This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  hnally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  Jrom  automated  guerying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specihc  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


600029230M 


^='HW.JL->  '- 


1 


Digitized  by 


Google 


fl 

60d029230M 


m 


Digitized  by 


Google 


Digitized  by 


Google 


i 


i 


I 


L 


Digitized  by 


Google 


Digitized  by 


Google 


■r 


ENCYCLOPiEDIA  BRITANNICA. 


Digitized  by 


Google 


•       1      ■  ' 


Digitized  by 


Google 


Cnt^tlopattia  #titannica; 


OB,  A 

DICTIONARY 


OF 


ARTS,  SCIENCES,  AND  MISCELLANEOUS 

LITERATURE ; 


ENIARGED  AND  IMPROYED.    .^^CT: , 

.-V''     ■•..N'3A 

THE  FOURTH  EDITION.     ^  ,   -v\) 


3[Uujertrateti  tDitti  neaH^  sAt  Wnntttt  ^ngrabingier. 


VOL.  XIX. 


INDOCTI  DISCANT  ;   AMENT  MEMIKISSE  PERITI. 


EDINBURGH : 

Prmted  by  Andrea  BeU,  the  PropHeior, 

70S  ASCHIBALD  CONSTAni.£  ANO  COMPANY,  EDINBUROB  ; 

ANS  FOR  VBRNOR,  HOOD,  AND  SHARPR, 

LONDON. 


1810. 

r  ^ ' 


V 


r^;  ^11'.^:i£^-oogIe 


t'      .-     -.'  1 


\.      .y.  :>■  .    ')'|;M-.'-|    ■■   ;•  •■^J' 


^  h  i:- 


/■       •    ' 


\     *      •  » 


<.■■■> 


Digitized  by 


Google 


Encyclop^dia  Britannica. 


ScRiPTORB  continued  from  Iaft  Volume. 


Mntmah. 


Scnptnte.  "W  EREMIAH  Was  called  to  the  prophĕtic  office  in  the 
■  J  ijlh  yeai  of  the  reign  of  Jollah  the  Ton  of  Amon, 
A.  M.  337<S,  A.  C.  628,  and  continued  to  prophecy 
opwards  ot  40  years,  during  the  reigns  of  the  degene- 
rate  princes  of  Judah,  to  whom  he  boldly  threatened 
thote  marks  of  the  divine  vengeance  which  their  rebelli- 
ous  condud  drew  on  themrelres  and  their  country.  Af- 
ler  the  dertruAion  of  Jerufalem  by  the  ChalJeans,  he 
wa:  fui{ered  by  Nebuchadnezzar  to  remain  in  the  defo- 
late  land  of  Judta  to  lament  the  calamiues  of  his  infatu- 
■ted  countrymen.  He  was  afterward3,  as  he  himrelf  in- 
forms  us,  carried  with  his  difciple  Baruch  inlo  Egypt, 
by  Johanan  the  fon  of  Kareah. 

It  appears  irom  feveral  paATages  that  Jeremiah  com- 
mitted '  his  propheeies  to  writing.  In  the  36th  chapter 
we  are  inCormed,  that  the  prophet  was  commanded  to 
wrtte  upon  a  roll  all  the  prophecies  which  he  had  ut- 
tered  ;  and  when  the  roll  was  dedroyed  by  Jehoiakim 
the  king,  Jeremiah  didated  the  fame  prophecies  to  Ba- 
rucb,  who  wrote  them  together  with  many  additional 
ctrcumdances.  The  worlu  of  Jeremiah  extend  to  the 
laft  verfe  of  the  5 1  ft  chapter  ;  in  which  we  have  thefe 
yrords,  "  Thus  far  the  words  of  Jeremiah."  The  jad 
chapter  was  therefore  added  by  fome  other  writer.  It 
is,  howerer,  a  very  important  fupplement,  as  it  illuArates 
the  accomplilhment  01  Jeremiah's  prophecies  refpe£Hng 
the  fate  of  Zedekiah. 

The  prophecies  of  Jeremiah  are  not  arranged  in  the 
chronological    order    in   which   they   were   delivered. 


Ouiaaalo- 
pcal  ar- 

lugement  ^^jt  has  occailoned  this  tranfpofition  cannot  now  be 


lBI{f. 


determined.  It  is  generally  maintained,  that  if  we  con- 
fult  th«r  dates,  they  ought  to  be  thus  placed  : 

In  the  reign  of  Joliah  the  firR  1 2  chapters. 

In  the  reign  of  Jehoiakim,  chapters  xiii.  xx.  xxi.  v. 
II,  14. ;  xxii.  xxiii.  xxv.  3cxvi.  xxzv.  xxxvi.  xlv.— xlix. 

In  the  reign  of  21edekiab,  chap.  xxi.  i— 10.  xxiv. 
xxvii.  xxxiv.  xxxvii.  xxxix.  xlix.  34 — 39. 1.  and  li. 

Under  the  govemment  of  Gedaliah,  chapters  xl.  xliv. 
The  prophecies  which  related  to  the  G«ntiles  were  con- 

Voi-  XIX.  Part  I. 


tained  in  the  46th  and  fi7e  ^ollowing  chapters,  being  Scriptnr». 
placed  at  the  end,  as  in  (bme  raeafure  unconne£ted  with  '      'V    "  ' 
the  reft.     But  in  fome  copies  of  the  Septuagint  thefe  fix 
chapters  follow  immediately  after  the  i^th  verfe  of  the 
25  th  chapter. 

Jeremiah,  though  deficient  neither  in  elegance  nor 
fublimity,  muft  give  place  in  both  to  Ifaiah.  Jerome 
feems  to  obje£l  againll  him  a  (brt  of  ruAicity  of  lan- 
guage,  no  ve(lige  of  which  Dr  Lowth  was  able  to  diC- 
cover.  His  fentiments,  it  is  true,  are  not  always  the 
moH  e1evated,  nor  are  his  periods  always  neat  and  com- 
pafl ;  but  thefe  are  taults  common  to  thole  writers  whofe 
principal  aim  is  to  excite  the  gentler  aSTe^lions^  and  to 
call  foTth  ihe  tear  of  fympathy  or  forrow.  This  obfer- 
vation  is  vcry  Hrengly  exemplified  in  the  Lamentations, 
where  thefe  ar«  the  prevailing  pailions  j  it  is,  however, 
frequently  inilanced  in  the  prophecies  of  this  author, 
and  moll  of  all  in  the  beginning  of  the  book  (l),  whioh 
is  chieily  poetical.  The  middle  of  it  is  almoil  entirely 
hiOorical.  The  latter  part,  again,  conililing  ef  the  lait 
iix  chapters,  is  altogelher  poetical  (m)  }  it  contains  ie- 
veral  diSbrent  predi£lions,  which  are  diilindly  raarked  i 
and  in  thefe  the  prophet  approaches  very  near  the  fubli- 
inity  of  Ifaiah.  On  the  whole,  however,  not  above  half 
the  tiook  af  Jeremiah  is  poetical.  ^y 

The  book  of  Lamentations,  as  we  are  in^ormed  in  Tl«  •»<* 
the  title,  was  compofed  by  Jeremiah.     We  ihall  prelĕnt"^^™*"* 
to  our  reader  an  account  of  this  elegiac  pdem  from  the     """* 
elegant  pen  of  Dr  Lowth. 

The  Lamentations  of  Jeremiah  (for  the  title  is  pro- 
perly  and  figni(icantly  plural)  conGil  of  a  number  of 
plaintive  eSiifions,  compofed  on  the  plan  of  the  iiineral 
dirges,  all  on  the  fame  fubie£l,  and  uttered  without 
conneAion  as  they  rofe  in  the  mind,  in  a  long  courie 
of  feparate  ilansas.  Thele  have  a^erwards  been  put 
together,  and  formed  into  a  coUedion  or  cortefpondent 
whole.  If  any  reader,  h«wever,  lliould  expeft  to  find 
in  them  an  artificial  and  methodical  arrangemcnt  of  the 
general  liibjedt,  a  regular  difpofition  of  thc  parts,  a  per- 
k&.  conneftion  and  orderly  ^ucceiTion  in  the  matter, 
A  and 


(l)  See  the  whole  of  chap.  ix.  chap.  xiv.  17,  &c.  xx.  14 — 18. 

(m)  Chap.slri.— 1L  to  Ter.  59.    Chap.  lit.  properly  beiongs  to  the  Lamentations,  to  whtch  it  TerYes  a;  f,n 
exordiviiD. 
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Scriptare.  and  wlth  «ll  this  an  uninterruptecl  feries  of  elegance 

"—   V     "'  and  correftnefs,  he  will  really  expeft  what  was  foreign 

to  the  prophel^s  deiign.     In  the  charader  of  a  mourn- 

er,  he  cclebratcs  in  plainUve  Arains  the  obf(.quie8  of  his 

luined  country  :  whatever  prefented  itfelf  to  his  mind 

in  the  midll  of  defolation  and  niifery,  whatever  ilruck 

him  as  particularly  wretched  and  calamitous,  whatever 

the  inftant  fentiment  of  forrow  diftated,  he  pours  forth 

in  a  kind  of  fpontaneous  effufion.   He  frequently  paufes, 

and,  as  it  were,  ruminatcs  upon  the  fame  objeft  j  frc- 

quently   varies   and  illudrates  the  faroe  thought  with 

dilTerent  imagery,  and  a  diiTerent  choice  of  language ; 

fo  that  tbe  whole  bears  rather  the  appearance  of  an  ac- 

cumulation  of  correfponding  fentiments,  than  an  accu- 

rate  and  conneAed  feries  0^  diSPerent  ideas,  arranged  in 

the  form  of  a  regular  treatife.     There  is,  howeyer,  no 

wild  incoherency  in  the  poem  ;  the  traniitions  are  eafy 

g        and  elegant. 

How  di-         The  work  is  divided  into  five  parts  :  in  the  firft,  fe- 

▼idcd.         cond,  and  fourlh  chapters,   the    prophet  addreires  the 

people   in  his   own  perfon,  or  introduces  Jerufalem  a3 

Ipealung.     In  the  third  chapter  a  chorus  of  the  Jews 

is  reprefented.      In  the  fifth   the  whole  captive  Jews 

pour  forth  their  united  complaints  to  Almighty  God. 

£ach  of  thefe  five  parts  is  didributed  into  22  ftanzas, 

according  to  the  number  of  the  letters  of  the  alphabet. 

In  the  firft  three  chapters  thefe  ilanzas  conSil  of  three 

lines.     In   the  firll  four  chapters    the  initial  letter  of 

each  period  foUows  the  order  of   the    alphabet ;   and 

in  the  third  chapter  each  veife  of  the  fame  flanza  be- 

gins  with  the  fame  letter.     In  the  fourth  chapter  all 

the  (lantas  are  evidently  didichs,   as  a1fo  in  the  fifth, 

which  is  not  acroAic.     The  intention  of  the  acrodic 

was  to  aAiil  the   memory  to  retain  fentences  not  much 

conne£led.     It  deferves  to  be  remarked,  that  thc  verfes 

of  the  firft  four  chapters  are  longer  by  almoA  one  half 

than  Hebrew  verfes  generally  are  :  The  length  of  them 

feeros  to  be  on  an   average  about  12  fyllables.     Thc 

prophet  appears  to  have  chofen  this  meafure  as  being 

folemn  and  melancholy. 

UiDtb.        u  xhat  the  fubje£l  of  the  Lamentalions  is  the  dellruc- 

Th  f'b      *'°''  °^  *^'  ^°^^  *^''y  *"''  tcmple,  the  overthrow  of  the 

wA  aiid      flale,  the  exterminalion  of  the  people  ;  and  that  thefe 

bcauty  of    events  are  dercribed  as  a£lually  accompliihed,  and  not 

Jt  in  the  ftyle  of  prediftion  merely,  muil  be  evident  to 

every  reader  ;  though  fomc  authors  of  conGderable  re- 

*yo/^/.i»/,pulation  *  have  imagined  this  poem  to  have  been  com- 

Jeromr,      pofed  on  the  death  of  Eing  Jofiah.     The  prophet,  in- 

uj^eritu,     (Jeed,  has  fo  copiouAy,  fo  tenderly,  and  poelically,  be- 

wailed  the  mi!.fortunes  of  his  country,   that  he  feems 

completely  to  have  fulfi1Ied  the  oSice    and  duty  of  a 

mourner.     In  my  opinion,  there  is  not  extant  any  poem 

which  difplays  fuch  a  happy  and  fplendid  feIeflion  of 

imagery  in  fo  concentraled  a  ftate.     What  can  be  more 

clegant  and  poetical,  than  the  defcription  of  that  once 

Acuriihin^  city,  lately  chief  among  the  nations,  Gtting 

in  the  char.ifter  of  a  female,  folitary,  afflifted,  in  a  rtate 

»f  widowhood,  dsferted  hy  her  friend«i,  betrared  by  her 

deareft  conneft;ons,  imploring  relief,  and  feeking  conlb- 

lation  in  vain  ?  What  a  beautiful  perfoiiification  is  that 

of  "  the  way<!  of  S'on  mourning  becaufe  none  are  come 

to  her  f«lemn  h:^^%  ?"  How  tender  and  pathetic  are  Ihe 

following  complaints  ? 

Chap.  1.       Is  this  nothin/  to  all  you  who  pafs  along  the  way  ?  bc- 
>■>,  16.  holdand  fee,  ' 


] 
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If  there  be  any  Ibrrow,  like  unto  my  forrow,  which  is  SerJpture. 

infli£led  on  me ;  "      \    •  ' 

Which  Jehovah  inAicled  on  me  in  the  day  of  the  vio- 

lence  of  his  wrath. 
For  thele  ihings  I  weep,  my  eyes  ftream  with  water ; 
Becaufe  the  comforter  is  far  away,  that  (hould  tranqut- 

lize  my  (bul : 
My  children  are  defolate,  becaufe  the  enemy  was  ftrong. 

£ut  to  detail  its  beauties  would  be  to  tranfcribe  the 
entire  poem."  60 

£zekiel  was  carried  to  Babylon  as  a  captive,  and  re-  Eaekiek 
ceived  the  firft  revelations  from  heaven,  in  the  fifth  year 
of  Jehoiakim's  captivity,  A.  C.  595.  The  book  of 
£zekiel  is  foroctimes  diftributed  under  different  heads. 
In  the  three  firft  chapters  the  commiAion  of  the  prophet 
is  defcribed.  From  the  iburth  to  the  thirty-fecond 
chapter  inclufive,  the  calamities  that  befel  the  enemies  of 
the  Jews  are  predi£led,  viz.  the  Ammonites,  the  Moab- 
ites,  and  Philidines.  The  ruin  of  Tyre  and  of  Sidon, 
and  the  faU  of  £gypt,  are  particularly  foretoId  ;  prophe- 
cies  which  have  been  fiilfilled  in  the  moft  literal  and  al^ 
toniihing  manner,  as  we  have  been  oftcn  aftured  by 
the  relation  of  hiftorians  and  travellers.  From  the  32d 
chapter  to  the  ^oth  he  inveighs  againft  the  hypocrify 
and  murmunng  fpirit  of  his  countryroen,  admoniAting 
them  to  reCgnation  by  prolhifes  of  deliverance.  In 
the  38th  and  ^pth  chapters  he  undoubtedly  predi£ls  the 
final  retum  o^  the  Jews  from  their  dirperfion  ia  the  lat- 
ter  days,  but  in  a  language  fo  obfcure  that  it  cannot  be 
underilood  till  the  event  take  place.  The  nine  laft 
chapters  of  this  book  furniftt  the  defcription  of  a  very 
remarkable  vifion  of  a  new  temple  and  city,  of  a  new 
religion  and  polity.  ^, 

"  £zekiel  is  much  infertor  to  Jeremiah  in  elegance ;  Chara Aer 
in  fublimity  he  is  not  even  excelled  by  I&iah  :  but  his "»  •  wii- 
fublimity  is  of  a  totally  different  kind.  He  is  deep,*"' 
vehement,  tragical ;  thc  only  fenfation  he  affe£ls  to  ex- 
cite  is  the  terrible ;  his  fentiments  are  elevated,  fervid,  . 
full  of  fire,  indignant ;  his  imagery  is  crouded,  magni- 
ficent,  terriSc,  fometimes  a1moft  -to  difguft  :  his  lan- 
guage  is  pompous,  foIemn,  auftere,  rongh,  and  at  times 
unpo1ifhcd :  he  employs  frequent  repetitions,  not  for 
the  fakc  of  grace  or  elegance,  but  .from  the  vehemence 
of  pa^Pion  and  indignation.  Whatever  ful»e£t  he  treats  -t»"**- 
of,  that  he  fedu1oufIy  purfues,  hcm  that  he  rarely  de- 
parts,  but  cleaves  as  it  were  to  it ;  whence  the  connec- 
tion  is  in  gener.tl  evident  and  well  preferved.  In  many 
rcfpe£ls  he  is  perhaps  excelled  by  the  otber  prophets } 
but  in  that  fpecies  of  compofition  to  which  he  feem$ 
by  nature  adapted,  the  furcible,  the  impetuous,  the 
great  and  folemn,  not  one  of  the  facred  writers  is  liipe- 
rior  to  him.  His  di£lion  is  fufficiently  perfpicuous ;  all 
his  obfcurity  confifts  in  ihe  nature  of  the  fubje£l.  Vi- 
fions  (as  for  inftance,  among  others,  thofe  of  Hofea, 
Amos,  and  Jereroiah')  are  neceffarily  dark  and  confufed. 
The  greater  pait  of  Ezekiel,  towards  the  middle  of  the 
book  efpecia1ly,  is  poetical,  whether  we  regard  the  mat- 
ter  or  the  di£lion.  His  periods,  however,  are  frequent- 
ly  fo  rude  and  incompa£l,  that  I  am  often  at  a  16fs 
how  to  pronounce  concerning  his  performance  in  this 
refpe£l. 

"  Ifaiah,  Jeremiah,  and  Ezekiel,  as  far  as  relatcs  to 
ftyle,  may  be  faid  to  hold  the  farae  lank  among  the He- 
brews,  as  Ilomer,  Simonides,  and  i£fcbylus  among  the 
Greeks." 

So 
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So  iull  an  accoont  of  Daniel  and  \us  wridngs  h^s 
'  been  already  given  nnder  the  article  Danuel,  that  1'ittle 
remsdns  to  be  faid  on  that  fubjeft.  Daniel  flor,riftied 
during  the  fucceffive  reigns  of  feveral  Babylo/ii(h  and 
Median  kings  to  the  conqueft  of  Babylon  by  Cyrus. 
The  events  recorded  in  the  6th  chapter  were  contempo- 
nry  with  Darius  the  Mede-,  but  in  the  7'^h  and  8th 
cbapters  Daniel  returns  to  an  earlier  period,  to  relate  the 
vifions  which  he  beheld  in  the  three  firll  years  of  Bel- 
fliazzar*s  reign ;  and  thofe  which  follovir  in  the  four  lail 
chapters  were  revealed  to  him  in  the  reign  of  Darius. 
The  Iaft  iix  chapters  are  compofed  of  prophecles  delivered 
at  diSerent  times ;  all  bf  which  are  in  fome  degree  con- 
neAed  as  parts  of  one  great  fcheme.  They  extend 
thiough  many  ages,  and  furni(h  the  moft.  ftriking  defcrip- 
tion  ot  the  fall  01  fucceirive  kingdoras,  which  were  to  be 
introduftory  to  the  eftaDli(hment  of  ibe  Mefliah's  reign. 
They  chara£lerrize  in  defcriptive  terms  the  four  great 
monarchies  of  the  world  to  be  fucceeded  by  "  that  king- 
dom  which  Aiould  not  be  deftroyed." 

Tbe  whole  book  of  Daniel  betng  no  more  than  a 
plain  relation  of  fa£ls,  parlly  paft  and  partly  future, 
muft  be  excluded  the  clafs  of  poetlcal  prophecy.  Much 
indeed  of  the  parabolic  imagery  is  introduced  in  that 
book  -,  but  the  author  introdnces  it  as  a  prophet  only  ; 
ss  vilionary  and  allegorical  fymbols  of  obje£b  and  eveuts, 
totally  unliiidlured  wiih  the  true  poetical  colouring. 
The  Jews,  indeed,  would  refufe  to  Daniel  even  thc  cha- 
rader  of  a  prophet :  but  the  arguments  under  which 
they  (helter  this  opinion  are  very  futile ;  for  thofe 
p<Mnts  wbich  ihey  roaintain  concerning  the  conditions 
on  which  the  gift  of  prophecy  is  imparted,  the  difFe- 
leat  gradations,  and  the  difcrimination  be'.ween  the  true 
prophecy  and  mere  infpiration,  are  all  triding  and  ab- 
fi'd,  without  any  ^oundalion  in  the  nature  of  things, 
and  totally  deftttate  of  fcriptural  authority.  They  add, 
tbat  Daniel  was  neither  originally  educated  in  the  pro- 
pl.eiic  difcipline  and  precepts,  nor  afterwards  lived  con> 
ibrmably  to  the  manner  of  the  prophets.  It  is  not, 
howeycr,  eafy  to  comprehend  how  this  can  diminiili  his 
claim  to  adivine  miflion  and  infpiration  ;  iCmay  podibly 
enable  us,  indeed,  to  aflign  a  reafon  for  tbe  diirimilarity 
between  the  ftyle  of  Daniel  and  that  of  the  other  pro- 
pbets,  and  for  its  poileAing  fo  little  of  the  didion  and 
charaAer  of  poetry,  wbich  the  reft  feem  to  have  imbibed 
in  common  from  the  fchools  and  dircipline  in  which  they 
were  educated. 

The  prophecies  of  Daniel  appear  fo  plain  and  intel- 
ligible  after  tbeir  accomplilhment,  that  Porphyry,  who 
wrote  in  the  jd  century,  a(fims,  that  they  were  written 
aiter  the  events  to  which  they  refer  look  place.  A 
little  reAeclion  will  (liow  the  abfurdity  of  this  fuppo- 
tion.  Some  of  the  prophecies  of  Da^iel  clearly  refer  to 
Antiochus  Epiphanes,  with  whofe  oppreAions  the  Jews 
were  too  wcU  acquainted.  Had  the  book  of  Danrd 
not  made  its  appearance  till  after  the  death  of  Epiphanes, 
erery  Jew  who  read  it  muft  have  difcovered  tbe  forgery. 
And  what  motive  could  induce  them  to  receive  it  among 
their  f-icred  books  ?  It  is  impoAlble  to  conceive  one. 
Tbeir  charaAer  was  quite  the  reverfe  :  their  refpeft  for 
the  Scripture  bad  degenerated  into  fuperftition.  But 
,we  are  not  left  to  determine  this  important  point  from 
the  charafter  of  the  Jews ;  we  hare  accefs  to  more  de- 
cifive  evidence ;  we  are  fure  that  the  book  of  Daniel 
cdntttins  prophecies,  for  fome  of  tbem  have  been  accom- 
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pG(hed  fince  the  tJmc  of  Porphyry ;  partlcularly  tbole  Scriptors. 
Tefpefting  AntichriA :  now,  if  it  contains  any  prophe-         i       ' 
cies,  who  will  take  upon  him  to  afRrm  that  die  diyine 
Spirit,  which  diftaled  thefe  many  centuries  before  they 
were  (ultilled,  could  not  alfo  have  delivered  prophecies 
concerning  Antiochus  Epiphanes  ? 

The  language  in  which  tlie  book  of  Daniel  is  com- 
pofed  proves  tbat  it  was  written  about  the  time  of  the 
Babyloniih  captivity.  Part  of  it  is  pure  Hebrew :  a  lan- 
guage  in  which  none  of  ihe  JewWb  books  were  compofed 
afler  the  age  of  Epiphanes.  Thefe  are  arguments  to  a 
deiii.  To  a  Chriiiian  the  intemal  marks  of  the  book 
itfelf  will  rtiow  the  time  in  which  it  was  written,  and 
the  tettimony  of  £zckiel  will  prove  Daniel  to  be  at  leaft  •^Mk;  "''• 
nis  contemporary*.  fic 

The  twelve  minor  prophets  were  fo  called,  not  from  Tweive 
any  fuppofed  inftriority  in  their  writings,  but  on  ac-  minor  pro- 
count  of  ihe  (inall  fize  of  their  works.     Perhaps  it  was  pheu^ 
for  this  reafon  thiit  the  Jews  joined  them  together,  and 
conriilered  them  as  one  voIume.      The(e  12  prophets 
prefented  in  icattered  hints  a  lively  ikelch  of  many  parti- 
culars  relative  to  the  hiftory  of  Judah  and  of  Ilrael,  as  Gray's  Key 
ivell  as  of  other  kingdoms ;  they  prophefy  with  hiftori-  '"  "•"  P** 
cal  exaftnefs  the  fate  of  Babylon,  of  Nineveh,  of  TyK,^-/''^'''' . 
of  Sidon,  and  of  Damafcus.      Tbe  three  laft  prophets 
efpeci;illy  illui^rate  many  circumAances  at  a  period  when 
the  hiftoricaIpagesof  Scripture  are  clofed,  and  whcnpro- 
fane  writers  are   entirely  wanting.     At  firft  the  Jewifl\ 
prophets  appeared  only  as  Bngle  lights,  and  fbIlowed 
each  other  in  individual  fucceflion ;  put   they  became 
more  numerous  about  the  time  of  the  captivity.     The 
light  of  infpiration  was  collefted  into  one  blaze,  previous 
to  its  fufpenfion ;  and  it  ferved  to  keep  alive  the  expec- 
tations  of  the  Jews  during  the  awful  interval  which  pre- 
vailed  between  the  expiration  of  prophecy  and  ils  grand 
completion  on  the  advent  of  Chrilt.  66  _ 

Hofea  has  been  fuppofed  the  moft  ancient  of  the  1 2  Pr-'pl'"'e»" 
minor  prophets.      He  flouri(hed  in  the  relgn  of  Jero-  "* 

boam  Il.^king  of  Ifrael,  and  duting  the  fucceflive  reigns 
of  Uzziah,  Jotham,  Ahaz,  and  Hezekiah,  kings  of  Ju- 
dah.  He  was  therefore  nearly  contemporary  with  I- 
faiah,  Amos,  and  Jonah.  The  prophecies  of  Hofea  be- 
ing  fcattered  ihrough  the  book  without  date  or  con- 
neftion,  cannot  wilh  any  certainty  be  chronologically 
arranged.  6j 

Hofea  is  the  firft  in  order  of  the  minor  propbets,  and  CharaAcr 
is  perhaps,  Jonah  exceptcd,  the  inoft  ancient  of  tbcm  Jl* !''"' 
all.  His  ftyle  exhibits  the  appearance  of  very  remote  * 
antiquity ;  il  is  pointed,  energetic,  and  concife.  It 
bears  a  diftingui(hed  mark  of  poetical  comporition,  in 
that  prittine  brevily  and  condenfation  which  is  obicr» 
vable  in  the  fentence<!,  and  which  later  writers  have  iti 
fome  meafure  neglcfted.  This  peculiarity  has  not  efca- 
ped  the  obfervation  of  Jerome:  "  He  is  aItogether.(fays 
he,  fpeaking  of  this  prophet)  laconic  and  fententious," 
But  this  very  circumAance,  which  anciently  was  fup. 
pofed  no  doubt  to  impart  uncororoon  force  and  elegance, 
in  the  prefent  ruinous  ftate  of  the  Hehrew  literature  is 
produftIve  of  fo  much  obrcurity,  that  although  the  ge- 
nctal  fubjeft  of  this  writer  be  fufficiently  obvious,  he  is 
the  moft  diAicuIt  and  perplexed  of  all  the  prophets. 
There  is,  however,  another  reafon  for  the  obfcurity  of 
his  ftyle  :  Hofea  propheiied  during  tbe  reigns  of  the 
four  kings  of  Judah,  Uzziah,  Jotham,  Ahaz,  and  Heze«  ° 
kiah.  The  duration  of  bis  miniAry,  therefore,  in  what- 
A  2  erer 
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Propbecies 
ofJoel. 


S.i"ptiiK  ever  manner  vie  calculite,  inoft  inclade  i  ycryrconiider- 
'able  fpacc  of  lime.  We  have  i»ow  only  a  itnaU  voluine 
of  liis  remainlng,  whicb  fceais  to  contain  his  principal 
pruphecies ;  and  thefe  are  extant  in  a  continued  feri«s, 
witii  no  marks  of  diAindtion  as  to  the  times  in  which 
they  were  publi(hed,  or  the  fubjed$  of  wkich  they  treat. 
There  is,  therefore,  no  caufe  to  wonder  if,  in  j)erufing 
the  prophecies  of  Hofea,  we  fometimes  find  ourfelves  io 
■<i  fimilar  predicament  with  thofe  who  confulted  thefcat- 
tcred  lcaves  of  the  Sibyl. 

As  a  fpecimen  of  Hofea*6  ftyle,  we  feleft  the  follow- 
ing  beautititl  pathetic  pailage : 

How  Ihall  I  relign  thee,  O  Ephraim  ! 

How  (h»\l  I  deliver  thee  up,  O  Ifrael ! 

How  Aiall  I  relign  thee  as  Admah ! 

How  ft)aU  I  raake  thee  as  Zeboim  ! 

My  heart  is  changed  vnthin  me } 

I  am  warmed  alfo  wilh  repentance  towards  thee. 

I  will  not  do  according  to  the  fervour  of  my  wrath } 

I  will  not  retum  to  dellroy  Ephraim : 

For  I  am  God,  and  not  man ; 

Holy  in  themidft  of  thce,  though  I  inhatnt  not  thy  citiea. 

Conceming  the  date  of  the  prophecy  of  Joel  there 
are  various  conjedures.  The  book  itfelf  aSbrds  nothing 
by  which  we  can  difcover  wben  the  author  lived,  or 
upon  what  occadon  it  was  writtcn.  Jo«l  fpeaks  of  a 
great  famine,  and  of  milchieCs  that  happened  in  confe' 
^uence  of  an  inundation  of  ]ocufts  y  but  nothing  can  bc 
gathered  from  fuch  general  oblervations  to  enable  us  to 
fix  the  period  of  his  prophecy.  St  Jerome  thinks  (and 
it  is  the  general  epinion)  that  Jael  was  contemporary 
with  Hofea.  This  is  poAibly  true  ;  but  the  founda- 
tion  on  which  the  opinion  refts  is  very  precarious,  viz. 
That  when  there  is  no  proof  of  the  timc  in  which  a 
prophet  lived,  we  are  to  be  guided  in  our  conje£lures 
refpeding  it  by  that  of  the  preceding  prophet  wholĕ 
epoch  is  better  known.  As  this  rule  is  not  infallible,  it 
therefore  ought  not  to  lunder  us  from  adoptine  any 
other  opinion  that  comes  recommended  by  good  rea- 
fons.  Father  Calmet  place*  him  under  the  reign  of 
Jo&ah,  at  the  fame  time  with  Jeremiah,  and  thinks  it 
probable  that  the  famine  to  which  Joel  alludes,  is  thc 
fame  with  that  which  Jeremiah  predi£ted,  ch.  viii.  13. 

The  ftyle  of  Joel  is  eiTentiaUy  diflFerent  from  that  of 
Hofea ;  but  the  general  charader  of  his  diftion,  though 
of  a  diiFerent  kind,  is  not  lefs  poetical.  He  is  elegant, 
perfpicuous,  copious,  and  fluent ;  he  is  aIfo  fublime,  ani- 
mated,  and  energetic.  In  the  firft  and  fecond  chapters 
he  difplays  the  niU  force  of  the  prophetic  poetry,  and 
Aiows  how  naturally  it  incUnes  to  the  ufe  of  metaphors 
allegories,  and  comparifons.  Nor  is  the  conne£lion  of 
ihe  matter  Ief$  clear  and  evident  than  the  compIexion 
of  thc  ftyle :  this  is  exemplified  .in  the  difplay  of  the 
impending  cvUs  which  gare  ri&  to  the  prophecy  ,  the 
exhortation  to  repentance  j  the  promifes  of  happineG 
and  fuccefs  both  terreArial  and  eternal  to  thofe  who  be- 
come  truly  penitent ;  the  reftoration  of  the  KraeUtes^ 
and  the  yengeance  to  btt^taken  of  their  adverfaries.  But 
while  we  allow  this  juft  commendation  to  his  perfpi- 
cuity  bolh  in  language  and  arrangement,  we  muft  not 
dcny  that  there  is  fometimes  great  obfcurity  obfĕrvable 
in  his  fubje{^,  and  particularly  in  the  latter  part  of  the 
propbccy. 
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The  foUawing  prophecy  of  a  phtgue  of  locuib  is  dc-  Scciptatc 
fcribed  with  great  fublimity  of  expreffiaa :  ''      »  '     '' 

For  a  nation  hath  gonc  up  on  my  laud, 
Who  are  ftrong,  and  without  number : 
They  have  dellroyed  my  vine,  and  have  made  my  iig- 

trce  a  broken  branch. 
They  have  made  it  quite  bare,  and  caft  it  away  :  the 

branches  thereof  are  made  white. 

The  field  is  laid  wafte  j  the  ground  moumeth  *.  ^***'  i  *' 

'         ^  7, 10,  &c. 

Amos  was  contemporary  with  Holca.    TTiey  ^o'h  j;^^7°^j_ 
began  to  prophecy  during  the  reigns  of  Uzziah  overof^o!. 
Judah,   and  of  Jeroboam  II.  over  Ifrael.     Amos  faw 
liis  firft  Tifion  two  years  before  the  earthquake,  which 
Zechariah  informs  us  happened  in  the  days  of  Uzziah. 
Sec  Amos. 

Amos  was  a  herdfman  of  Tekoa,  a  finall  town  in  the 
terrilory  of  Judah,  and  a  gatherer  of  fycamore  firuit. 
In  the  fimpUcity  of  former  times,  and  in  the  happy  cU- 
mates  of  the  Ĕaft,  thefe  wcre  not  confidered  as  diftio- 
nourable  occupations.  He  was  no  prophet  (as  he  in- 
formed  Amaziah  f ),  neither  was  hc  a  pr<^het's  fbn,  j.  j^g^  ^.j^ 
that  is,  he  had  no  regular  education  in  the  fchoob  of  i^. 
the  prophets. 

The  prophectes  of  Amos  confift  of  feveral  diftin£l 
difcour(ĕs,  which  chieAy  refpe£t  the  kingdom  of  Ilrael  ; 
yet  foiaetiii)es  the  prophet  invetghs  Bgainft  Judah,  and 
threatens  the  adjacent  nations,  the  Syrians,  Philiftines, 
Tyrians,  Edomites,  Ammonites,  and  Moabites. 

Jerome  calls  Amos  "  rude  in  fpeech,   but  not  >nThe^'flt]e. 
knowledge  %  ;"  applying  to  him  what  St  Paul  modeftly  j  Proem. 
profefles  of  himfelf  $.     "  Many  (fays  Dr  Lowth)  have  Ctmmeut. 
IbUowed  the  authority  of  Jerome  in  fpeaking  of  thi* '« ■*"*'•  . 
prophet,  as  if  he  were  indeed  quite   rude,  ineloquent,  ^  *        "* 
and  dellitute  of  aU  the  embeUilhmentt  of  compoStion. 
The  mattcr  is,  bowever,  far  otherwife.    Let  any  peifon 
who  has  candour  and  perfpic8ctty  enough  to  judge,  not 
from  thc  man  but  from  his  writings,  open  the  volume 
of  his  predidions,  and  he  wiU,  I  think,  agree  with  me, 
that  our  ftiepherd  *  is  not  a  whit  behind  the  very  chief 
of  the  prophet*  ||.'     He  will  agree,  that  as  in  fublimity  n  j  Cor.  *i. 
and  raagnificence  he  is  aImoft  equal  to  the  greateft,  fo 
in  fplendour  of  di^on  and  elegance  of  expreftion  he  is 
fcarcely  inferior  to  any.     The  fa^e  celeAial  Spirit  in- 
deed  a£luated  Ifaiah  and  Daniel  in  the  court  and  Amoi 
in  the  flieep-folds ;  conftantly  feIe6Ung  fuch  interpreters 
of  the  divine  will  as  were  beft  adapted  to  the  occaSon, 
and  fometimes  *  from  the  mouth  of  babes  and  fuckUngs 
perfe^ing  praife  :'  occafionally  employing  the  natural 
cloquence  of  fbme,  and  occafionally  making  others  elo- 
qnent." 

Mr  Locke  has  obferved,  that  the  comparifons  of  this 
prophet  are  chieAy  drawn  hom  Uons  and  other  animals 
with  which  he  was  moft  accuftomed  ;  but  the  fineft 
images  and  aUufions  are  drawn  from  fcenes  of  nature. 
Therc  are  many  beautiliil  paSages  in  the  writings  of  A- 
mos,  of  which  we  (hall  prefent  one  fpecimen  : 

Wo  to  them  that  are  at  eali;  in  Ziaa, 
And  truft  in  the  mountains  of  Samaria ; 
Who  arc  named  chief  of  the  nations, 
To  whom  the  houfe  of  Ifrael  came  : 
Paft  ye  unto  Calneh  aiul  fee, 
And  &om  thcnce  go  to  Hamatb  the  Gieat  j 

TheQ 


Digitized  by 


Google 


Sct^rtoR. 


7» 
OrObadiah. 


73 
Orjoaalb 


S    C    R  [5 

Then  go  dom  to  Gatb  of  the  PUliAines ; 
Are  tney  better  tban  thefe  kinedoitts  i 
Or  tbeir  borders  greater  than  tneir  borders  ? 
Ye  ihat  put  far  away  the  evil  day, 
And  caure  tbe  Teat  of  violence  to  come  near  ; 
Tbat  lie  upon  beds  of  ivory, 
And  ftretch  yourfelves  upon  couches ; 
That  eat  the  lambs  out  of  the  flock, 
And  the  calves  out  of  the  midft  of  the  ftall ; 
That  chant  to  the  found  of  the  viol, 
And  &ke  I>avid  devifc  inftiuments  of  muiic  ; 
Tbat  diink  wine  in  bowls, 
|Ck.  vi.  I.   And  anaint  yourreIves  with  chief  ointments  ; 
Bui  are  not  grireedjor  the  aJliSion  of  Jojeph  ||. 

The  writings  of  Obadiah,  which  confift  of  one  chap- 
ter,  aie  compofed  with  much  beauty,  and  unf8ld  a  verv 
intetefting  fcene  of  prophecy.  Of  this  prophet  littie 
can  be  (aid, '  as  the  fpecimen  of  his  genius  is  fo  Hiort, 
and  the  greater  part  of  it  included  in  one  of  the  pro- 
phecies  of  Jeremiah.  Compaie  Ob.  1—9.  with  Jer. 
xlix.  14,  15,  16.     SeeOsADiAH. 

Though  Jonah  be  placed  the  fixth  in  the  order  of 
the  minor  prophets  both  in  the  Hebrew  and  Septua- 
gint,  he  is  generally  confidered  as  the  moft  ancient  of 
all  the  prophets,  not  excepting  "Horea.  He  lived  in 
the  kinedom  of  Ifrael,  and  prophefied  to  the  ten  tribes- 
under  the  reign  of  Joaih  and  Jeroboem'.  The  book  of 
Jonah  is  chieAy  hiftorical,  and  contains  nothing  of  poe- 
try  but  the  prayer  of  the  prophet.  The  facred  writers, 
and  oar  Lord  himfelf,  fpeak  of  Jonah  as  a  prophet 
of  conHderable  eminence  *.     See  Jomah. 

Micah  began  to  prophely  foon  after  Ifaiah,  Hofea, 
Joel,  and  Amos  ;  and  he  propheHed  between  A.  M. 
_^  3246,  when  Jotham  began  to  reign,  and  A.  M-  330J, 

ijdke  ai.  19.  when  Hezekiah  died.  One  of  his  prediSions  is  i'aidf 
to  have  faved  the  life  of  Jeremiah,  who  under  the  reign 
of  Jehoiakim  would  have  been  put  to  death  for  prophe- 
(ying  the  deftru£lion  of  the  temple,  had  it  not  appeared 
that  Micah  had  foretold  the  fame  thing  under  Heze- 
kiah  aboYC  100  years  before  J.  Micah  is  mentioned 
as  a  prophet  in  the  book  of  Jeremiah  and  in  the  New 
Teftament|j.  He  is  imitated  by  fucceedingprophets(N), 
as  he  himfeif  had  borrowed  expreflions  from  his  prede- 
wi.  ceSbrs  (o).  Our  Sa^iour  hinfelf  fpoke  in  the  language 
of  tlns  prophet  (p). 

The  ftyle  oPMicah  1$  for  the  moft  part  clofe,  for. 
cible,  p<Mnted,  and  concife  ;  fometimes  approaching  the 
obfearity  of  Horea  ;  in  nutny  parts  animated  and  fub- 
lime  ;  and  in  general  truly  poetical.  In  his  prophecies 
there  is  an  elegant  poem,  which  Dr  Lowth  thinks  is  a 
dtation  ftom  the  anfwer  of  Balaam  to  the  king  of  the 
MoaUtes : 

Wherewith  Aiall  I  com«  before  Jehovah  >. 
Wberewith  Siall  Ibow  royrelf  unto  the  High  God  \ 
Siall  I  come  beCore  him  with  bumt-offerings, 
Witb  calves  of  a  year  old  ? 
'Will  Jehovah  be  pleafed  with  thoulands  of  rams  \ 
With  ten  thoulands  of  tivers  of  oil  ? 


•  t  Ktap 
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Shall  I  give  my  firft-born  for  my  tranfgreiIion  \ 
The  fruit  of  my  body  for  the  fin  of  my  foul  ? 
He  hatli  (howed  thee,  O.  man,  what  is  good  : 
And  what  doth  Jehovah  require  of  thee, 
But  to  do  juftice,  and  to  love  mercy, 
And  to  be  humble  in  walking  with  thy  God  ? 


Scripture." 
' * 


•}« 


Jolĕphus  alTerts,  that  Nahum  lived  in  the  time  of  Jo.  Of  Nalniab' 
tham  king  of  Judah;  in  which  cafe  he  may'be  fuppoied 
to  have  prophefied  againft  Nineveh  when  Tiglath-Pileier 
king  of  Afiyria  carried  captive  the  natives  of  Galilee  and- 
other  parts  about  A.  M.  3264.  It  is,  however,  pro< 
bable,  that  his  prophecies  were  delivered  in  the  teign' 
of  Hezekiah  ;  for  he  appears  to  fpeak.  of  thc  taking  of 
No-Ammon  a  city  of  Egypt,  and  of  the  inlblent  mef- 
fengers  of  Sennacherib,  as  of  things  paft  ;  and  he  like- 
wiu  defcribes  the  people  of  Judah  as  ftill  in  their 
own  country,  and  deCrous  of  celebrating  their  fefti- 
vals. 

WhileJerufaiem  was  threatened  by  Sennacherib,  Na- 
hum  promi(ed.  deliverance  to  Hezekiah,  and  prediAed 
that  Judah  would  foon  celebrate  her  folemn  feafts  fecure 
from  invafion,  as  her  enemy  would  no  more  difturb  her 
peace.  In^  the  fecond  and  third  chapters  N^l^um  fore- 
tels  the  downfal  of  the  AAyrian  empiie  and  the  final 
deftru£Uon  of  Nineveh,  which  was  probably  accompli(h- 
ed  by  the  Medes  and  Babylonians,  whofe  combined 
ibrces  overpowered  the  AtTyrianr  by  furprife  "  while 
they  were  folden  together  as  thoms,  and  while  they 
were  drunken  as  drunkards,"  when  the  gatcs  of  the  ri- 
ver  were  opened,  the  palace  demolilhed,  and  an  "  over- 
running  flood"  adiAed  the  conquerors  in  their  devafta- 
tion;  who  took  an  endlefs  ftore  of  fpoil  of  gold  and 
filver,  making  an  utter  end  of  the  place  of  Nineveh,  of 
that  vaft  and  populous  city,  whofe  walls  were  loo  £eet 
high,  and  fo  broad  that  three  chariots  could  pafs  abreaft. 
Yet  fo  completely  \ns  this  celebrated  city  deftroyed, 
that  even  in  the  2d  century  the  fpot  on  which  it  Aood 
could  not  be  afcertained,  every  veftige  of  it  being 
gone. 

It  is  impoAible  to  read  of  the  exaA  accompli(hment 
of  the  prophetic  denunciations  egainft  tbe  enemies  of 
the  Jews,  without  rcfle£ling  on  the  aftoni(hing  ptoofs  - 
which  that  nation  enioyed  of  the  divine  origin  of  their 
religion;  From  the  Babyloni(h  captivity  to  ihe  time  of' 
Chrift  they  had  numberlels  inAances  of  the  fulfilment  of 
their  prophedes. 

The  charaAcr  of  Nahum  as  a  writer  is  thus  defcribed 
by  Dr  Lowth :  "  None  of  the  minor  prophets  feem  to 
equal  Nahum  in  boldnefs,  erdour,  and  fublimity.  His 
prophecy,  too,  forms  a  regidar  and  perfeA  poem  ;  the 
exordium  is  not  merely  nagnificent,  it  is  truly  majeftic ; 
the  preparation  for  the  deftrudion  of  Nineveh,  and  the* 
defcription  of  its  downfal  and  defolation,  are  expre(fed 
in  the  moft  vivid  colours,  and  aie  bold  and  luminous  in 
the  higheft  degree."  ^^ 

As  the  prophet  Habakkuk  makes  no  mention  of  the  of  Habiik- 
Affyrians,  and  fpeaks  of  the  Chaldean  in^ariens  as  nearkuk.. 
at  hand,  he  probably  lived  after  the  deftru6lion  of  the 

Affyrian 


(n)  Compare  Zephan.  iii.  19.  with  Micah.  iv.  7.  and  £zek.  xxii.  27.  with  Micah  iii.  11. 
(o)  Compare  Mic^ih.  iv.  i— -3.  and  Ifaiah  ii.  2—4.     Micab  iv.  13.  with  Ifaiah  zli.  jy 
'(t)  CoBipare  Micah  viii.  6.  with  Matt.  z.  35,  36. 
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Scripturc.  AAyrlan  empire  in  the  fall  of  Nineveh  A.  M.  3392,  ' 
'  and  not  long  before  the  devallation  of  Judea  by  Nebu- 
chadnezzar.  Habakkuk  was  then  nearly  contempora- 
ry  with  Jeremiah,  and  predifted  the  rarae  evcnts.  A 
geiieral  account  of  Habakkuk'&  prophecies  has  ajready 
been  given  under  the  word  Habakkuk,  which  may  be 
conrulted.  We  (hould,  however,  farther  obferve,  that 
the  praye^  in  .the  third  chapter  is  a  moil  beauiirul  and 
perfeft  ode,  poAeAlng  all  the  fire  of  poetry  and  ihe  pro- 
lound  reverencc  of  religion. 

God  came  from  Teman, 

And  the  Holy  One  from  Mount  Paran : 

Hi»  glory  covered  thc  heavens, 

And  tbe  earth  was  full  of  his  praife. 

His  bright nePs  was  as  the  light ; 

Beams  of  glory  ifliied  from  his  fide  j 

And  there  was  the  hiding  of  his  power. 

Before  him  went  thc  peAilence  •, 

And  burning  coals  went  forth  at  his  feet. 

He  ftood  and  meafured  the  earth  ; 

He  beheld  and  drove  afunder  the  nations ; 

The  everlafting  mountains  were  fcattered  j 

Tbe  perpetual  hills  did  bow. 

The  prophet  illudrates  this  fubjeft  throughout  with 
equal  fublimi;y ;  fe]e£ling  frora  fuch  an  aAemblage  of 
miraculous  incidents  the  moft  noble  and  important,  dif- 
playing  them  in  the  moH  Tplendid  colours,  and  embel- 
liAiing  them  with  the  fublimeft  imagery,  (igures,  and 
di£lion ;  the  dignity  of  which  is  fo  heightened  and  re- 
commended  by  the  fuperior  elegance  of  the  concloGon, 
that  were  it  not  for  a  few  Aiades  which  the  hand  of 
time  has  apparently  caft  over  it  in  two  or  three  paiTa- 
ges,  no  compoiltion  of  the  kind  would  appear  more 
elegant  or  more  perfe£l  than  this  poem. 

Habakkuk  is  imitated  by  fucceeding  prophets,  and 
his  words  are  borrowed  by  the  evangelical  writers  ||. 

Zephaniah,  who  was  contemporary  wilh  Jeremiah, 
propbcGed  in  the  reign  of  JoHah  king  of  Judah  ;  and 
frora  the  idolatry  which  he  defcribes  as  prevailing  at 
that  time,  it  is  probable  that  his  prophecies  were  deli- 
vered  before  the  laft  reformation  made  by  that  pious 
prince  A.  M.  3381. 

The  account  which  Zephaniah  and  Jeremiah  give  of 
the  idolatries  of  their  age  is  fo  fimi1ar,  that  St  Ifiodore 
aflerts,  that  Zephaniah  abridged  the  defcriptions  of  Jc- 
remi^h.  But  it  is  more  probable  that  the  prophecies 
of  Zephaniah  wer-e  written  fome  years  before  thofe  of 
his  contemporary  ;.  for  Jeremiah  feems  to  reprefcnt  the 
abufcs  a"!  partly  removed  which  Zephaniah  defcribes  as 
Aagrant  and  exceffive  (j^). 

In  the  fifft  chapter  Zephaniah  denounces  the  wrath 
«f  God  aeainft  the  idolaters  who  wor(hipped  Baal  and 
the  hoft  of  heaven,  and  a^ainft  the  violent  and  deceitful. 
In  the  feco-d  cha^ter  the  prophet  tbreatens  dertruc- 
tion  fo  the  PIiilifti'ies,  the  Moabites,  tlie  Ammonites, 
and  Ethiopians ;  and  defcribes  the  fale  of  Nineveh  in 
emphatic  terms  :  "  Flocks  Aiall  lie  down  in  the  roidft 
of  her  ;  all  t^.e  beafts  of  the  nations,  bolh  fhe  cormo- 
rant  nnd  bit'ern,  ft>all  lodge  in  her  ;  theit  voice  Ihall 
iing  in  the  windows ;  defolation  ntall  be  in  the  threfti- 
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olds."  In  the  ihird  chapter  the  prophct  inveigbs  Scriptme, 
againft  the.poUutions  and  oppreiTions  of  the  Jews;  and  ' 
concludes  with  the  promife,  "  That  a  remnant  would 
be  faved,  and  that  multiphed  blcAings  would  be  beftow- 
ed  upon  the  penitent."  The  ftyle  of  Zephaniah  is  poe- 
tical,  but  is  not  dillinguiihed  by  any  peculiar  ele- 
gance  or  beauty,  though  generally  animated  and  im- 
preflive. 

Haggai,  the  tenth  of  the  minor  prophets,  was  the  Of  IHggti 
firft  whu  flouriftied  among  the  Jews  after  the  Babylo- 
niflt  captivity.  He  began  to  prophefy  in  the  Tecond 
year  of  Darius  Hyttalpes,  about  520  years  before 
Chrift.  •  - 

The  intention  of  the  prbphecy  of  Haggai  was  to  en- 
courage  the  difpirited  Jews  lo  proceed  with  the  build- 
ing  of  th^temple.  The  only  predi£lion  mentioned  re- 
jers  to  the  MeAiah,  whom  the  prophet  aAtires  his  couM- 
trymen  would  fill  the  new  temple  with  glory.  So  well 
was  this  prediAion  underftood  by  the  Jews,  that  thej 
looked  with  cameft  expe£lation  for  the  Mefliah's  ap> 
pearing  in  this  temple  till  it  was  deftroyed  by  the  Ro- 
mans.  But  as  the  vidprious  Mefliah,  whom  they  ex- 
pedled,  did  not  then  appear,  they  have  fincc  applied  thc 
prophecy  to  a  third  terople,  whtch  they  hope  to  fee 
reared  in  fome  future  period. 

The  ftyle  of  H.iggai,  in  the  opinion  of  Dr  Lowth, 
i»  profaic.  Dr  N«?W'coroe,  on  the  contrary,  thinks  that  a 
great  part  of  il  is  poetical.  ^o 

Zcchariah  was  undoubtedly  a  contempoiary  of  Hag-o.  Zccba« 
gai,  and  began  to  prophery  two  months  after  him,  in"ab.  ■ 
the  eighth  m^  nth  of  the  iecond  year  of  Darius  Hyf- 
tarpes,  A.  M.  34S4,  being  commiAioned  as  well  as 
Haggai  to  exhort  the  Jews  to  proceed  in  ihe  building 
of  the  temple  after  the  interiuption  which  the  work 
had  fufiered.  We  are  informed  by  Ezta  (vi.  14.'), 
that  the  Jews  profpered  through  the  prophefying  of 
2^chariah  and  Haggai. 

2^chariah  begins  witb  general  exhortations  to  his 
countrymen,  exciting  them  to  repent  from  the  «vil 
ways  of  their  fathers,  whom  the  prophets  had  adm». 
niftied  in  vain.  He  defcribes  angels  of  the  Lord  inter- 
ceding  for  mercy  on  Jerufalem  and  the  defolate  cities  of 
Judah,  which  had  experienced  the  indign<ition  of  the 
Moft  High  for  70  years,  while  the  ndghbouring  nations 
were  at  peace.  He  declares,  that  the  houfe  of  the 
Lord  (hould  be  built  in  Jerufalem,  and  that  Zion  (hould 
be  comfortcd.  The  prophet  then  reprefents  the  in- 
creafe  and  profperify  of  the  Jews  under  feveral  typical 
figures.  He'  defcribes  the  eftabli(hment  of  the  Jewilh 
government  and  the  coming  of  the  MelGah.  He  ad- 
moniihes  thofe  who  obferved  foIemn  faft$  without  due 
contriiion,  to  execute  juAice,  meicy,  and  compalTion, 
evcry  man  to  his  brother ;  not  to  opprefs  the  wiJow 
ror  thr  father]efs,  the  Aranger  nor  the  poor.  He  pro- 
mifes,  that  God  would  again  (how  favour  to  Jerulalem  ;  ' 
that  their  mournfuI  fafts  (hould  be  tumed  into  cheerftil 
feafts ;  and  thal  the  church  of  the  Lord  ihould  be  en- 
larged  by  the  acccITion  of  many  nations. 

The  i2th  veife  of  tbe  11  th  chapter  of  this  book, 
which  exhiHits  a  prophetic  defcription  of  fome  circum- 
ftances  afterwards  fulfilled  in  our  Saviour,  appears  to 

be 


(q.)  Compare  Zephaniah  i.  4,  5,  9.  with  Jeremiah  ii.  5,  20,  32. 
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Scriptnre.  be  cited  by  St  Matthew  (xxvii.  9,  10.)  as  fpoken  by 
*  "^  Jerenaiah  j  and  as  the  iith,  I2th,  and  J^th  chapters 
tiave  been  thought  to  contain  foine  particulars  more 
iiiitable  to  the  age  of  Jeremiah  than  to  that  of  Zecha- 
riab,  fome  leamed  writers  are  of  opinion  that  they  were 
writlen  by  the  former  prophet,  and  have  been  from  fi- 
milarity  of  fubjeft  joined  by  miilake  tp  thofc  of  Zecha- 
riah.  But  others  are  of  opinion,  that  St  Matthew  might 
sllude  to  fome  traditional  prophecy  of  Jeremiah,  or, 
what  ts  more  probable,  that  the  name  of  Jereipiah  was 
Hkbnituted  by  miHake  in  place  of  Zechariah. 

The  iith,  i^th,  and  i^th  chapters  contain  prophe- 
cies  which  refer  entirely  to  the  ChrWian  difpenfation  ; 
ihe  circumdances  attending  which  he  defcribes  with  a 
cleamefs  which  indicated  their  near  approach. 

Thc  ftyle  of  Zechariah  is  fo  Gmilar  to  that  of  Jere- 
miah,  that  the  Jews  were  accuftomed  to  remark  that 
the  fpirit  of  Jeremiah  had  palted  into  him.  He  is  ge- 
nerally  pTofaic  till  towards  the  concluiion  of  his  work, 
trhen  he  becomes  more  elevated  and  poetical.  The 
'whole  is  beautifully  connefIed  by  eafy  traniitions,  and 
prelent  and  future  fcenes  are  blended  with  the  greateft 
8x  delicacy. 
Of  Umlaclu.  Malachi  was  the  laft  prophet  that  flouriflied  under  the 
Jewilh  dirpenfation ;  but  neither  the  time  in  which  he 
lired,  nor  any  particnlars  of  his  hiftory,  can  now  be  af- 
certained.  It  is  even  uncertain  whether  the  word  'Ma- 
laeki  be  a  proper  name,  or  denote,  as  the  Septuagint 
have  rendered  it,  hit  angel  (r),  th.it  is,  "  the  angel  of 
the  Lord."  Origen  fuppofed,  that  Malachi  was  an  an- 
gel  incamate,  and  not  a  man.  The  ancient  Hebrews, 
the  Chaldee  paraphraft,  and  St  Jerome,  are  of  opinton 
bc  was  the  fame  perfon  with  Ezra  :  but  if  this  was  the 
cafe,  they  ought  to  have  aAigned  fome  reafon  for  giving 
two  diSerent  names  to  the  fame  perfon. 

As  it  appears  from  the  concurring  teftimony  of  all 
the  ancient  Jewilh  and  Chridian  writers,  that  ttie  light 
of  prophecy  expired  in  Malachi,  we  may  fuppofe  that 
ihe  termination  of  his  miniftry  coincided  with  theac- 
compIifttment  of  thc  firtt  feven  weeks  of  Daniel's  pro- 
phecy,  whicK  wa«  the  period  appointed  for  fealing  the 
Tiiion  and  prophecy.  This,  according  to  Prideaux'» 
account,  took  place  in  A.  M.  3595  ;  but,  according  to 
tbe  calculations  of  Biftiop  Lloyd,  to  A.  M.  3607,  twelve 
ycars  later.  Whatever  reckoning  we  prefer,  it  muft 
be  allowed  that  Malachi  completed  the  canon  of  the 
Old  Teftament  about  400  years  before  the  birth '  of 
Chrirt.  « 

It  appears  certain  that  Malachi  .proph4fied  under 
Nebemiah,  and  after  Haggai  and  Zechariah,  at  a  time 
■when  great  diroiders  reigned  among  the  priefts  and 
people  of  Juduh,  which  are  ireproved  by  Malachi.  He 
inveighs  againft  the  prierts  (i.  6,  &c.  ii.  i,  %  &c.)  ; 
lie  reproacnes  the  people  with  having  taken  rtrange  wives 
(ii.  II.);  he  reproves  them  fer  their  inhumanity  to- 
wards  their  brethren  (ii.  1 0.  iii.  J.)  ;  their  too  frequent- 
ly  dtvorcing  their  wives ;  their  negleft'  of  paying  their 
tilhes  and  firft-fruils  (Mal.  iii.  13.).  He  feems  to  al- 
lude  to  the  covenant  that  Nehemiah  renewed  with  the 
Lord  (iii.  10.  and  ii.  4,  5,  &c.),  aAilled  by  the  prierts 
and  the  chicf  of  the  nalion.     He  fpeaks  of  the  facr!fice 
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of  the  new  law,  and  of  the  abolition  of  thole  of  tlie  old,  Scilpttm. 

in  thefe  words  (i.  10,  11,  12,  13.)  :  "  I  have  no  plea- '       *     "* 

fure  in  you,  fa!th  ihe  Lord  of  ho^:,  neither  will  I  ac- 

cept  an  oiTering  at  your  hand.     For  from  the  rifing  «f 

the  fun,  even  unto  the  going  down  of  the  iame,  my 

name  niall  be  great  among  tne  Gendles,  and  in  every 

place  incenfe  Aiall  be  offered  unto  my  name,  and  a  pure 

oSertng  :  for  my  name  Ihall  be  great  among  the  Hea- 

then,  iaith  the  Lord  of  hofts."     He  declares  that  the 

Lord  was  weary  with  the  impiety  of  Ifrael ;  and  affures 

them,  that  the  Lord  whom  they  fought  Aiould  fuddenly 

come  to  lus  temple  preceded  by  the  meffenger  of  the 

covenant,  who  was  to  prepare  his  way  ;  that  the  Lord 

when  he  appeared  (hould  purify  the  fons  of  Levi  from 

their  unrighteoufnels,  and  refine  them  as  metal  from  the 

drofs ;  and  that  then  the  offcring  of  Jadah,  the  fpiritual 

facri(ice  of  the  heart,  Aiould  be  pleafant  -  to  the  Lord. 

The  prophet,  like  one  who  was  delivering  a  laft  ine& 

fage,  denounces*  deArudtion  againft  the  impenitent  in 

emphatic  and  alarming  words.     He  encourages  thofe 

who  feared  the  name  of  the  Lord  with  the  animating 

promife,  that  the  "  Sun  of  righteoufiiefs  ftiouId  arim 

with  faIvation  in  his  rays,"  and  render  them  triumphant 

over  the  wicked.    And  now  that  prophecy  was  to  ceale, 

and  miracles  were  no  more  to  be  peribrmed  till  the  com- 

ing  of  the  MeAiah  ;  now  that  the  Jews  were  to  be  left 

to  the  guidance  of  their  own  reafon,  and  the  written  in- 

ftru£lions  of  their  prophets — Malachi  exhorts  them  to 

■remember  the  law  of  Mofes,  which  the  Lord  had  re- 

vealed  from  Horeb  for  the  fake  of  all  Ifrael.    At  length 

he  feals  up  the  propliecies  of  the  Old  Teftament,  by 

predi£ling  the  commencement  of  the  new  d!fpenfation, 

which  ftiould  be  uAiered  in  by  John  the  Baptift  with  thc 

power  and  fpirit  of  Elijah  ;  who  ftiould  turn  the  hea'rts 

of  fathers  and  children  to  repentance  ;  but  if  his  admo- 

nltions  Aiould  be  'reje£ted,  that  the  Lord  would  Imite 

the  land  with  a  curfe. 

tt 

The  colIe£lion  of  writings  compored  after  the  afcen-N£wTi!S- 
fion  of  Chrift,  and  acknowledged  by  his  followers  to  be  tameht. 
divine,  is  known  in  general  by  the  name  of  auum  ^uih^, 
This  title,  though  neither  given  by  divine  command,  '  xitle. 
nor  applied  to  thefe  writings  by  the  apoAles,  was  adopt- 
ed  in  a  very  early  age,  though  the  precife  time  of  its  in- 
trodu£lion  is  uncertain,  it  being  juftified  by  feveral  paf- 
fages  in  Scripture  f ,  and  warranted  by  ihe  authority  of  t  Mattb. 
St  Paul  !n  particular,  who  calls  the  facred  books  before  «'"'•  '*• 
the  time  of  Chrift  mAwc  ^wMii  J.     Even  long  before  °*'-  "!j.'7' 
that  period,  either  the  whole  of  the  Old  Teftament,  or  j_ ,,,] ,    ' 
the  five  boGks  of  Mofes,  were  entitled  /8i€ai»  ^mJh^iitt,  ic. 
or  book  of  the  covenant  J.  ^       i  2  Cor.  iii. 

As  the  nord  3<afi|)ni  admits  of  a  two-fold  interpreta-  S  •  Mac.  i. 
tion,  we  may  tranOate  this  title  either  the  }^ev3  Covĕ-  ^^'  t 
nnnt  or  New  Tejlamcnt.  The  former  tranAation  muft 
be  adopted,  if  rerpedl  be  had  to  the  texts  of  Scripture, 
from  which  the  name  is  borrowed,  fince  lhofe  paffages 
evjdently  convey  the  idea  of  a  covenant ;  and,  befides, 
a  being  incapable  of  death  can  neither  have  made  an 
old  nor  make  a  new  teftament.  It  is  Iikeivife  probahle, 
that  'he  earllert  Greek  difciples,  who  m-^de  nfe  of  this 
expreffion,  had  no  othet  nolion  in  v!ew  than  that  or  co- 

venant 


(r)  *a>tbb  Malacht  fignifies  properly  my  angel. 
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^crlptnre.  Tenant.    We,  on  the  contrat;,  are  accuAomed  to  give 

'—  \        thl»  Tacred  coIle£Hon  the  Dame  of  Tejlomtnti  and  iiiice 

it  would  be  not  only  imptoper,  but  even  abfurd,  to  fpeak 

of  the  TeAament  of  God,  we  commonly  undeiiland  the 

Tettament  of  Chrid  }  an  explanation  which  removes  but 

half  the  diiGculty,  fince  the  new  only,  and  not  tlie  old, 

«^        had  Chiiil  fbr  tts  teilator. 

Importince      In  ilatirig  the  evidencc  for  the  truth  of  Chriilianity, 

ofthearg;u.^efe  ij  nothing -(nore  worthy  of  coniideration  than  the 

thTauthro-  *«tl>e"'i"'T  of  ^he  books  of  the  New  Teilament.     This 

ticitT  oT  the '^  the  foundation  on  which  all  other  arguments  reil  j 

JMok.».         and  if  it  is  folid,  the  Chiiilian  religion  is  ^lly  eilabliih- 

ed.     The  proofs  for  the  aulhenticity  of  the  New  Teila- 

ment  have  tbis  peculiar  advantage,  that  they  are  plain 

and  iimple,  and  involve  no  metaphyiical  fubtiUies. — 

EveTy  man  who  can  diilinguiih  tnith  from  falfehood 

.  muil  fee  their  force  ;  and  if  there  are  any  fo  blinded  by 

prejudice,  or  corrupted  by  licentioufnefs,  a*  to  attempt 

by  fophiftry  to  elude  them,  their  (bphiliry  will  be  eaiily 

dete£ted  by  evrry  man  of  common  underilanding,  who 

■  has  read  the  hiitorical  evidence  with  candour  and  atten- 

tion.     Inilead,  theiefore,  of  declaiming  againil  the  in- 

iide],  we  foHcit  his  attention  to  this  fubje^,  convinced, 

that  where  truth  reiides,  it  will  ihine  with  fo  conllant 

.  and  clear  a  light,  that  the  combined  ingenuity  of  all  the 

deiils  iince  the  beginning  of  the  world  will  never  be 

able  to  extinguiih  or  to  Mtlcure  it.     If  the  books  of  the 

New  Tellament  are  really  gemiine,  oppoiltion  will  in- 

cite  ihe  Chriilian  to  bring  ibrward  the  evidence ;  and 

thus  by  the  uniled  eiTorts  of  the  deill  and  the  Chriiliau, 

the  arguments  will  be  ilated  with  all  the  cleamefs  and 

,  accuracy  of  which  they  are  fufceptible  in  fo  remarkable 

a  degree. 

It  is  furprifing  that  the  adverfaries  of  Chrittianity 
have  not  always  made  thetr  firit  attacks  in  this  quar- 
ter ;  for  if  they  admit  that  the  writings  of  the  New  Te- 
ilament  are  as  ancient  as  we  aihrm,  and  compofed  by 
the  perfons  to  whom  they  are  afcribed,  they  muil  al- 
.  low,  if  they  Teafon  fairly,  that  the  Chritlian  religion  is 
true. 

The  apoilles  &equently  allude  in  their  epiilles  to  the 

gift  of  miracles,  which  they  had  communicated  to  the 

Chriilian  convert$  hy  the  impofition  of  hands,  in  con- 

firmation  of  the  doArine  delivered  in  their  fpeeches  and 

writings,  and  fometimes  to  miracles  which  tbey  them- 

ili&ft<»Wi.'i  felves  nad  pcrformed.     Now  if  theie  epillles  are  really 

latrodue-    genuine,  it  is  hardly  poiTible  to  deny  thofe  miracles  to 

ti»n  toibe,  be  true.     The  cafe  i$  here  entirely  diiTerent  from  that 

-MM/        '  "^  *"  hillorian,  who  relales  extraordinary  rvents  in  the 

courfe  of  his  narrative,  fince  either  credulity  or  an  ac- 

tual  intention  to  deceive  may  induce  him  to  defcribe  as 

true  a  feries  of  fa)fehoods  refpe£Iing  a  foreign  land  or 

.diilant  petiod.     £ven  to  the  £vangeliils  might  an  ad- 

verfary  of  the  Chriilian  religion  make  this  objeftton  : 

but  to  }vrite  to  perfons  with  whom    we  Aand  in  the 

,  neareil  conncAion,  "  I  have  not  only  perfotmcd  mira- 

cles  in  your  prefence,  but  have  likewife  communicated 

to  you  the  Cime  extraordinary  endowments,"  to  write 

in  this  manner,  if  nothing  of  tbe  kind  had  ever  hap- 

pened,  would  require  fuch  an  incrediblc  drgree  of  ef- 

_.  irontery,  that  he  who  poiTeAicd  it  would  not  crly  e.T- 

pofe  himfelf  to  the  utmoil  ridicule,  but  by  giving  his  ad- 

verfaries  the   faireil  cpportunity    lo   del(£l  his  iirpor- 

■  ture,  would  rcin  th?  cauii:  whtch  hc  attcTrpted  to  iup- 

«fort. 
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St  Paul*s  rirft  EpiiUe  to  the  TheiEdoiuans  u  addref-  Scr^to» 
ied  to  a  community  to  whick  he  had  preached  the  eof- '  <  ""< 
pcl  only  three  Sabbath  days,  when  he  was  ^orced  to 
quit  it  by  the  pcriecution  of  the  populace.  In  this 
epittle  he  appeal*  to  the  miracles  which  he  had  per- 
formed,  and  to  the  gifts  of  the  Holy  Spirit  which  fae 
had  communicated.  Now,  is  it  poAible,  without  far- 
feiting  all  pretenCons  to  common  Ienfe,  ihat,  in  writing 
to  a  community  which  he  had  lately  eSabliihed,  he  could 
fpeak  of  mirades  perfbrmed,  and  gifts  of  the»  Holy 
GhoH  communicated,  if  no  member  of  the  fociety  had 
feen  the  one,  or  received  ihe  other  ? 

To  fuppofe  that  an  impoilor  could  write  to  the  con- 
verts  or  adverfaries  of  the  new  religion  fuch  epiiUes  as 
thefe,  wiih  a  degree  of  triumph  over  his  opponents, 
and  yet  maintain  his  authority,  implies  ignorance  and 
ilupidity  hardly  to  be  believed.     Credulous  as  the  Chti- 
Aians  have  been  in  later  ages,  and  even  fo  eerly  as  the 
tbird  century,  no  lefs  fevere  were  they  in  their  inqHi- 
ries,  and  guarded  agatnfi  deception,  at  the  introdu£fa'on 
of  Chriilianity.     Tnis  charaAer  is  given  them  cven  by 
Lucian,  a  writer   of  the  iecond  century,  who  vented 
his  fatire  not   only  againil    certain  Chriitians  *,  who  •  Df  mtrit 
had  fup{^ed    Peregrinus    with    the  means  of  6xh&&- Peregrimi, 
ence,  but  alfo  againA  heathen  oracles   and    pretended  J  ■*''3l.'*' 
wonders.     He  relates  of  his  impoRor  (P^eudomantis),^^'^^* 
that  he  attcmpted  nothing  fupematural  in  the  prefencen,^_ 
of  the  Chriilians  and  £picureans.    This  Pfeudomands338.34i. 
exc1aims  before  tle  whole  alTembly,  "  Away  with  the 
ChriAians,  away  with  the  £picureans,  and  let  thole  on- 
ly  remain  who  believ«  in  the  Deity  !"  (trtrtwrrK  rf 
&tM)  on  which  the   populace  took  up  ilones  to  drive 
away  the  fufptcious  ;  while  the  other  philofophers,  Py- 
thagoreans,  Platoniib,  and  Stoics,  as  credulous  ^riends 
and    prote^ors   of  the   caufe,  were  permitted  to  re- 
mainf.  ^Alerm-. 

It   is    rcadily    acknowledged,  that   the   aiguments  dtrjeu  ^ 
drawn   from  the   authenticity  of  the   New  TeAament^w^- 
only  cAabliih  the  truth  of  the  mtracles  performed  by*^"'"! 
tbe  apollles,  and  are  not  appltcable  to  the  aoiracles  of  {^■j?'' 
our  Saviour;  yet,  if  we  admit  the  firft  three  gofpels  tOp.  ,,,^  ,«, 
be  genuine,  the  truth  of  the  Chriilian  religion  will  be  144,  «45. 
proved  from  the  prophecies  of  Jefus.     For  if  thelis  go- 
fpe]s  were  compofed  by  Matthew,  Mark,  and  LuKe, 
at  the  time  in  which  all  the  primitive  Chrillians  aiFrm, 
that  is,  previous  to  the  deftru£Iion  of  Jerufalem,  they 
muft  be  infptred  ;  for  they  contain  a  circumAantial  pro- 
phecy  of  the  deftruAion  of  Jerufalem,   and  determine 
the  period  at  which  it  was  accomplilhed.     Now  it  was 
iropolTible  that  human  fagacity  could  foreree  that  event ; 
for  when  it  was  predi^led   nothing  was   more  impro- 
bable.     The  Jews  were  Tefolved  to  avoid  an  open  re- 
bellion,  well  knowing  the  gTeatnefs  of  their  danger,  and 
fubmitted  to  the  opprelTions  of  their  governors  in  tbe 
hope  of  obtaining  redrefs  from  the  court  of  Rome..— 
The  circumAance  which  gave  birth  to  thefe  mistbrttines 
is  fo  triiling  in  itfelf,   that  independent  of   tts  conie- 
quencc«,  it  would  not  deferve  to  be  recorded.     In  the 
narrow  entrance  to  a  ^ynagoeue  tn  Caefarea,  fome  per- 
fon  had  made  an  cfferiiir  01  birds  merely  with  a  view 
to  iiritate  the  Jews.      The  infult  (xcited  thelr  indig- 
naticr,  and  cccafioTied  the  Ihedding  of  blood.     Witn- 
oi-.t    ihis   tiiHing    accidcnt,  which   no   human  wirdom 
could  foreree  even  the  day  before  it  happened,  it  is  pof- 
£Lle  ihat  the  prophecy  of  Jefus  vrould  neveT  have  been 
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fulfilM.  But  Flortts,  who  was  then  pracurator  of  Ju- 
'  ifea,  conTcrted  thia  pTivale  'quarrel  into  pablic  hoftili« 
ties,  and  coinpelled  the  Jewiih  nation  to  rebel  contrary 
to  its  wilh  and  reMation,  in  order  to  avoid  whit  the 
Jews  had  threatened,  an  impeachment  before  the  Ro- 
man  empcror  for  his  exccfnve  cruelties.  But  even  af- 
ter  this  rebdlioa  had  ^M-oken  out,  the  deftra£tion  of 
.  the  temple  was  a  very  improbable  event.     It  was  not 

•  the  pradice  of  the  RMnans  to  deftroy  the  magniiicent 
.  c<lifio«  of  the  nations  which  they  fubdaed  ;  and  of  all 

A£  Roman  generals,  none  was  more  unlikely  to  de- 
moUAi  ta  ancient  and  auguft  a  bmltUng  as  Titus  YeT- 
paSan. 

So  mipartant  then  ts  the  qaeftion,  Whether  the  books 
of  die  New  Teftament  be  genuine  i  that  the  arguments 

*  which  piove  theiT  authenticity,  prove  alfo  the  truth  of 
the  Chiiftian  tellgion,  Let  os  now  coniider  the  evi- 
dence  which  prove»  the  authenticity  of  the  New  Te- 
namcut. 

-     We  recdve  the  books  of  the  New  TeAament  as  the 

gemiine  works  of  Matthew,    Mark,  Luke,  John,  and 

Fanl,  ibr  the  fame  reaion  that  we  receive  the  writings 

of  Xen^hon,  of  Pdybius,  of  Plutarch,  of  Casrar,  and 

v(  Ltvy.     We  have  the  unlnterrupted  teRimony  of  all 

ages,   and  we    have   no   reaibn    to  furped  impolition. 

-Tlut  argunent  is  moch  ftTon«er  when  applied  to  the 

books  of  the  New  Tettament  than  when  applied  to  any 

otbcr  writings ;  fi)r  they  were  addreffed  to  latgt  focie- 

ties,  weic  often  read  in  thrir  ptefence,   and  acknow- 

ledged  by  them  to  be  the  writings  of  the  apoAles,— 

,  Wliereas,  the  moft  eminent  profane  writings  which  ftill 

-Kmain  were  addreCTed  only  to  individuals,  or  to  no  per- 

lims  at  all :  and  we  haTO  no  authority  to  aSirm  tbat 

-diey  were  lead  in  public }  on  the  contrary,  we  know 

that  »  liberal  edacation  was  uneoiamon }    books  weie 

lcaroe,  and  the  knowledge  of  them  was  confined  to  a 

few  indrriduals  in  evety  nation. 

The  New  Teftament  was  read  over  three  quarters  of 
die  world,  while  profane  writers  were  limited  to  one 
nation  ae  to  mm  country.  An  uninterrupted  fuccef- 
fion  of  wiiters  from  the  apofl»Uc  ages  to  the  prefent  tirae 
^iHlB  the  iacred  wntings,  or  make  alluAons  to  them  : 
and  lhefe  quotations  and  alluiions  are  piade  not  only  by 
£riends  but  by  eikemies.  This  cannot  be  aAerted  of  even 
the  beft  claiTic  authors.  And  itis  highly  probablc,  that 
the  taranAations  of  the  New  Teftament  were  made  fo 
caily^  as  the  fecond  century ;  and  in  a  century  or  two 
after,  they  became  vcry  numerous.  After  thb  period, 
it  was  impodible  to  forge  new  writings,  or  to  comipt 
tbe  iacred  text,  unlels  we  can  fuppofe  that  men  of  dif- 
Cerent  nations,  of  difierent  (cntiments  and  different  lan- 

Cgcs,  and  oi^.cKeedtngly  hoftile  to  one  another, 
ild  all  agrec  in  one  fi>rgery.     This  argument  is  fa 
Atf»g,  that  if  we  deny  the  authenticity  of  the  New 
Teftamentt  we  may  with  a  thouTand  times  more  pro- 
pciety  lejed  all  tl»  other  writings  in  the  world :  we 
aaay  e*cn  throw  Bfide  hamen  teAimony  itfelf.     But  as 
dns  fiibjeft  is  of  great  importanoe,  we  (hall  condder  it 
at  more  length  *,  and  to  enabie  our  readers  to  judge  with 
Ae  creater  accunicy,  we  {hell  ^atej^^rom  the  valuable 
ymni  of  Michadis,  ac  tranilated  by  the  judiciou»  «nd 
leamed  flfr  MarAi,  the  reafon$  which  may  induce  a  cri- 
l^       lic  to  fiifped  a  work  to  be  fpurious. 
tlmtiiimiy.  '  >*  Whcn  dwibta  have  been  made  from  its  firfi  appear- 
«Bce  tn  tbe  world,  whether  it  proceeded  from  the  au- 
Vou  XJX.  Part  L 
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thor  to  whom  it  is  aibiibed.    2.  When  the  imnediate  Scriptnret 
friends  of  the  pretended  aathor,  who  weie  able  to  de-        • 
cide  upon  the  Aibjed^  hai9e  denied  it  to  be  his  produc-  -j^^  resrons 
tion.     3.  When  h  long  feries  of  years  has  elapied  af  thatwould 
ter  his  death,  in  which  the  book  was  ilnknown,  and  in  prove  • 
which  it  muft  nnavotdably  hBve  been   mentioned  and^^»^  *°  ''• 
quoted,  had  it  really  exifted.     4.  Whcn  the.ftyle  U  dif.'P'*"** 
ferent  from  that  of  his  otber  writings,  or,  iii  cale  no 
other  remain,  diffin«nt  from  that  wmch  might  reaioii- 
ably  be  expeded.     5.  When  events  are  recorded  which 
liappened  later  than  the  time  of  the  pretcnded  author. 
6.  When  opinions  aie  advanced  which.  contrBdidl  thofe 
he  is  known  to  maintain  in  his  other  wiitings.    Though 
this  latter  argument   alone  leads   to  no  pofitive  con- 
cIufion,  fince  every  man  is  liable   to  change  his  opi- 
nion,  or  through  forgetfuInefs  to  y»rj  in  the  drcum* 
Aances  of  thc  iame  relation,  of  which  Jo&phus,  in  hia 
Anliquities  and  War  of  the  Jews,  aSords  a  Ariking  ex- 
ample.  tS 

I.  But  it  cannot  be  Aiown  that  any  one  doubted  of  ^^  not  ap> 
its  authentidty  in  the  period  in  which  it  firft  »Ppe"*d.  jJ^^J^L, 
2.  No  ancient  accounts  are  on  record  whence  we  may  „,^„1, 
conclude  it  to  be  fpurious.  3.  No  conAderable  period 
elapfed  after  the  death  of  tbe  apottles,  in  which  the 
New  Teftament  was  unknown ;  but,  on  the  contrary,  k 
is  mentioned  by  their  veiy  contemporaries,  and  the  ac- 
counts  of  it  in  the  fecond  century  aie  ftill  more  nome- 
rous.  4.  No  argrument  can  be  brought  in  its  disiavour 
from  the  nature  of  the  ftyle,  it  being  ekadly  fuch  as 
might  be  expeded  from  the  apoAles,  not  Attic  but 
JewiOi  Greek.  5.  No  h&i  ate  lecorded  which  bap» 
pened  after  their  dcath.  6.  No  do£frinA  are  main- 
tained  which  contradifl  the  known  tenets  of  the  au- 
thors,  fince,  befide  the  New  TeAament,  no  writings  of 
the  apoAles  exift.  But,  to  the  honour  of  the  New  Tp- 
Aament  be  it  fpoken,  it  contains  numerous  contradic> 
tions  to  the  tenets  and  dodrincs  of  the  fathers  in  the  fe- 
cond  and  third  centtuy,  whofe  morality  was  di£ferent  from 
that  of  the  gorpel,  which  recommends  fortitude  and 
fubnii{rion  to  unavoidabIe  evils,  but  not  that  enthuGailic 
ardour  &>r  martyidom  for  which  tho(ĕ  centuries  are  di- 
ftingui(hed ;  it  alludes  to  ceremonies  whieh  in  the  f6l- 
lowing  ages  were  either  in  diruCe  or  totally  unknown  : 
aU  which  circamAances  iniallibly  demonftrale  that  the 
New  Teftament  is  not  a  produ£lion  of  either  of  'thofe 
centuries.  g. 

We  (hall  now  confider  the  pofitive  evidence  for  then)fitiTeIy» 
authentidty  of  the  Ncw  Teftament.    The(e  may  be  ar- 
ronged  under  the  three  following  heads : 

I.  The  ynpoAibility  of  a  forgery,  arifing  friom  the 
nature  of  the  thbg  itielf.  2.  The  andent  Chridian, 
JewUh,  and  Heathen  teftimony  in  its  fiivour.  3.  Its 
own  intemal  evidence.  90 

1.  The  impo^Tibility  of  a  forgery  arifing  from  the  na-topo^bili.! 
tureof  the  thing  itfel£  is  evident.     It  is  impc^ble  to*''"^*??^" 
eftabli(h  forged  writings  as  authentic  in  any  place  wherefj.o„  the 
there  are  perfons  ftrongIy  'inclined  and  well  qaalified  to  nature  of 
deted  the  fraud.     Now  the  Jews  wei«  the  moft^Ienttl>ethiiig 
enemies  of  Chriftianity,     They  put  the  ibunder  of  it  to 
death ;  they  periecuted   his  dirciples  with  implacable 
&ry  ;  and  ihey  were  °anxioas  to  flifle  the  new  rdigio^ 
in  its  birth.     If  the  writings  of  the  New  TeitiMnent 
had  been  forged,  would  not  the  Jews  have  deteAed  the 
impoilure  ?  Is  theie  b  iingle  inilance  «n  lecord  where 
a  few  individuals  have  impofed  a  hiAory  upon  the  worid 
B  agaiott 
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Scriptuw.  againft  the  teltimony  of  a  whole  nation  ?  Would  the 
inhabitants  of  Paledine  have  received  the  gofpels,  if 
they  had  not  had  rufficient  eyidence  that  Jerus  ChriA 
really  appeared  among  them,  and  performed  the  mira- 
cles  afcribed  to  him  i  Or  would  the  cburches  of  Kome 
or  of  Coiinth  faave  acknowledged  the  epiilles  addreiTed 
to  them  as  the  genuine  works  of  Paul,  if  Paul  had 
aeTer  preached  among  them  ?  We  might  as  wcll  think 
to  prove,  that  the  hiAory  of  the  Refonnation  is  the  in> 
venti(m-  of  hidorians ;  and  that  no  revolutton  happened 
in  Great  Britain  during  the  lail  century. 

2.  The  fecond  kind  of  evidence  which  we  produce 
to  prove  the  authenticity  of  the  New  TcAament,  is  the 
telUmony  of  ancient  writert,  CbriAians,  Jews,  and  Hea- 
thens. 

*  In  ieviewing  the  evidence  of  teAimony,  It  will  not 
be  expeded  that  we  (hould  be^n  at  the  prerent  age, 
and  trace  backwards  the  authors  who  have  written  on 
this  fubje£t  to  the  firft  ages  of  Chridianity.  This  in- 
deed,  though  a  laborious  taik,  could  be  perfbrmed  in 
the  i)aoft  complete  manner  •,  the  whole  feries  of  authors, 
aumerous  in  every  age,  who  have  quoted  fiom  the  books 
of  the  New  Teilament,  writtea  commentaries  upon 
thetn,  tranOated  them  into  different .  languages,  or  who 
ftave  drawn  up  a  liil  of  them,  could  be  exhibited  fo  as  to 
Jbrm  fuch  a  pcrfefl  body  of  evideDce,  that  we  imagine 
cven  a  jury  af  deiils  would  find  it  impoAible,  upon  a  de^ 
Kberate  and  candid  examination,  to  rejed  or  din>elieve 
it.  We  do  not,  boweyer,  fuppofe  that  fcepticiAn  haa 
yet  arnTed  at  ib  great  a  h«ght  as  to  render  fuch  a  tedi- 
ous  and  circumdantial  evidence  neceOary.  PaAing  over 
the  intermediate  fpBce,  therefore,  we  {hall  aroend  at  once  ' 
to  the  fotirth  century,  when  the  evidence  ibr  the  aothen- 
tidty  of  the  New  Teftament  was  fi]liy  eAabliihed,  and 
trace  it  back  from  that  period  to  the  age  of  the  apolUes. 
We  bope  that  this  method  of  Hating  the  evideac«  wiU 
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appear  more  natural,  and  will  aiToTd  more  ratisfa3ioii,  Se\'p'Dtt, 
tban  that  which  has  been  uCually  adopted.  "  , »'  "^ 

It  is  furely  more  natural,  v;hca  vse  inyeHigate  the 
trulh  of  any  fa£t  which  dcpends  on  a  feries.of  teAirno- 
ny,  to  begin  with  thofe  witneiTes  who  lived  neareil  the 
preiĕnt  age,  ^d  whofe  charaders  are  b«il  ellablidie^. 
In  tliis  way  we  (hall  leatn  from  therofelves  the  founda- 
tion  of  their  belief,  aud  the  chataders  of  thoiis  trom 
whom  they  derived  it ;  and  thus  we  afcend  till  we  ar- 
riTe  at  its  origin.  This  mode  of  inveAigation  will 
give  ntore  £itisfa£Uon  to  the  deiil  than  thc  ufual  way  } 
and  we  believe  no  Chriltian,  who  is  conGdent  of  Uie 
goodners  of  his  cauCe,  will  be  imwilling  to  grant  any 
proper  conceiTions.  The  dcill  will  thus  faave  an  oppor- 
tunity  of  examining,  &parately,  what  he  will  confidcr 
as  the  wcakett  parts  of  the  evidence,  thoie  which  are 
exhibited  by  the  earlieil  Chriilian  writers,  coniiAing  of 
cipreiBons,  and  not  quotations,  takcn  fiom  the  Nenr 
TeiUment.  The  Chiiitian,  on  the  other  hand,  ougbt 
to  widi,  that  thefe  apparently  weak  parts  of  thc  evi. 
dence  were  dii^in£IIy  examined,  far  they  wIU  aiFotd  an 
irrefragable  proof  that  the  New  Tettament  was  not  for- 
ged  :  and  Atould  the  deift  rejed  tbe  evidence  of  thole 
early  wtiters,  it  will  be  incumbent  on  him  tp  account 
foT  the  otigin  of  the  Chriilian  religion,  which  he  tviU 
find  ittore  diiScult  than  to  admit  the  comiaoa  hypo- 
titciis.         ^  I 

Id  the  fourth  ccntury  wc  could  produce  the  teAimo- 
nies  of  numerous  witneiles  to  proTc  that  the  books  of 
the  NeiT  TcAament  exiiied  ^t  that  tim«}  but  it  will  be 
fufiicient  to  mention    their  naoies,    the  time  in  which  ' 

they  wpote,  and  the  fubAance  of  their  evidtncc.  Ttis 
we  ihall  piteTent  in  a  coikiUs  form  in  the  rolloning 
table,  whicb  is  taken  fro«  Jones's  New  and  Full  Me- 
tbod  of  ethibliihing  the  canoa  Qf  the  Ne«v  TeAatiimU 


ThtNames  6f  the 
WrUtrt'. 


Timet  in 

V)hiek  they 

iked. 


Thevartalion  or  agreement  oftheir 
catalogues  with  ourt  now  received. 


The  booht  in  w/ilch  thefe  eatahguts 
are. 


I. 
Athanafius  biihop  of  A- 
lexandria. 

II. 
Cyril  biihop  of  Jerula- 
lem. 

III. 
The  biihops    ailembled 
in  the  coundl  of  Lao- 
dicea. 


IV. 

Epiphanins  biihep  of  Sa- 
linui-ia  Cypnis. 

V. 

/Gregotj  Naciansen  bt< 
ihop  of  Confiintino. 
ple. 


A.  C. 
3»5- 


340« 
364' 


The  iraie  petfe£Uy  «rith  'injrs  now 
iec«veil. 


The  ratne  w4tfa  ours,  only  the  Re- 
Tclation  is  omitted. 

The  RcTcIatien  is  omitted. 


370. 


375- 


The  fame  with  ouis'now  recuTed. 


Omits  the  ReveIatioii. 


Wrttgment.  El>yi.  T^al.  t<^.  u.  m 
Syii^.  tom.  i. 


Catteh.  IV.  §  ult.  p.  10 1. 


Canan  LIX. 
N.  B.  The  Canons  of  thi<  couneil 
were  net  long  afterwards  recd- 
Ted  into  thc  body  of  the  canons 
of  the  u&iTcrial  church. 

Hteref.  76.  cMt.  Aiwm.  p.  399. 


Carm.  de  veris  etgenuiit.  Scr^ttr. 
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TAe  Natnes  oflhe 

Timet  in 

which  they 

iived. 

The  varialioa  or  agreement  oftheir 

The  bookt  ut  wAici  the/e  eatalogues 

Writert. 

catalogues  wilh  ourt  now  recenied. 

are. 

VI. 

PhlMrittS  bilhop  of  Brix- 

380. 

The  fame  with  ours  now  received ; 

Lilh  de  meref,  Numb.  87. 

ia  ia  Veiucc> 

except  that  he  mentions  only  13 
of  St  Paul's  epiftles  (omitting 
very  probably  the  £piftle  to  the 
Hebrews),  and  leaves  out  the 

,                                       ' 

• 

Revelations. 

VII. 

Jeromc» 

382. 

The  fame  with  ours  )  except  that 

E^.  ad  PauHn.  TraB.  6.  p.  3.  Alfo 

he  fpeaks  dubiouily  of  the  £- 

commonly  prefixed  to  tbe  Latia 

piftle  to  the  Hebrewsj  though 

vulgar. 

in  other  parts  of  his  writings  he 

• 

receives  it  as  canonical. 

VIIL 

Ru(Bn'prefl>y  ter  of  Aqui- 

390. 

It  per&dly  agrees  with  ours. 

ExfK>f.  in  SynA.  JpqfioJ.  $  36.  int. 

Jegiuin. 

Ep.  Hieron.  Par.  1.  TraO.  3. 

IX. 

AuiHn  bilhop  of  Hippo 

p.  1 10.  et  inter  Op,  Cypr.  p.  575. 

394- 

It  perfe&ly  agrees  with  ours. 

De  Doarin.  Ckrijl.  lib.  n.  c.  8.  Tom, 

ia  A&ica. 

Op.  3.  p.  aj. 

X. 

The  XL1V  biOiops  af- 

St  AuAin 

It  perfedly  agrees  with  ours. 

Vid,  Canon  XLVII,  et  eap.  u/t. 

fembkd  in  the  third 

wa«  pre- 

cowtcil  of  Cardisge. 

(ĕntatit. 

Scrlpture. 


We  now  go  back  to  £ufeb!us,  who  wrote  about  the 

of  tbe  year  315,  and  whofe  catalogue  of  the  books  of  the  New 

Tedament  we  ftiall  menlion  at  more  length.     "  Let  us 

obferve  (iiiys  he)  the  Writings  of  the  apoAle  John, 

which  are  uneontradiSed ;  and,  firft  of  all,  muft  be  men- 

tioned,  as  acknowledged  of  all,  tbe  gofpel,  according 

to  him,  well  known  to  all  the  churches  under  heaven." 

The  anlhor  then  proceeds  to  relate   the   occaiions  of 

j,  writing  the  gofpels,  and  the  reafons  for  placing  St  John's 

^J2(J/  tf  *^*  ^^f  manifeftly  fpeaking  of  all  the  four  as  equal  tn 

ardo^     their  authoiity,  and  in  the  certainty  of  their  original. 

■^  The  lĕcoud  pa&age  is  taken  hom  a  chapter,  the  title  uf 

trhich  is,  "  Of  the  Scriptures  univerfally  acknowledged, 

and  of  thole  that  are  not  iiich."     £ufebius  begins  his 

enumeration  in  the  follomng  manner :    "  In  the  firft 

place,  are  to  be  ranked  the  (acred  four  Gofpels,  then  the 

'hook.  of  the  Afh  of  the  Apoft1es ',  after  that  are  to  be 

reckoned  the  epiftles  of  Paul :  in  the  next  place,  that 

.called  the  firft  £piftle  of  John  and  the  £piftle  of  Peter 

kre  to  bc  efteemed  authentic  :  after  this  is  to  bc  placed, 

'-if  it  be  thought  fit,  the  Revelation  of  John ;  about  which 

vre  (hall  obCerye  the  different  opinions  at  proper  feafons. 

tl>f  the  controYcrted,  but  yet  well  known  or  approved 

by  the  moft,  are  that  called  the  £piftle  of  James  and 

that  af  Jude,  the  fecond  of  Peter,  and  the  lĕcond  and 

third  of  JcAn,  whetber  they  were  written  by  the  evan> 

£clifi  or  bj  another  of  the  fame  name,"    He  then  prq- 
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ceeds  to  reckoii  up  five  others,  not  in  our  canon,  which 
he  calls  in  one  \iiAct,fpurious,  in  another  coHtrovert- 
edt  evidently  meaning  the  lame  thing  by  thefe  two 
words  (s).  94 

A.  D.  290,  VI£lorin  biftiop  of  Pettaw  in  Germany,  Of  Vi(fte- 
!n  a  comtnentary  upon  this  text  of  the  Revelation,  ""* 
"  The  firft  was  like  a  lion,  the  lecond  was  like  a  calf, 
the  tliird  like  a  man,  and  the  fourth  like  a  Aylng  eagle," 
makes  out,  that  by  the  fouT  creatures  are  intended  the 
fbur  gofpels  ;  and  to  ft)ow  the  propriety  of  the  fyrobols, 
he  reciles  the  fubje£t  with  which  each  evangelift  opens 
his  hiftory.  The  expUcation  is  £inci(ul,  but  the  tefti- 
mony  pofitive.  He  alfo  exprefsly  cites  liie  Ads  of  the 
Apottles. 

A.  D.  230,  Cyprian  biihop  of  Carthage  gives  theor&pri- 
fi>llowing  teftimony  :  "  The  church  (fays  this  father)  an. 
is  watered  like  Paradife  by  four  rivers,  tbat  is,  by  four 
gofpels.*'     The  A£b  of  the  Apoftles  are  alfo  frequently 
quoted  hy  Cyprian  under  that  name,   and   under   the 
name  of  the  Diuine  Scry>turet"     In  liis  various  wri- 
tings  are  fuch  frequent  and  copious  citations  of  Scrip> 
ture,  as  to  place  this  part  of  the  teftimony  beyond  con-  ' 
troyerTy.     Nor  is  there,  tn  the  works  of  thu  eminent 
Airican  biihop,  one  quotation  of  a  fpurioiu  or  apocry- 
phal  Chriftian  writing.'*  9C 

A.  D.  210,  Origen  is  a  moft  important  eridenoe.  Of  Origee. 
Nothing  can  be  more  peremptery  upon  the  fubje£l  nqw 
B  2  unoer 


(s)  That  £u(eb!us  could  not  intend,  by  the  wotd  rendered^unW,  iwhat  we  at  prefent  mean  by  it,  is  erid^it 
froin  a  claule  in  this  very  chapter,  where,  fpeaking  of  the  GofpeIs  of  Peter  and  Thomas,  and  Matthias  and  {bitae 
*«hen,  be  %s,  "  They  are  not  fo  much  as  to  be  reckoned  among  thej^uriout,  but  arc  to  be  rejeded  as  altogetwr 
abSnd  aiul^impious."    Lard,  Cred.  voL  viii.  p.  98. 
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Seriptare.  mitt  conAderalion,  and,  froin  a  wtitet  of  hU  leanung 

V         aiul  infonnation,  nothing  more  fatisfa£toi7,  than  the  dc- 

claration  of  Origen,  prefeTTed  in  an  extrad  of  his  works 
by  £ufebius ;  "  Tliat  the  ibur  gofpeIs  alone  are  received 
inthout  difpute  hy  the  whole  church  of  God  tmder 
heaven  :'^  to  which  declaration  is  immediately  fubjoined 
'  «  brief  hiAory  «f  the  refpe^ve  authors,  to  whom  they 
were  then,  as  they-are  now,  afcribed.  The  fentiments 
expreffed  conceming  the  gofpels  |in  all  the  works  of 
Origen  wWch  remain,  entirely  correfpond  with  the  tefti- 
mony  here  cited.  His  atteftation  to  the  A£ls  of  the 
ApoAIes  is  no  lefs  politive :  "  And  Luke  alfo  once 
more  founds  the  trumpet  relating  the  Ads  of  the  A- 
poIUes."  That  the  Scriptures  were  then  umverfally 
read,  is  plunly  af{irmed  by  this  writer  in  a  paffage  in 
which  he  is  repelling  the  obje^ons  of  Celfus,  "  That 
it  is  not  in  private  books,  or  fuch  as  are  read  by  few 
only,  and  thofe  Audious  peribns,  but  in  books  read  by 
every  body,  that  it  is  written,  The  invifible  things  of 
God  from  the  creation  of  the  world  are  clearly  (een, 
being  underdood  by  things  that  ani  made.V  It  is  to 
,  no  purpofe  to  fingle  out  quotations  of  Scripture  irom 
fuch  a  writer  as  this.  We  might  as  well  make  a  felec- 
tion  of  the  quotation$  of  Scripture  in  Dr  Clarke's  fer- 
mons.  They  are  fo  thickly  fown  in  the  works  of  Origen, 
that  Dr  Mill  fays,  "  If  we  had  all  his  works  remaining, 
we  Aiould  haTe  before  us  almoft  the  whole  text  of  the 
Bible." 

A.  D.  194,  Tertullian  exhibits  the  number  of  the 
goTpels  then  received,  the  names  of  the  eVaneelifts,  and 
uieir  proper  defignaUons,  in  one  Ihort  lentence.— • 
"  Among  the  apoAIes,  John  and  Matthew  teach  us  the 
£aith ;  among  apoAolical  men,  Luke  and  Mark  refre(h 
it.'*  The  next  paffage  to  be  taken  from  TertuUian  af- 
fords  as  coraplete  an  atteftation  to  the  authenticity  of  the 
gofpels  as  can  be  well  imagined.  After  enumerating  the 
churches  which  had  been  founded  by  Paulat  Corinth, 
in  Galatia,  at  Philippi,  Theffa1onica,  and  £phefus,  the 
church  of  Roroe  eftabli(hed  by  Peter  and  Paul,  and  other 
churches  derived  from  John,  he  proceeds  thus :  "  I  fay 
then,  that  with  them,  but  not  with  them  only  which  are 
apoRoIical,  but  witb  all  who  have  feUow(hip  with  thera 
in  the  farae  fifuth,  is  that  gofpeI  of  Luke  received  from 
its  firft  publication,  which  we  Ib  zea1oufly  maintaln  ;'" 
and  prefently  afterwards  adds,  "  The  fame  autherity  of 
^e  apoAolical  churches  will  fupport  the  other  gofpeIs, 
which  we  have  from  them,  and  accotding  to  tnem,  I 
inean  John's  and  Matthew's,  although  that  likewife 
which  Mark  publi{hed  may  be  faid  to  be  Peter'8,  whole 
interpreter  Mark  was."  In  another  place  TertuUian 
aSirms,  that  the  three  other  gorpels,  as  well  as  St  Luke's, 
Tvere  in  tbe  hands  of  the  churches  from  the  beginning, 
This  noble  tettimony  proves  inconteftably  the  antiquity 
of  the  gofpels,  and  tbat  they  were  univerfaUy  received  j 
that  they  were  in  the  hands  of  all,  and  had  been  fo 
firom  the  firft.  And  this  evidence  appears  not  roore 
than  150  years  afker  the  publicaripn  of  the  books.  Dr 
Lardner  obferves,  "  that  there  are  more  and  larger  quo- 
tations  of  the  fma11  Tolume  of  the  New  Teftament  in 
riiis  one  Chriftian  author,  than  there  are  of  all  the  works 
0  of  Cicero,  in  writers  of  all  charaAers,  £or.feveral  ages." 
Ofirenxw.  A.  D.  178,  Irenseus  was  biftiop  of  Lyons,  and  is 
mentioned  by  TertuIIian,  £ufebiu$,  Jerome,  and  Pho- 
tius.    Ih  his  youth  he  had  b«en.a  difciple  cf  Polycarp, 
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who  was  a  difclple  of  John.  He  afferts  of  him<elf  and  Scriptni».- 
his  contemporaries,  that  they  were  able  to  reckon  up  in  '  »  "* 
all  ihe  principal  churches  the  fucceflioD  of  bifl)ops  U> 
tlieir  fiift  inltitution.  His  teftimony  to  the  four  gofpeIs 
and  A6b  of  the  Apoftles  is  exprefs  and  pofitive.  "  We 
have  not  receiyed,"  fays  Irenaeus,  "  the  knowledge  of 
the  way  of  our  faIvation  by  any  others  than  thofc  by 
whom  the  gofpel  has  been  brought  to  ns.  Which  gof- 
pel  they  firft  preached,  and  aUerwards  by  the  will  of 
God,  committed  to  wiiting,  that  it  might  be  for  time 
to  come  the  foundation  and  pillar  of  our  faith.  For 
iifter  that  our  Lord  rofe  from  the  dead,  and  they  (the 
apoRles)  were  endowed  from  above  with  the  power  of 
the  Holy  Gboft  coming  down  upon  thcm,  they  tecmed 
a  perfe^  knowledge  of  all  things.  They  then  went 
forth  to  all  the  ends  of  the  earth,  declaring  to  men  the 
bleSing  of  heavenly  peace,  having  all  of  them,  and 
every  one  alike,  the  gofpel  of  G<S.  Malthew  then, 
among  the  Jevrs,  wrote  a  gofpel  in  thdr  own  language, 
while  Peter  and  Paul  were  preaching  the  goipel  at 
Rome,  and  founding  a  church  there.  And  atter  their 
esit,  Mark  Blfo,  the  difciple  and  interpreter  of  Peter, 
delivered  to  us  in  writing  the  things  that  had  been 
preached  by  Peter.  And  Luke,  the  companion  of 
Paul,  put  down  in  a  book  the  gofpeI  preached  by  him 
(Paul).  Afterwards  John,  ihe  difciple  of  the  Lord, 
who  aIfo  leaned  upon  his  breaA,  likewife  publiAwd  a 
gofpel  whUe  he  dwelt  at  £phefus  in  Afia."  Iienaeus 
then  reIates'faow  Matthew  begin*  his  gorpel,  how  Mark 
begins  and  ends  his,  and  gives  the  fuppofed  reafons  for 
doing  {».  He  enumerates  at  length  all  the  paffages  of 
Chrift'$  hiftory  in  Luke,  which  are  not  found  in  any  of 
the  other  evangelifts.  He  ftates  the  particular  defign 
with  which  St  John  compofed  his  gofpel,  and  account» 
for  the  do£lrinal  declarations  which  precede  the  narra- 
tive.  If  any  modem  divine  Aiould  write  a  book  upoa 
the  genuinenels  of  the  gofpels,  he  could  not  affert  it  more 
exprefsly,  or  ftate  their  original  more  diftin£Uy,  than 
Irenseus  hath  done  within  little  roore  than  too  years 
after  they  wcre  publiSied. 

Rerpeding  the  book  of  the  Ads  of  the  ApoAles,  and 
its  author,  tne  teftimony  of  Irenaeus  is  no  lefs  explicit. 
.Referring  to  the  acceunt  of  St  Paul's  converfion  and 
vocation,  in  the  ninth  chapter  of  that  book,  "  Nor 
can  they  (^ays  he,  meaning  the  parties  with  whom  he 
argues)  ftiow  that  he  i$  not  to  be  credited,  who  has  re- 
lated  to  us  the  tmth  with  -the  greateft  emdnels."  In 
another  place,  he  has  adually  coIIe£led  the  feveral  texts, 
in  which  the  writer  of  the  hiftory  is  rept2fented  as  ac- 
companying  St  Paul,  which  led  him  to  eshibit  a  fum- 
mary  of  aImoft  the  whole  of  the  laft  twelve  chapters  of 
the  book. 

According  to  Lardner,  Irenseus  quote8  twelvc  of 
Paul's  epinies,  naming  their  author  ;  aIfo  the  firfi 
epiftle  of  Peter,  the  two  firft  epiAles  of  John,  and  the 
Revelation.  The  epiftles  of  Paul  wbich  he  omits  are 
thofe  addreffed  to  Philemon  and  the  Hebrews.  £u(e- 
bius  fays,  that  he  quotes  the  epiftle  to  the  Hebrews, 
though  he  does  not  alcribe  it  to  Pjiul'.  The  worfc,  how>- 
ever,  is  loft.  -. 

A!..D.  172,  Tatian,  who  is  Q)oken  of  by  CleBiensOf  Tatiaiu. 
AIexandrinus,  Origen,  £ufebiu$,  and  Jerome,  compoied 
a  harmony  of  the  four  gofpeIs,  which  he  called  Dietelpi' 
ron  of  the  fbur.    ThisLtitle,  as  weU  as  tbe  work,  is  re. 

markable. 
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9Hqinue.  tMiitaiHe,  becaaie  it  diom  tbat  then  as  wdl  as  now 

^  »  tbere  were  fiior,  and  only  foor,  gorpels  In  general  ule 
•■lODg  ChriAians. 

A.  D.  170,  the  chuTchei  of  Lyons  and  Yienne  in 
Prance  iĕnt  an  account  of  the  fufferings  of  their  martyrs 
to  the  diurches  of  Afia  and  Phrygia,  which  has  been 
prel«ved  entiie  by  £ufebius.  And  what  carries  in 
fomt  meafure  the  tettimony  of  thefe  churches  to  a 
bigher  age  is,  that  they  had  now  far  their  biihop  Po- 
tbinus,  who  was  90  years  old,  and  whofe  early  life  con- 
ieqaently  muA  have  immediately  followed  the  times  of 
tbe  apodles.  In  this  epidle  are  exa&.  references  to  the 
go(pds  of  Luke  and  John,  and  to  the  A&a  of  the 
ApoAIes.  The  form  of  reference  is  the  fame  as  in  all 
the  preceding  artides.  That  from  St  John  is  in  there 
words :  **  Then  was  fulfilled  tbat  which  was  fpoken  by 
tbe  Lotd,  that  whofoeTer  killeth  you,  will  think  that  he 

•  jaha        ^O*^  ^°^  ferTice  *." 

an.  s.  DiAind  refeTences  are  aUb  made  to  other  books,  viz. 

Ads,  Romans,  Epheiians,  Pbilippians,  i  Timothy,  i  Pe< 
i^        ter,  1  John,  Revelation. 

OfJB8ia  A.D.14*,  JuAin  Martyr  compofed  feveral  books, 
wbidi  are  mentioned  by  his  dilciple  Tatian,  by  Tertul- 
lian,  Methodius,  £ufebiu8,  Jerome,  £pipkanius,  and 
PhaAins.  In  his  wiitings  between  20  and  30  quota- 
tions  irom  the  gofpels  and  A£ts  of  the  Apottles  are  rec- 
koned  up,  whidi  are  clear,  diilind,  and  copious  }  if  each 
ver&  be  counted  feparately,  a  much  greater  number }  if 
cach  espicAion,  iHll  more.  Jones,  in  Iiis  book  on  the 
Canoa  of  the  New  Teftament,  ventures  to  aiiirm  that 
he  cites  tbe  bodu  of  wliich  it  con(ifts,  particularly  the 
foar  goTpels,  abeve  200  times. 

We  meet  with  quotations  of  three  of  the  gofpels 
within  the  compafs  of  half  a  pags  ;  "  and  in  other 
words,  he  lays,  Depart  from  me  into  outer  darknefs, 
wbicb  the  Father  hath  prepared  for  Satan  and  his  An- 
eels,"  (which  is  from  Matthew  xxv.  41.).  "  And  again 
ne  iaid  in  other  words,  I  give  unto  you  power  to  tread 
upon  fcrpenta  and  fcorpion£,  and  venomous  beaits,  and 
upon  all  the  power  of  the  enemy."  (Thu  from  Luke 
X.  19. )•  "  And,  before  he  was  crucified,  he  faid,  The 
Sm  of  man  mud  TuSEer  many  things,  and  be  rejeded  of 
lite  Scribes  and  Phaii&es,  and  be  crucified,  and  rile 
again  the  third  day.**   (This  from  Mark  v!ii.  3 1.). 

AU  the  re£:rences  in  Judin  are  made  without  men- 
tioning  the  author  ;  which  proves  that  there  books  were 
perfcdly  well  known,  and  that  theie  were  no  otberac- 
coonts  of  Cbrift  then  estant,  or,  at  leail,  no  others  fo 
zeceived  and  credited  as  to  make  it  necelTary  to  add  any 
marks  of  diAinAion.  But  although  Juftin  mentions 
not  tiie  authors  names,  he  calls  ihe  books  Memoirs  com- 
p^edlm  the  JlpoJiUs  ;  Memoirs  compofedby  the  ApoJHes 
and  their  Companioru ;  which  dercriptions,  the  latter 
«(pedally,  esaSIy  fttit  the  titles  which  the  Gofpels  and 
Ads  of  tbe  ApoAIes  now  bear. 

He  inibnns  us,  in  his  firft  apology,  that  the  Memoirs 
ofth»  jlpofiles\  or  tbe  writings  of  the  prophets,  are  read 
according  as  the  time  allows  ;  and,  when  the  reader  has 
cnded,  the  prefident  makes  a  difcourfe,  exhorting  to  the 
iinitation  of  fuch  excellent  things, 

A  &w  ihort  obietTations  will  ihow  the  value  of  this 
teAimany.  i.  The  Memoirs  of  the  Apoftles,  Juftin  in 
another  place  cxpreisly  tells  us  are  what  are  called  goj- 
ffls.    AJid  that  they  weie  the  gofpels  wkich  we  now 
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ule  is  made  certain  by  Juflin's  numeroua  «laotKtiaoi  of  Scripture.-. 
them,  and  his  filence  about  any  others.     2.  He  de- '       • '    '* 
fcribes  the  general  u&ge  of  tbe  ChriAian  church.     3. 
He  does  not  fpeak  of  it  as  recent  or  newly  inftituted, 
but  in  the  terms  in  which  men  fpeak  of  eftabliibed- 
cufton)s. 

Juftin  aIfo  makes  fuch  alluSons  tothe  fdIowing  books- 
as  Aiews  that  he  had  read  them  :  Romans,  I  Corinthians, 
Galatians,  £phefians,  Philippians,  Coloilians,  2  ThcAa- 
lonians,  Hebrews,  2  Peter ;  and  he  afcribes  the  Revela> 
tion  to  John  the  Apoftle  of  Chrift.  ,0, 

A.  D.  116,  Papiaa,  a  hearer  of  John,  and  companionOT  Papia^ 
of  Polycarp,  as  IreneBuaattefts,  and  of  the  apoftolical  age 
as  all  agree,  in  a  paffage  quoted  by  £ufebius,  from  a 
work  now  loft,  expre&ly  afcribes  the  two  firft  gofpds 
to  Matthew  and  Mark  ;  and  in  a  manner  which  proves 
that  theie  gofpds  muft  have  publicly  bome  the  names  of 
tbefe  authors  at  that  time,  and  probably  long  befoie ;  for 
Papias  does  not  fay,  that  one  gd°pel  was  written  by  Mat- 
thew,  and  another  by  Mark ;  but,  affuming  this  as  per- 
feAIy  well  known,  he  tells  us  from  what  materials  Mark 
colleded  his  account,  viz.  from  Peter's  preaching,  and' 
in  what  language  Matthew  wrote,  viz.  in  Hebiew. 
Whether  Papias  was  well  in£ormed  in  this  Aatement  or 
not,  to  the  pdnt  for  which  this  teAimony  is  produced,. 
pamely,  that  thefe  books  bore  thefe  names  at  this  time» 
bis  authority  is  complete. 

Papias  himfclf  declares  that  be  recdved  his  accounts 
of  ChriAianity  from  thofe  who  were  acquainted  with  the 
apoftles,  and  that  thofe  accounts  which  he  thus  received 
irom  the  older  Chriftians,  and  had  committed  to  memory, 
he  inferted  in  his  books.  He  farther  adds,  that  he  was 
very  folicitous  to  obtain  every  poAible  information,  efpe- 
cially  to  learn  what  the  apoAles  faid  and  preached,  va- 
luing  fuch  information  more  (han  what  was  written  in 
books  •.  *  Prmfia^ 

A.  D.  108,  Polycarp  was  the  biAiop  of  Smyma,  ^""J^t^ 
difciple  of  John  the  ApoRJe.     This  teftimony  concem-^"  jj^ 
ing  Polycarp  is  given  by  Irenseus,  who  in  hisyouth  had£fi  Ub.  iiu- 
feen  him.     "  I  can  tell  tbe  place,"  faith  Irenaeus,  "  inc  39. 
which  the  blefled  Polycarp  fat  and  taught,  and  his  go-  ^  '^*' 
ing  out  and  coming  in,  and  the  manner  of  his  li£e,  and~if°^'*' 
the  form  of  his  perfon,  and  the  difcourics  he  made  to 
the  people,  and  how  he  related  his  converfation  with 
John  and  others  who  had  (een  the  Lord,  and  how  he 
related  their  fayings,  and  what  he  had  hearo  concem- 
ing  the  Lord,  both  conceming  his  miracles  and  his  doc- 
trlne,  as  he  had  received  them  from  the  eye-witneiTes  of 
the  word  of  life  ;  all  which  Polycarp  related  agreeable 
to  ihe  rcriptures." 

Of  Polycarp,  whoie  proximity  to  the  age  and  country 
and  perfons  of  the  apoAles  is  ihus  attcAed,  we  have  one 
undoubled  epiftle  remaining ;  which, .  though  a  (hort 
performance,  contains  nearly  40  clear  allufions  to  the 
books  of  the  New  Teftament.  This  is  ftrong  evidencc 
of  the  refpeft  which  was  paid .  to  them  by  Chriftians  of 
that  age.  Amongft  thefe,  although  the  writings  of  St 
Paul  are  more  frequently  ufed  by  Polycarp  than  other 
parts  of  fcripture,  there  are  copious  alliifions  to  the  eoi- 
pel  of  St  Matthew,  fome  to  paffages  found  in  the  golpds^ 
both  of  Mattbew  and  Luke,  and  fome  which  more  near- 
ly  reiemble  the  words  in  Luke. 

He  thus  fixes  the  authority  of  the  Lord's  Prayer,  and 
the  ufe  of  it  among  Chriftian$..    If,  tberefore,  we  pray. 

the 
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Siriptore.  Uie  Lord  to  Jhrgwe  «/,  <uk  ought  atfo  lo  forgivf. 

agatn,  Wlth  fupplicBlion  be/eecking  ihe  all-feeing  God 
nol  10  lead  ut  inlo  temptatien. 

■  In  another  place,  he  quotes  the  word»  of  our  Lorii : 
**  But  remembering  what  the  Lord  £ud,  teaching, 
Judge  not,  that  ye  be  not  judged.  Forgive,  jmd  ye 
£hall  be  forgiven ;  be  jt  inerciful,  that  ye  may  obtain 
mercy  ;  witn  what  meaiure  ye  mete,  it  (hall  be  meafured 
to  you  again  *.  Suppofing  Polycarp  to  havc  had  thefe 
words  from  the  1)00119  in  whicb  we  now  find  them,  it 
is  manifeft  that  thefe  books  were  confidered  by  him, 
and  by  hls  readers,  as  he  thought,  as  authentic  accounts 
of  Chri&*s  difcourfes ;  and  that  this  p<Hnt  was  inconteH- 
able. 

He  quotes  alfo  the  following  books,  the  firft  of  which 
he  alcribes  to  St  Paul :  i  Connthians,  £phefians,  f  hi- 
lippians,  i  and  a  TheSalonians ;  .and  tnakes  evident  re- 
&rences  to  others,  particalarly  to  Ads,  Romans,  2  Co- 
rinthians,  Galatians,  i  Timolhy,  2  Timotliy,  i  Peter, 
I  John. 

Ignatius,  as  it  is  teflified  by  ancient  Chridian  wrlters, 
became  b!(hop  of  Antioch  about  37  years  after  Chri(i's 
afcenfion  ;  and  therefore,  from  his  time,  and  place,  and 
Aation,  it  is  probable  that  he  had  known  and  conveTfed 
with  many  of  the  apodles.  Epillles  of  Ignatius  are  re- 
fcrred  to  by  Polycarp  his  contemporary.  Pairages, 
found  in  the  epidles  now  extant  under  his  name,  are 
quoted  by  Irenaeus,  A.  D.  178,  by  Origen,  A.  D. 
230 ;  and  the  occafion  of  writing  them  is  AiUy  ex- 
plained  by  Eurebius  and  Jerome.  What  are  called  the 
fmaller  epiftles  of  Ignatius  are  generally  reckoned  the 
fame  which  werc  .resMi  by  Irensus,  Origen,  and  Euie- 
bius. 

Th^y  are  admitted  as  genuine  by  Voflius,  and  have 
•been  proved  to  be  fo  by  Bifhop  Pearibn  with  a  force  of 
argument  which  feems  to  admit  of  no  reply.  In  theie 
epiftles  are  undoubted  alluSons  to  Matt.  iii.  15.  xi'.  16. 
to  John  iii.  8. ;  and  their  yenerable  author,  who  often 
fpeaks  of  St  Paul  in  terms  of  the  higheA  refpcft,  once 
quotes  his  epiRle  to  the  £phefians  by  name. 

Near  the  conclufion  01  the  epiftle  to  the  Rontans, 
St  Paul,  amongft  others,  fends  the  following  falutation  : 
— -"  Salute  Atyncritus,  Phlegon,  Hermat,  Patrobus, 
Hermcs,  and  •Uic  brethren  which  are  with  them."  Of 
Tlermas,  who  appean  in  tkis  catalogue  of  Roman  Chri- 
Hiahs  as  contemporary  with  St  Paul,  there  is  a  book 
ttiil  remaining,  the  authenticity  of  which  cannot  be 
dirputed.  It  is  called  the  Siepier/i,  or  Pa^er  o/Her- 
mas.  Its  antiquity  is  inconteftable,  from  the  quotBtions 
of  it  in  Irenaus,  A.  D.  178,  Clement  of  Alexandria, 
A.  D.  194,  Tertullian,  A.  D.  200,  Origen,  A.  D. 
■230.  The  notes  of  time  extant  in  the  eplftlc  itrelf  agree 
wth  Rs  title,  and  with  the  teftimonie|^conceming  it, 
which  intimate  that  it  was  written  dnniig  the  lifeiime 
of  Clement.  In  this  piece  are  tacit  a11ofions  to  St 
Matthew's,  St  Luke's,  and  St  John's  gofpels ;  tliat  is 
to  fay,  there  are  applicariotM  of  thoughts  and  espref- 


104 
OfHer. 


t    14    ]  s    c    » 

And     fioiM  foand  in  thele  gorpels,  without  citing  tlie  pUce  or  Scriptufie.s 
writer  from  which  they  were  taken.     In  this  form  ap-     "    'w       ^' 
pear  in  Hermas  the  confe(ling  and  denying  of  Chrift  f  ;  ^  tTatt.  t. 
the  parable  of  thc  ieed  fown  ;  %   the  corapatifon  of  31.  33,  or 
Chrift's  difciples  to  little  children ;  the  faying,  •'  he  ^"^e  sii. 
that  putteth  away  his  wife,  tnd  marrieth  another,  com-  J?l 
mitteth  adultery  }  ;"  the  fingular  expreflion,  "  having  xii;.  3^  ^ 
received  all  power  from°his  Pather,"  is  probably  an  allu- Luke ' 
fion  to  Matt.  xxviii.  18.   and  Chrifi  being  the  "  gate,"'»'-  5- 
or  only  way  of  coming  "  to  God,"  is  a  plain  allurion  to  f  ^**'  *»»• 
John  xiv.  6.  x.  7.  9.     There  is  alfo  a  probable  alluSon ' 
tD  A61s  V.  32. 

The  Shepherd  of  Hermas  has  been  confidered  as  a 
Anciiul  performancc.  This,  however,  is  of  no  import- 
ance  in  the  prefent  cafe.  We  oniy  adduce  it  as  evi- 
dence  that  the  books  to  which  tt  frequently  allades  ex. 
ifted  in  the  fitft  centuiy  ;  and  for  this  purpo^e  it  i*  latis. 
&£loty,  as  its  authenticity  has  never  been  queftioned. 
However  abfurd  oplnions  a  man  may  entertain  while  he 
letains  his  underSanding,  his  teftimony  to  a  matter  of 
faft  will  ftill  be  received  in  any  court  of  juftice. 

A.  D.  96,  we  aie  in  pofli:flion  of  an  epiftle  written  of  cte- 
by  Clement  biftiop  of  Rome,  whom  ancient  wiiters,  with-  mens  &•> 
out  any  fcruple,  a&ĕrt  to  have  been  the  Clement  wbtKD.maaus. 
St  Paul  mentions  PhiHppians  iv.  3.  "  with  Clement  al- 
ib,  aitd  other  my  tiellow  labourers,  whofc  namcs  are  iti 
tbe  book  of  life."  This  efHAle  is  fpoken  of  by  the  an- 
cients  as  an  einftle  acknowledged  by  all ;  and,  «s  Ite- 
nskus  well  reprefents  its  valne,  "  written  by  Clement,  who 
liad  feen  the  bleiTed  apoftles  and  converfed  with  them, 
who  had  the  preaching  of  the  apoAks  Aill  founding  in 
his  ears,  and  their  traditions  beiore  his  eyes."  It  is  ad. 
dreAed  to  the  church  of  Corinth  ;  and  what  alone  may 
&em  a  decifive  proof  of  its  authenticity,  DIonyfius  bi- 
fl>op  of  Corinth,  about  the  year  170,  i.  e.  about  80  at 
90  years  after  the  epiftle  was  written,  bears  witne(s, 
"  that  it  had  been  itfually  lead  in  that  church  irom  an- 
cient  times."  This  epiftle  affords,  amongtt  others,  the 
fi>llowing  valuable  paiTages :  "  £fpcciaUy  remembering 
the  words  of  the  Lord  Jefus,  wluch  he  fpake,  teaching 
gentletiefs  and  long  fuffering  ;  fbr  thus  he  fnd  (t),  Be 
ye  merciful,  that  ye  may  obtain  mercy ;  fergive,  that  it 
nay  be  for^ven  unto  you ;  as  you  do,  Ib  ftiall  it  be  done 
unto  you ;  as  you  give,  fo  Aiall  it  be  givet>  unto  you  $ 
as  ye  judge,  fo  (hall  yr  be  judged  ;  as  ye  ihew  kindnefs, 
{o  Aiall  kindnefs  be  Aiewn  unto  you ;  with  what  tneafure 
ye  mete,  with  the  fame  it  Aiall  be  meafured  to  you.  fiy 
this  command,  and  by  the(e  lules,  let  us  eftablifli  outw 
felves,  that  we  may  always  walk  obcdicntly  to  hit  holy 
words.'* 

Again, "  Remember  the  words  of  the  Lord  Jefas,  £ar 
he  faid,  Wo  to  that  man  by  whom  oitences  comc  }  it 
were  better  for  him  that  he  had  not  been  bom,  than 
that  be  Atould  offend  one  of  my  tltSt ;  it  were  bettcr 
for  him  that  a  milUlone  ftiould  be  tied  about  his  neck, 
aitd  that  he  Aiould  be  drowned  in  the  fe8,  tban  that  he 
Aiould  o£&nd  one  of  my  little  ones  (u)." 

He 


(t)  "  BleAed  are  the  merciiul,  for  they  (hall  obtain  mercy,"  Matt.  v.  7.  "  rorgive,  and  ye  Aiall  be  fbrgiven  } 
.give,  and  it  fl»all  be  given  unto  you,"  Lnke  vi.  37,  38.  "  Jndge  nat,  that  ye  be  not  judged  ;  for  with  what  judge- 
ment  ye  judge,  ye  Aiall  be  judged,  and  with  what  meafure  ye  mete,  it  ftiall  be  meafuTed  t6  you  agatn,"  Matt.  vii.  2. 

(I})  Matt.  xviii.  €,  "  But  whoro  AiitH  offend  one  of  thefe  little  ones  which  believe  in  me,  it  were  bettei  im  him 
that  a  iniMone  weie  banged  about  his  neck,  and  that  he  were  caft  into  tbc  iea."    The  latter  part  of  the  paffage 
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Jbiptwe.  He  a6:ribes  tlie  firft  epiftle  to  tlie  CoHnthians  to  Paul, 
*  *  '  '  and  makes  fucU  «lluGons  to  the.following  books  as  are 
foflkieiit  to  (hew  that  he  had  ieen  and  read  them  :  A£ts, 
Roman$,  i  Corintbians,  Galatians,  £phe(ians,  Pbilip- 
pians,  CololSans,  i  TheAalonians,  i  Tirootby,  2  Timu- 
thy,  Titus,  I  Peter,  t  Pcter. 

It  roay  be  faid,  as  Oement  lias  not  mentioned  the 
books  by  name  from  which  wc  ailert  thefe  alluAons  or 
Rfejeaces  are  made,  it  is  uncertan  whether  he  refer8  to 
•ny  books,  or  whetber  he  received  thefe  expreflions  from 
the  dircour(es  and  converfation  of  the  apoAIes.  Mr 
I^ilej  has  given  a  veiy  fatisfa6lory  anfwer  to  this  objec- 
tion  :  ift,  Xbat  Clement,  in  the  very  fame  manner^  name- 
ly,  withottt  eny  nnrk  of  te^erence,  u(es  a  pBiTage  now 
£)und  in  the  epiftle  to  the  Romans  *  ;  which  paifage, 
fram  the  pecubarity  of  the  words  that  compofe  it,  and 
ficam  tbeir  order,  .it  is  manife{l  tbat  he  muft  have  taken 
frain  tbe  e^ftle.  The  fame  remaTk  may  be  applied  to 
Ibnie  tcTj  iingular  fentir»ents  in  the  epiidle  to  the  He> 
brewt.  Secondly,  That  there  are  many.fent«nces  of 
St  Paal's  firft  ejnllle  to  the  Codnthians,  to  be  found  in 
Clemeni^s  epiftle,  mthout  any  iign  of  quotat!on,  \vhich 
jet  certainly  are  quotatlons ;  becaufe  it  appears  tbat 
Clement  had  St  PauPs  epiHle  hefore  him ;  for  In  one 
place  he  mentiona  it  in  terms  too  exprers  to  leave  us  in 
«nv  doubt.  "  Take  Into  your  hands  the  epiAle  of  the 
blefled  apofile  Paul."  Thlrdly,  That  this  method  of 
■rdoptins  woids  of  fcripture,  without  reference  or  ae- 
knowleagement,  was  a  mctbod  in  general  ufe  amongft 
tbe  moR  ancient  Cbriilian  wiiters.  The&  analogies 
Bot  only  repel  the  objedian,  bttt  ca(l  the  preiumption 
•n  the  other  iide ;  and  afford  a  coniiderable  degree  of 
poGt3v«  proof,  that  the  wm-ds  in  queiUon  hare  been 
borrowed  from  the  places  of  icripture  in  which  we  now 
find  i}iem.  Sut  take  it,  if  yott  will,  tbe  crther  way,  th  it 
Clcaaent  had  heard  thefi:  words  &om  the  apoftles  or  iirft 
teacbers  of  Chriitianily  }  with  rerped  to  tke  preciie 
pomt  of  our  argument,  viz.  that  the  fcriptares  contain 
«riiat  the  apoAlĕs  taught,  thb  fuppofit!on  may  lerve  al- 
taoR.  as  weU. 

We  have  now  traced  the  eTidence  to  the  times  of  the 
■podles  ;  but  ive  have  not  been  anxious  to  draw  it  oot 
to  a  great  length,  by  introdaeing  every  thing.  On  the 
eontrarv,  we  faave  been  careiid  to  render  it  as  conciie 
as  poilible,  that  rts  &rce  might  be  diTcemed  at  a  glance. 
The  crndence  which  bas  been  ftated  is  of  two  kinds. 
Tin  the  time  ef  Juilin  Martyr  «nd  Irenaeus  it  C0Hiiftt 
chieAy  of  aHuiions,  rekrences,  and  expreflions,  borrow- 
cd  {rom  the  book«  of  the  New  Teilamcnt,  without  men- 
tioning  tbem  by  name.  Aftcr  the  time  of  Itenseos  it 
becTme  nrual  to  cite  the  Tacred  books,  and  metttion  the 
authors  from  whom  the  cltations  were  taken. 

The  firft  fpecies  of  evidence  will  perhaps  appear  to 

Ibmĕ  esceptionable ;  but  it  muft  be  remembered  that 

ktcNe»**  waa  niitat  among  the  ancient  Chriftians  as  well  as 
Tdnmi  lews  to  adopt  tbe  eTnreiTtons  of  Scripture  without  nam. 
tf(tKirfk  ii^  the  authors.  Why  they  did  fo  it  is  not  tteceilary 
**?*■■  lo  in^nire.  Tbe  only  point  of  importanCe  to  be  deter- 
!|^||^^  maoiti  ia,  whetber  tiidk  xe&renoe>  are  a  fiifficic»t  pioof 
kanu 
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of  the  exift«nce  of  tHfe  books  to  ivhich'  they  ullude  ?  Scripture. 
This,  we  prePume,  will  not  bc  denled  ;  efpecially  in  ihe  v  '  •' 
prefent  age,  when  il  is  fo  common  to  charg  an  author 
with  plagiarifm  if  he  happen  to  faU  upon  the  iame  train 
of  ideas,  or  exprefs  hirorelf  in  a  rimilar  manuer  wilh  au> 
thors  who  have  written  before  him.  We  may  farlher 
a3irm,  that  thefe  tacit  references  aiFord  a  completc  proof 
tbat  thofe  ancient  writers  had  no  intention  of  impoSng 
a  forgery  upon  the  wotld.  They  prove  the  exiftencc 
of  the  Chriftian  religion  and  of  the  apoAoljcal  writing^ 
without  iliowing  any  fufpicious  earneftnefs  that  men 
ihould  believe  them.  Had  thele  books  been  forged, 
thole  who  wiihed  to  pafs  them  upon  the  world  would 
have  becn  at  more  pains  than  the  firft  ChriiUans  were 
to  prove  their  authenticlty.  They  adled  the  part  of 
honeft  mcn  ;  they  helieved  them  themrelves,  and  ther 
■  never  iiriagined  that  others  would  iufpe(9:  their  truth. 

It  is  a  coniideratioij  of  great  importance,  4n  review-  ' 

ing  the  evidence  wbich  has  been  now  ftated,  tkat  the 
witneiTes  lived  in  diSerent  countrles  ;  Clemens  Aouriih- 
ed  at  Rome,  Polycarp  at  Smyma,  JuAin.  Martjrr  in  Sy- 
ria,  Ireiiseus  in  France,  Tertuliian  at  Carthage,  Origei,! 
at  Alexandria,  and  £u(ebtus  at  Casrarea.  This  proves 
that  the  books  of  the  New  Tettament  were  equally  well 
kn?wn  in  dillant  countries  by  men  who  bad  no  inteC' 
courie  with  one  anoiher.  (,» 

The  fame  thing  is  proTcd  by  teiUmonies  if  poHible  Tettimo- 
Iefs  esceptionable.  The  aucient  heretlcs,  whoie  opi-""?"^^ 
nions  were  fometimes  groOer  and  more  impious  than"**"* 
thore  tthich  any  modem  ^cAary  has  yentured  to  broach, 
and  whofe  zeaj  in  the  propagation  of  tbem  equalled  tbat 
of  the  moft  dannng  entbufiail  of  the  Iaft  century,  nevec 
called  in  queftian  the  authentidty  of  the  books  of  thc 
New  Teftament.  When  they  mct  with  any  pailage  in 
the  gofpels  or  epiftles  wbich  they  could  not  recondle 
to  their  owo  heretical  notions,  they  either  erafcd  il,  or 
dc^ied  that  the  autlior  was  in^pired  ;  but  they  nowhere 
contcnd  that  the  book  in  whKh  it  ftood  was  not  writ- 
ten  by  the  apoftle  or  evangelift  whore  rume  it  bore, 
£ufebius  relates,  that  the  Ebiorutes  rejeded  all  the 
c^ftles  of  Paul,  and  called  him  an  apoAate,  becaufe  hc 
departed  firom  the  Levitical  law  ;  and  they  adoptcd  as 
their  rule  of  faith  ihe  go^  •/  St  Matlhew,  though  in- 
deed  they  greatly  corrupted  it.  This  proves  therefora 
that  the  gofpel  according  to  Matthew  wa»  then  publiHi. 
ed,  and  tnat  S:  Paul's  epiftles  were  then  known. 

Qf  the  heretics  who  erafed  or  altered  pairages  to 
make  the  Scriptures  agree  with  their  doflrines,  we  may 
produce  Marcion  as  an  inftanee,  who  lived  in  the  bcr 
ginning  of  the  fecond  cenlury.  Hc  livcd  in  an  age 
when  he  could  have  eaCly  difcovered  if  tbe  wrilings  of 
t')e  New  Tertament  had  been  forged  ;  and  as  hc  wa» 
much  incenred  againft  tbe  ortbodox  party,  if  fuch  a  f«r- 
gery  had  been  committed,  un^ueilion^bly  hc  would  not 
have  f»iled  to  make  the  difcovery,  as  it  would  have  af- 
forded  the  moft  ample  means  of  revenge  and  triumph^ 
ard  enabled  him  to  eftabliflt  his  own  opinions  wilh  Iefs 
4ifiiculty.  But  his  whole  condud  ihon-s  clearly,  that 
he  believed  thc  wiitings  of  the  New  TeSament  to  be 

authentic. 


ip  Cleaent  «grees  mo»  ciadly  with  Lnke  xvii.  a.    «  If  were  bctter  for  him  that  a  ouU0Qne  were  ltange4  about 
Us  neck,  aad  be  £■&  iato  thcr  Ssi^  t]iw  that  l^  ibould  ofiend  one  9f  thcie  litt^  ones." 
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He  fiid,  thtit  the  goTpel  according  to  St 
Matthew,  the  epittle  to  the  Hebrews,  with  thtrte  of  St 
Peter  and~8t  7ainet,  as  well  as  the  Old  Teftam«fnt  in  gt- 
ticral,'  were  wiitings  not*for  CtttiAianj  but  for  Jews. 
He  putfliflied  a  new  ĕdition  of  the  gofpel  accor9&g  to 
Luke,  an')  the  firft  ten  e[aftles  of  Paut ;  in  which  it  has 
been  aiErmed  by  Epiphanius,  that  he  altered  every  paf. 
lage  that  Conttadi3ed  his  own  opinions :  but  as  many 
'of  thefe  alterations  ate  wbat  modem  critics  call  varwut 
reaJih^s,  though  we  rec<^e  £he  teftiihony  of  Epiphani. 
us,  we  muft  not  rely  upon  his  opint6n  (x).  Hence  it 
is  kvident  that  the  books  of  the  New  TeAament  aboTC. 
.mentioned  did^theii  exift,  and  were  acknowledged  to  be 
the  works  of  the  authors  whofe  natnes  they  be^r. 

Dr  Lardner,  in  his  General  Re^few,  fums  «p  this 

liead  of  evidence  in  the  following  words :  "  Nbetus, 

Paul  of  Samofata,  Sabellius,  Marcellus,  Photinus,  the 

Noyatian*,  DonatiRs,  Manicheans  (y),  Prifciilianifts, 

beSde  Artemon,  the  Audians,  the  Arians,  and  divers 

others,  all  Teceived  moll  or  all  the  fame  books  of  the 

New  TeRament  whlch'  flie  Catholics  received ;   and 

agieed  in  a  like  refped  for  them  as  writ  by  apo01es  or 

lol        their  dilciples  and  companions.**  " 

TcSiaio.         Cflfus  and  Porphyry,  both  enemles  of  the  Ciiriftiait 

TOoof  Hea-religjon^  are  powerful  whnetTes  for'*the  antiquity  of  the 

"*         New  Tettamcnt.     CelAis,  who  lived  towards  the  d»d  df 

lhc*fecond'cetiturJr,  not  only  mentions  by  name,  but 

••    quptes  pajTages'  from  the  books  o^  tht  New  Tertament .' 

and'that'the  books  to  which  he  refcrs  v^ere  no  other 

than  our  prĕrent  gofpels,  is  evident  &om  the  alluuons  to 

various  paAages  ftill  found  in  them.    Cdliis  takes  noticc 

of  the  genealogies,  which  fijtes  two  'of  thefe  gofpeh ;  of 

theprecepts,  'Refift  not  hJm  that  injure»  you,  aiid,  IFa 

man  ffa:ike  th$e  bn  the  one  chcek,  ofFer  to  him  the  other 

alfoj  of  thewoes  denouticed  by  Chrift  ■,  of  Ws  ptedib- 

tions ;  oiMi  faying,  that  it  is  itnpodible  to  ferve  two 

mafters ;  of  the  purple  robe,  the  crown  of  thoms,  and 

the  reed  wluch  was  put  into  the  hand  of  Jefus  ;  af  the 

blood  that  Aowed  £rom  his  body  npon  the  crofs,  a  cir. 

cumftance  which  is  recorded  only  by  John  ;  and  (what 

is  iafiar  omhium  for  the  purp6fe  for  which  we  produce  it) 

of  the  diiFerence  5n  the  acconnts  given  of  the  refurreftion 

hj  the  evangelills,  fome  mentioning  two  angels  at  the 

repulchre,  otners  only  one.  * 

It  is  extremely  tnaterial  to  retnark,  that  Celltis  not 
only  perpetually  referred  to  the  actotints  8f  Chritt  con- 
tained  in  tlie  f6ur.^fpels,  bu(  that  he  Tefrtfed  to  no 
other  accbunls ;  thSthe  foiMd!ld  none'of  Ms  ob|eftiom 
to  Chriftianity  on  any  tUng  delivered  in  fpuriobSr  gof. 
pels. 

■  The  leftimony  of  Porjjhy^  is  rtill  mo(t  im{)t>itant 
than  that  of  Celms.  He  wai  TmJW  in  the  year  ai^,  "0/ 
Tyrian  origin.  Unfortunatety  fcr  the  isrefenr  lage", 
ffy5  Michaelis,  tjie  mittaken  zeal  o^\he  tJhiSBaS  etnt- 
wrors  has  bani(h^ed  his  wriungi  fl-(5m.  th^  world ;  and 
evĕry  realTriend  of  our^^eli^on  woila  glad^  give  the 
'  ^'orks  of  one  of  the  jioUs  fatheh  to  ^ue  tliafr  of  Por- 
'.  phsry  from  the  flames.  "^ut  Mi*  'Marlh^^the  learned 
and  ludicious  tranAator  of  Michaelis,  relates,  that,  ar- 
cording  to  the  accounjts  of  liaac  Voflius,  a  manufcript 
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of  the  works  of  Porphyry  is  prefef^  in  the  Midlcean  Sertpturi 
KbraryH  Fl»rence,  but  kept  fo  fccret  that  no  one  is'  >  '■« 
{lermitttd  to  fee  it.  It  is  univerfiilly  allowed,  that  Por. 
phyry  is  the  moft  fenfible,  as  t\'ell  as  the  moft  fevei«, 
adveiTary  of  the  Chriftian  religion  that  antlquity  can 
plt>doce.  Ift  was  verfed  not  only  in  hiftory,  but  aUb 
in  phiIofophy^nd  polidcs;*  His  acquaintance  wath  the 
ChriHians  wifs  not  confined  tb  a  fingle'  country ;  for  be 
had  converfed  with  tliem  in  Tyre,  in  Sidly,  and  ia 
Rome.  Enabled  by  'hia  birth  to  fludy  the  Syriac  as 
well  as  the  Greek  aotllors,  he  wai  of  all  the  adverfaries 
to  the  ChriiHan  religion  the  beft  quBlified  to  inquire  in. 
to  thc^uthentitity  o#  the  facred  writings.  He  po^TeSed 
therefore  every  advantage  which  natural  abiUties  or  a 
fcienttfic  edutation  could  afford  to  difcover  whether  the 
New  Teftament  was  a  geniMne  work  of  the  «poAtbs  atrtl 
evangeHils,  or  whether  it  was  impoied^^pon  thfc'wdrld 
after  the  deceafi^  of  its  pretended  ailthdrs.  Btlfho  trace 
of  this  fufpkioit'is  anywhere  to  be  fouitd  iti  his  l^ritirtgj. 
In  the  frirgttents  -whieh  iKU  reittain,  mentton  irmade  oF 
the  gofpels  rf  St  Matthew,  <&;  Mark,  and  StJohn,  the 
Afts  of  the  ApoAIts,  and  the  epiiUe  to  the  GaUtians'; 
and  it  clearly  «ppears  frbm  thi^Tety  obje£lioiks  of  Por- 
phyry,  that  the  books  lo  which  he  alludes  were  the  fatiAs 
which  "w*  *pofrefs  at  preAnt.  Thtis  he  objedls  to  tHs 
*spetition  oif  a  generation  in  St  MattKiw^s  genealo^ 
to  Matthew's  call ;  to  the  ^uotation"  of  a  "test  ffc8i 
Haiah^  which  is'found  in  a  pfalm  afcribed  to  A&ph  ;  'to 
the  calling  of  the  lake'of  Itberias  a  fea  ;  to  thet!xpref^ 
fion  in  St  Matthew,  "  the  abomination  of  defohftion  j** 
to  the  variation  in  Matthew  and  Mark  opon  the  text 
**  ihe  voice  of  o*ie  crying  in  the  wiWemets,"  Matthew 
dting  it  fTom  Ifaias,  Mark  from  the  prophets ;  to  Jahn*s 
application  of  the  term  Word;  to  Chrift's  change  of  in- 
tention  about  gtnng  up  to  die  feaft  of  tabemacles  (John 
Yii.  8.)  ;  to  the  judgement  dcnounced  by  St  Peter  upon 
Ananias  and  Sapphira,  wiiich  he  calls  an  imprecation  of 
death. 

The  tttAtmces  here  alleged  ferve  in  fome  meafure  to 
fhow  the  nature  of  Porphyry's  obje£tions,  arid  prove 
that  Por{rtiyry  had  read  the  gofpeis  with  that  fbrt  of 
attention  i^hich  a  'writer  would  Wploy  who  regarded 
them'  as  the  dep&fitaries  of  the  religton  which  ne  at. 
tacked.  Befide  thefe  f^)eciflcations,  there  enfts  in  the 
"writings  of  aftcientChriflians  general  eridence,  that  the 
places  t)f  Scripture,  upon  which  Porphyry  had  made  re- 
niatHcs,  wet^very  numerons.  |,( 

The  iri^tmal  -cridence  to  prove  the  authenticity  6f  Authenti- 
the  N«rw  Teftament  'confifts  <X  two  parts :  The  natute*^''?  "^  ^ 
of  tlHe  ftyle,  and  the  *mncidence  of  the  New  Tettament^,'^^^^*' 
wfth  the^MKo^y  of  me  thnes.  •  pto»td 

The  fiyle  t>f -the-New  Teftament  is  fingu]ar,  andfroiuiii(er. 
d!fFers  vet7  widely-^om  Ac  ftyle  of  clafflcal  authors.  lf^  '^ 
is  iiill  of  HtbraJRns  and  Syriafni«;  a  circmnAiance  wBich  •**"*'' 
pious  ignorance- ha»  confidered  as  a  fiftilt,  and  which,  p,aai  (1^ 
even  fb  late  as  the  prefent  ieentury,   it  has  attempted  ttyle. 
to  renit)ve;   not  kno^itig  that  'ttere  very  deviatiohs 
*from  Greciln  pu?hy  kfSoi^tfae  ihongei^  ^refumplion  in 
its  faveur :  fijrlhe^*prove,  that  tSe  ffnu  Tefiame7a  vmu 
mrittcn  hy  men  ofHebrew  origiii,  andit  ttierefore  apr»- 

duOioti 


»1 )  iri    iiiiW   *»  ■ 


^"Vxi"  Pt  llpeSer^^as  writt^n  i  RSyri^ĕitJiSlSKnSoiP R>  prove  Hi^  Mardon  (Bd  not  cdrrupt  iH&IKcrpi  twritings. 
" '  ?Y)  ThMmurfU  wia^an «ceptWfi,'«bTWvd?\»flftnifl't#,  i«io li^ed  fo late 'as ^ ^ear ^  «' *  ♦« 
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fct<HMfc  JMm  tfAefirfi  tmaunf.  Aittr  ^  dĕatb  of  the  firft 
^^  ^Jcwiih  cooTCiti,  few  of  tbe  Jews  turned  prMchers  dF 
dK  goTpel }  tUe  ChnAiant  were  generally  ignwant  of 
Hebrew,  and  conleqiMntly  could  not  wiite  in  tbe  ftyle 
of  the  New  TeOsncnt.  After  the  dcftruflion  of  Je- 
ru&Iem  an^  the  difperfian  of  the  Jewt,  tbeir  lai^nage 
nHiA  have  been  bindcd  with  that  of  othar  nations,  and 
thcir  yeniacular  phralcokKy  akDoft  entttidy  loft.  The 
langoage  of  tbe .  earlj»- buicn,  though  not  alwayt  the 
pureft  claAic  Greck,  ha*  no  rc6aibknce  to  that  of  the 
New  TcAament,  not  even  cicceptiBg  the  worlu  of  the  few 
trlio  had  a  knowledge  of  the  Hd>rew ;  as  Oiigen,  £pipha> 
aius,  and  JoAin  Martyr,  the  laft  ot-whoin  being  a  native 
i&  Pakftine,  migbt  haTc  written  in  a  ftyle  fiinilar  to  that 
of  the  New  Teftainent,  had  fuch  a  ftyie  then  prevailed. 
Ue  Ihat  liifpc£lathe  New  Teftament  to  be  the  &rgery 
of  a  OMic  receat  period,  ougbt  to juroduce  iogne  perfon 
who  baa  «mployed  a  finular  di£tion  }  but  thoCe  who  are 
coaweriiHit  with  eaftem  writings  know  well  ihat  a 
£Breigner,  who  has  not  been  aecuKaated  b>  eaftcm  man- 
peia  and  modes  of  thinkiog  fiom  his  infancy,  can  never 
umtate  with  fiiccels  the  oriental  fiyle,  much  le(s  £nrge 
a  biftoty  or  an  cpiflle  which  cont«ns  a  thau&nd  inci- 
dental  allufi«is,  which  nothing  but  truth  could  fug- 
jgA.  To  imiute  ckdĕly  thc  ftyle  of  tke  New  Tefta- 
ncM  is  eren  more  diiiicttlt  than  to  imitate  that  of  any 
•tker  oiiental  book ;  for  there  is  not  a  fingle  author, 
«TCB  aimmg  thie  Jcws  thcmfelTes,  fince  the  deftni£tiao 
af  Jenlalem,  that  has  caa^oicd  in  a  ftyle  in  the  ]caft 
^emc  like  it  (z). 

But  though  the  books  Qf  the  Ncw  Teftamcnt  bear  To 
cloiĕ  a  leiemblance  in  idiam,  thcre  is  a  divcrfity  of  ftyle 
which  ihows  them  to  bc  the  work  of  diSeient  perfobi. 
Whoevcr  lead»  with  attention  the  einfiles  of  Paul,  muft 
be  coDvinced  that  tbey  were  all  written  by  thc  fame 
authoi.  An  equal  degree  of  fimilarity  is  to  be  iamA 
betwecn  the  goTpel  and  ift  e^ftle  of  John.  The  wri- 
tings  of  St  John  and  St  Paul  exhibit  maiiu  of  an  ori- 
ginal  genins  wbich  no  imitation  can  cTcr  attain.  The 
diaiadw  tA  Paul  as  a  writer  is  drawn  with  great  judge> 
mcnt  by  Michaclis  :  "  His  mind  overfiows  with  fenti* 
uent,  yet  he  never  lo&s  fiKhL  of  his  piincipal  objed« 
bot  hurried  on  by  the  ra}»uty  of  thought,  difcIo(es  fre- 

ritly  in  the  middle  a  concluSon  to  he  made  only  at 
cnd.  To  a  profa«nd  knowledge  of  the  CMd  Tcfta» 
awnt  he  joins  the .  acutenels  of  philolbphical  wildom, 
which  he  difplays  in  applying  and  eapounding  the  fa- 
cicd  writings  \  and  lus  explaiiarions  are  thereibre  iome- 
times  (o  new  and  une:qie3ed,  tbat  fupeificial  obferven 
anght  be  tempted  to  f«ppoie  them  ertoneous.  The  fite 
af  his  genius,  and  his  inattention  to  ftyle,  occaSon  fre- 
qnently  a  twofbld  oUcnrity,  he  being  often  too  concife 
to  bc  nnderfiood  except  by  thole  ta  whom  he  immedi- 
«tely  wrate,  and  not  leldom  on  the  other  hand  fo  fuU 
of  Im  fub}eA,  as  to  pnduoe  long  and  diiKcuIt  perenthe- 
its,  and  a  repetitian  <rf  the  &me  word  cyen  in  different 
ttiSt»,  'With  a  talent  {br  inmy  and  fiitire,  he  nnites 
tbe  moa  rctined  fimfibility,  and  tempns  the  icTerity  af 
kis  cenfures  by  exiMc£aiis  of  taidcrae&  and  a&^tioo  \ 
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nor  doe»  hc  eTer  ibrget  m  the  vebemenc«  of  hts  Mal  Scripturr.^ 
the  rules  of  modefty  «nd  decorum.  He  u  a  wtiter,  io  '■  » 
Ikort,  of  Ib  fingular  and  wonderiul  a  canf«fitien,  that 
it  would  be  difm:ult  t»  find  a  nTal.  Tbat  traly  fen6> 
ble  end  fagacious  philoibpher  Locke  was  af  the  fame 
oplnion,  aad  cootended  that  St  Paul  was  isithout  an 
equal." 

Poems  have  been  forged  and  aicribed  to  former  atcs 
'  'h  (bme  faccefs.  Philofophical  treatiics  might  be  in- 
\ented  which  it  weuld  be  dificult  to  detcA  ;  but  there 
is  not  a  fingle  infiance  on  record  where  an  attempt  has 
been  madc  to  £arge  a  hittory  or  a  long  epiftle,  wbere 
the  £raud  has  not  becn  eitber  fiilly  preved,  or  rendered 
fo  fufpicious  that  iew  are  weak  enough  to  beliere  it. 
Whoever  attempt*  to  Sarge  a  hiftory  or  an  epiAle  in  the 
name  of  an  andent  author,  wiii  be  in  gieat  danger  of 
contradiding  the  liiAory  or  the  manners  of  that  age, 
efpecially  if  he  rclate  events  which  are  not  mentioned  in. 
general  hiftory,  but  fuch  as  refer  to  a  fingle  city,  le^ 
icligion,  oi  fchobL 

The  difRculty  of  forjnng  (iich  hiftorIei  as  the  gorpels, 
and  fuch  cpiAles  as  thote  of  Paul,  cannot  be  overcome 
by  all  the  genius,  leaming,  and  induAiy,  of  any  in-. 
dividual  or  (odety  <A  men  that  ever  lived.  They  con« 
tain  a  purer  fyftem  of  ethics  than  all  the  ancient  philo» 
(bphers  could  invcnt :  They  difcaver  a  candour  and  ■o* 
defty  uneaampled  :  They  exlubit  sn  oridnelity  in  th« 
charadcr  of  Jcfu%  and  yet  fuch  a  confifteDcy  as  tiie 
imagination  of  our  beft  poets  has  never  reacbcd.  Now 
it  is  a  very  lemarkable  ctrcttmftance,  that  hidories  writ- 
ten  by  feur  different  men  Ihould  preferTe  fuch  dignity 
and  confiftency,  thoogh  ftequent]y  relating  di&krent  ac« 
tiocu  <rf  Jcfus,  and  defcending  to  tbe  moS  minute  cir- 
cumdances  in  Iiis  life.  The  &ene  of  adion  is  too  ez- 
tenfiTe,  and  the  agseement  of  niAs  with  the  ttate  of  the 
times  as  repreiented  by  other  hiftoiians  is  too  clo(c,  to 
admit  the  podibility  of  forgeiy. 

The  fcene  of  aftion  is  not  confincd  to  one  couatry^ 
it  is  rucce(Iively  laid  in  the  greateft  citics  of  the  Roman 
em^ie  j  ib  Rome,  in  Antioch,  in  Corintb,  In  Athcnsi 
as  weU  as  in  Jeru&iem  and  the  land  of  PalcAine.  In> 
numerable  allufions  are  made  to  the  mannets  and  opi» 
nions  of  the  Greeks,  the  Romani,  and  the  Jews ;  and 
refpeding  the  Jews,  tbey  extend  cven  to  the  triftes  and 
follies  of  their  fchools.  Yet  after  the  firideft  examim- 
tion,  the  New  Tefiamcnt  will  be  iound  to  h«ve  a  won- 
derful  cotncidence  and  harmony  «ritb  Joiephus,  the 
principal  hiftorian  of  theie  tiaMS,  and  an  enemy  of  Chii- 
Aianity.  „^ 

It  has  been  a  qtte(tion  who  the  ibldicn  were  who  are  And  froak 
faid  tn  the  gofpel  of  Luke  to  baTC  addreffed  John  theKmadctble 
Baptift.in  thefe  woids,  WkuMl^edot  An  anrww"'?*"^"»^ 
to  this  qtteftion  may  be  Ibund  in  Joiephus*.    Hcrodb^^"* 
thc  ietcasch  of  Gidiiee  was  engaged  in  a  wat'  witli  his  jorephu 
£kther-in-law  Aretat,  a  petty  king  in  Arabia  Petrtea,  a^tnd  tbe 
the  very  time  ibatJbhnwas  preaching  in  tlie  wiWer-Ne'»  Tef- 
ncfs}  and  the  road  from  Galilee  to  Arabia  running^^V 
thiough  thet  wildeme&,  the  (bldien  on  their  march  hadjib.  lyiu.' 
this  intcrTiew  with  thc  Baptift.   A  coincidence  like  tlu<,««p.  5. 

C  «hichf«A->.*> 


(z)  The  ftyle  of  Cleraens  Romanus  may  perhap*  be  an  exception.  By  many  eninent  critics  it  hat  hecik 
dMmght  (0  Hte  to  diat  of  thc  epiflle  to  the  Hebrewk,  as  to  gi«e  reon  fer  dtt  opinion  that  Cleaĕnl  either  arwAe 
authorof  ihalcpiftlc,or  wae tiM feiiea  who  tiaaihMai it &«•  dkt  l]rr»<aHU8icl|Ui[gMge,b«lwltit«nn< 
aeOy  cM^aied. 
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Scriptnre.  '«tlkich  IbJM  bten  arerlooked  by  ktt  tll*  «amm«ntaton, 
would  not  pnbabl;  be  atlended  to  in  a  hrmry.    ^ 

Anothet  i^{jfance  'of  an  agreement  no  lels  temarkablc 
we  IbaH  quote  from  \!tk  taluabk  work  of  ACcbaeKs. 
n  has  been  1»  ^uettiM'  df  foia«  (tidiculty  among  tbe 
leamed,  who'was'the  Ananias  wbo  commaiidied  Sl  Paul 
to  be  fnutteb  on  tbe  mouth  wben  he  was  making  liis  de- 
fence  before  the  council  in  ^eruralem  *.  Krebs,  in  his 
~^'  remarks  taken  from  Jofephus,  has  ibown  krm  to  hav< 
been  tbe  (bn  of  Nebedeni.  But  if  ia,  how  can  it  bc 
Kconciled  with  chronology,  that  Ananias  wa6,  at  thal 
tlme,  called  high  prieft,  when  it  is  certain  from  Jofe- 
phus  that  the  time  of  his  holding  tkat  oAicc  was  much 
earller?  Aad  how  canies  il  lo  p(ifr  that  St  Paul  &ys. 
"  1  wift  not,  brethren,  that  he  was  th«  high  prieft  H 
The  &cerdoiaI  garb  muft  have  difi:overed  who  M  ms : 
a  jeft  would  have  iI1-fuited  the  graYity  of  a  tribunal  \ 
anid  a  £»tb:bood  u  inconfiftent  witb  the  chara£t«r  of  St 
Paul.  • 

AH  thele  ditticulties  vani(h  as  foon  as  wc  exaiune  the 
&ecial  Kiitary  of  tbat  period  :  "  Ananias  the  i<m  of  Ne< 
Kdeni  was '  high  prieft  at  the  time  that  Hdena  queen 
«f.Adiabene  fapplied  the  Jews  with  com  from  Egypt' 
Auing  the  famine  which  tobk  pTace  in  the  fburtbyear 
^uaudius,  mentioned  in  the  eleven(h  chapter  of  the- 
AAs.  St  nul  therefore,  who  took  >  joumey  to  Jeru- 
ftlen>  at  dtet  peri6d^,  coutJ^  not  baye  been  ignorant  6f 
lf>6'  eleradon  of  Ananias'to  that  dignity.  Soon  after 
t((e1k>lding  oF  the  firft  council,  as  it  IB  caHed,  at  Jeni- 
^lcm,  Anaiitas  was  S^adStSkA  oC  his  oKce,  in  con&'^ 
^u^nse  of  'cĕrtai^^aAs  eT  yiolcnce  between  the  Samari- 
^s  ^hd*  th^  lews,  knd  fent  prironer  tO  Romejj  butbeing 
aAlh-WarAj  Tclea^d,  he  rilurned  t^  J«fufalem.  Now&Om 
tdii  Mriod  fie  cbuld  not  be  c&lied  hignprie/l  in  thĕ  pio- 
pel-ttnA  6f  Ihe  lirord,  though  JoTcpbus  taas '  (broetrme» 

Shren  him  the  tHTe  of  it^i(iv;,  titken  in  (he  inore  ciitlen- 
^    yt  meaning  of  a  pricft  who-  had  a  feat  and  «oice  in» 
tlte-  Sanbe^Hiti':  and'  Jbnathati,  tbdugh  we  are  not  ac- 
qiRinted  nmth' the  c^rcum(t^nc(«  of  nit  elt^adon,  had 
hĕeh  raifef  in  Mie  m^an  tAne  tb  ihe  fiiprfcme  dignity  ia 
tlM-Jewidl  eiittrcli.'  Between  th«  death'  of  >Siatfaan, 
Who'  was  raurdertJ  by  ordcr  of  '^a^K,  abd^  the  high- 
pHeftHood'ortrmaeI,  wTtd  was  ibve(led  with  rhat  dignity 
by  Agrippa,  ehpred'  an  inter^aT  during  which  the  fa- 
cetdotal  oiEcc  was  racant.    Nbw  it  bappened  preciAily 
in  tlm  interval  tjiat  $^  paul  wa«  amn-ebended'  in  Jerufa- 
lcm :  and,  tfle  Scolte^M  bdne  denitntc  of  a<  prcSdcnt^ 
Im undertooW oP hii &im  authoriV^ Ui<!  di^shat^geoj 'that 
oAlce,  wbjch  hc   execuicd  wSth  t^e  greatett  tyranny. 
It'h  poBible  thefefDre  thafJJi  PauT,  wbo'  h>d  beeii  on- 
ly  B  few  day^  Tn  Jcruaf<etni  'ntf|^Ht  be  l|fnor^t  (hat  A-' 
naniils,>ho  Saa-be»  dl^^^S^d^bPtliC  prie(lbood|  Ma^ 
takenupditliinlt^ir  a  ttiin  to  wtsidli  be  was  liot  entittcd;" 
bemight  Miirelbre  very  naturslly  ^sclalm,  ^»  1  Wttt^not,' 
brrtiM»,  thjit  be  waatbe  high-prictY-^^^Admt^ne  hiia' 
OTlithi»  Dthet  hand  to  bay<f  Heen'afeq;uaint'ed.  wi^iW  ihp* 
ti&ts  th»  ejiprelTion 'mii^  bi>  CcAlit^r^d  a«  an'  indi^e^ 
i^pirbar,  and'  a  titeil:!  tc&M-  \A  «Statmi^  i^lat^  ati- 
Ibodty.»        .  „        .  ' 

GMci  ructr  'a  corttlrpiMd««ce'  n.jSL\i  {ubGA  betweei^ 

,4nth  Bnd^re1iood,,^twectti^fbfjrCi2.iknd  «ri  auttien- 
.  0e  jhiiio^t  Jot  u  Vl  crĕdible '  t|)4\  thi^B  evenU  c6ui^  be 

'T^e({'by.aiay  pcrftn,hut  aiCoiit&apoiWy  >  ' 

'$m{aMKli  mit  tiMt^idwe  ^f  (nUi^^^and  feeSng  conl 
tata^te  tidlu».  ihnOitiaii  at  j^ieuaJatdii  i«  l»fitat». 


8    1 


S    C    R 


iiot  to  acknowledge,  diatin  (oaw  pardcalar  ti£bt%en  Srriptnre.. 
is  a  di&tencc  citner  icai  or  apparent  betwccn  JoG^phu*  *"      ^   >  •a 
and   the  wrttcrs  of  the  New  Teitameat.    The  obJR?.      *i4 
tions  ajifing  fi:om  thcfc  difii»eiices  are  af  two  kinds :  ^'"  "* 
I.  Snch  as  wouM  pnwe  a  book  not  to  hayc  been  wiiUrentircoB. 
ten  by  the  author  to  whom  it  is  aicribed.     2.  Such  as  riAenric^ 
Mrould  prove  diat  the  author  waa  mtlakea,  amd  tber»  '"*'  titet^ 
fcr«  not  divinely  infpired.     Ta  the  firtt  cla6  bchmgsP™^"^'' 
the  fi}Uowing  objedim  :  St  Paul  %s'(2  Cor.  ni.  32.)o^rii»S!t^ 
Ihat  'the  gOvemor  of  Damaicur  was  onidier  Aretas  thc  in  Jo&r^ 
king:  bukif  wc  are  to  jodge  irom.  the  iSth  book  afpl"i*r 
dte  Jewilk  Antiquittcs,  which  conefponds  with  the  pe^ 
nod  of  St  Paul*s  joumcy  to  DamafciM,,  thaCeily  nuA 
-  bave  belongcd  at  that  time  ta  thc  Bsmaiu  ^  and  ndlM 
authority  ca«ld  Aretas,a  petty  ktng  iit  AratMs  PetTWi^ 
havc  in  ftich  a  city  ?  In  anfwer  to  diis  cpuiHati,  J.  Gk. 
Hync,  in  a  diCertatioa  publiAiedia  t75J,  har  ikwm  k 
t»  be  highly  probablc  diat  Aielas^  «nii^  whem  the 
Romons,  not  )ong  beibre  ihe  death.  c?  Tibetias,  aad* 
s  dcchnuion  of  war,  which  tlwji  negleChBd  to  pnt  in  «»• 
ccotion,    took   the  o^ortunitji  oi  feiziAg  DaaaKm^ 
which  liad  aace  bclongeil  \o  hii>  Bncetton}  «n.  annC 
oaitted  by  Jofephus,  a«  focaiiBgno  part  o£thc.Je«riA^ 
Mitory,  and  by  th«  Roman  hiAanaa»  a«b«iag  a  mntlta 
not  Aattcring  in  itiiBliL  and  bdongiiig  w^  1»  t  di(bM| 
9rovinc».  Secandly,  Tbat  Aselas.«Hasb]|n^tgistva|nrf 
a  c{rcumftance  thc  nonc  ctcdiblc,  wlua  ia«  adkft  tiat 
Miiifin  had'  been  widdj:  popa^atad  iittoiwm^ 
and  that  «ven  kin|s.iB  ArabiH:  Sdw  bnl!  rccugMiitai  tlte 
law  of  Mofes.    Ihe  diSkulty  then  ir  &  £n maMal^ 
tiat   it  ceafcs  to  cseate   td^aamm  agaiidl'  an  mftXLt. 
whi^h  has  fo  mauy;  e«ident  mack»  oi  «llicndialy  ^  aad 
it  is  onjy  to  bc  regr«tted  tKat,.  in  oades  •«■  ^aite  XlU(  i 

i&bjeA  id'  th»  elcarclk  point  ei  «iew,  we  ate  noe  fidC 
ikiently  ac^uainted  with  tfa«  pactiimlac  hifiory  af  JDt»  i 

inarbiis. 

£xa(nples.of  dhc  fcaa(id-l!3Ddia*e  fiidtas^tf  aikmed  i 

iheir  fiiU'  fotcej  might  indeed  piOTc-  a  niilea  nat  dirin» 
iy  infpiied,  butrcoald  aSbid  nareari>a(  t«s  coadiaie  iluil  > 

l(e  was  not  til«  authee  of  tiie  wriiing&wiirck  -kcn;  hia  i 

name,  iince  miitekM  roay.'bc  cominitted  hji  lAc  aiBfira«K     (j. 
curate  hifh>iian..    Tlie  cliieP  ditkultin)  aittriarnabMortohis  « 

«M  ibund  in'  liiegoi^  acnoidiny  t»  St.Luke;  8nd.dD^°*.°'^^      i 
rnjr  apply  to  Ihr  wriling»  a£  MaitifBW,Jobn,  Rtal,  «nd*^^^ 

PHce;    iLaying  afidQ  tbe^idea  af  infpimtii»iaUag«tiaavcaiicc»iiif  I 
let  'na  !n^re  wiiether  Lulcc  oe  loiĕphur  be  mDft  iiikihtcveins  * 

t{ited',ta  cradit  in    thofe   pt)ff!iges  where:  tiiey  difier;i>"thap>  , 

which  of  theiri  i*  moft  accunrte,  and  vrfiich.  ofcthwn  ''•*L^!^^f*'  5 

liie  bei^  opportunities  ef  esipiorinar  tbe  tmtb  of  di«       "^  , 

fiids.Which.tbcy  rriatc:     NowJoie^us  eelatesthcitan*  ^ 

ilhry  diSbrcntly  in  dillerent!  parts  af  hix  works^  tnd  f»                 ,  ^ 

ibmcrimes  ctmally miitaiken  in  iltemi  aitL     W*  do  not  ^ 

rccoOe^  ia  ImTe-  i^n>  iiich  incoBiiftendc9  in  the  wri»  , 

rings  'or  Sr  LakC) '.    Luke  knew  the  charadm}  and  , 

witnefled  many  of  tlie  hSt»,  of  winch.lie  ipeal»  y  aad^lte'  .. 

cM^d  rec^yethe  beii'  inibnnation  rcjpeding  thd<t faAy,  , 

n1i%\i  'Were  &ah(b3cd  in'  liis-  abfence.      laTephusi  wa»'  j 

botrt  A.'JSt.  i%  bmnytm  «Aer  ouc  S^Yinat^s^ibenti^».  . 

Ndw  it  isa  Vny  important  obihrattion  o^MtdbcHt^  : 

that  the  periodof  hi&oiy  mth  whicbmanlcrnd'axe  l»aft^  c 

acaiiaintnl  is  that  which   inclades   the  time  of  their ,  . 

chiidhood  and  youth,  togetKerwiiK  th"e'  Iwcnty  or' thir-*  -^ 

ty  y«ar»  imm^ately  preCeAns  tbelr  brrth.     Concem-.  ^ 

ing,  the  bihdt*  trteiiAcd  dlirmg'  thiat  penbd^,  w^  !iie(  .' 

nMcli  nHWC  Iidal«  t»  &U.  int»  mSakei  tbaa<  ««iKernn^  ^ 

Uiatoi 
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Uptar.  tiKiieofa  reBkoUr  nge.  The  lealbn  u,  tlnt  ■ut)tentk 
^<-"  hjiioiy  Bever  come*  down  to  the  paiod  of  our  birth  ^ 
oar  knowledge  of  tbcperiod  imiaediately  preoediD^  de- 
pcnds  on.heariky )  and  the  eventt,  which  pa(t  within 
the  £tft  etghteen  or  twenty  yeart  of  o«r  Utcs,  we  >re 
too  young  and  hreedle6  to  ab(erve  with  attentioiv  Thia 
maft  have  been  mocc  nmarkably  the  caie  in  the  time  of 
lokjkai  than  at  pielientf  frhai  there  weit  neither  dail]r 
papm  nor  pedodical  jannudc  to  fu|^l7  the  want  of  re- 
pilar  annak.  There  was  no  hiilorian'  iirora  whom  Jo> 
fephus  could  derive  any  knowledce  of  the  thne*  that 
iamediatcly  preceded  his  birth.  Thcre  ts  a  pertod  then 
of  iiarty  or  fifty  years,  ia  w^ich,  even  with  the  moft  di- 
ligeDt  inquiry,  he  was  expofed  tb  error. 

Whp  we  6nd  therc&re  the  .relatjons  of  Luke  and 

Jolej^us  |p  di%ient  at  not  to  be  reconciled,  it  would 

be  n^,wafair  to  j^stermine  without  kny  iiirther  inquiry 

iiliaBf)gi^of  Jo^hos.    ItCt.their  charadcr,  andworks, 

l^  &^^  te  ftn£Uy  esiinijined  ;  let  their  tcftimony 

6p  d\ily  wj^hfia  f^d  cpmpar«4fi  a^then  let  the  pre- 

&rence  pi(  given  to"tha^  authbr  whi^  according  to  the 

^odctt  rula  of  eonity  atid  jiiilice,  feemi  Tntitled  to  the 

%lieft  degree  ,(>f  cre4iU  .J(^  aecifion  of  a  jury,  we 

&aU  Yentwp  to^A^y,  wAud  in  ejrery  tnftance  tum  out  in 

„(     |»fourgflI^dLe..    ,     ,     , 

UpnHa     j^ving  tbus  alcertiHneid  the  authenticity  of  the  booki 

•[ikNcw^^^ti^y  TeA^nt,  the  next  l])ing  to  be  confidcred 

'''"^  iL^ffr  mTpiratoon.     It  is  ccrtainly  of  fi>me  importanca 

Hkiutir  haiw  nr  \he  apoftles  and  evan^ifts  were  gui- 

ifi  iii,d«cir  writi(\gi  by  the  igg^ediate  inAuencc  of  thc' 

({pint  of  God  }  though  this  'kbowledge,  if  attainable,  ia 

■ot  eqaall7  important  with  that  of  thc  authenticlty  of 

theie  writii^.     MichaeHs  indeed  aAerts,  that  the  divi. 

aity  af  the  New  Tettament  may  be  proVed  whether  w« 

Can  evBice  it  to  be  wiitten  by  immediatc  infpiration  at 

aot  *.     "  The  queftioa  ^faYS  he),  whcther  the  book*  of 

ihe  New  Teftament  are  inipired  i  is  not  fo  important  at 

the  que&ian,  whether  they  are  genuine  ?  The  truth  of 

MK  li^giaa  depends.upon  the  latter,  not  abrolutely  on- 

^  ibrtJKr.     Had  the  Deity  infpired  not  a  fing1e  book, 

Qf  die  New  TeSament,  but  left  the  apoftles  and  evan- 

|pSftt  withottt  any  othcr  ald  than  that  of  natural  abili» 

tMt  to  ognunt  what  they  knew  to  writing,  admjtting 

dieir  worka  to  bc  authentic,  and  poScAed  of  a  fuf{icient, 

■itpatct  credibility,  the  Chriftian  rdigion  wi^Id.ftiU| 

._^  bt  weH  Sijnnded.    The  miraclet  by  whicb  it  it  con- 

m^t  firaMd.«aiikl  equallY  demonftrate  its  truth,  even  if  -  tbe 

Xr:'  Httfco«  tnlio  atteftea  them  were  not  inlpiicd,  but  fimply 

i^g^^^ipw  witneSes;  and.their  divine  authority  ia]never 

Ut^  pienppatiHl,  ^en  we  diTc^l^the.  queftion  of  miri^rlct, 

.^     bgt^perely  thetr  credibilitT  ^  .j^pinan  eYJdenpe.     tfthe 

*''*l  mirades  aretruc  wWch  tnj  eva}igeiyis  celate,  the  doc- 

trines  of  Chriil  recorded  in  the  gonpeU,  are.proved  to 

be  the  infallihle  oraclet  of  God ;  and,  even  if  we  admit 

the  apoAles  to  be  mittaken  in  certaii)  |i6t  eAen^al  cir- 

cumftance5,  yet  as  the  n)»n  poinls,of  (he  (cligion  which 

Chrlft  commiAioned  thcm"to  preach  are  fo  frequently 

repeated,  their  epiilles.woul^mllru^,  W  at  w^Iin  the  • 

lenets  of  ibe  ChriAian  iy^m,  at  tne  work^  of  lV^aclauv 

tin  in  the  phi1afophy  <o{  N<f^ifton. .  Jt  i|  poSible  'there-^ 

iare  to  doubt,  and  eveni  dcny^  the  in^piration  of  t^e  New' 

Telhmient,  and  yet  bc  &uDi}'.4ierrnaded  (^  the  truth  of 

ttie  Chriftian  religion  :  and  4^y  really  entertain  lhefe 

totiments  eithcr  pi^dl|f  «^  u  priyatCi  to  whom  ^e 


Ji 
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ihould  render  great  injuAicc,  X  we  nodwd  thon  in  tbe  Scn'ptmg>^ 
cla&  of  unbeUevers.  '  '     »      '" 

**  Yet  the  ChriiUan  religion  woold  be  attended  with  , 

3iflicnlty,  i^our^rmr^yatrro/ii^mi/trieAcdnoton  nrm- 
er  ground )  and  it  might  be  objeAed,  that  fuf{icient 
care  had  not  been  taken  fer  thorc  whofe  coniciencec 
were  tender,  and  who  wcre  aniioudy  iieariul  ef  iniAa- 
king  the  (inalleft  of  the  dirine  commandt.  The  chief 
articles  indeed  of  Chriftianity  are  1p  firequefltly  repeat- 
ed,  both  by  Chrift  and  hi;  apoRles,  that  even  were  th« 
New  Teftament  not  inrpired,  .we  coutd  entertain 'no 
doubt  of  the  following  dodrines  :  '  Jeiiis  was  thc  MeC- 
fias  of  the  Jews,  and  an  in&Uible  meiTenger  of  God  :  be 
died  for  our  iniquity  ;  and  by  the  fattsfa£lion  made  by 
his  death  we  oblain  remiSion  of  ilns,  if  on  our  p&rt  be 
fiuth  and  amendment  of  life :  the  Levitical  law  is  abo- 
liAied,  and  moral  precepts,  with  the  ceremonies  of  Bap- 
tifm  and  the  Supper  ot  the  Lord,  are  appointed  in  its 
ftead )  ■{ter  die  prerent  fol]ow's  an  cverlafting  life.  in 
wkich  thc  ▼irtooas  Aiall  be  rewardted  and,the  wicked 
puniAked,  and  wbere  Chrift  himfelf  Aiall.be  ttif  Jtadge.'' 

"  Te  the  epiAles  indeed.  (Pays  Michaclis),  in(piratior» 
it  of  i/al  coo(cquence  ■,  tiat  with  refpe£t  to  the  htftorj- 
cal  bookt,  vix.  the  Gefpelt  and  the  Adt  of  the^A^ 
poftlet,  we  Aiould  really  be  bo  lofert  if  we  abandon^d  tM 
fyften  of  infpiration,  and  in  r^pic  refpe(f{s  haye  a  ptM 
adrtntage.    We  ftiould  be  Bo  lo&rs,  if  we  conHdertd 
the  aponlet  in  hiftorical  fa£ls  as  merely  human  witneflf  j^, 
as  Chrift  hiinieif  has  done  in  fayiiw, '  Y^  »1^0  (hall  be.arj 
witnefs,  becauic  yc  have  becn  with  me  {(^ta  inc  begin^ii 
ning  *.'     Aiid  no  on«  that  attempts  to  obnvin(x  m  mi-*^^'^  '^* 
believer  of  the  tmth  of  Chrirtiaiy ty,  would''  b<Kin  nij'*'" 
demanftration  by  prefuppo(iiTg  a  «b^mie  which  ni^  ad- 
Ter^ary  dettics,  but  would  ground  hi^  argtimcnts  ot)  the 
cic4ibility  of  the  evaitgclifts  as  human  hii^aripns,  {ot*  th.ft 
truth  of  uie  mincles,  the  death,  a^  tne  rjrrurrelSUon  oC 
ChTift.     £ven  tboie  wjio  examine  the  grounds  of  the» 
&ith  for  their  own  priyate  CQnvi£Ttpn.  nwll.  treat-  th«l  * 
evangelifls  as  human  evidence }  Ance  itjwbuld^  he  argu- 
ing  in  a  circle  to  conclude  that  the  fafts'rccorded  in  Ui^ 
golpel*  are  truji,  becaufe  they  ttp  iiifpiiied,  whcnT  ^^p, 
conclude  thc  Sciiptures  to  oe  infpired  in  cohreq'ue)(ipe.  bC 
their  contents.'  In  theCc  cafes,  tlien,  ,we  are  obliged  te 
eonfider  the  evangelifts  as  human  evidence)  and  ]|t.would 
be  no  detriment  to  thc  Chriftian  cauPe.to  conliiiei  tttenl' 
■t  all  dmet  at  fuch  in  matters  of  hiftoricaI  ^ft.    We~ 
find  it  ttqwhere  eapreTsIy  recorded  Aa/i  the  j^ulilio  tranr- . 
adliont  which  tl)e  apo(llas  knew  bV'theif  owh  experi-j 
ence,  aiul  of  wlnch  St  Luke  ,informed  himlelf  by  diji*' 
Bcnt  inquir7,  ftiould  be  ^ar^cular  obx^s  <)t  i^^vin«  m^ 
Ipintion.    Wc  ftiould  rven  he  cohAderable  gainer^  nii 
adjoj^ng  thc  harmonjj  o^  tlte  ^>ii>ek,  if  we  werq'  pennh^.! 
ted  to  fiippofe  ttiat  fqnie  oni^  m  the  erangelids  tiad^comr 
mitted  aq  v>vnaCeriai  error^  and  that  St  John^A^re^,^ 
fied  rome  tjrifting'  rainalcet   in   the   preccd^pg  ggA  ** 
Ttie  iiioft  d'anger<Mit  btg;|ftions..^hiph  caii  'b: 
tht  tmth  of  otir  reunoi^  and  iitch  at  are  tnol 


to.anfwer,j^  ^^B^r'^)')  ^*  thp^di%-cnt  rel 
of  the  tbur  evanjtenrR$." 
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Sdiptiire.  wordtas  well  M  idcu. 

Teftri£t  it  to  ideas  aloTW.  Doddridge  undernsuids  bjr  it 
an  interirention  of  the  Oeity,  by  which  tbe  natural  fa- 
culties  of  the  imnd  were  diteAed  to  the  dilcoyery  of 
tmtb.  Warburion  and  Law  thinii  it  was  a  negative 
iiitervention  to  preferve  the  facred  writeu  from  c^tial 
errors.  Sonte  belieTe  every  circumAanee  was  didated 
by  tbe  Holj  GhoA }  othars  fuppofe  tbat  no  fupeniatutal 
afliftance  was  granted  exccpt  in  the  epiilolary  writings. 
See  Iksfi&ation. 

A«  there  is  an  evident  d!ftin£Uon  between  inrpiration 
•nd  revelation,  and  as  the  oiigin  of  the  ChriAian  rell- 
pon  may  be  ilill  proved  divine,  even  though  it  wcrc  de- 
nied  that  thdk  who  record  iu  ia&s  and  do£lrines  trcro 
infpired  in  the  a£l  of  writing,  it  will  be  mo&.  judimous 
and  fafe  to  cmploy  the  word  m/piration  in  that  fti»fq 
which  can  be  moft  eafily  defended  and  fupported,  £y 
doing  this,  much  may  be  gained  and  nothing  Ioft.  -It 
is  ditiicuU  to  prove  to  a  deift  that  the  wor<U  of  Scijji» 
ture  are  'divine,  i^ecauie  he  {ees  that  every  writ<ir>]wl 
words  and  phraies  pecuKar  to  himfelf.  It  is  diffioidt 
alfo  to  prove  that^the  ideas  w^ce  mfu^  is4»  ^e.min4 
of  the  authors  while  they  w«k  «ag^cd  in  tiwu9l%  td 
wrlting  ;  becaufe  concerm«g  &<FU  t^y  .9pfieal  notnto 
divine  infpIration,  but  declarc  wi/U  thty  btipe  /kh  «fu( 
ieard.  In  resibning  thry  add  tbieir  «wn  {Bntiments  to 
i|vhat  they  had  received  fit>m  the  Lord,  and  fubjoin,  e^ 
pecially  in  their  epidh»,  thinga  not  conneAed  with  reli- 
|^<Hk  The  definition  wUich  DoAiddge  gives, .  fec«« 
appljcable  to  otdin^ryi  ,gifts  or  the  4>fual  eocbowmiPDts  «( 
catimial  prea^ures,  ^nther  (han  to  tj^ieDctraordiwry  gifls 
af  the  Hply  Spi^t,  which  were  beSowed  on  tbciRpoAleik 
Thofe  who  jpaw^»  kh^  eve^  b&  or  ciFC«mftt«<K  was 
fiigg(Sia4  l^divine  |n(pinti«i*,  wiU  fmA  it  no  etij  «««* 
tertoproTC  tbei{  pA^^ioa,  :,TJ)e,ftpini«A  oCWu^"»"^ 
9j}d  It»w,  wijiA  RiroiiM^KpWationSi  <ĕ«maaK>S  pmbahlĕ» 
The  opii^^  of  Grotius,  that,  qnly  tbo  i;piaVef.weTer  ia- 
^ired,.fnay.  be.eafily  refu(ed.  i     '..     ' 

,^^\afi  proof  of  the  aiUhenMci^  9f  the  New>  T«ftament 
depends  on  h^nojan  tatUmpnj;  ^  ri|i(  pro«f  pf  it»  lnfpi> 
latioa.ji»  derisred  i^^i^  iaoiaistUm  of  in^eri.per- 

%*.        ..  .:y.     m  ■'■!.n"..     .'li      .:      !-u 

,.In.,proying  that  the  New  Teftameiit  >s  i«fpisfi,  w« 
prelupitAlĕ  it&,auth«nticity,»  that  t^  la(vr*d  .bi9cks  vnew 
wiittea  by  the  apoftleS3i||hore  aames  tb^  bear,  ,flnd 
tbat  they  haye  been  «i^^eyed  tous  ,pure  and  uoiMr- 

9)pted.    Thisfve  have  already  attemptlMl  to  pro^ie,  and 

tit  *poftlcs.  wcj^hope  witb<  fucce&,  The  e^dencebdf  intpkatien  j« 
tbe  tedimony  of  Chrift  and  his  ^po^s,  which  we  rei. 
ceive  as  credibl^  becaufe  thcy  cpnfinned  their  do^lrines 
by  ^usaclcs.  ^^99  ^  iniporUnt  mif&oi)  <^f  Cbrift  and 
bu  apoftles,  yign^ajtt  tha(,eyef7  p«twer  wasjbeftowfld 
which^vi9ew^|dpp>t)iougbt«sppdient}  andfroi9  their 
««ndttii  we  conclade,  t)i^  it  is  mor^ly  igtpoAthle  that 
they  c«uld  lay  claim^j^o  afiy  power^  wiucV  (h*|!  didiOpt 
P5»ffiff»«i  h  il  iwper  thcre£9re  tp  jn^t^riitjjit^o  thc  de- 
<dsira^JK>n|F  of  ,CI(Fift  and  his  apoiUes  concct^ng  t}ie-aa. 
ture«  /^grq;,  aod  e:^e^,  of  the  inTpuratian  beftowf4  e» 
ib/t  itrt^ts  of  ihe  fecr^  books.        ,     „ 

l^yiji^cat^det  QtnVi  ii)ore  immecUate  ptomifn  of 
y)fp(fa^  tqf  t))f  apoAle^riW^  ApU.  ^nd  tha^t  )i^  h^p 
fm^tnem,  in  the  i^oA  propi^  .fenfe  jo^  the  wor4|.j^ 
Sne/ereral  p^ds,  jft,  When  be  ^  tlie  apqgle»  jto 
prcach  the  goj^l,*  ■,  adly,  Id  4oldtng  a,Bub)^  <iili;»«u& 


Luther,  Beza,  and  SdmaSiH»     derablt  nmltltude;  ^dly,  Inhia  p(f>pbeofr  otMihe.-d^  S«nDtve« 

ftruftion  of  Jef ufidem  f .     Wben  be  fcnt  thc  apoAleStto ''      *   "^ 
preach  the  go^  iifr,|htt»  addwffed  thwa:   »  WlieBt.*'»'^.^^ 
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they  deliver  you  up,  take  no  thougbt  how  or  what-  y«xxi.  14-  m, 
Oull  fpeak,  £c>r*ti(fa))ll  liieigiv4n  yon  in.lihat  &me  hour 
what  ye  ftiall  I(>«yk  yrW'  i«  i«'4ifH.  ypu  that  Tpcak»  bm 
the  jjj)itit„o{^your  °fa^r  >Uiatifpeaheth  u»,  you."  Tbo 
&me  promLiatfvas  w«|i|.alaott  i9,4h«.|ame  w^rdaiitihe 
prelengeo^daThMMHnli^iimaittit^dt-^l^ke  «ii,  11,  la.), 
From  ,ti}«f(  paSi^gits  .i^  }»»ria$ea,tne9^,  that,if  ^  «>. 
poftles  were  tp  h|B  in^ired  in.tha  preicnce  o^,nvigi4ratea 
in  delivcri»g  fMech<)S,  ^v)Mch  u^e  fooni  to  be  fo(gotten, 
it  is'furely,r9flbnabie  to  rcenduda  tbat  thay  would  be 
if)(pire|}i^hen.,thf7  wewto  copip^^e.^  ftaixiard  of  iaiii^ 
£K,t^  V|i«i,o&  aUj.&tuK  geaetHt«ans  Qf  ChoAiaita.'.  jj 
l^  concIu&HPi  be  fairl|y  dednccd,  il  woyld  foUow  .(^ 
»hft  wri«ijjg*.pi^  ihe^^eiw  TeiiMVQt  attt  the  di&atw»  «f 
p^ra^io9K,i«»taitiy  in  the  do&riui^  and  precept»,  bat 
19  .ihesYeicy;  iiiprdU)  But  it  j«.A.«i9nelufioa  tfi,vi\iigtk 
<¥«:.^*  Shflftiwn  Jb(*v«f  «iade'«bj«nionsy,fort,<iiy<thi*]r, 
t))>?jilg^  (HhYi9Frpfpmife9  t<»  .fkfllftthis  .««olUei  |ia  <^es  Qf 
g^,'pinif5g«ncy,  rlv^re  ,ikKf  »MPli^4flna»  ai»(hforti. 
tvdfuf ould  not  bc  fufticient,  it.  do«s  aot  follow<  ihat  he 
v!auM,di^a{9jit«b4ie)m.s  tho4;f»d»<wbich,  t^y  k^w.al. 
ready,  or  thole  rearonings  which  tbeir  i>vi«i.celm  re^ccr 
tioA  m^ght Jl^ly.    Befid«s,,  fay  they,  ^.{he  N<w  Tef-  ,  ji 

Uupen^  ^s.4ii^atpd  bjthe  Holy  Spuit»  as4  on^  pen» 
q^.by.t^et%ppflles,  what  re«fon  can  b«|.given.  ior  .tbe 
fiarQ  i^iith  which  Cbrift  i(tftru£led  them  both  during  bia 
miaiftry.an4  «ftWT  hii,,Ciiruc^}nMi.  jn.  tjlTPiĕ  things  gff- 
t«iqing  to  tbe  kiu^dom  of  GiwL?     .,,  >.  ,„ 

In  aar^ies  to  this,  we  may.ob&nre,  dv>t  thoug{iit  bePnperi(ka 
difficul;  t9  proye  that-  the  idendcal  words  o^wthe  New<>f<>>fpir** 
T«ft9mei^  were  di^ated^y  the  •Holy.Spirit,.^»  the4^«  ***"'* 
Qf  ideas .  iqfu(eii  intp  the  minds  of  the  iacred  wnten, 
theie.,i^;0ne  fpecie«  of  infpiration  to  whicb  tbe  N«ir 
Teibuocnt^as  an  undoubted  <:laim.  It  is  thls,  th«t.ti)r 
mcmories  of  the  apoftles  .wece  Rrengthencd  and.,th«ir 
under^andinga  ptieleiv«d>fi^m  falliqg  into  e&Ential  errors. 
Tbia  we  pn>ve  £ccai;.thefe  wor<is.  ot.our  Saviour«  "  ami 
I  wUI  pray  the  Fatber,  and  he  wUl  give  you  anotlwr 
comjPorteE,. that he  may  abide  with  you  for  erer.  .lip 
(h^U  teach  yxip  all  things,  «nd  biing  aU  thinga  1«  your 
Ksjcmbrancc  iwhati|3ever.  I  have  faid  uBto  you  V  *  lohs  b;i^ 
ThispEemiic  waa  lurolyaot  icftrained.  to  the,  day  o^*^'*** 
Peixtecoft  :  it  ii)ttft  hayi^  |)een  a  pcrmaBcht  gift,  enablit^ 
tiie,apaft^4Ui,^l  times-.tiBk  remember  with..  accuracythe 
djicouHcs,.9f,o^  Savipu^.~,..When  the  apoAles  ibere- 
i^e  (lyipitl^ew  aijid  lohp)-Eclabe  thofe,precept$,of  Cbrift 
Hhich  ,^ey^-^emfelves.  h>»d  heaiid,  they  v^te  inde«4 
iram  ipemo]7,f.^ut  undcr  thc.  proUdion  of  the  fpirit 
.v^o  fccufi9S  t^f»|potn  the  dan^er  of  ,miftake  :  and  we 
qitT(ft  Qf  cp}tf|ĕ.foncIude.thi^  tjb^ir  gofpels  «re  infpired. 
./.  vS^ccf  ..^^e.caUed  -upoiv  more.  particularly  to  declare 
J2rhafn{^ftso{/theJN«w::>l>ft8fnent;we;:)3eliey«  to  be  in.> 
mSoi^l^W^  WWW»  The  do£hjn^,,the  pre<^ttf 
^d,j^^^hi^s,  eTerj^ihing,effential  to  the  Ghril^^a 
^fgion.  ,!Ff«n)y4b«fq  the,ideao£  infpifation  is  inrepa.< 
j^e.  As  t9,4tKe  e;retitsi  the  memoqr-of  the  »{ioftlea 
jjpj^duffici«it...^,-r«^inrtJJem.  If  tbisopioioa  be  juft, 
itS!fpu^  ciiffcie  us  (p.^cpount  for  tbc -diCircpancies  \Mh 
^w^t3gti\(^Tei.vmttfTi,  whichare  chiieAy  coniiHd  to 
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fc^pMe.  tlMW  Mid  the  «piftle  to  tlM  Hritcewt,  idoeh  tkort  h 
*"  •  "  icatm  to  believe  we»e  c4mpofed  i«  the  Syro-ChallJaic 
jJJV,  iMgnage,  «Mch  m  the  New  TeAaaent  U  eaUed  He- 

tic  Mc*  YarioBS  leslbns  have  been  «(GgMed  ^hy  the  greateH 
Mta»»*  put  af  the  New  TeilSment  was  written-  in  Greek  ;  bu« 
Jhe  true  rear«n  is^thisy  It  wtas  dw  langttage  belt  mderJ 
Aood  both  by  writers  and  reeders.  Hod  St  PtliA 
Wkitlie  WTttten  t»  a  contmm^t^  iii  tbe  Roman  p(ovim!e-«f 
ratA  AfiricB,  he  might  hav(f  written  perhaps  in  Latin  f 'but 
^^■'."epiRles  tothe  inhabitantsof  Corihth,  Gahttia,  Ephelb», 
PUIip^,  and  ThelTaloiHca,  to  Timo0iy,  Tltu»,  and 
BluleiBaDn,  from  a  naUve  of  l^ribs,  could  hardly  be  es» 
pejted  -in  «ny  olher  language  than  Greek.  The  fame 
may  be-IUd  of  the  epiiUes  of  St  Petetj  which  are  ad< 
ipdM  ta^he-6hriAians  of  diSerent  countiies,  vrhi  hbd 
ab  «tker'  langnage  in  common  ti)an''the  Gtcek ;'  anU 
Hkeinlet^  ^e  epiitles  of  St  Jamei,  who  yiroUMHem, 
that  lived  a»  ^'diSanee  from  IPiledine,  aHd  WHe-i^' 
lant^o^  Hebrew.  Thenat<ve  hngoag^  Of  St  Li^e^,^  Jts 
wdl  as  af  TheephUus,  to  WhoM  he  addrelf!td'his  g«rpel, 
and  A£h  of  the  apoAleS,  appears  to  have  beetK-GriKk^ 
and  that  St  John  wrote  bis  gorpel  in  tbat  language-; 
isid  not  in  Hebrew,  is  hf  no^means  a  mtter  6f  Atrpriie, 
fiBce  h«'««Mte  at  EpheTus. 

t^h^^TeTped  10  Ihe  e^tOe-  to  the  -Itbman»,  {('  «ay 

^A^^  dked  mdeed  >why  St  Panl  did  not  wt9te  in  Latih  > 

Mow;  whoever  propoles  thls  que{lion,  muft  pre(bppo6 

that  St  Paul  was  maller  of  ^  Lattn  lan^age  in  heh 

m  degiee  as  to  €nd  no  diAScuIty  iit  wrMng  it ;  a'  mattc* 


kUti. 

f  ML 


a  o  11 

aoHlle  to  the  RoM>n»is  eqUa%  appliMrtAe  to-dke  OwA  SglgWrr.' 
a*  St  Matk,  w»  the  Aippofidon  tlhat  it  wtw  written  at'"-'"  ^""^' 

JJom^  K.i  4         V       3!l',     .U    .  Oll  1^'    J    il        .X 

ii'To  tho^abowe  Htgaaitiim  maf  be  ^kMnl  %he  l«ziM|>Ie 
of  Jeicpbus,  who,'as  well  a#thet«]>bfttei,"^  %  bihtk' 
^rjtiwi  Hrcwit  Iived»i»  iRoAe}>wUidBf(i<  'iMird  thMi 
«m4>t>feid«tf  S(  iPatd^and^St  A^ki^^  sM^dcd  -OeiiP 
ittijr  ai««tain  time^i  hauWi-likewtteri^i^ttUilJ^  thaSii' 
eHbet-} 'htfieame<ito 'Aaty  «i  ansagei^whiclits^higbiyi 
fuitable  to  the  leaming  of  a  language,"imd  prj^ndU  -t^* 
ti»a  period  iuiMptnt  feveri4  ^eato-m  tb«-RtM»iMt  ca4p; 
The  J0m(b  Mtiqtiitie8/  cheobiaory'  (tf '&r  Jowith  lySi'/* 
and  theecciSUitt  «if  )l»r-'0wfi  iUib.^be^^oti^-iMUaabtediy^ 
with  « tiew  of  their  belng  rtad  by<  tbe  4totkai»'^'  ttiS' 
y«t  b»«onlpofedv.all  thife  »ritit^s4h'GrMlL  "  Hb' esst< 
ptsAsiMli  diet)M-ftir>(rritltljg4d^GrdtA{'  tft«oWit-of  ^ 
J«4idlh  wairin^he^liBllewing-tkmS':  '"Thbt bai^n^ writ» 
tta  inibis  natiM*.  Iinguiig»'<(i  «i^tl|e4IeBli«»r<d}i£a  M 
that  time  %oketi)''a  Umiry^  th«  wat>,'iiAi'ordte't^ 
Parthians,  Sabylo«taiis,^3ArainaMt'  Adiab«MM^  a«Ml  tbo 
j0wstbeyat>d<the  EuphAites,  ttijgtote  inf)iirifa^>Of  «^oTii' 
cv«ns^be  was  «wwWeMyed^to  wrUe'f(>k:  tht^^Oteek'» 
lltdltoMHni^  Wl»  bad  lilMrblseh  engiiged-itt^ithe^tkm^ 
paigns,  H  tMire^t»ttai««ecetaM1biM4iad  hittkiit»'Mĕitf 
gi«eR.**  The.  ^t{ve»-  Whieb''  iuduced  'Ji^l^M-Jtbr 
write  in  Greek  aw  &lly  asapj^Hohbieitb^Sm^  8^«^ 

ttiasli,         '  ''■  ■"'•-     -"•-'''0:3'I    Ji.1.    •    'fi'  ."C/i// 

Miclteefi9  ha»  thtts  cha«iailriae«  tlM%leibf  the  iiiHtSMciMlUt  - 
T«ftametn.    "  The  NtMTeikatteiir^imJhc^  was  WI[4t^l.L 
t«i  in  alangMge  «Mhal  ttee4bmiaott'MMAg^«]lihi>^ci>*P-  >▼• 


which  remains  to  be  proved.     I*'»v«ry  ptobable  that     whichm»;^  be  natned  H«*Wfc^-GtWkf  ^lhi' firft  ««Mtei^'*- 3- 

SlP&ul  was  acquainted  with  tbe  Latin*  bnt  between     «f  *W«!h^«nditf^hertinftfetJĕitirfrfhi!  I.XJftl  «Ij  i"^  ..1 

iroderilanding  a  language,  and  being  ablb  to  write  !t, 

ihere  is  a  very  material  diSĕrence.     As  StPatAwas^i 

liative  af  TarTus,  his  native  language  was  Greek ;  Hi 

hadtnrrelkd  duiing  feveral  years  throtigh  «Ountries  in 

wUcli  no  other  language  was  fpoken,  and  whei(i  h);  ad- 

dreSed  the  Roman  centnrioa   at  Jenilalem-,   he  Ipolce 

iMt  Latin,  but  Greek.  '■Is  it  extr8ordinaty,  then,  that 

in  writiiig  to'  the  inhalMtants  of  Rome  he  (hould  ba^tt 

n6d'<a  language  whicb  was  there'  ib  generallyi  unditr- 

flood  *'It  au  been  long  remarked,  that  Gredi;  was  al 

that  tioiiCis  well  known  in  -Hoitte  as  Frencli'  1n  aity 

edbtt  af  inodem  Eorope ;  that  aceording  to  Jovend 

even  the  ieniale-fer  made  ufe  of  Greek  iu  thi  langa^gt 

of  ^miliarity  and  pa({ion'^  and  tN*t  in  Utters  of  fn6id^ 

IHp^^leek  words  arid 't^rales'' Wtre  introditeed  witb 

«ttaiei^^ireeiKmi  thatl  'Trench  e!9f^^ffieHs  %)  OehBan 

lette^,  as  a^p^  {rem  Cieero's  epilHis  rd-Attiniii.^d 

^fi«(tf  thoTe  o^- Augtii^  i>refeHred  in   tht '  Woi4^  o£ 

«aetolMas.     To  thiriMill  be  adiled  a  maMiU  c^rctrm- 

Ihoce,  tltat  a  grea«  ^it  ^>f  ^  'Remi^-^iWSmi  jioh. 

fiftedofil«»*eJtoi«iiwho    '       *    '  -    j-  — 

«leek  tkaitiwitfe'lttb"n', 

ihcir  lilic<ft»t^  haa'6dtiie  frorhk3¥(8i<be,  -Aliii  1(Iftioi^  % 
&grj^<fiiPvi»hidi  Oi^>«»as  the  iar^gi%^  '6f  ^e  ,VibUhl 
ti^'  At-leW(>tb«iy  reiti>4hV-'B(He  in  W'feHgiai^}'iis 
-liW>liatiii  (Hnflatioiv  ef  tiiilOISTeR^tlit  tHM^^tdl 
aMad^-^^HlKOil^KiiM-cKttcb^al'^»  tK^iod^^dOii!. 
:iffinfxt8efl^l«f 'leii^.  tNi"lkaflJerr  ccyHr^^^^^^Rom^ 
^Kit?tlltaat9i^knĕii  tte  neteHrity^b^ '*:cteftotn!i*-tWii^. 
«IvcsrM<)fte-GMiĕk1M>^^.  In 'ffibA'  »  P^l'fti'TI^ 
epftle  to  the  Romans  made-^i^e^op^^go^^')!!  iihtth 
'  oraKi  bir  He»iW:^ĕfUia ' 


«f  «Mi3lvwe  «nd  tff  4he<^titift0iitidit'  ttf fth«  LXJfti  j^. 

■■■■ '"  £i»ttt7'  mati  at«quaitit<id^  irt(h'>(be''<l¥eek  '^Mgtil^b  AiU  af 
whw  hadn<<v«r  heard  of  cbe9<fcW'Tefttliiietilt^  bi3t'{M^Hebni(im^» 
mediateiy  petccitt>i'  on^rekdiiig^^on^  tfsftw^BHes,'  tbtt 
t}ieftyle.iswid«<^diffi^»ent  KtteithlM  ofl  ^-ctaHriĕ  iitih 
Aoi«.    W«'finddtischtffafterin^It  thi^-books^b^^tbe 
New  Te{tament   in  a  greater  iOc'  fefi  d^eei>'but'y«- 
multnot  therelbre  cbntAide-tbM-tM^  ^^^leGilan  ani-- 
formiiy  of>  41y4fi.    Ttti  haf(hi<ft<  HkbhE!(b^,'WMeh  ex<> 
tended  ««Men-ti^^mMwki^  «MiM^lti^tUe-^yenitaent^t^^ 
ealcs,  are  the  diftingui(hing  marks  of  the  book  o^lM^ 
trela^  ^  but  tH«]r  ar^a£:ttii|i«iftid  Mtt  tokeMJ^ioT^—  ' 
tiimaiiKlpoe^ekl^^tit^aiiibo^iMl^til^^^terTaidCl^wtill  '   ■ 

be  feniBble  who  hia^Mk  tMd  feeKtig.<^"ThtM  ii^tuyttMf(  .; 

latiMi  of>(t  whi«h  iSniot  ^  wilil  ^letfur«r' ^cb'  iii  tl^    ;  -      -, 
days  of 'eMl8hdOdV'*tff  the  vet^  fttji^s  of  j^jrimmir  are    '•  < 
(o  Mpp1fy'^titd  ««'Hrlitodbcle  an>'^gt«eabU'^ea'."^     •     "  -41 
^aCp&i  of >SirMatt4Mr> ati^  ^'M^tk-tia^  tim^i^iHaAii- 
t^thl^^HcJBl^ici^^e ;  'the:f^rmk'1i«s>  hal^ih^HebHmiit»'^ 
UMhi^e  htfef,'W«-fiiiiWttfi<#hii«  jfaif^ht  «ibHbiiiS  \i  < 

fe*<Jl«ekf1rtinJfeH:«H  «BW%*'ihaafe  ■loe»^tfcral"il'^v«¥i 

vho  #m:'btttcFacqmiftitk  ^ffl     tldti^  mi^^-iWgbt^^^iE  Sll^M^k^^s-^M^iitttiir^^iWbrK.' 
iiy,  aii  <i]tfiet):he^'tNetnfflF<rei  or    UAjhitigei^i-^MK^ttttghilito  that''is'M>:ii^eli«le.    'Thd 

'     '"         - ' *piffl«rs  iii<^ itnĕm iiiarw  j«de"ai*"feAi!iWW»iH%ĕttet^ , 

iMt  et^ii9\heft'  ^m&iaW  or(He(i^mii,'aftd  Bbtjay  iH^»Si«i". 
i«<p«<b  ««ei^lM^H^^ir^iiitrM'.  ^Bt  £uke  In»  liiHg^Mil 

itAm^s^tm^pm^m  »affi<p^^,  <?  whkh-«»- 

firft  four  Terfes  of  his  gof06MfJbtffy^^(>an  infl(th«^i .      sl  i 
\a  the-mM.l^tkiimit^^amiS^^M  «^W»Pof-Cl^Hft»:. 
W  Kite  «^y  >hiKh'''HeMifiiiii[''jW  the^  R^ie  is  m^ 

ags^t^e^an  mt^  mmmm  ^'st^ism.  in>thf 


i' 


it 


Um^aHitB-lii/Mim^  igaontCi  <cjf  Ret^'dVf^ĕ^ia  'read     ««'^CbMiS  )o  h^e  «e4^r'^iMioU^  airaiUlM^i  BSi  t^m    < 
Ae  BEble.  WtA  iM  beeif lleMidyaiit»l.Mped%-tbe.  nod»  ^e  «>odfJcI»Kali^^riied,'yaSf(ai^iiak£fmi 

be«utf y 


Oi,(i« 


Digitized  by 


Google 


8CE  t22l  SC^ 

$t  Jothn  has  Bumeraus,  dMugk     and  manner ;  tljAt  of  etur  Sa^ioi^,  «nd  ibe  &ci«cl  fcs-  Scriytiu» 

inan*s.     In  their  own  charader,  they  nrither  fiHyl<yii»*   "»   '** 
nor  conunaod,  proipi£e  nor  tbteatcn,  pra)&  noc  bJ 
lliey  generallj  omit  the  names  of  oiir  Lord^s  eni 


actjptute  teauty  devoM  of  art 

"  •        not  uncouth,  Hltbrai&ns  both  |n  hb  gorpcl  and  epiftle$  5 

but  he  has  wtitten  in  a  fmooth  and  Aowiog  languago, 

«nd  tiirpaSies  aAl^tiiik  fcwifli  wtiten  in  the  cKcellence  of 

Aanatiw.     St  Paul  agaifi  is  entirely  diSerent  from  thaa 

sdl ;  his  Rjlt  is  indeed  negle^ed  and  liill  of  Hebrat&M, 

4mt  he  has  aroidcd'  the  concire  and  yerle-Iike  conilruc- 

tion  of  the  Hebrew  language,  and  has  upon  the  whole  a 

c<mfiderable  ffaare  of  the  roundnefs  of  Gredan  (^orapoit- 

Uon.     It  is  evident  that  he  was  as  perfefl1y  a^uainted 

widi  thb  Greek  manner  pf  expre(non  )is  with  the  He- 

)mw,  and  he  has  introduced  them  altemately,  as  either 

the  one  or  the  other  fiiggefted  itfeif  the  firft,  or  was  the 

ij|       beft  approwed."  '^ 

andfi>.  Michaelb  haS  fli«wn  that  thc  New  Teftament  not 

^Jgn"»-    only  cdntains  Hebraifin*   but    Rabbimfm8,  SyriaTms, 

-Ohddai&is,  Arabihls,'  Latia!fitts,   and  Perlian  words, 

af  which  he  has  ezfafbited  many  fpecimens.    To  theolo- 

rs,  whofe  duty  it  certainly  is  to  ftudy  the  language  of 
New  TeAamerit  with  attention,  w^  would  fttenuouf- 
ly  recanmeiid  the  peniCil  of  this  workj  whtch  in  th« 
EmgUAi  tranAation  is  one  of  the  moft  valuable  acceiiions 
n  to^icriplhral  criticifm  that  has  yet  appeared.  We  fpeak 
•f<tii/Cngtifli  tranAadon,  which  the  large  and  judicioua 
i»^^o(fSt  MarAi  has  rentteredlnSnitely  fuperior  to  tha 
jj^       originaKi"»  "•         ^-^    ' 

Pcculiiri-        T*  ihĕ  oWer^^ationS  WhJth  hs(Ve  been  made  refpeding 
•ri^  iq  4ie    tie  languagĕ  oT  tht  New  TiAataent,  a  few  remailts  raay 
compog-      be  added  cohcerning  tte^peculiarities  of  the  ftyle  and 
jTgjju-    **"*'*^  "^ ^^  ^*ct™  ^*'™»  particularly  the  hiftorians. 
-j^/^^TW!  remarici  ettend  to  the  Old  Teftament  as  wcU  as 
mnatji       *<>  th*  New.— The,^!;*  quaHty  fbr  which  the  facred  W- 
X>ifirta'    6«tj  Is  remarkable  is  Bmphcity  in  the   ftni£hire  of 
ticmj  u  bu  the  fentince8,     Thb  firft  five  verfes  of  Genefis  fiimi(h 
tio!uof'tbe'^  «xample,  which~confift  of  cleven  fentences.      The 
O^pelt.      ^b^sntiyes  are  not  attended  by  adjeaires,  nor  the  verbs 
by  adyerlw,  -110  fynonyroas,  no  fuperlative8,  no  effort  at  -. 
cspreAing  things  in  a  bold,  emphatical,  or  uncommon 
■nannct. 

2.  TheTecond  i^naHty  is  ilmplici^K  of  fentiment,  par- 
iiculatly  in  the  Pentateuch,  arifing  from  the  very  nature 

«Ithe  eariy  and  uncultivated  ftate  of  fociety  a^t  which 
•that  bodc  ii  converfant. 

3.  Simplicity  of  defign.  The  fubjed  of  the  narra- 
ti»e  fc  engToiTes  the  attention  of  the  wriler,  that  he 
1umfelf  is  as  nobody.  He  introduces  nothjpg  as  from 
°himielf,  no  remarks,  doubts,  conjeSures,  or  reafon!ngs. 
Our  Lord^s  biographers  parlicularly  excel  in  ihis  qua- 

'lity.     This  quality  of  ftyie  we  meet  with  in  XenbpI)on 
.nd  Csefar. 

The  Evangeliih  may  be  ranked  nest  to  Genefis  'foe 
Cmplidty  of  compoStion  in  the  fentence^;  '  John,  and 
ltfatthew  are  diitinguiihed  |br  it  «iore  than  l^^rk'  ^nd 
Luke.  Bnt  rhe  fentitfient  is  ni^  '&  remarliable"^for 
fimpKcity  in  the  £vatigelift  as  ihe 


■4 
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thns  dpreding  our  batred  at  the  Vicet  they  eosGimitted, 
Dot  at  the  pcribns.  Tlw|r  nevctr ,  mention  fuck  pctfim0 
without  nec4(Bty  \  wbich  ts  the  cafe  with  the  high-prieft, 
Pilate,  Herod,  and  Jiidas :  the  tbree  firft  &>r  the  chts»  ' 

noldgy,  the  Courth  to  do  juAice  to  the  elcTen. 

Herodias  it  kidaed  ^ entiened  with  diOiononr ;  but  her 
crime  was  a  public  one.  On  the  other  hand,  aU  perioM 
diftinguiftled  for  any  thing  virtuous  are  careiuUy  men- 
tiened,  Joicph  of  Arimathea,  Nicodemus,  Zaccheu«f 
Bartimeus,  Jairus,  Laiarus,  Mary,  and  MaKha.  Thcy 
record  iheir  own  faults  (Pct«r's,  Thomas^s),  nor  do  Uicy 
taiikjt  any  merit  of  their  coiifcffion.  In  onc  uiufonft 
ftratn  they  celatc  the  moA  %nal  mlracks  and  moft  onli' 
Bary  fa£b. 

From  th«  narrative  is  excluded  that  4|uality  of  liyle 
.  which  is  called  anitmation.  Nothing  ihat  difcovers  ^si» 
£on  in  the  writer  or  is  calcukted  to  excite  the  p«i&aM 
of  thc  reader.  £vcry  thing  is  dircAed  te  nend  th« 
heart, 

But  in  tbc  dilboai&s  and  dialogues  of  our  Savuut 
the  exprcfrion,  without  lofing  any  thing  o£  its  iimplicity, 
k  oftcn  remariiable  for  fpirit  and  energy.  Refpe£Hng 
harmony  and  imaothnefs,  qualities  whieh  .only  add  an 
extemal  poliik  to  languag*,  they  hsd  oot  the  Ie«ft  ibUp 
dtude. 

As  to  eliegance,  (herc  is  an  ekgance  whlch  refult«. 
irom  the  uie  of  fuch  words  as  are  moft  in  ufe  wtth' 
thofe  itibo  are  accounted  fine  writers,    and  from  fiich 
arrangeraents  ih  the  words  and  clau&s  as  haye  generally 
obtained  their  approbation.     This  is  diiclaimcd  by  thc- 
£icred  authors.  } 

But  there  is  an  elegancc  of  a  fuperior  order  marc 
nearly  oonnej^ed  with  the  ientmicnt  \  and  in  this  ibrt 
•t  ekganc^  they  are  not  deficient.  In  all  tbe  orieRtal 
languages'grcat  ufe  is  made  of  tropes,  efped^y  meta» 
phors.  When  the  metaphors  employed  bear  a  Arong 
leiemblance,  they  confer  vivacity  :  if  tbey  be  boRojtad 
itcm.  obie£b  which  are  naturally  agreeable,  beautiiiil^ 
or  attraOTve,  thcy  add  a1fo  clegance.  The  £v8ngelifls 
Ibmiih  us  with  many  csamples  of  this  kind  of  in^acity 
and  elegange.  ^'  Qur-Lord  borrows  tiropes  fro«  ociin* 
fields,  ymeyardsj  gardens,  &c.  „_ 

.,       As'^  vaTuqb]e  appendage  to  this  part  of  our  fubjed,  Proper  «m- 
we  ihan'fAioinl)r  CBjWpb«H's  method  of  ftudying  thetl»odof 
kmJM 'bf'^(^NeTit^.Te*aiinent..   This  we  oJfcr  to  our"""^'"! 
Tcaders  ■i/i  a.,t>eaatiful  inftance  of  th|e  judicio^s  •PP^- xeft>mritl 
tion  oF  phITbfophy  to  fa(^e^  |ludies.      It  is  the.iame|,|ana]7fii 
methpd  of  difcovering  truth  by  analySs  and  ind«£Hon,  «i>d  iBdue» 
j  which  was  purfued  by  Sir  Ifa?c  Ne\vt<»j  witlj  fucn  atto.**"'- 
nilhinR  C"''.'?*!?»  ,^'h'ch  finc«  his  tinie  h^  bpen  uniurmly 
—  CL\c.i  !r  — -..'...-•1  _i-ri-r._i...    and'has  peen,  aIfo  ^rt<-. 


^  _   PAitateuch.   -(Thi!'.    praflifed  Jn  liaturpj  philofophy.  , 

realbns  of  this  ^iftrence  are,  ihe  ftate  of  Ae  Jews  was  i,  plied  to  phemiilry,  to  niedjcine,  to  n^tucal  hiiloty^.ao^ 

-U ......-.._  _.__X_.  u...iI[Uv    ^._>Jr.,..'.^.     /^      ..     •Lf,.r     ._      r  m;„3%y  the  l%TjipuS  br  Itei^, 


tot^ly  changed  ;  thei»  mannirs,  teuAbsS^,  ^ci^fpKt  into-,    to  the.pliilorophy  of 

&£fa'ohs  both  in  rtljgjon  and  politjrt.  '2.  Th«  ohgeA"of  j   This  is  the  p^th  of  fo\ 
r>ir  T  <nv1ta  m:..:o_    «v:.i.  :.  W.'_J.--i'i:iL:.A'--r'ii.'.:'    1 i  ._   .1..   j:/ui „ 


fourid  philorophy,  whi^h  .can.^aIonfe(  "^, 
our  Lord's  miniftry,  which  is  (lie  greal'fUbieft^of 't^^ielj^lead  to  the|  <)ifcovery  of  truth.  In  ^^^^%^  ^"""'.i.k 
goipels,  was  ta  ikcukat^^a^itSlrine  and  moraBty  witli'  \  orogrks  may  be.now,  but  it  will  b?  fure.  1  Ilj4l  P^^>1q«j.  , 
which  none  of  theTrfyflemsj)erfeftIycoincrded:  jbeCdes,"  .i»ians  wpuJd  (leadiiy  adhere  to  it,  we  jpi^t  ,thM»  entRn- ,,{, 
h«ing  conrtantly  fJppofed  l^  all  the  great  ■'men^  ther,  .tain  {he  plearing  ^pe.pf  dilcqr,dinft  f9revcr  fll<^^.ahf<wf-  ^ 
graitK  part  of  Ms^hiiiory  cohffftS  of  ini^u^ions  and  ^'\  fyftems<)F  relijjion  .which,3|-e  founded  on.'.|bgIe'pa|&|(es  ,; 
patts(  3.  A^sitiioccupied  vi»Sth  What  6ur  Sa^burTaid  and  det'ached  fragriients  of  fctir.ture,  and  off  ejjajj^imnygaij» 
•sid  wbat  hc^did,  this  ^akes  tv(d' diitJniiiton»  «f /lylo'    <q)inions  and  doftiines  on  a  foM  foundatibir.    '  ■^■•- ,i 

.   2      '  '  «i.  To 
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Ih^  *'I.'^'  g&i  M(Ia9flftetf  widi  eadh  miut^ii  Ayle  ;  U 
•*  »  "'dbCm  Iu3  tamnH  el  e48i>^fition,  both  in  feiiUnces  and 
^j*_  IMwnplM;  16  reauA  the  wttrdr  «id  phriies  peculiar 
SubT  to  ^■»1  and  ihe  pecaliar  appllcation  ihat  Me  riaay  ibmo» 
M  M  tioMs  malte  of  ordinaii^  Wiirds  j '  tbf  thei«  ir*  fSew  of  thore 
lif»**  initer»irfio  haTettdt  Ut^  ^caliarities  in  allAe  rel^£& 
^H^  M»  mettiitned.  ThU^KS^salntanie  with  each  oan  be 
MiiiKĔ-OiAy  Hy  {he.£i«e<^i«ht  ^d'  atUAtiW  reading  of 
kii  woriu  iii  hi«  ottnljti&gttim!. 

"  ar  Tb  inquiA:  imd  thii  cSiartfttf/dj^  fkuatfon,  aiid 
Ae  «Kce  «f  ihe  write^j  the  'timii,  the  pTace,  and  the 
*eaAi»  oThis'  wriCiTig,  aAd  the  peopte  M  whde  imme- 
dkte  lrfe  he  erigiftdi;jf  intended  Us  work'.  Zverf  ont 
af  djcTe  particulars  will  fdmetimes  fetvfe  T6  elueidate  «K^ 
fiAai»  dtbermfi!  i>bfca^  pr  ddubfful.  This  kno^ledge 
MW  iapanbe  leamed  fbbm.ie  di!igehf  and  reiterated 
imkiot  l&e'bcfbh  it&TT,  aiicl  '«i  pwX  U  gathered  fi<6A 
«{lal  autlwotic,  ^r  a^  kait  probable,  acdounts  hnii  bten 
ntmMlled  lo  ni  i^deA^g  the   compikni^nt  of  ebe 

•*^e  la^^^rtti^dirtaion'!»,  ro  corifia«*  {he 


23  1  s   c  H 

**  7.  Bu(  Sf  iri  tliefe  tkett  btf  feand  nbt^rig  ^t  catt  Scnptnre. 
thro\v  light  on  the  expreflion  of  which'  we  are  ift  dtnrb^  V  '••* 
the  Ibttrth  recouffe  is  to  s^  the  plaee<  wberein  titĕ  wtad 
at  ph»a<6  occurs  in  the  New  TAtameitt,  aAd  in  the  Sep- 
taagint  «erfian  of  the  Old,  adding  to  thefe  (he  eonident- 
(Sort  of  the  import  of  the  Hebtew  «r  Cliiidaic  word, 
wh(tfe  plae«  it  ooGupies,  and  tKie  eitent'  of  figmficaiJon, 
of  whkh  in  diiilrem  occisrreneet'  fudk  Il^>rew  or  Chi^ 
daic  term  is  &fcepdble. 

"  9.  Perhaps  tbe  tem  in  queflSaii  i>  on£  af  Uiofe 
whioh  verfr  tarel^  oecur  iA  Ae  New  TeAamen^  arthofe 
oalled  i*iii  \tyeftHt,  only  on<ie,read  in  SeriptiDte,  and 
iiot-fonn4  at'  ait  m  the  trahliatita  of  dke  Sgteaty.  Se- 
veral  fuoh  woid»  thA-e  »fe.  iheit  i*  il^  a  necolity', 
ift  the  fif&  plaoe^  foF  reCurring  to  the  i«/£tiaff  ie&ptt- 
tfa«  of  the  tena  in  cl!all!cef  author».  This  i«oiiieaf 
thofe  (tafes  whe««iiv  ehe  aiterpretation  giWM  l^  ttiĕ  ear- 
Ueft  Greek  Aitliĕrs  det^t^i  paMtcuhir  Koliee.  la  this^ 
)kMe9ef;  i  liirtt  «yfiaf  t6  tliofe  doaaariht»  wheKjii-  dtqf 
ghe:  »Iitci«l  «cp«rri!ion  of  the  liWitti  «a((,  litid  fc'  not 
rtm  into  TtAen  and  alkgoi^. 

Tbe  aiartatb^pt»  of  (H«  NeWT<abM«nf  Ae  ^  i^Msaa- 
ttiPA  fource  frot6  wKch  Ae  giiniuine'  readin^  «f  e&trcriptior 
(sreek  Teaatnent  are  to'  he^  di<a«m.     The  prmCetr  «filthe  New 
ttonsaie.  either  cepiies-  ef  risore  aneibne  etiiyan^  ^  ^TettMaeiit. 
manufcripts  -,  aiid  they  barc  no  itirther  aiidiority  ffean-  ak 
tttey  corre^HMtd  to  th^  mienAit^  hm  vMch  Aey 
«rts»  oi%inally  takem    B]^  Mtiu(crlj^  6f  l!h<(  Pti^  Tei- 
A^ment,  we  meon  thofe  onty  whith  ttetc  wriHeh  ^i|»^ 
fb'e  iavention  of  printinj;.    The  molt  ancient  of  ttĕ^ 
are  loit,  and  there  is  no  iMnufcrip(  now  ex«Mt  eHlet 
thaA  the  fi;xth  cehtury.    Few  eontain  thm  wWii  Nieii^ 
Tedai&ent}  fonie  contain  the  four  go^pels;  fome  the 
A(h  iS  the  Apodles  and  E^Hles }  and  ott^ts  tbe  tiboR- 
df  Revelation.  TKe  greateff  number  are  tbofewlMelt  eelM 
taih  the  £r((  pa<l }  thofe  whicb  have  thc  fecon^  or  the 
ft^'  ^d  fecond   tbgether,  are-  likewife  liiuberous ;  bui 
thal<rof  the  third  are  extreme1y  iew.     It  maft  bc  added 
rf(b,  tjlatin  m'aiiy  manuferipts  thofe  e|pfl]ei  are- «stitted 
f*hofe'div{ne  atttbority  iri»  formerlv  doubted» 

Tliei«  are  many  manufcripts  which  havi!  been  eHkJr 
Hiined^onry  (ot  a  lingle'  fext,  fuch  aa  t  John  r^  7.  or  a4: 
Ieaft  ibr  a  vfery  fmall  number.     Others  have  beea  exa« 
riiined  from  die  heginning  to  the  end,  but  not  cora- 
|detely'and  in  n!fpeS  of  all  the  icadiiigti.     A  thitd  clals- 
e«mdfts  of  fuch  as  eilher  have  been,-  ot  are  (aid  to  liave. 
6et!fr,  coiiipletely  and  accurately  cuIlBted.     But  this  rc- 
cpiiKes  ftich  phlcgirialic  patience,  that  we  can  hardly  ex- 
ped-tt»  lirid'  in  critical  catalogues  all  the  various  read^ 
ihg«  wbich  kave  been  only  once  cOllktet^    'WetAcin,iM 
eoOating  a^y  adanulcnpts    aitew^-  itiade   difcoveries  ^ 
whiehihdd-etitirely  efcaped  the  notice  of  htt  pcedeccObra. 
Thr  foj(krth  clali  conAlte  of  fBch  as  have  been  com«^ 
pletdy  an^  accunitely  coUated  itiote  than  once  ;•  but 
hef(rAft  W  a»c  in  chmgtr  of  beihg  led  into  erjprrt^ 
Wlien  variou$  readings  are.tran$ferred  from  one  ^ittcal: 


friiidtMlfeopeofnie't>iibk,  an\l  the '  ^articutars  chi^Ay 
<bfemt>le  ii»  ^  meihed  by  which  the  wri^er  has  ^u^ 
MMayesei»^  \tiĕ^fgtu  This  direaioh  U  particu. 
\tAf  iMMeat^  t»  Uie  e^olary  wridngs,  ef]^iaUy 

<*  4..'  tf  *  i^^lni&ic  «eon^  dr  phhlle  dcettr,  «hich  a{^ 
fKnlFdt}ffln«',  pM9ps'tBiimenigibIe,  the  &itC  thirig  We 
ee^wdti,  i#fiitiafte(^A^  tbe  reading  is  genuine,  is 
*  eeiiiJKhe  cMtiM,  to  iitteti<F  to  the  KlWirter  >here< 
in  thrtemr  ie  inthxhiced'i  whether  in  a  chaih  eif  realbn- 
kge^iliil  KRdiied  naTratiaii,'in  a  diefcri{Hiaii,  or  ii\> 
•^ded  ia^  «hoMetion  or  eommahd;  As  the  edncru- 
fidn  is  inferred  from  the  premiites,  or  ti  fix(iQ  tH'o'  dr 
■KKeknoim  irutha  a-dtird  ankrtomi'  or  un^b^ler^d'  be* 
fcte MiyiMrly b^ dhdlwteJ'^  fo!  iro\a  fuch'  dttentioh  ra 
itoHiaeiiue-iii  eonneMorti  the^tm^iort  of  iii' ex'pre(Iion, 
iritM^dbAaiC  or  amhigucitu,  wiH  foniet!nter  wlth  liso^ 
«k  cel«rfit^  be'  ^ooMted;    'thlsj  hbtMMr,  will  not 

"  f.  yhl  tb  Mot;  Ua'  the  fee(AVd  cohSdiiMdiH  be;  wfitf. 
dKi'^'D!H&  or'.'(iHi«fe  be  ener  of  tite  writer V  ^edhlik. 
iidati  lf  ib,  it  caam  BattttMtT^  tt^  be  ki^tiiYcd,  ivhac 
ii  the  acceptation  in  which  he  emplOTs  il  in  other  ptecdi:  ? 
lliScrenkeaiiitwbe-piMi^^ytHe^iaiM  irt  Au  pa<l£gc 
BMdb-  revMfw,  perha^,  hy  ati  eaTy  arfd  AHbtral  «ietaphbr 
drfltKb>trope^'Oul  eoeitton  aect^ptation  may^tte-  Sa 
«>  owrirMelr>erfĕft]y  ridtf  tltt'  psSj^itt  «(tkltiotf.~. 
BMnrlitdi^-ddi^  pliMel^tehMttinitbe^ti/atiiar  p^irait' 
mAnm  thirihiae  audMr  &  ef iAMt6det«bkraift;  ^oagh 
d»  tenn-Oloald  no(b«'{lWalar  tiii'himi 

•^6.  %a.  d&dlf,'  if  there  Oitmri  ^  'ntnMtt^'  {n  tiit!' 
GAewiiw^tltAeiteehSgMk-we  pleeerlat^^ottt^e  IS4' 
had  10  the  ^tmiUsr|*|AMi<  if  thM  be^aiiy  Aeh;  ih<  the'' 
odier  6credf  initett:     lfy  pa^li^ipMraj^ĕs,  I  i;^eftn- 

lho»ViM*».  «f '*fe'*flf<^lty  6^ur  iff  hii^yy,  wherejn'  ^    , ^.., 

Aenmeor  a'fi]ular  itoiy,  mictclc,  or  cY^nt,  13  telatedjJi^  as  from  that  pf  Gregory  to  ]\(iU's 

if  m  leaching  <jf '^ionmg,  ^diole  pkiti  'w&erein   th^"    ediiron,    and   from  the  latter  to  thofe  of  &ngĕlrapdi 
'  '  da£{Mne  la  tietfte(^.  orl  tW  "  ' *'  --•■ 


.  ntor  da£hine  ia  tiedted).  orl  the*  Ottae  p» 
nUe^ni^dltoded-.;  aM  hr  aMrJt  lettnHi  theile'  wiwieih 
ArWt^o^ do&rj»  t»JiiiiiAeiHted }  ttp,  iF1fte  6$- 
iedtylrGNidhlpi^rijMyABB  ihnd  tWii^to^^tihrineiity 
kt^jte»l»|rfbgeriir  Ulh  bdok  reHi«i4'to,.  l^dt'  rrt| 


'Wetitein,  the   mahofcripts   muit.  foibetimes  be  ../al^ely 
iiainedj  and  varioo»  readings  inuiV  frequc*tV  ^  -lOtiti^- 
ted;    ,And  es  '\^tflein'  bas-  marked  by  dphen  mawi*r.r> 
fcripts  that-in  famiei*editions  had  been  deooted  by  thcic< 
Init>al4etter^he  conl^  £BBrceIy  avoid  ^ubl^lnting,  in  ioRie 


tkliaAiifrf{jfe>r,.aaiiiith^&eek''^^i^ffiin,.^  'cales,  ene^gtne  inKcad  of  another.     The^  ii£th-ch|&h 


-^rhich  is-Bjt  nir  dia  maSi  nduable^  canfifis  of  &ch  as- 

have 
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^mi^  1nlve  !j«en j>ffiitf*  v*«rV  w#!;i|ttS  a«ffefBWI^rtirih  Viflt^1n']pr^!fereii!«'  to  «rtTi  o*ĕ?n^f  T?  » 

-^     -  origihiil  ijamqh  wElSe^Grtdc^^^rlhineiit.'    W*  ciin  boaft  fe  iioiw6-4ifti!hn«gWfficent,  ift*  v»ftl4-  <*rtain!y  toHi" 

Imt  of  a  v«7  'ftW  manilKT^s  oF 'this^ kltid.'  Htarnt  q>ortali^ on  thofc  nen  w|to  would  ^Vf  !t  thefr 

prititĕdatOxfa«,  ih  l^jj|,  tk(c»ai^'the  ApdBe(/i  'age"rit»(I'gl|5ft«nce.  ■■■■-' 

Greek  an*  tatin  fr6m  \ht  Codex  '^KMittiM  3.')  ICniji-  '  '^"  '    '        ' 


tel  has  anneitd  lo  his  eijilion  of  UlpUbis,  p,  's^--ixi, 
a  clopy  of  two  yery  ancient'  fraginent»  pimrVMl'tn' tH» 
Tibrary  of  WoMtebtrttle'',  the  orie  di  ttk  iata  06fp4» 
injgeneral,  thc  other'of  St  Luke  «nS  St-JoW.  V^dSf 
J>nnwd  in  i^Wthe^CodeKAlrtandrinus,  •  '■^nufcript 
df  jgreat  anti(^[iitv,  Which  (hall  afterwards  be  ggott 
fully  derctibed;  and  the  UniVerfity  of  Cambridge  bas 
refolved  to  pHblith,  in  »  Amilar  manner,  the  Cod. 
Cant.  I.  ot,  u  it  is  ioinetines  called,  tihe  Codex  Bez8t, 
the  cate  oi  whicii  isintruiled  to  Dr  JOp^g,^  pt^lica- 
'tion  which  wJU  be  tbankiblly  «!Ceived  by  ewry  biei^ 
to  fac'fed  criticllhi.  It  was  the  intentioh  <if  the  Abb^ 
Spoletd,  i  ieW  yean  ago,  to  pablilh  the  whoU  of  the 
cclebratedCodes^^t^icaAus}  which  Wo^  l!kewirehav< 
been  a  inoft  valuable  accelTioti,  fince  a  oiore  imporiatit 
nianufcript  is  hardly  to  be  foutt)I  in  ^l  Europe.  He 
d£livere4  for  thlj  E^h'^!*  ^  hiiemorial  to  the  pppe*;  but 
the  dcHgn  ^vas  n6t  put  int6  fej|ecution,  eilha  becauGi 
the  pope  rePured  his  alTen^  ^r  'ihe  abb^  abahdooed  it 
bimfelf.  See  the  diientaT  Kble,  VoL  xxli.  h°  333-.  ind 
j^o  vol.  xxiii.  n"  348. 
Micliaeli**!  "  A  very  valuab1e  librarj,^  lays  Mtchaelisi  <*  miglit 
tyropoiil  be  compofed  of  the  impremon}  of  ancieot  manufciipti| 
of  takmgu)  ^.),jg],  thouEh  too  expenfive  for  a  private  perlbn,  (hould 
of  ancient  ''*  admitted  into  every  uniyerCty  colleaion,  erpecially 
the  Alexandrian  and  Cam^ridge  ,manufciipts,  to  whicb 
I  would  add,  if  it  were  now  poAible  to  procure  it, 
Hearne's  edition  of  the  Codes  Laudianus  3.  A  plan 
of  this  fort  cpuld  be  executed  only  in  England,  by  • 
priyate  fubfcription,  where  a.  zeal  i»  firequently  dilplay- 
ed  in  literary  undertakingf  t}iat  is  unknownJn  other 
countries ;  and  it  were  to  b^  w^hcd  that  the  projeA 
\N'ere  beeun  before  length  of  tlme  has  rendcred  the  ma* 
pufcripts  illcgible,^  ^nd  the  attpmpt  therelbre  ^ruitlels. 
Ten  thoafand  pounds  would  go  a  great  way  towards 
thc  fi],l£iUin{  j^f  (his  rMaeft,  if  \\xf  Ikaped  tbemfelves 
djd  not  augment  tbit  iu^^ulty  of  thc  .((ndertaking,  by 
a^ding  tlRi?  own  ciitical  remarks,  ati4  ii^idea^ouriDg 
thereby  to  j^copmni^  thdr  pubncationsV  rather  tban  l^ 
prefenting  to  the  public.a  faUhFul  copy  pf  llie  origin^l, 
Shouldpoftenl;y  bc  put  in  poiTel^on  Df  faithful  'jmpcelSoai 
flf  iiKportaot  manwTcri^t?,  a^  accjuIfitlon,whifh  wouU 
ren^er  the  Ugbeft  fervtcie  t]p  ,t»cr«4  cnticifsi,»  all  th«l^ 
cditionst"'  '  ''''  '"^  " 
tbe  famc 

tlcTpint  of  an.EoEl*ft»WH»  ^  IjeM','^.)^»^'?»»"*''^^^!! 
l^edlbreignjcrs  hay'^  To  PI^«iWu4  ^<lJ?e4j«>P,P*»^J^ 

^ality.  ia,  fueportJyt  .lyorli^j  J^\-^mW  ^.  -k^Pm 
M*»bIic.uUl2^i  .JI»pl^»^M8|,||ysh«e%jf9|)flfcj 

■i  ^»«;-l   .■   "w  /sl  «"^' 
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l^heire  kre  oiaiiy  ancient'  mana1bipt<r,  elpeilSltly  ^ 
Wtaly,  Wbidt  have  n<vei*  been  coHsted,  but1!fe  IHII  un- 
expR>red,  Rdre  is  a  field  where  tthich  reraajns  to  te 
don*.    ^^  M;arlh'»N"cites  toMlchaelhj-rol.n.  p.^^3.' 

'Wfch4eltS  Has  giv^  a  catalogo'e"Df  ancieijl  ipariufcripL$, 
«moimting  ift  numbejr  to  292,  to' which  he  haS  added  a 
Aiort  acCount  of  ^ch.  '  Iti  this  place  we  Aiall  Confine 
oor  obfervailon!  to  t^e  itujft'celebrated,  the  Alexandrian 
and  Va,tican  manufcripts,which  We  have  cbicfty  extra£l' 
ed  from  MtttiaeKs.    '  /  ■ 

The  A/eMtiJt-tan  nuunljcnpt  confifts  6rfouf  volumeSi 
ttic  fiitt  threc  of  wlinch  conlaip  the  OId'Teftament,  tbl 
^botth  the  New  TĕttanJent,'  togCther  witt  thefirft  %h 
Ale  of  Clement  to  the  Coiimhians,'  and  a  fragmcnt  of  th( 
fecdnd.  In  the  New  Tedament,"  which  aldne  is  t)ie  blj- 
ieft  of  oor  prefent  inodry,  is  wantlng  the  beginninp  a| 
rar  as  Maitbew  xxy."  6.  «  tvfipt»s  i{x'T«< }'  Ekewife  &ofb 
lohh  vi.  Jj6.  to  viii.  52.  and  from  2  Cter.  iv*"'i3.  losii.  -L 
It  mnft  likewife  be  pbferved,  that  the  Pfabns  arc  pr^ 
ceded  by  the  epillle  pf  Athanalius  to  Marcellinus,.  aoa 
followea  by  a  catalogue,  Containing  |hoie  which  are  t9 


Arcount  a, 

ttfeAleXMr'! 

driuim».^' 

milctipt.   n 

ik 
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Virgift  Mary,  entitled  irftTU))gt  /««41^  '««  St«T«s» :  futf 
tJier,  tht  Nji^the/es  Su/d>S  ^rti  mnuiei  to  the  I^falmj^ 
and  his  Canones  to  the  Gofpels.  It  is  tnie,  that  lliiS 
Tias  no  immediate  reCsrence  to  the  New  Teftament,  biij 
may  have  4nftuence  in  detejrnining  the  antii|uily  pf  tba 
|nanufcrip|  it{elf. .,    '^      .-  .,  ^ 

It  has  neither  accents  hor  marks  of.  aOiiration'}  h  Is 
wniten  witk  capital,or,  as  they  are  called,  uncial  letttrt^ 
and  has  very  few  abbreviatioRs.  There  are  oo  inter- 
vals  between  the  wor^s  j  but  thc  fcnlĕ  ,of  a  paiTage  \$ 
Ibmetimes  terminated  \ij  a  poiot,  and  {om^tii^es  py„K 
vacant  (pace.  Here  anfes  a  fuIpicion  that  tbe  copyij) 
did  npt  underA.and  Greek.'becfiK^  thd^  ,.m%rks  are 
fometimes  fouo4  cvet}.in  t^e  middle  of  a  word,  lor  ii^- 
ftance  Levit.  v.  4.  «m^  «  "io^  «>.  iyM«iu  ^  Numb. !(«}. 
29. /ii»Tis>.       .        .        

This  man^tciipt  was  pr«{ente4  tp  CWIes  I.  in  1-6 ;|Q^ 
Sy  Cyrilliut  jLucaris.patriarch  of  .ConA^tinople.  ^. 
nlluikhiiol^  l^as  riyen.tbe  foII»,)ymg  account  j  "  .V^(p 
«liow  Jli),)))ucK  Qf  ^  m>nvfcji;ipt  ^fl!S^>oly.  writing}  yt 
t^e  Ojd.  tsA  Nef)r  Te^amenythat  Tbtcl^  |Q  Egyptiw 
I^(W.,9f  S^n^wxi(lfiihUi*jiemfika  S^gyptia')  W^cot^  ^ 
Witli,herownl)atv£j300.y4an,age,(4i].  .  She  lived  f()0B 
%ft<w  ^the^ipQunc3  s^  rtoe.  J^x  naipe  i^s.  tibriperly  a^ 

8.e»4.#,U»f  ,hHi'  V  M  .^9  t3hrift5?ra*tr  ¥(«s  rubve|. 
.^'qftW.j|i/iere4.t}>e  Himc  Jatc^  yuii  Uk.  n ain|;  ,q| 

.J.x  rf-\    i<'"    '-.    -     ai'  ••,    -■.  '•    •■  •  .     *Wlf 
.■^»^  ,iM..     A   f  U  ...  .j    ,......'  ^ tlr',  .    J,A  ,'}f  "H 


»«f 


M^),He  mmtnim  iMlMDMr  l^>««  A«ftar<tii^  tliis.«w^Vt)M*«!tb««gnnd<"Pt  "wA  ^ >f»<mitM 
i»vd9*i  Milite  to  whkh  foi«]any  wdghty  objediaot  BOy  be  made,  tliat  iu  bmiR  ftrenua«s  adv9C|it9(|ljU.  hfi$ihf 
undertake  to  deSend  it.    But  this  crror  has  bmilhed  Oodu  with  ao  oppartoMty  of  produdng  many  arguiMnW 

«gihift  iltt»niyilrrof  tlw  Ouiai  ir*aM>/>»mj;"i»titlt  tetiii  ib  1m;ii^;  tlwi  Oirt»  «id  uUw»,  wlm  liiw  leimrt  a 

b^nice  wlii^as  bcen  de^c^nraaB  the  account  of  Cynlbi  k  ^mun  EeUoCirmt^l^l^^iSi^^^ 
jriatcs  that  ThecU  Hyod  after  the  council  af  tTico. 
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^        But  «nl  tmlitiaa  of  no  nry 
•'mpmt  dau  (jmtmirm  0  trm^io  reuiu)  ha*  pie£:ived 
JfcMcmbnncc  of  it. 

'  '~BR  tbe  leader  will  ice  thmt  thi«  «ccount  i«  merely 
tnMpMtl.  Or  8mkr  ver]r  propcrljr  ob{erves,  that 
ihcK  w  w  mare  reaiba  to  lely  on  a  tradition  rcrpe£Ung 
the  tnnicribcr  of  an  ■Bdnt  aianufcript^  ^an  on  a  tta- 
ditiaa  «rinck  idirtct  t«  ati  aacioM  rĕlic.  The  argu- 
■Mti  wkrch  bave  beea  iurg»d  by  WetAein,  Scaaier, 
Ondin,  and  Woide,  to  fix  the  d^  of  thi«  manuicjnptr 
■re  ia  mmj,  that  it  wouU  be  tedioi»  to  repeat  theia. 
Bot,  after  all,  itt  ajBtiquit/  cannot  be  determined  with 
cettainty,  tbough  it  appeart  from  thc  fi»rination  of  the 
letlcrs,  «riiich  r«faotble  tholĕ  of  the  fourth  aad  <ifdi  cen- 
tBies,  aad  the  want  of  accents,  that  it  wat  not  wri^ten 
ie  late  a«  th«  tcnth  centnry.  In  this  century .  U  wat 
fiaoed  bj  Oodin,  whik  Giabe  «nd  Schulze  have  re&r> 
nf  it  to  ttw  ilaurth,  wliich  it  the  yttj  utnott  perlod 
Aat  can  be  allowed,  becauiĕ  it  contains  the  epiAles  of 
AtbageSus.  Wctficin,  with  more  probal>ility,  has  cho- 
faii  a  aen  betw«cn  theiĕ  tiro  estrcmes,  and  reCerred  it 
to  the  fi&h  ecntnry :  but  we  are  not  juftified  in  drawing 
dn«  infefence  fraaa  the  loraiation  o^  the  lettcn  alone, 
fcriti*«veU  ka«<ni  that  thc  faffle  mode  of  forming 
tte  letten  «m  retained  longer  in  foaM  countnes  and  in 
faBC  awmftencs  than  in  othen. 

We  «rc  noir  in  poAeilicm  of  a  per&A  i&iprcdion  of 
ih  ■unalcrift|  which  it  accoapanied  with  fo  complete 
«d  Sa  ciitkd  a  coUcAien  of  various  readings,  as  is 
kmDj  to  be  tepcAed  Btan  thc  edition  of  any  other 
liaaaiciipt.  Dr  Woide  pnblilhed  itin  1786,  «irithtjpes 
cift  fiv  tkat  purpoG^  liiie  &r  line,  without  intervals  be> 
tween  thc  woida,  as  in  the  manufcript  it(elf :  the  copy 
H  k  perfcft  t  ideoiblasne  of  the  «»mnal,  that  it  mxj 
ftft^  it»  place.  Its  titk  is  Novum  Tffl*meinum  Grte- 
ttm  i  toSt»  MS.  j&»Mdrino  aui  Londini  in  BAliotitea 
Mi^in  Brimnici  »UervMur  dtjcr^tum.  It  is  a  Tery 
%lenifid  Cklia ;  aad  the  preface  of  the  leamed  editor  con- 
tiint  an  acciuBlB  deiciiption  of  the  inanufcrlpt,  with 
aa  esad  ]ift  of  all  its  Tarious  readings,  that  takes  up  no 
k&Aan  j^  page*>  aad  each  reading  is  accompanied 
with  a  tanatk,  m  which  is  giTcn  an  account  of  what  his 
pitdeceirois  Joninus,  Walton,  Fell,  ACll,  Grabe,  and 
Wcdldh,  had  perfiMined  or  negled^ 
__„  The  Yatiean  tnant^r^  containcd  anSitaBij  the 
i(AtTv  «iMk  Greek  Bibk,  includlng  both  (he  Qm  and  New 
!>*ii^  Te^haacnt  i  and  in  this  refpca,  as  well  ak  in  regard  to 
Mantiqidt7,  it  n(ciri>k»  none  fo  muc&  as  tbt  Otden 
jUnundhinmt,  hut  no  two  mantilSiipU  ate  more  dilG- 
nitar  ia  th£r  readinEt,  iA  the  New  TeHattient  as  weU 
ai  m  the  Oid.  Afttf 'the  6ofpels,  winch  are  pliced  in 
fte  ufiAl  order,  coiae  the '3l.ftt  of  Uie  Apodks,  «rhich 
are  iiailediatelj  fiBUow«dr  «j  die  iereh  eitholic  tgiilles. 
Ihis  ihot  U  pai&ula»l|r  «Aed,  Wdlii  Gtoetia^e  coi^- 
teaded  tk^t  UK  fecift[ff  EinlTk  of  3t  1^etar/vith  die 
ttcaad  ad^ikiHl  of  St  Jfofan,  were  wsMSng.  Profeffi>r 
HUU,  in  a  ktter  datcd  Rome,  April  la.  1781,  aflii- 
nd  Mickaelis  that  he  had  ieen  thc»  witb  his  own  eycj, 
that  Ae  liKMd  £ptftk  of  St  Peter  is  pkced  lolio  1 434, 
mU^-it-St  Jdkn'fU.  i44</qdM'tUMffoL  «4^: 

t.*BtI.   '  lf '•>«».:  l::-     J        -' 
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then  fi>lkw  tbr  )EpiA]%  jot  St  Pabl^  bnl  n«t  kt  fhc  Saii.^. 

ufual  order;   for  the  t^Olc  to  the  Hcbrewt  is  pla^  — rw 

ced  immediatdy  after  tho(e  tO  the  ThcAaloiuant :  and 

it  is.^  improbibk,  that  in  the  moic  «ncient  manu- 

fcript,  fro9i  whicb  thc  Coden  Vatiennut  wa«  copied,  this 

£ptftle  was  evKD.placed  beibre  that  to  tbe  Epbelians, 

and  immedjj^iuy  after  the  £pifll«  to  th«  Galatians  (b)  ; 

for  the   E^nj^  of  St  Paul  are  divided  iato  93  fec' 

tions  by  §(g>res  written  in  the  margin  widt  red  ink  i 

but  the  §f>^le  to  the  Gaktiais  cnda  withj^,  and  that 

to  the  £pbefians  bcgins  with  70 ;  thc  £piftk  lo  tba 

Hebrew^  on  the  contiwy,  begins  with  60,  and  ends 

with  69.     With  the  words  mnutitm  rm  9iS,  Heb.  iz.  14. 

the  manufcript  ccafes,  the  rcmaioing  leayes  being  loft. 

Tbere  is  wanting,  therefore,  not  only  the  latler  part  of 

tbis  £ptiUe,  but  the  £pifl]es  to  Timothy,  Titus,  and 

Phikmon,  with  the  Revelation  of  St  John ;    but  this 

US  book,  88  well  as  the  latter  part  of  the  £piftle  to  the 

Hebrews,  hss  been  fupplied  by  a  modern  hand  in  the 

ijthcentury.     In  many  placet  the  faded  kttersbitve 

bcen  alCo  retouched.  by  a  modem,.  but  cateful  hand ; 

and  when  thĕ  perron  who  made  theie  amendments,  who 

appears  to  have  becn  •  man  of  lcaming,  found  a  read- 

ing  in  his  own  manuicript  which  diSered  from  that  of 

the  Code.\  V4iicanus,  he.h^  noted  it  in  the  margin, 

and  has  generally  kft  the  text  iUeIf  untouched,  though 

in  fome  fcw  examples  he  has  Tentured  to  erafe  it. 

It  is  certun,  that  this  manufcnipt  is  of  very  high  an- 
tlquity,  though  it  hat  beea  difputed  which  of  the  two 
in  this  refpe£l  is  entitled  to  the  pieSMcnce,  the  VatiM- 
nus  OT  Alemandrinus.  The  editors  of  the  Boman  edi- 
Uon  of  the  Septuagint,  in  1587,  refierred  the  date  of 
the  Yatican  manufcript  to  the  tourth  centuiy,  the  pe- 
riod  tq  which  the  advocates  fer  its  great  riral  iefer  the 
Coden  Alexandrinus.  More  moderate,  and  perhaps  moie 
accurate,  are  the  lentiments  of  that  great  judee  of  an- 
%uity  Mont&ucon,  who,  in  his  BS/iotAeea  BibUothe' 
earum,  p.  3.  refers  !t  to  the  fifth  or  <ixth  centiuy }  and 
adds,  that  though  he  had  feen  other  mantiicrints  <^ 
equal  antiqiuty,  he  had  found  none  at  the  (ame  time  fi> 
complete. 

The  Codex  Vaticanus  has  a  great  refemblance  to  tha 
inanufcripts  noted  by  WetAein,  C.  D.  L.  i.  is.  33. 
69.  103.  and  to  the  Latin,  Coptic,  and  Ethiopic  veiw 
fions  }  but  it  is  preferable  to  moft  of  them,  in  being  ak 
moft  entiiely  tiree  from  thore  undeniable  interpolationt 
and  arbitrary  correSjons  which  are  very  fi«qttently 
foand  in  the  aboTe-mcntioned  manuicripts,  efpeciaHy  ia 
I^.  I.  ailtd  69.  It  may  be  appUed,  therefore,  as  a  mean 
not  only  of  con&rnung  their  genuine  readuigs,  bnt  of 
ddtefting  and  correding  thode  4hat  are  fpurioiK.  It  it 
written  with  ^reat  accuracy,  and  is  evidently  a  faith&l 
coi^  of  the  more  ancient  manufcript  &om  which  it 
«m  trah^CTibed.  Peeuliar  readlngs,  or  fuch  at  are 
lUiDnd"  neidier  in  other  manurcripts  nOr  ancient  verfions, 
aiii^rcldom  direorered  m  the  Coden  Vaticamis ;  md  of 
the  few  which  haTc  been  aAually  found,  tbe  gTeateft 
part  9re  of  littk.iiaportance.  But  in  proportiwi  «t  the 
niimber  of  fach  readings  is  Cbmll,  the  number  of  thofe 
>  t^lMtt ;  ht  fuppoit  <if  «i4ich  U^  ottly?  tiMttgh  aneibnt 
ji  '•,      •••0     .'.  D  -•        attthoridet. 
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Scitljtare.  abtliontiM,   bcTC   been   hlcbcito'  projuced  ;    Sat  thi$ 
'■'~~v~~'  inanuicript  has  not  throughout-  the  whole  Nciv  T«fta- 
ment  the  {ime  uniform  text. 

As  u-«  hafV9  now  a  beaiftiful  {Irinted  edicion  of  tlie 
Alexiindrian  inanufcript  hy  Dr-  Woide,  it  is  much  to 
be  withed  that  we  had  ahb  an  eKa^t  impnenion  of  the 
Vatican  n»nafcript     From  the  ruperflitiLUS  fear»  und 
intolerant  fpirit  of  the  inouilition  at  Rome,  all  acci.f$ 
to  this  manufcript  wai  refii'"ed  to  ibe  Abljc  Spolelli, 
Who  prefented  a  memorial  for  that  purpofe.     IJnlers  the 
pope  interpofe  his  authority,  we  mull  therefore  defpair  of 
having  our  wi(he3  gratiCed  ;  t>at  from  the  liberaliiy  of 
lĕntinient  which  tbe  liead  o£  the  Catholic  cliurcli  has 
(howti  on  fevetal  occaiions,  we  hope  tbat  the  pĕriod  is 
not  far  diitant  when  the  Yatican  library  will  be  open  to 
the  leamed,  at>d  wheu  the-  pope  will  think  it  his  gieat- 
,..       e(l  honour  to  encoitaage  their  refearcbes. 
Tlie  belt         The  moft  Tahiable  editions  of  the  Greek  New  TeHa* 
editiomof  nttnt  are  thofc  of  Mill,  3«ngel,  and  WetReiii.. 
N*«»Tefta-     ^***  edition  of  Mill,  %vhich  Was  only  fiuith«d  14  days 
nKntare     ^ote  his  dcalb,  occupied  the' attention-  of  the  author 
thofe  of      i»r  30  years. 

Mill.  The  colle6tions  of  various  readings  M-hich  had  been 

made  befi»re  the  tim#  of  Mill,  the  YeleGati,  the  ^arbe- 
rini,  thofe  of  Stephens,  the  London  Pelyglot,  and  fell*s 
edition,  wkh  thoTe  which-  the  BiHiop  hBd  Icft  in  manu- 
fcript,  and'-  whatever  he  wa«  abte  to  procure  eirewhcre, 
he  broughttogether  Imo  one  large  cOlltftion.  He  made 
lflQKWife  veTy  confidetable  addition«  to  it.  He  collaled 
feveral  origin»}  editions  mort  accuraMly  than  had'  been 
done  beibye :  he  procured  e>ttra£ls  from  Greek  manU- 
fanpts'which  had  never  \xin  collated;  and  of  fuch  as 
had  beetv  before  cOnaded;  but  not  with  fuAicient  atteYi- 
tion,  he  obtained  ntore  complete  e^ttrads.  It  ii^  faid' 
that  he  has  colledted  iirom  raanufcrip($,  fatherS',  and'  Mr- 
Sons,  not  fewer  thau  30,000  various  readings.  This  'col- 
Ie£lion,  ndtwithiknding  its  many  imperfeftions,  and' 
the  fuperiority  of  that  of  WetHein,  is  flill  abiblutely  ne- 
ceffary  to  efi'efy:  critic  :  fer  W«tflein  ha$  omitted  agrtat 
nwmber  of  readi^ngS -which  are  to  be  found  ift  Mill;  ef- 
^pecially  thofe  which  are  eitber  taken  from  the  Vulgitte, 
0t  confirm  it's  readings.  Mill  w>as  lAdeed  too  much  at- 
tathed  to  this  Verfion  5  yet  he  catinbt!  be  accufed  of  par- 
tklity  in  producing  ifs  eyidtna!,  becaure'  it  is  the  duly 
of  a  criiac  to-  exam1ue  (he  wilhdTes  oh  both  fides  of 
the  queAion :  and  Wettttih,  by  too  frequenlly  negleA- 
ing  the,evid4ice  in  fiivour  of  the  Vulgate,  has  rcndered' 
hfi$  colle^iion  left  perfed  ihan  it  woljld  otherWife  i>ave' 
been.  He  likewiie  added;  as  far  as  he  was  able,  rea^- 
iogs  froia  the  ancient  verfions  ^  and  i$  much  to  be  com- 
laended  for  the  great  attention  which  he  paid  to  the 
(^otations  of  the  f!(th!ers  ;  the  importance  ot  whicb  he 
&id  fagacity  enough  to  difcem. 

It  cannot,  howcver,  be  denied,  that  Mill's  Greek  Te- 
iiament  hsls  many  imperfe£liohs,  and  fotBe  of  rial  im- 
portanee:  His  extrafts  from  manufcripts  often  are  ndt' 
only  incomplete,  but  erroneous ",  and  it  is  frequently  rie- 
ceiTary  to  correA  his  midake»  .^rom  the  edition  of  Wet- 
itein.  Hit  extrafts  fi-oin  the  oriental  verfioii$'are  al^o 
ifflperfeft,  b6caufe  he  was  iinacquainted  with  theie  lan- 
guages. }  and  in  ielefting  readings  from  the  Syriac,  the 
Arabic,  and  Ethiopic,  he  %vas  oblig^d  to  haye  recourfe 
to  the  Latin  tran/lations,  which  are  anoexe^  to  thofe 
TW&Qi^.i4  tllietliDnda^  Colyglbt 


ITie  greltt  dillge«cfc  which  Mill  had  lh^«n  itictoHĕc-'  ScrptoijEf 
ting  fo  many  Vdtidus  readings,  alarmed  ihc  cleigy  as  if  — rv~--? 
the  Chrifiian  reliijion  had  been  in  danger  of  fubverfio!». 
It  gave  occaBon  for  a  tiine'to  ihc  triumphs  of  thc  deift, 
and  expofed  thc  author  to  many  alt.:ek.$.  Bnt  it  is 
npw  univerfally  kilown,  th^t  not  a  fiHgle  article  of  the 
Chriilian  religion  would  be  alter^  though  a  deill'  were 
allowed  to  feleft  out  of  Mi.Il's  30,000  readin^^  what- 
ever  he  ibould  think,  moil  inimical  to  the  Chridia» 
C8nfe.  „^ 

•  In  1 734,  Bengel  abbot  of  Alpitfpach,  in  the  duchy  Bentel, 
of  Wurlemburg,  publiflicd  a-  new  editioit  of  the  Greek-  \ 
Tellamenl.  Ine  fear«  which  Mill  had  excitrd  began 
to  fubfidc  on  thi$  new-  publicatioii ;  for  Bengel  vrai 
uh"iveifally  <fieemed  a  nlan  of  piety.  Bengel  was  not' 
cnly  diligjjnt  in  the  examination  of  variotts  readings^ 
bnt  inihe  ftriftert  fciife'  of  the  <vord  confcientious  ;  lor 
he  cofifidered  ii  as  an  oiEence  againlt  ihe  Deily,  ii^ 
thiough  his  own  fault,  that  is;  ihrough  levity  or  care- 
leffneiir,  he  introduced  a  fialfe  rcading  inio  tlie  facred 
text.  Hi$  objtft  was  not  tfWrely' to' make' a  colleOioa 
of  r*ad1ng$,  and  leave  the  choice  of  them  tO  the  judge- 
ment  of  the  reader,  but  to  examine  the  evidence  on  both 
fides,  and  drav#  the  inferehce  ;  yet  he  has  not  givw  bis' 
own  opinion  fo  Ire^uently  as  Mill,  whom  he"rele!table<f 
in  his  reverence  for  the  Latid  Verfion,  andin  the'pre^ 
ference  whifh  li«  gave  to  haWh  and  diflifeult  readings, 
berote  thofe  which  were  fmooth  aiid  flOv«ng.  It  m»y' 
he  obferved  in  gertierali  that  he  was  a  mtan  of  profound 
lĕatn?*^,  and  had  if  cooi  and-  fouiid  judgement,  tliough' 
it  did  not  prevenl  him  from  tWtiking  too  highly  of  the' 
Latin  rĕadin'gs,  and  of  thc  £ode*  Alesarikrinus,  wiih 
other  Lattni/ing  nianufcript». 

The  imperfeftionS  of  Bctigeys  editloti  «rife  chi<ffl/ 
from  Wu  diflM\tHc*  ahd  caulioti.-  Hc  did  not  venturc' 
t6  infcTt  iitt6'  the"  l*«t  any  resdthjj  which  had  nol  al- 
rdady  appt^ared  irt'  foft»'e  prin^^ed  ediiion,  cVen  though- 
he  bille^ed^it^to  b%'  th<  genuiBe  readirtg.  In  the  boolt 
©(' Re'veJatiOn  indeed  he  took  th'e  libtrry  to  irtfert  read^  ■ 
irigs  which-hadneVer  BeeW  printed  ;  becaufe  fevf  mdnu*- 
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fcripts  had  btfen  ufed  irt  the'  ptititing  of  thaf  bb&k. 

Th'e    celebrattd    editiort   of  John    Janrts- Wetilein,  »nd  oYWeU 
which  is  the  moli'  importaiA  of  aM,  a^^d  the  mort'  necef-  *«'»• 
fary  lo  thole  engagtU  in  facred  critf(!ifm,  was  publiihed- 
at  Amft'*rdani  in  l^Jl  ahd  l^jj^irt  rw(f  volurtesfoliq. 
No  man  will  deny  thSl  Weltteiii'*  Pi-oIeg»tnena  difcover 
pt6found  erudition,  critical  pĕnetratioH,  and  an  intiAiate?, 
ai;quaintance  wilh  the  Greek  m'anufcripls.    It  is  a  worlc 
which  in  many  refpefts  has  given  »  new  tum  to  facred 
cnticifm,   and  no  man'  engag[!d  -in  that  fludy  can  di& 
pen(fe  with    il.     Wherever  'w^ttAein  has  <ieKveredhi$ 
ientimints    refpefting  a  Gr*ek    maimferiptj    whicK  he 
ha»  done  lefs  Ae^uently  thitn    IVK11,    and'  indeed' lefi" 
frequently  than  we  could 'have' wlthed,  he  Ihoi^-s  himfelf 
art  expericnced  and    rsj^acious   crltic.     He  i»  -  fikjcwi£e  ' 
more  concifc  than'  Mill  in  delivering  his  opimon,  and ' 
dois  not  /upport   it  by  prtoduciBg  fo  great  a'  number 
of  readings   from    the   hianufcript  m  queftjon.     Thj$ 
cohci(enefs  is  the  confequence  of  that  warrrith  and  ha<{^. 
whicli  were  peculiar  t'0'Wetftein's  charafter,  and  wluc&  ' 
have  fometimes   given  birth  to  miAakes.  ■  ^he  &it  of 
his  difpofi|ipn  xvas  likewire^the  caufe  of  his  jadyanciog^ 
coiijeftures,  in  regard  to  the  hiftory  ot  his  manufcripts, 
Yrliich  espee^  th«  ^ounds.  of  probabilit^.  ■  JOMik  ^e  ci^ 

'"       .'     :        "tic«l." 
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j^ijuw.  jjtolrafelwl>IcK_heJ»»deB«Kdare,pafeatjr  p^  purpqfei  of  genml  knowledge,  lo  make  the  ondef- ^rpiore. 


■  m  tiusr^peft  there  is  a  renmflia|le  agreemcnt  between 
hioi  an^  nis  ^mincnt '  {)redecefibrs  Mill  and  Bengel. 
In  regabl  lo  tlie  JUilin  verfion  alone  ^y  appear  to 
,£^»:  mMill  ahd  Bengel  Jt  has  pawe|:ful,  and  per- 
Eaps  parUat,  advocates ;  But  in  WetAein  a  (evere  and  fa- 
gacious  jadjjei  who  Ibm^timcs .  condc^noos  jt  withont  a 
cauG:.  Tbe  .Cireek,  manu/ciipts  whlcb  coafirm  the.  read- 
.h>gsof  the  Vulgate,  and  )vhich.he  fuppofkd  had  been 
cormpted  Crom  it,  he  of  courre  cDnderaned  with  equal 
i«Teritjr :  and  fome  colledions  ofvariou$teadings  w^ch 
had  been  made  by  Cathollcs,  he  inade  no  fcruple  to 
pnmounce  jt  ^oreery,  faying, '"  TimeoDaitaoset  dona 
/trentet."  But  ui  confequence  of .  his  antjpatljy  to  the 
t^ulgate,  his  coUe£lioi>  of  variou$  jeadings  Is  lef$  pei;fe£t 
tban  it  might  have  been. 

It  has.beeu  a&ed,  i.  Whether  he  h^s  qiioted  hjs 
ina.uifcript$  cither  falfely  or  imperfc6liy,  in  ordcr  to 
(Rabliih  his  own  religious  opinions  ?  or,  2.  .Whethcr  hjs 
diligence  aod  accuracj  have  been  fuch  that  ve  ,may  at 
all  limes  depend  upon  them  ?  Xo  the  prft.of  thefe  quef- 
poas  there  can  be  no  other  anfwer,  than  that  \Vetftein, 
iniiischaraAer  of.  a  critic,  is  per£c61iy  honeft.  With 
(cJpĕd  to  the  (econd,  his  diligcnce  and  accurncy,  Mi> 
chaelu  thinks  thera  is  leTs  .reaibn  to  pronounce  him 
(iu!Ue&.  £ut  JVtr  i^ardi  has  exfunincid  ,the  examples 
^  wl^ich  MicU^eUs  tbunds  bis  aSertipn,  ar|d  ^eclares 
(hat  Micijjieiis  is  miftaken.in  e,very  pni  of  thera. 

Thc  diligence  of  '^YeiAcin  can'  fcarcely  he  queltioned 
by  any  »vho  are  acquaiutcd  ,with  his  hiftory.  He  tra- 
v.eOed  iiito  diScrent  countdes,  and.  examined  with  his 
ownqr«sa  much  gr^ater' number  of  m'anufcripu  th^n 
aoy  of  his  predeceAbrs.  Hb  cojleSion  of  various  read- 
ings  amounts.  to  above  a  miUian;  and  he  ,has  not  only 
produced  a  much  greater  ouantity  of  matter  than.  hu 
j»redeceffors,  but  has  likewite  correded  their  miftakes. 
jTbe  extra^s  from  manufcripts,  verfions,  and  piinted 
editions  of  the  Greek  Tetta^pnt,  which  hpd  been 
qnoted  by  Mill,  arc  generaUy  quoted  by  Wetftein. 
WhencVer  Wetttein  had  no  new  extra£ls  from  the  ma- 
ndcripts  quoUd  by  Mill,  or  had.  no  opportunity  of  ex. 
aminlng  them  himrelf,  he  copied  lile,rally  from  Mill  \ 
Imt  wherever  Mili  has  quoted  from  printed  editions, 
»$  from  the  raargin  of  .Robert  Stephens's  for  inftance, 
or  from  the  London  PolyglDt,,  Wptliein  ,did  not  eopy 
&om  Mill,  but  weat  to  the  original  fource,  as  appears 
Irom  his  having  correded  many  mittakes  in  MilPs  quo- 
tations. 

In  the  opinion  of  Michaelis,  there  are  rtany  defefls 
in  |be  edition  of  .Wetftein,.which  require  to  be  fupplied, 
Mid  many  errors  to  be  correci,ed.  Yet  ftill  it  niuft  be 
allowed  tb  be  a  woik  bf  immenfe  labour,  and  tnoft  valu- 
able  fb'lhofe  erigagcd  in  facred  critrcifm  ;  and  it  is  fur- 
pnfiag,  whei)!^  we  conSder  the  dil^culties  and  Libour 
whlch  Wetrteih  had  tb  epcbunler,  that  his  errors'atid 
jmperfeffians  are  fo  few. 

,'The  pTopofal  dt  Mlcliaelis,  however^"bf 'a  tiew  coti 
htion  of  manufcripts,  in  order  to  form  a  complete  cot- 
)e9ion  of  various  readings,  is  worthy  thc  atteniion  of 
flie  leanred.  In  mcntioning  this  proporal,  Michaelis 
^nara-wiWul  eye'tawards  Britaiti, ■the 'onlycountry, 
««  fays,  -wht!ih'jba9efles  the  will  and  the  meaM  to  exe- 
*Ufe  tliB  tafli;-  'Shoald  a  r«folulion,  he  adds,  be  fermed 
.h  db  iftd>d,  1o'^ap^y  Atuated  fof  piomoting  the 
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taking  a  publtc  concern,'  tbj.enter  iiito  a  fublbription, 
and  to  employ  men  bf  abilities  in  collating  manfufcripts 
both  at  home  and  abtoad,  they  wouki  bc  ableto do  moie 
in  tcn  years  than  cpnld  oll)erwife  be  done  in  a  century. 
And  could  this  natioatlire^l  its  attention  to  any  objeA 
more  glorious  or  more  \lify\  Iban  in  afcertaining  the 
text  p'f  thc  iacred  Scriptiires^  aiid  giving  to  pofterity  an 
accurate  ediiion  ?  ' 

As  the  fenfc  of  Scriplurc,  es  well  as  all  otlrer  booKs,  pu„^„jj. 
is  affe£led  by  the  pun£luation,  it  is  of  importance  to  die-  tion  uf  the 
termine  whelher  tlie  ftojp  or  points  which  we  find  jn.NewTea»- 
the  (acred  t>poks  were,uled  by  the  iacred  writers,  or  haye  '"'°*' 
been  infcrted  by  modern  traiifciibers. 

We  ap:c,told  by  Montfaucon,  in  his  Palaographim 
Gra-ca,  p.  3 1 .  that  the  perfon  who  firft  diftingui<hed  the  • 

;  feveral  part»  of  a  period  in  Greck  writing,  by  the  intro» 

.  du£iion  of  a  point,  w^s  Ariiiophanes  of  fiyzantium,  \yho 
lived  under  Ptolemseus  JEpiphanes,  in  the  i^^th  plym- 
piad.  .:Bat  thojugh  poh>ts.werenotufedin  bcoks  before 
this  p.eiiod,  they  wer^  employed  in  inicriptions  ab(>ve 
4C0  j(qar$  before  the  birth  of  Chrift.  See  Motii.  Pa/,  '  < 
Gnec.  p.,i3J. 

ijnder  the  arti(;le  Punctdatiok  we  mentioned,  on 

.  aathority  which  we  reckoned  un^ueAionablc,  that  the 
ancicnt  manulctipta  were  written  withput  any  points. 
We  have  now,  hpwever,  dif<j}vercd,  from  Woide's  edi- 
t ion  pf  the_  Coef(X  jileitandrinus,  that  poiilts  are  ufed  in 

.  that  ma^u^ript,  though  omitted  in  the  Jacjimite  given 
by  Montfau<;()<n.  That  they  are  found  too  in-  the  CodeM 
Vaticanus,  though  not  frequently,  is  related  by  Birch 

'in  his  Prolegotjiena,  p.  14. 

.As  the  faft  has  not  been  generally  known,  that  the 
ancients  pointed  their  manuicripts,  and  as  it  is  an  im- 
portant  and  intercAing  h&.,  ivc  ftia11  prefent  our  read- 
ers  with  the  firft  fix  lines  of  St  John^s  Gofpel,  as  they 
are  pointed  it>  the  AIexandrian  manufcript : 

ENAPXHHNOAOrO^AIOAOr02HK 
iIPOXTON0N  KAieSHNOAOrO?- 
OrrOEHNENAPKHnPOSTONON 
»         ■      nAHTAAIATTOT^I^ENETOKAIIO 
PBIIATTOTErĔNETOOTAEEN' 
OrErONENENATTO^nHHN- 

Whether  any  poinls  for  marking  the  fenfc  were  ufed 
by  the  apoAles,  cannot  be  dctermined  j  but  th«;  points 
now  in  ufe  have  been  ir)vented  fince. 

In  the  fourth  century,  Jerome  began  to  add  the  com- 
ma  and  colon.to  the  Latin  vetfion  ;  and  they  wcre  thcn 
inferted  in  roany  more  ancrent  manufcripts.  In  the 
fifth  century,  'EuthaHus  a  deacon  of  A1exandria  divided 
the  New  Tertament  into  lines.  This  divi(ion  ,Was,  tie- 
gulated  by  the  (enfe,  fo  that  each  line  ended  where  fbme 
paurc  was  Jo  be  made  in  fpenking.  And  when  a  co- 
pyift  was  difpofed  to  contraA' his  fpace,  and  thercTorc 
cro\yded  the'  lines  into  each  other,  he  then  placed  a 
point  where  Euthalius  had^terminate^H  •the  line.  In 
the  -eighth  century,  the  ftroke  was  invented  which  we 
"call  a  'comma.  In  the  Latin  manufcript5,  Jcrome^s 
p6!irtV  t*ere  intrbduced  by  Panl  WarniHed  and  AkuSl, 
at  the  command  ni  Charlemagnc.  ■  In  the  ninth  cen- 
tnry,  the  Gt«k'nft<  bf  interrogatlon  {j)  was-Srtt  ufed. 
At  the  inventloD  of  printing  the  -e£tors  ^acetl  the 
D  a  pointa 
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'Wsj^^Mntttili  el-ely «i!Md«X*)- '"*    ^»"  ^''"'^'   >"<'f»3»-'       'tb  AJS^i&^ncoMiltei^oJ^te^-^NiWlPiilMWieWt; 

■«i?s^i>«*k'ifKiPftmi-'''    '>'• 'l^      i—;.-.!:    ■' ■--    ".•  .r 
2 ..,  :7|tNqh^iftii^'i>f  Aie  ii»tteS%aHf^  Wa«<fe«H  1iltf«.  itj  di&i. 
-«tf«a4n«i'ifi-:Hit«ditloh»  «»f 'UlJir^Nliw  Tĕttttteinrj'  'ahaTaaUgoi 
it  mu(l  bc  confe{red,  that  in  confu]lKt^  atM  6t»3t}Ag'Ale 
86HiM~iii|j^  aKari?i^il(ing!edr«ot^nee»^r  tkih,  ^&b^ 
"dWAaWinM^Jikirtuti^^iJirls-iSd^the^ttateituiilitj^iJ  -mt 
*«l-tliepurt)efe»  irf'titllity  could  fure!y'have'tiiertr"gjit«i.         ,  ^y 
^}vtMicM  i»dflfii|[Thg  the  ha%  imd  iiMKgtiRM  ^iii^OMt 


\l'<>Thfe3H«»^^Sfri|faiH^  1^g«<m>*l!la^8it4t>{&r 


»i  •'Ij 


^^tm»  aAi<i<l«;U/$i(We'fulStRiftite  4'  cdUi»^,'  ffie  %iri«{lttl  to 

«wJHs^nriBU^w^  fi«ofeLyiji  (KM^yiu^o^glrtlb^^id^iBilsaAs 

«»'5ft7<W}^eft:WA-  fe!f3hefcvctii'  ftfe*  it  .ft'hi«  ltt*riiie;'  or % 

'  ^H*w  ^rt^it-^JiiSs  fli6ta»«fl:»  .TKAitiJtaihAiA-oPGhrttt 


Jjmlioa 


■lth«fcetot  Wp^Ses^jjirtietttert^i^to  "«Mi  -«Wireib^-^iis    W.8»«pi»*i«,t»Mch  6fteti  brckks    the  fe}ife  In  'pSede», 

^«lAi^iHl^^ttil^  ^librJt^r.-Who^^aii  ^««ry  %rtvM-'1Sbeifi<Ai   -ieMHiri'^»  p^aj^es  oMeure,  and  iA^tAt  t>^igH'ttii- 

fwore  by  the  heaven,  the  earlh,  the  teinkiB,"ifhi3h«ia,    i%iia^mti  •  T«  the  injodiiJidia  dWiiiOh  o(f  SttipBeite 

w 

'«oMsP^"''---    i'.ci-_<rvni,;.-'n<-.-   :.■!•    ,.  vi  .'•.->■'.:•' .t      ))j;i>eaS>ife|il?y'^r-tiloi«  &Mtit«l  opiiti<^: 

.^.,...v-„    -•  •Thk'»>idfehH'S4?d«a'-*<l'Nei*Tdlfrt«ti«i4i<ta  t4o    'g«c«Si';fhe  i^of  thc  R«*Jrmafkin.'  Tot' as 'rtpiieate 

Jlitochap-  'MiAiiibr^tlAĕterti'  iblMĕ  lon^r^iiid^rdini^BioiBS^i^iTtts  -yei-feif  iipptaK  'to  the  eyes  oif  the  leBraed,  and'  to  tte 

t'n.         '«fiiaibd'^>pie«*t8  be  hndre'  atickli*  thah»  St  Jartittei.^^ter  'iwiiiasMe*  thiibhieinstitd,  ■a*  f(#  intiriy  detdched  «mtctaiee», 

^*fc  ei^iiili^  aPjiail^ yr^to^lhe-Nbwp.Teitenat  **^        'tWeyiiria^^eaiiiAh' (1i(ip«fed  to  c«ntsm  etoapleie  fdnfe,  aiid 

*li«ttk«^W?''bnt&«i''cltHlfittt^"'  1PH*  icKij^ 'kiildi  *f  «Bhai)-     they  have  accordingly  been  explained  withonti  anj  t«. 

^Ters^^tetelwn^^i&WW.^^lhii^^niorttii^rtlJ^jrtJir.^J^^^StMat-   -yttd-to-AS  c«rtt«t,- iatid  oi*en  iA  *reA  oppoStldn  to 

^he#'6W**Me«;'*A:difeilg  tii^^ArdHji^^SSireykiy^Miirk    -m    'Wert^^^ny-' rtibdcyn  liift*y  A  c6htihned  difcoi>rle 

'*v*Ai*'int»  ffhgmetils  with  ets  Kttlĕ  regatd  to  the  fenfe, 
V!i  IIMii-  (obn  find,  thst  a's  inatiy  dppDfife  meanings 
^OilId.ib^  itoced  upon  them  as  him  beien  forced  npon 
tte  books  of  tl!e'NewTeftament.  The  div!fion  inbo 
-Wrks  ha^  b^-^ll'  more  injmious  to  the  EpiAlesthrin 
t#%Ke  Griipil*',  "ror-  thei^e  !s  a  clofe  «^nheilibn  between 


•  -t-dntBilii^-ilSJjt^ltijliie  %?  'Srtd  iHhl}  iSp^-  AB'  thte  evtfii. 
■'■  gelJit»  toWilli<ftK  «felfiflRta"^bf;  af i'*ffbi«»W  'Bnd  ■■  i  1  «6  •*»{«- 
•ttili.  -  The-ihyetetdr  «^'ita^-HioAiWC^ii^ylGiii  !ftt^ithaj)- 
'teA'i*as  Hilgold*  S;iOi*o,i  4'  rrtiiichi-Ektollhiittw  «ritir, 
■•"«hijliWtdlniWetiJthcAitiiry.ii'"''^'-     ••■-    -:''"'    '    ^ 

The  aitciehts  hkd^^»  V&ntts<i»f ■  Yir^'  iine  df  *#I]ieh 
'VtM/f  tinid^hititiita^^-^liti^^-nJ^  'the  «Mflfe'reift  pĕirtt'6f  th*  E5piftles,  ■whidi  the  vetfcsen- 

-•V>eremie»wWcii''(ibnet&tl;d'a'ctriftln  thibibtr  dCT^tteis,     erĕlyAirol^ĕ;"  II  is  tlierefore  to -be  wiihed  thit  t^hi» 
'ljk*«>af  priil<ed'books,  iind  ibtrifore  oRenbrokĕ^^lPin  'ditition  into  yerfes  w6re  laid  afide.     The  Scriplures 


'the  imi^cf  oPawbrd.-  •■'!rofej>hns's  20  tidAlis  «>f  Artiqii!- 
ties  owitaitted-ec^bocyor  theih,  though  i<i<Ittiquiifs  edi- 
iKin  there  are  «Miily  46,000  broken  line». 

SHeAiwiH  lihes'nieafttTed  by  the  fcnfe  '•:■'  «ceording  to 
•K\  ahei'ent  wrtttĕn  lift>iDefttibnedlsy'F8tilfer  Stmin,  there 
were  in  the  New  TeAament  18,6 1 2  of  thefe. 
The  vtifei  iitB.-wWtAi  the  wew  '.T*ftkment  irf  now 
into  veile*..  ^j^^gj  3^ ^  j^g^  modem,  and  an  imitation  of  thc  di- 
vifion  of  thc  Old  Teilanient., .  Rpbert  Stephens,  ihe 
£rA  inventor,  introduced  them  in  ius  edition  in  the  year 


•38 
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e'iight  to'be  divided  intio  paragraphs,  according  to  the 

ietife  J  and  the  iigures  ought  to  be'  thrown  into  the  raat' 

'  gin.  *  In  this  wiay,  thie  figtnres  will  retain  their  ntility 

■  Withbat   thcir  'difadvarRages.      Dr    Campbell,    in  ins 
lieautiful  trandation  of  the  Gorpels,  has  adopted  this 

'■methoid  with  great  judgement  and  iltccers  *,  and  he  wlid 

■  tvill  read  thiittranAation,  wiU  pett:eive  that  tWs  fingle 
alteration  renders  the  Gofpels  much  more  intelligible, 

and,  we  may  add,  more  entertainiiig  (e).  j.^ 

The  wonl  ETArrSAION  fignifics  any  joyfiil  tidings,  MesninK  ol 

and  tl"  w"^ 
Ge/fel- 
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(d)  Thc  rcader  will  perceive  that  the ««iWif '<)£  thi  tWgirt  df  jkMiitsis  (Kff<!rent  fibm  that  given  under  Pcnc 
TUATION.  But  the  bcA  authors  differ  up«m  this  fubied.  ^We  {hall  perhaps  reconcile  the  difference,  by  fuppofing 
that  points  were  invented  at  tlie  time  here  mentioned,  but  were  not.  in  general  afe  ttll  tlie  time  mentioned  under 
the  article  Ptn.XTUATION.  T'.'. '.-.    <'il  c   !• 

(e)  We  (ball  here.  fubjoin,  as  a  cnriofity,  what  the  anonymous,  m^bA^t^rms  ^.ir  O.li  and  NfV}  Tejlamtnt  diffe3- 
«d.  It  contains  an  enumeration  of  all  the  books,  chapters,  vecl^  w^dt^^n^  letters,  ^hict)  pccur  in  the  Engliih 
Bible  and  Apocrypha,, .  ^^i^.^id|.t(|.hj^tB^<)fjaiM;|!|  th^  y|tw^  oy^ jitttiK)T't  Uii^  «mJ  i»..a.fit^ular  inllance  qf  tBe 
triAing  employmenutci  wmcH"fvip«ftitiohh^4^^j«^d,,,  ,jj  f,j    r.  •  ,;  1  j  u  •;.  j  /  .;.  ,. 
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«01  f99l  aoB 

prcM^to  tbe  powr.    Hence  Ui«JMii|f| 9$ ^jj^rnKi    it)n4Umf\Ut^ifmt.,imo»  1^»^y»¥t^«Fm<>Vt^^ 

«^* "-  ^yjW^  «»^6hfeAiW«wi^^8|.fttti>frwfaiw&  Ta»  «mw  r9C^m«^  .mM)««ity  t»  TrMf)t)i  t<'«  OiaU.Jiw*  «tc^Hrie 

^    ll^nw^w^i^^tlyiiosioieiis.imri*»!*^^  ^r(;ipl^otmi>oir||. ,  ite  <i«y«.in  U14  «»1|7  bo«k«f  Ut 

j^jfoyy»iBpi>w>  (,^9l  iiti  «i|f  «p||ifK4«4  fiX>^«fCm-  jn«A»»^liuA.  ",  jtf«tUtepr,  «IMag  the  Hebrem,  w)wt»ia  £«yM.  J^ 

a)9^,ia.,^  £M)re4>n»il»na%t4indM)i^Vlt«firAp4n«ir  ,.gtiJi^l),injUMi|-  •»»  rJanpnjj», wWft  P?t«  «I94  ;Pa»l £«t  !>»»•  «• 

i4ai|i,i%.lBm-9^]4«nf(^tW.<><J<^J^  /jm»MiHrejwbi«g*iijl,«qfpel,jit,Hwt  ana  i«i|H»dipg.»be'*P' *• 

,     ,«ziMti,w|«t4M.^vfl4,An><Ui^.Scii^^  ^rinjrcitnhpjBj',? .,  ,.,,  „■-,;;..,'. 

<at,i)aiitip)M»,;in9ta.,|pfn»,  flcMWi^^flK„#o^.j]Md3ii|t4{)4(|d     t^|,  ftr<Wl>iifac»Wt»»...»ixiy,  «U  Uy^  i»  tkt  tbtnd  «nd 

e}|>^if  ,tOjri»P,feft«-W4iJll*Bti>»»  «hi(^t(i>ev^>n)()|e4('.b*ft     foutth  centuries,  and  conre<iuently  their  evidence>ii  «f 

.iJh»  4t>  aprit^  a^|W«iA.»o|^.<)he,«>^  4tA>l^  Yi«i^   olilfllAMIiIWlW«)«>  1  9uV:  tl|fpe -i«.  iiinh  unaniButy,  i»  the 

,^%id|ig.  off>i|»(elfji|'V»w  b»T<i  •«  &»ftt^imfirti^-fi,yi-  ,jtf^monyi..Aa(.-,i«.iir>uA  bKm  b«in,  deHved4h)in  A>me 

i^iĕsiM  t}M«lMun^f>f;l)>%lt]^ing«^«4miAiiar(¥tsnm^  ^^t^HWticf(WT«e. ,  And,/k«  it  faif  t4  ^tt^iUonthe  vei^' 

tlbonMcit^.ltet  M)ti«m.)im-m^-.wif»yfWmfi»^  d^wni  ntl»ti^^W  tpfT\.ja»f9^  bet^wie,.  we  ^ncw  t^. 

^i     9uV9|»i«Mi4<M.9fi«Nf^cV.- '   ■   .■■!.•    ■:.,.  j.r.'(  .  mIj       ftflm  twh«t..ln'fij^W  M^«y  rfpqwip4.  t^ejr  infcn^Ui!»»  ? 

hmAor.,  :|>ig^,tWa»My»  rf  tW*,iifl«jry  of  W  WWedtS»^-   .jVf*njP.bo<)|Mi«lw>>,W«J»'thflHeirtinrtv#itcnw4oa}  ao* 

'"'''     .^:^  MnMhrw^  ftppMK«,ifcaiB.tbe  tt^jra^/joi  t)>e    .>b«M!  (^we  kiMm  bm-  tl)eii)i  inight  iiay^  «^jtuined  S{i£- 

«i^ CbnAwu*. ,. ^< *■  KttdtM  bjr,  Jera»>e«  .Aug^Ai»,     &(;i<nt <«<ln)ce i  Ironieiw-RtleaA  bad  tb« bed.op^tu- 

TiBiglwjiniii  «n^  9))syibftpiih  <and  i»  fucb  »  «wacK  »*  .  inities  .of  in(mDati«B»  having  been  ircll  ac^juainted  in  hi> 

iBiHir*  Jlbat  t^  ^f^  the  fa&  (o  be  wic0n^fpT<r(^,  ..^oMb  with  Pol7C»qi,  t)>e.4ifciplp  «f  Joh^j  no  objcc- 

ani  pttgtd  it|to  bĕ.inQ»ptravcttibl«b   ■  Ot^g/m,  wbo  ^Ht»  c»n  tber^^iie  b»  nade.to  hit  4Rvid«q(A   .Butnre 

j»Hift>id  >n  the  #ar>IHff.Mrt,i>f.  thtijd  ccALury,  in^Ub     can  quote   an    autboritjF-ftiU  ii«arqr  4t)e..tinm^  of  tbe 

ff»fpc#»U«^  4Hf^ty,r.  iie  is.,i)ttcted  by  ]^p^u«,^Q,.a  .ispA^iii*.     Papiat.biOilDpi^  iitcfi(>oUik  >a  C»efi>ECB,  wh» 

•i^atUbaytpi,*  >«bci»in<be  ^mi«%^U9f,CVigpn!ii»f(;QU»t  .0«ivi{he4iabov(A*A  iii.6,-4(iii«M  th»t  AJ»uh«w  wrote 

c?''^-     «^^,facxBl  «aaen..   '.' Aa  ,1  bavc.learn^.f4»y»0n-    :hiigofpel  in  tbe  H<bce>v  tongiH,  wbich  e^ecyoneln. 

•  Sf>l  ■  %  tnK^ion  4onc4(ninf|  tbe  .  ibw  gWpeli ,  wbiiib    .  terpretcd  u  be  wa»  »blc  $.•     Papias  waa  tbe  co»tpani«n  $  £«^^- 
«aki^  are  recctved  witb«iit-di(pute  by'  (be  wbolc  chunjb     of  Poly^arp,  and  bcfide«  n>uft  have  bcen  acq«)ai»t«id  «rith  ^^]j^^L 
^GodindeT  b<sv«>}.tV  fifft.  wat  wsitten.by  M«t-     many  p<rfon«  wba  lived  kk  tbe  time.oC  the  apoAlcs.  ^  "*' ^^ 
^ltw,  Mce  a.iinbUcAn,  .»ftnvvac4s  an  apoillc.o^  Jefus     The  hA  thereibre  is  .iuUy  e^abiilbtid,  thatMsttbew, 
i^ft,  iftip,de/herai  ii  la  tkt  J«uiifti  i^/i(mnv,  wafifif$d     tbe  apoAla  of  our  Stvioni,.,W4^ ,t})e.  autKor  pf  that  gof- 
rt,  tit,Siirnu  /MgM«gr",..ltk,^i1>^»*it>^*  iw  i*^)»,    •  pe^  whifh  it  pisccd  fi<(l  ini  pw;,«4itieva«iof  JtJic  New  Tcf- 
..^J^btt}x«r  wiitin^br  tke;£lcbrtw»^wl>o  <eilF*e#<4  hin      tament.  ,.,  .    ,>ci  i,i„rir;     ■ 

..tih»  »«#  to ;  de£;c9d  ijr««.  Abnthain.  uid  -OAyidp  .£»y  t  , .    Tho  lus)Et,  ibi>iciii^  m  intuiigt.  Rgfpf  ^t  thc  l^ngusge  tn 

.•,r.j:.  ., •         .  '!    '  .,1  .-    ;.  .  !■■;.<,         whicll 

..■•'<.  .    -     ■  •!  ■     ■  -    ■  ,.  .,     I  -.:>.,  ,    I 

!■•       '•    .  i*.      L  .'"■'■-. ..  .■.'..•'        ■•      .   '.  ■■        ..  •  •       ..  ii:  >.     ;.■    .     ■  *' .     < 

'  The  mlddlc  Chaptcr  and  the  Ieaft  ih  the  Bible  u  Pfaln>  117. 

Tbe  ntiddle  Verfc  i*  thc  8th  of  thc  1 1 8d>  Pfal(n. 

— ..      Tbe  middlc  titneit  the  iri  nf  Oimniclet,  4th  Chap.  igjth  Yetie. . ..  ...  . 

Tbe  word  .^ff</ occurs  in  the  Old  TeAament  ^^S43  tintcs.. 
,//»*?  !  •,-    i'.-r  jf!KftM«i?M^'J^ff^SB6?W^l9WJ»M?<b6*i4i«M>»'9':.  •'.1;  ivrt>T,q  Iliw  Wm  ;   r    .r 

1      ;  bsnuij.is/n  srr  '  -t:'  1;!  iir  lri?C3-j   .■;<   tc;i  j-iaw  .•(,■■'  .f^5r.O!  •t,."  yisri  amil  arij  ii:  (>!,'.■•!" -i  >.v»    'i.^.^.  ; 

Ou)  TisTAMEirr..  y.o' t !.'••-  ...•.<,  t  t:  ■:'••    i<'« 

"^-.■.■'Ti'-\wi»v;i  ■  TtieSil^lJltealPWPW^iitiBs?"'^"''"'^"^''''  '"''■"    '•■.'■'^""■^'' '  ^«  .•    "i^^ '  -'••"•'  '•  ■n-j-/J  ■  -) 

«{■il^iS  ':>)' "i  i'J.^'>^*ii2!|Uf()(]I^^jMfer.{^]^  tb^if''  ^^•j' ;<-.:(')  ,'..l')oc'  iril  III   io  noi'ni5m£i.i»  i'i!  »niK)iT-o  if      V.' 

."dj  tp  «rRJiri  iii(i;5«»fe'rti<HK  ^b/ni*!*"^»*:»^^?  ««lXCffii*  fe;tWfeHf' WSl'irfd'¥Ali'^rfe*.'!'"'"'^''^  *'  ''•  "^ ''  •'' 

Thc  leaft  Verfe  it  1  Chron.  ift  Chap,'  ««»»  w4tS^  .loiiJi-s^ui  Hjiri//  o)  ijtrsm^olor.i..    :•..•  u 


b,5^y;il)  i-WK^il^-i-iairyiii-^  .t:^''  ■^rir 

inr»- i/^         *,i.^dl«-Book  !^»PfcffaMhiant  Id.       v<  /.  ,rij  ..1     ... 
uj.l,il?  ■]  Ui^irijlddle  Gbapterls  bctw^  thc>i3th  and  r^tb  Rbmi&tij 
esn, /  1  ■he-niiWle  Vcrfc  it  iTth  (Sa^  Aa*,  171^  Verfc. "       ^ '^"  • 
t«i«i     «Ijto''  rft^fttfVrtfcismhehkp.^JfcSn,Vcrfc^j.  <>£f.iOl 

-,  The  A ft**Vi^ o3F the  ^lb  ChapM^ ^sra  has  all  the  lettersti? W ilphabet; 

^  Xhe  igth  Chapter  of  »1  Kings  and  jytb  Qf  Ifaiah  aic  alik.e. 
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-Thi&we.are  ^ured  by  Pitpias,   ..gclia*  hss  betn  mote  c«re{ul.tItao..BtattbCTr»-thaU  ty>.-Srri|i<iiri.  1 
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which.  it  vwt  .written. 

hj  Ireneeus,  and  'Ongcn,    was  ihe  Hebtew ;  bui  the 

tru(hof  this.fa<Et  has  bcen  difputed  bjr  £rafmus,  Whit- 

by,  and  olheBs.     Wlutl^  ur^es  the  imp robabilily  that 

.ProvideDce  .would  haTe  IbSered  the  original   o£   this 

gorpel  to  be  lon,  and  nothing  to  rcmain  but  a  traniU- 

'tion.     This  is  an  argument  of  no  force  again^  wriiten 

teditnony ;  iiKi«ed  we  «k  always  in  danger  of  drawing 

^lb  concluiions  when  we  argue  fc4ni  our  own  opinions 

of  the  condufl  of  Providence  :   For  Hu  -ways  are  not 

•41/  our  wayt,  nor  His  thaugJUt  as  our  tbmgits.     But 

'  thongh  we  are  ferced  to  ackBOwledge  that  the  golpcl 

.'according  to  Matthew  which  we  poAeis  is  a.  tranHatioa, 

-  it  is  eyidentty  a  clolĕ  one ;  and  the  very  circumAance 

-that  it  hat  A}perfeded  theorigtDal,  is  a  ciear  proof  .Uiat 

it  \na  thought  equal]y  valuable  by  the  ancisni  Chridi- 

•  MS.     It  is  neceAary  to  renark,  that  tlie  language  in 

'  which  the  gofpel  according  to  Matthew  was.  original- 

ly  compoiĕd,  and  which  is  called  Hebrew  by  Pdpias, 

■  Irenaeus,  and  Origen,  is  not  ihe  fame  with  the  Hebrew 

.of  the  Old  TeiUment :  it  was  what  Jeronje  very  pro- 

■perly  terms  Syro-Gbaldaic,  having  an  aSinity  to  bolh 

languagcj,  but'iauch  mote  to  the  Citaldean  than  to  tbe 

Syrian. 

The  time  v*hen  this  gofpel  was  compofed  has  not 
been  preci&ly  aicertained  by  the  tearned.  Irenceus  fay* 
that  "  Matthew  publidted  his  gofpel  whci>  Peter  and 
Paul  were  preaching  at  Iluiiie."  Now  Paul  arrived  -  at 
Ronte  A.  D.  60  «r  61,  aad  it  is  very  proboble  ruSere^d 
i&actyrdom  in  A.  D.  65.  Tbis-raay  be  juiUy  concluded 
froia  coolpating  the  relation  of  l^Bcitus  with  that  of  O- 
roiiua,  -a  wiiter  «f  tbe  ■fifth  £cntury.  OroAus  having 
giyen  an  account-o^  Nero'^-perfecution  of  the  ChriAians, 
atid  of  the  death  of  tbe  two  apolUes  in  it,  adds,  that  it 
was  follou'cd  by  a  peitiknce  uv'tl)e  «ity,  and  other  dlf- 
aliers.  And  Tacitus  relate»  ihat  a  peililcnce  prevailed 
in  the  city,  and  violent  (lqnnslook  plaee  in  Italy,  in  the 
year  af  CbriO  65.  Matthew^s  flfl^V*^  wa*lbere£are  writ- 
ten  betwceit  the  year  60  and  6.5. 

■Thatthis  hiiiocy  was  primaiily  inteaded  for  the  uCe 
of  the  Jews,  we  havc,  belides  biilojtical  evidence,  yeiy 
i^rong  piefun»ptir0ns  ftoro  Uie  book  itfelf.  -£*erycir- 
cumHance  is  caretuliy  pointed  out  which  mi^bt  concili- 
ate  tlw  failh  of  that  nation  j  evevy  unneceAiiry  expref- 
Jion  is  avoided,  which  might  in  any  way  ferve'toob- 
ftruct  it.  To  come  to  particulBrs,-lberc  was  ao  fenti- 
ment  relating  to  the  MelTiah  with  which  the  Jews  were 
morc  ilrongly  {wlTeiLd,  thad  tbat  he  muA  be  of  the  lace 
of  Abraham,  and  of  the  family  of  David.  Matthew, 
tlKrefore,  wiLbgreatpropriety,,begins  his.  tnreattye  with 
the  genealogy  of  Jeiiis.  That  he  (honld  be  bom  at 
JBetliiehem  in  Judea,  is  another  circumdance  in  which 
the  kariyed  among  tbe  Je«'s  were  univcrfal!y  agneed. 
His  birth  in  that  city,  with  fome  very  rocniorable  cir- 
cumAances  that  attended  it,  this  hiilorian.has  alPo  taken 
the  iiril  opportunity  lo  mcntiop.  Thafi:  paiTages  in  the 
propbets  or  other  (acred  book«,  which  either.foiftel  any 
thing  that  (hould  h^ppen  tq  him,  or  adipit  an  alluiive 
eppellation,  or  tvere  in  that  age  generally  underilood  lo 
be  applicable  to  events  which  refpe£t  the  Meillah,  are 
iiever  paiTcd  ovcr  in  itlence  by  tliis  £vangeliil.  The 
fuliilmcnt  of  prophecy  was.always,  to.:the  Jews,  wlio 
were  conrinced  of  tbe  infpiration  of  thcir  iacred  urrib' 
in^s,  ilrong  (vidcnc».    Accondiitgly  none  of  the  Eyjui* 


tiung  of  ihis  kind  ihould  be  oi^eiiooiud 

TlMt  whicb  cliieiiy  .dUb^guiilics  JVlatthew's  wiitiogs  Djjy^*  -^ 
■iiam:  thoie  of  the  otb«r,£vaiigelilis,  .is^thc  .luinute  and .<.« cliuac^* 
dillin£t  manncr  in  which  he  Jias  related  roany  of.iquiter. 
Lord's  d>fcourjes  and  OECial  .iiiiixu£iiaus,     0£  t^ercilis 
fermon  on  the  mount,  ^s  •c^targc  to  ihe  apoitles,  ibis. 
illuilratioits  of  the  naUiFev«f  bi^.kingduiu,  aod.ius.  {««• 
phecy  on  Mount  OUvet,  are  CKampJes.     He  has  alib 
]vonderfully' uuiled  rimplicity.aadenet((y.in.relatiDg  the 
repliesof  bismaikr  tu  thecayilsothisadreri^aes.  ,Jle- 
ing  early  called  to  the.apolUeilup,  Ite  was  au  eye  andear 
.witDeis  of  tnoit  of  the  ibings  which  he  relates.     Aod  *" 

there  aie  circumitancet  vbich  incline  Dr  Campboll  to 
thiuk  that  ftlatthew.bas  approacbed  as  near  tilie  ^cciTe 
order  pf  time  in  wluch  the  eyents  biappened  as  any  oii  th« 
£vangelitts. 

Concening  theJife  oF-tb«  apoftle  Matthcw  wx.hase' 
nothing  to  add,  as  the  principal  cirami&anoei  iu  hislife 
hare  «Iready  becn  mentioned.     See  M4T3;HJkW. 

The  Gofpel  according  lo  Matihetir  is  cited  fcven  timcs 
in  theepiitle.otiiarnabas,  tH-ice  in  tbe  fiift  epiitle  af 
Clemcns  Komanus.  to.tbe  Corinthians,  eight  times  in.  the 
Shepherd  of  Hermas,  lix  tiines  in  Polycirp's  imail  cpiibe 
to  the  Philippians,  and  (even  timea  in  the  (inaller  epilUes  ' 

of  Ignatius.     'J'hefe  citattons  «tay  bc  fcen.at  fuU  lengkli 
,in  Jtmes^s  Ntw  and  TuU  Metliod  offtuimg  fhe  CatsoB, 
with   tlie  parallel  pafiages  in  the  gofpel  accordiug  to 
Matthcw.  j^, 

That  Mark  was  the  author  of  the  gofpel  wliich  twara  Zo  prl  tr. 
his  name,  and  that  it  was  the  .feoond  in  .the  order..ofc  -•cimgtc 
time,  is  pr«ved  by  tbe  unanimous  teiiiuony  of  tbe  an-  ^*  '^'*'''" 
cient  Chri^ians.     Many  authorities  atc  therefore  »t>- im  ,'uthefl- 
nece{fary  j  we  (liall   only  mentiou  lhafe  of  Papias  and  tici^, 
Irenaeus.     £ufebius  has  pre(ĕrved  thc  following  padage 
.  of  Papias  :  "  This  is  what  was  related  by  the  eldcr.^that  m»  EeeL 
is,  John,  not  tlw  apolile,  but  a  difciple  of  Jefus)  }  Mask  lili.  iii-  i.<j^ 
being  Petet'8  interpreter  wrote  exa£lly  whatever  he  re-  3S> 
membered,  not  indecd  in  the  order  wherein  things  were 
fpoken  and  done  by  tbe  Lord  ;  far  be  was  not  bimfelf.a 
hearer  or  follawer  of  our  Lord  ;.  but  be  afterwards,  as  I 
faid,  foUovved  Peter  who  gave  indrudions  as  .fuited  tbe 
cccaHons,  but   not  as  a  regular  liiitcry  of  our  Lqrd's 
teaching.     Mark,  however,   comraitted  no  miilake  in  . 
writing  fuch  tliings  as  occurred  to  his  memory  ;  for  of 
this  one  thing  hc  was  careful,  lo  omit  nothing  which  he 
had  heard,  and  to  infert  no  .''alfehood  into  his  narrative." 
Such  is  the  teitimony  of  Papias,  which  is  the  more  to  be 
regarded  as  he  airigns  lus  authority.     He  fpake  aot  from 
hearfay,  but  from  the  infonnation  which  hc  had  recei- 
ved  from  a  molt  credible  witnels,  John  the  elder,  or 
preibyter,  a  difciple  of  Jefu$,  and  a  companioa  of  Uie 
apodles.  .  .  '    149 

Irenaeus,  auer  telling  us  that  Malthew  publiilied  lusuiddtte. 
gQfpel  whild  peter  and  Paul  were  preachmg  at  liome, 
adds':  "  After  their  deparlure  (i{«5«),  Mark  alfo,  tbe  j^^^j/^' 
diiciplc  and  inlerpreler  -  of  Peter,   delivered   to  us  in  j  '    ' 
writing  the  things  which  had  tieen  preached  by  Peter." 
Tbe    Gieck  tltiH,   like   the   £nglilh  word  departure^ 
may  either  denote  deatb,  which  is  a  departure  out.  of 
the  world,  or  mean  a  departtire  out  of  the  city.     It  is 
probably  in  ihc  ^ormer  of  thcfe  feiifes  it  is  here  ured. 
Yet  by  the  acccunts  given  Ijy  fome  others,  Mark's 
gorpel  was  pobli(bed  iit.  Pctec's  Ufetime,  and  had  his 

approbatton. 
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Sn«M(L  «p|NolMtion.    The  gofpel  of  Mark  U  fuppofed  to  be 

'  ■  ji- ^bM- tiiwy  ye>typrftwior -iit  aine  tb'  lh«t  of  Mtttkew, 

~The  pt«cife  year,-  howewr,  eantiet  be  dettrmincd  wiih 

ctkUbtJr )  >Md'!t  i>  ^mslier  x>ii\o  im(>orlanee,  iincewe 

ha*e  tfeeitaiiiiRl  th^autltior  am^  the  tiobe  in  vrhich  he 

i  li»««.     •  

Marlc  ha*  gpilenlly  been  iirppofed  te  be  the  faRie 

JkerbiriAais-menHbnod-in-the^adsand  fome  of  Paul'» 

epAIes;  whtt  iscalM  jbhn,  atld-  wa»  ihe  iiephew  of  Bar- 

nabas.     Bitl'as  tht»  'per(bn  was^  the  attendanl  of  Paul 

I  snd  Bahntba^t,  atid  is-  norchere  ini  lctipture  faid  to  have 

1  acebmpaiued'  Petcr  iti    his'  apoftolidal   miirion,   which 

'  «ncjeirt' wteTsintbrmiis  the  atilhorofthe  gofpel  did, 

^"  DKJannpbell  hss*  juftly  conchided  that  thefe  were  dif- 

fciei>t-petfcns.'    'J^he  author  of  the  gofpel  is  certainly 

n^nt bjr' Peter when- he  fs^  Maircus  htgjbn /aluteth 

'^jg        Tbat  Mnrk  wrote  his  gofpcl  in  Greek,  is  as  eyJdently 

l^^ij^e  c<mfeniAlble-to  the  teftiraony  <jf  antiquity,  as  that  Mat- 

hwiikii  thorntote  Wsm  Hebrew  or'SyroGhaldaie.-    'J*hie  Oar^ 

nwriu  diajjj  Baronitis-and  BellarnMne,  anxious  to;  exalt  thclan- 

*^        gMg*  tn  Whtch-  the  vulgste  waS  wriHeni  have  matntained 

tbat-'tbis-Erangeltn  publtfhed  htS'  \totk  itr  Latlii.     The 

only  appearance  of  feftimony  which  ha»  been  produeed 

ih  fiipport'Df 'thts  opStttort  is  lihe  inCstiption  (ubjoined  to 

tbt»  go^pel-in-^Syriacy^d  hi  Ibme  othcr  oriental  vetfion«: 

Bot  tHfcfe'poftfciipt5-an&iicK  the  tcftimotues  of  ihe  titinf- 

liAory:  they  •proceed' from  the  conjefture  of  fome  tran- 

fciibcr$  l)atVhen<Knften,  orbywiom,  i«  e^ually  tm- 

kaown.     Againft  poHtiye  toAimony  therefore  thĕy  are 

'jt     eotitled-tono  credk. 

^"      F«>m  the  Hcbratftn»  in  Ae  ftyle,  w  (Uould'  teadily 

ctMblude  that  the  snthor  wasby  birth  and- eduiitatton  a- 

Jcn'.    TiiCre  art  aUb  eSpreSioA»'  tvhich  fhow  that  be 

had^hye^  Ibr  fometiin«  araongjthe  Latins;  as  iewxvpm; 

"'centdtion,"  and  mMhKK»^,  "  fentioel-,"  words-which 

d»iiot  cocnr  in  tho-  other  gofpel».     Theie  arc  other 

iDlemal    evidenees   thM   thi»   g^pd  ^^*  wiiitten    bc' 

J^&i^  yoad  tbe  cottSnes'  of  Jndeal.     The  firfl(  tinJe  the  Jor- 

V^^'-  li*  js  tnetioned,  mta^,    "  rtvet',"    is  added  to  the' 

j^,     naow  fDr  explanatitm  \  iat  thongh  no  per^bn-  in  Jude» 

Ci^      medtd-toi-bir  infbmed  that  Jbrdan  was  a  r{ver,  the  cafe 

nw  diSerent  tii  diAant  countiiesJ     The  wot^l' Gf«i»/wi», 

wbichis  tranAated  HtUm  the  New  TeAametit,  origi. 

i>sUy'figmfled  the  VaiirfofHmmm,  where  in(»its  l»d 

beea  lacri£ced  by  fte  to  Mokich,  ahd  where  a  conti' 

Dtnl  Crcwas  afterwards  kept  up  to  conlome  tk^  filth  of 

Jcn&lemi     As  thit  wbrd  coold'  tiot  hare  been  under- 

Hood  by  a-  lorelgner,  tke  Eran^liA  adds,  by  way  of 

ciplanatian,  m^  t*  arptrilt,  "  the  unqneni:hab}e  fire.' 

la^ad  of  the  -word  Mammon-t  he  uie»  the  comtnon 

tetiD  yi/f^urr»  "  nches."    When  he  eiuplbys  thechriental 

tmd  Corkt»,  hc  (uiyins  ihe  intcrpretation  •  irt  i»f**i 

"  that  is,  a'gift."     Thele  peculiarities  wiil  corroborate 

tbe  hifiorieal  eyidencetbat  hBs  baen  already  menttohed, 

tbatMaik  intended  his  gofpd  for  theiife*of  the  Gen- 

i$t     t3e». 

**J*      It  ha»been  affktticAtfaat  thisevat»g<lift  is' the  abridjjer 

P^Hat  "^  ^t>l>ew.i     It  is-  tnie  tbat'  M^^k  fometimcs  oopies  - 

»(,,.    'lbeexpreflioitsufed  by  Matthew ;  bot  he  isnotto-bcT 

c«ifidered-as  ar  iben  abiridger,  {br  he  ondits  altbgether 

feTenl  thing»  reUlcd'.by  Matth^w,  vif .'  imi  Lord'»  pe- 

djgrec,   hb  tHtih,  tfa)^  ■riSt  df  the  Magians,  Jof^Vs 

*^t  into   Ei^ypf,   »nd  thĕ  'crwSty  of  Herod.'     Dr 

Itedttr  lias  prenr «  fift'oF^t]r«tl}rte  'paSbges,  STlnrei^ 
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in  ctrdurbft»nees  atc  related  wldoh  are  ontitted-by'  the-  ScripMitt 
othetevangeSflsi     Thtre  is  Oneparable,  ahd  an  accotant     V   "    .' 
of-twoiniracles-peculiar 'to  Metij."  The  parablĕ  ot  fi» 
nalitude  isincntioned  tn  ehhpi- i^."- 26.     Oneof thtrewt--  ,; 

racles  was-  the  coting'  of  a  deaf  and  dumb  manf,  chap.- 
'''''•  3'»  37'  ■l''"^  other  was  the  giving  itghtto-a  bltnd  '  ^"  ' 
man  at  Bethfaida,  chdp.  viii,  22,  261  Thc  ftylc  of 
Mark,  iniiead  of  bcing  more  cOnciGr  than  that  of  Mat»- 
thew,  i»  mort  diS°ufe.  That  he  had  readMatthew'»- 
gofpel  cannot  be  doubled,  but  Ihat  he  abtidged  it^  k  • 
miflak«.  ■  ^    tS3 

According  to  the  teftimofty  whtcb-  has  been  alreadybutdetiyed 
produced,  Mark  derived  hisin^ormalion-lrom  the  apoRle  hts  inform»- 
Peter.     It  would  be  imptipper,  therefore,  not  to  t^mark,  •^°"  '''"" 
that  this  evangelift  has  cmitted'  many  thingt  tending  to'  '   '' 
Peler'8  honour,  which  are  related  in  the  other  go^ls, 
and  hns  given  the  moft  particulor  accoililt  9f.P<ter's  fall. 
This  gofpel  is-  feven  times  cked<  by  Irenceus,.  and  iMntf 
tiiaeJ'by'l<rtulMan..  it*   ' 

Thal  the  «uthor  of  the  gofpel  whichis  ihe  third  in  Gofp3ac. 
order  ivas  Luke,  the  companion  of  ihe  apoRle  Paul,  tstordingto 
evidertt  from  the  teAiroonies  of  Irenasus,  Clemens.  of  St  Luke. 
Altxandria,  Origen,  Tertullian,  and  itiany  fuoceeding 
Wtiters.     But  it  has  been  difputed-  whether  h«  wa»  a- 
Jow  ot^a  Gcntile.     'JThat  laukĕ'  was  a  Jew  by  birth,  or 
at  Ieaft'  by*  religjon,  may  be  wgued  fi'om  hift  bang  a 
cdtrilant  companion  of  Paul.-    lf  he  had  beenf  an  un- 
cifCQmcifed  G^ntile,  exoeption«-would  haye  been  roade 
toi  him,  efpecially  at  Jerufaicm' ;    bot  nolhing  of  that 
kind  appears.     It  is  a}fo  reitdeted  kighly  probnble,  ^rom' 
his  mode  of  computing  tiitte'  by  the' Jewidh  ibftivals,  &nd 
from  his  frequent  u(e  of  tbe  Hebrew  idioAa.  It  has-been' 
fuppofed  thut  Luke  was  one  of  the  ^o  difciples  j  but  he'' 
does  not  pi<etend  to-have  been  a«  t<itncft  &f  our  Lord'9 
miracte  and  teaebing»;  on  the  contrary,  he  tells  tu  tn- 
hitf  iiit'rodu£lioh,  that  he  received'  his  in^tmation  iron: 
othirs.  j 

The  defign  of  Luke  in  wrtting  his  gofpel  wa»  to-  ru-Derign  of 
perfede  bsme  itnpeiicd  and  iriaccwtate  hiAories-  of  01»  tt. 
Sayiour,  which  had  then  been  publiAiied. '  'Wbat '  thc4s 
were,  it  i»  impblHblc  now  to  detemine;  as  they  are 
not  mentioned  by  any   contetirpora^y  writer,  and>  pro* 
bably  did  not  futvive  thd  agt  i*  u-hich' they  were  cotn-  ■ 
pofed.  •      15« 

It  has  been  fuppofed  that  Luke  ehieily  derivcd  his  ^'"^  wh«t 

inCornwtion  from  the  apoftIe  Paul,-  whom  he  faithfully  !°"^"'  "^ 

attended  tn  hls  traVels ;  but,  from  Lake's  own   words,  lf„„1f ^,- 
11,1         '     '     t   f  f  *  •  tion  it  was 

wtt  atc  ledto  condude,  Ibat  tbe  pnncipal  foorce  of  hisderivcd. 

intclligCnee,  as  to  the  fa^  related  iit-  the  gofpel,  was 

from  thofe  wbo  had  becn  eye  and  ear  witneiles  of  tvbat 

ouc-Lord  both  dldand  tiiigkt.     Nbvr  Paul' evidently 

was  n(tt  of  this  number.     It  was  irom  cen'vsriing  with 

ibmc  of  the  twelve  apoRlei  or-diicipleso^  our  Lord,  wh» 

heStrd'  hi»  difcouries-antf  faw  his  mitkcks,  that  -he  obtaiit- 

ed  his  fhfcrrmal^on. 

As  to  thc  time  whimtW»  geTpel  was  tvritten,  wehaye' 
h:4rdly  any  thrng  but  conjcftut«  toguidcas.  But  as-O-- 
ri{i^n,  E-triĕbius,  aitd  Jeromet  have  ranged  it  alter  thofe  ' 
of  Matthew  and  Matk,  we  have  no  tcaion  to  doHbt  bul!' 
they  were  •n^ten  in'  the  fameord<r. 

The  go^l  by  Lwke  ha»  rupplict^ti^-with  many  inte--Has  (up- 
reftiflg'  particnlari  wMch'  had  been  omitted  both  by  Jilicd  inanj ' 
MaltheW  and  Mark.    It  has  given  a  diAinA  narratibn""""'""'  ot 
of  thfe  cfrcumftanc«  ikt«nd&»g  the  Wrth-^or  John -the-*'''**°*^°'-' 
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«n  Bceoaikt  «f  few»«l  m«Mr«U«  incMcnti  nMl 
which  bad  be«n  oitrlooked  by  tbe  reft  \  tlM 
fion  af  Zacel»eni  tbe  pnWicra  \  tbe  cim  of  the  WMMn 
who  had  been  bowed  down  fer  i8  jc»n  \  tbe  care  of 
the  dropfical  aMm  ;  the  cleanfing  of  the  ten  lepet» }  the 
itthoipiiable  treatment  of  onr  S«viour  by  tbe  Saniari. 
tans,  and  the  inftivdive  reboke  whicb  he  ga«e  on  thtt 
occalion  t«  two  of  hit  difeiples  tx  their  intenperate 
zeal ;  airo  the  aiEcAiiig  interview  which  he  had  after  hii 
leAirrcdion  with  two  of  bit  diCapIet.  Luhe  ha*  aUb 
added  many  edifying  parabtes  to  thofe  which  the  other 
erangetiAs  had  recorded.  Moft  of  theic  aie  fpectfied 
hj  Ireraeu»  as  particularly  belonging  to  thi*  go^^ 
«iid  has  tberebj  ihown  to  us  mthout  intending  it,  that 
tbe  gorpel  of  Luke  was  the  iaine  ki  his  time  that  it  i«  at 
pBefenL 

The  ftyle  of  thi»  evangelift  abounds  as  moch  with 
Hebiaifin9  ai  any  of  the  lacred  writingt,  but  it  coatainB 
jnore  of  the  Greeian  idiom  than  any  of  them.  It  it 
alfo  diftingtti(hed  by  greater  Tariety  and  copiaafiicfs  ^ 
qua]ities  ^ch  may  be  juAljr  aferibed  to  the  fuperior 
leaming  of  the  author.  Hi<  occupation  as  «  phyGdan 
vrould  natttrallT  induce  him  to  employ  fome  tiAe  in 
teading,  and  give  bim  eaSo'  accert  to  the  company  of 
the  grcat  than  any  of  the  «ther  evange)ii(t.  At  an 
inAance  of  Luke'*  cmtouiii^  Dr  Carapbell  haa  re- 
marked  that  cach  of  the  eyaneelilh  hat  a  numher  of 
wordtwhich  an  dcd  by  none  <n  the  reft }  botin  Luke*t 
eofpel  Hk  number  ti  f(ich  peeuliarities  or  words,  ufed 
in  none  of  the  other  gofpels,  is  greater  tbsn  that  of  tbe 
pccttliar  wordt  feund  m  all  thc  thiee  other  gsipelt  put 
together}  and  diat  the  tenu  pecnliar  to  Li3c«  im  Car 
the  moA  part  long  and  compoiind  wordt.  The  faiBie 
jttiSciaut  wiiter  hm  allb  obGerred,  that  therc  u  more  af 
compoCtioa  in  Luke*s  bnteiieei  thaa  i*  iewid  in  the 
other  three,  and  confe<]aently  left  Smplicity .  Of  tlnt 
the  veiy  fitft  fentence  ii  an  exa0iple,  which  occupies 
lio  lels  than  fi>ui  wrliei.  Ldu,  too,  hae  a  gteater  te- 
lemblance  to  other  hift«iiaM|  ia  gMng  what  may  be 
called  Ini  own  vetdi£l  ia  the  narratne  part  of  thSs  wotk ; 
a  freedom  which  tbe  othar  erangeliAt  bavc  feldom  or 
never  veiitural  to  ufe.  He  calls  the  Pharifees  lowrs 
of  money  i  in  diAinguiUng  Judas  Ifeariot  £rom  tbe 
other  Judas,  he  ufei  the  phiafe,  he  who  prmeda  trakar, 
{k  tuu  lytnrt  irtiitrK).  Matthew  and  Maik  expreis  tke 
ume  iJNitiment  m  mildcr  language,  **  he  who  delivered 
hitt  iqi."  In  recocding  the  moral  ioArudions  of  our 
Xord,  erpocially  hit  paraUet,  this  evangeUft  has  anited 
an  a&ding  fweetnefe  of  aaaiiaer  wilh  genuine  fimpli> 
city. 

This  goTpel  ii  fceqtteHtly  citcd  by  Clemen*  Roaunui, 
the  contemporary  of  the  ApoAles,  by  Ignati)U,  and  Juf- 
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niany  «Mrks  Qf  dKUnttcn  which  wen  not  eea&tred  ea  leripMR 
the  other  difeiple«.  He  poBtStd  a  bigh  degrec  of  inlre.  •— ir^ 
jndity  and  seal,  a  warm  and  aft£tionate  hoirt,  and  wat 
ftrongiy  atlwhcd  to  his  inafier.  His  brotber  Jsmesand 
he  wcrc  honcwnd  ^th  the  title  of  Bocnerget,  or  Smr 
of  Tkantler.  He  was  anxious  to  tefttatn  whatever  he 
canfiitend  m  a  mark  of  dilrefjpefi  ag«nft  his  inafter,  and 
to  panifli  Imcnemiet  with  fev«Rty.  He  was  incenfed 
ag«nft  ibmc  perfaM  Ibr  attempting  to  caft  out  demons 
in  the  namc  <^JefiM  ^  and  requiired  them  todefift  becaiide 
tbey  were  Act  his  dilciples.  James  and  he  propofed  to 
oar  Saviour  to  ccll  down  fire  fnMn  heaven  to  punifti  the 
inhofpitable  Samaritans.  Nor  was  the  coarage  of  John 
lefs  atdent  than  his  ceal.  When  Peter  had  ditbwned  hit 
Liord,  and  ail  the  other  difeiples  had  fled,  John  conti- 
noed  t»  attcnd  his  mafter.  He  was  piereqt  at  histrial, 
and  f»llowed  btm  to  the  crofs,  where  he  was  a  fpefta- 
tor  of  his  (uSetiiws  and  death.  The  interriew  betwcen 
Jeiiis  md  this  dttei^  at  Cabrary,  though  concifely  re> 
lated,  it  an  event  which  vrill  itrongly  aSed  every  man 
of  feeling,  while  it  conrinces  him  of  the  unalterable  af> 
fedion  of  Jefus  to  his  beloved  difciple,  «s  well  at 
ilifcovers  hit  re^^iul  tendeme&fbr  hismother.     See 

J0«K.  1(1 

The  anctents  inforai  us,  that  there  were  two  modvef  Maimt 
whieh  induced  John  to  write  his  golpd  :  the  one,  that^^^''* 
hc  tnight  refute  thc  herefies  of  Cerinthnt  and  the  Nico-'"' 
laitans,  who  had  attempted  to  corrupt  the  Chriftian 
doArine  *,  the  otber  motive  was,  that  he  might  fiipply 
tfaofe  itnportanl  events  in  the  life  of  our  Saviour  which 
the  other  evangeliils  had  omitted.     Of  the  &rmer  of 
thefe  raotivet  Irenttus  gives  ot  the  following  account : 
**  John,  deCrotti  to  extirpate  the  errort.  town  in  the 
■iiKlt  of  oien  by  Cerinthus,  and  Ibme  time  befoie  by 
thofe  caUed  Nicolaitans,  publiihed  his  gofpel ;  wherein 
he  aeqt»iBt«  ut  that  tiiere  it  one  God,  who  made  all 
things  t^  his  word,  and  not,  as  they  fay,  one  who  is 
the  Creator  <i  the  world,  and  another  who  is  the  iatber 
of  tbe  Lord  ;  one  the  fon  of  the  Creator,  and  anothcr 
the  Cbrift,  fram  the  fuperceleftial  abodes  who  defcend- 
ed  upon  JcSit,  tbe  foa  of  the  Cteator,  but  remained 
impaffible,  and  aftetwatds  iled  back  into  his  own  ple> 
roma  ot  fiiliiefi.^*     As  Iienaeus  is  the  moft  ancicnt  au- 
thot  who  h^s  written  upon  this  fubjeft,  many  appealt      t6t 
have  been  made  to  hk  authority.     The  authority  a^NbttocN 
Irenaeat  is  cettunly  tefpe£lable,  and  we  have  oiten  re-  ^*^  ''^ 
ferFed  to  hit  tefBmony  with  conCdence  ;  but  we  think''^ 
it  neceflary  to  aoake  a  diUn^tion  between  teceiring  hit 
teAimoay  to  a  matter  i^  ii&,  and  implicitly  adoptine 
his  opinion.    He  does  not  tell  ns,  that  he  derived  his 
iiiformation  £rQm  any  preoeding  writer,  or  indeed  froat 
any  perfon  at  all.     Nay,  he  feemt  to  have  beheved  tbat 


bn  Martyr.     lienteus  hai  madc  above  a  hundred  dta*  .^John  wrote  agaii|ft  tbeie  hciefies  by  a  piopiielic  fpirit ; 
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tions  fram  it.  In  his  lih.  iii.  aJv.  Htirtf.  c.  14.  he  vindi 
cates  the  authotity  and  perfedion  of  Liike's  go^cl,  and 
hat  produced  a  colleAion  of  thofe  fa6ts  wbich  aie  only 
tecorded  by  thit  evanKclift. 

That  the  Bofpel  whidi  is  placed  ljift  in  oot  editiont  of 
the  New  Tmament  was  written  by  John,  one  <oi  out 
Saviour't  apoAlea,  ts  confiimed  by  the  unanimoot  tefti- 
mony  of  (be  ancient  Chriftian$,  He  was  the  fen  of  Ze- 
bedeei  a  fifherman  of  Bethfaidc  in  Galilee,  by  hiswiEe 
Salonie,  and  the  brotber  of  Jamcs,  famamed  the  eldcr 
prgreater.  He  was  the  bel6veddifeiple  ofour  ScTioar, 
jgdv&a  haamMd,  «loag  witfa  Petcrmd  JaaKi|  vrik 

a 


for  he  faytin  another  place,  chap.  xx.  30.  **  At  Jobn 
the  difeipie  af  our  Lord  8flures  us,  iaying,  But  thefe 
aie  written,  that  ye  might  believe  that  Jefat  is  the 
Chrift,  the  Soh  of  God,  and  tbat  beliering  ye  mi{^ 
have  Iife  thnwgb  his  name  -,  rogESEEmc  ikefo  hU/. 
pkemous  tiotknt  that  divide  the  Lord,  fo  f«r  tu  it  it  ia 
their  power,''^ 

Indeed  it  feems  veiy  imptobablc  that  an  apoft]e 
Ihould  write  a  hiftoty  of  oot  Lord  on  purpofe  to  con- 
fute  the  wild  opinibns  of  Cerinthut  ot  aiiy  othet  hete* 
tic.  Had  John  con{idered  (uch  a  conhitation  necet 
iai^l^  it  is  ta^t^  l(k^  tlu|t  hc  would  haw  iBtmduoed  it 
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kilo to  ^(tle tian.blehded irwllnllie  afiions  or his  y«. 
nerable  MafFer,  fiut  were  the  opinlon  Qf  Iremcus  ncll- 
Itmjided,  we  Ihould  furcly  dJfcover  fpnie  traces.of  it  in 
,the  golpel  of  John5  jct  escept  5n  the  iiUrodudlioB, 
'there  is  nothing  thatcan  with  the  _Jeafl  fliadqw,of  pto- 
habiEty  be  applied  to4.h«  opinions  ,of  Cerintnus;  and 
fcw,  we  preUime,  wiH  .affirm,  that  the  goijpd  of  John 
was  coi9pofed  merely  foi  the  fake  of  ihe  ii^.,  eighleeo 
wrfe».  •  .         »         . 

The  intenGon  of  John  tn  writing  bis  goTpel  was  f«r 
aore  cxtenfiYe  and  important  ihan  to  refute  tbe  opi- 
mons  of  a  few  men  who  were  to  fink  into  oblivion  inthe 
courlĕ  of  a  few  centnries/  It  was  evldenlly  (according 
to  the  opinion  of  Clemen»  .of  Alexandrla)  to  Tupply  the 
omiAions  of  thc  other  evangeli(ls :  It  was  to  cslubik  the 
ecideiiccs  Qf  the  Chriitian  religion  in  a  difUn£l  and  pu- 
fpicuouB  manner:  _It-was,  as  be  himTel^in  the.condu- 
&>n  of  his  gorpel  alTures  us,  to  conviikce  his  readers, 
liai  Iefui  it  tke  MeJiaJi,  tlu  Son  o/God,  anJ  that  bt- 
£ei!ing  tlteti  mi^ht  Jave  l^e  th-ough  his  aame  *.  Nowit 
will  appear  to  anji  perfon  who  reads  this  gt^pel  wilh 
'attentioD,  that  ke  bas  executed  hi»  plan  wiih  adpniOi- 
ing  ability,  and  has  given  the  moll  circumAantial  ^nd 
&tis&fiory  evidaice  that  Iefus  was  the  Me^lab  the  Son 
of  God.  After  declaring  the  pre-esiAence  of  Jefos, 
he  proceeds  to  deliver  tbe  tetiimony.  of  Jolin  the  Bap- 
tifi,  aad  ielcAs  fome  of  tbe  grcateA  miracles  of  Jefus 
to  pTOTe  his  d(vine  .roiinon.  In  the  fiflb  chi)pter  hc 
preiĕnts  us  with  a  dilcourre  which  our  Sav)oui  cleliyeB- 
ed  in  the  tcmplc  in  the  prefence  of  the  Jews,  wher^n 
he  llatcs  in  a  yeiy  di(lin£t  manner  the  proo{is  of  his 
miflion  from,  i.  Theteilimony  of  John ;  z,  His  ownnii- 
raclcs }  a.  Thc  declaration  of  the  Fathet  at  his  baptifiH>^ 
4.  The  Jemlh  Scriptures.  Indeed  the  cmcluiion  ihnt 
Jerus  was  the  MeiTiah  the  Son  of  God,  naturally  arifas 
from  almoA  cTery  miracle  which  our  Saviour  is  faid  t» 
have  performed,  and  firom  every  difcourie  tJiat  he  d«- 
livcred.  This  dedaration  is'veiy  often  made  by  our 
Saviour  himfelf }  parUcularly  to-  the  woman  of  Sanui- 
ria,  to  Nicodcmus,  and  to  the  blind  man  whom  he  had 
cured. 

It  muil  be  cTident  to  every  reader,  that  John  Ihjdl- 
ouHy  pafics  ovcr  thofe  paiTages  in  our  Lord's  hitlory 
and  tcaching  which  had  been  treated  at  large  by  tbe 
other  evangeliils,  or,  if  he  mentiens  them  at  a)l,  he  mcn- 
tlons  them  ilightly.  This  confirms  tbe  tciUmony  of 
ucient  writers,  that  the  firil  three  gofpcls  were  writ- 
ten  and  publiihed  before  John  compored  his  gofpel. 
Eac^t  the  relation  of  our  Sav!our's  trial,  death,  and 
je^iu-redton,  alnu^  every  thing  w-hich  occurs  in  this 
hoek  is  new.  The  acceunt  of  our  Saviour's  naUvity, 
of  his  bspuiiB,  and  of  his  temptation  in-tbe  wildemers, 
is  cmitted ;  nw  is  any  notice  taken  of  the  calliog  of 
the  twelre  apoilks,  or  of  their  miSion  •dutiAg  oar  Sa- 
vjour*s  li&.  It  is  wnarkablc,  too,  tbat  not  one  ■fm- 
ahlt  is.  mentjoaed,  nor  aky  of  the  predidions  rdating 
to  the  dellrudion  of  Jerufaifeak     All  the  roirades  to- 
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cosJm  V  t^"  ath«  eyangpIIAt,*»,  paaoi  ont,  escept  Scr^ wiifc^ 
tbe  qi>ra«uloi}s  iiipply  of  provifiao,.  by  whkh  &va  thoo-        "  ' 
iand  wece  fed  :.  and  it  i»  probabl»  ihat  this  msacle  was  . 
related  for  the  fake  of  the.  di(courfe  tn  wbichitgawe 
biriL    The  othci  aairaclet  which  ar».m«nttoi)ed  are  ^ 

&w  in  number,  but  in  ^general  tbey  are  miMUely  de- 
talled..  They  «on^  o£  tbele  :  jhc.  t]umqg  o£  wit6r 
ipto  wine  at  Can»;  the  oure  of  the  d|leafed  nan  at  the 
pool  of  £ethefda ;  thecute  of  the  .man  thst  had  beeii 
blind  ironi  his  birth ',  the  reilaring  of  Lasonis  to  tife ; 
and  ihe  he?.iing  o{  the  fervani's  ear  wihich  Peter  haa 
cut  oE  But  valuable  would  this  gofpd  be,  though  it 
had  only  recorded  the  confulation  of  Jefus,  to  bis  dif- 
ciples  prevIous  tohis  departure  ;  wliich  exhibits  ■»  xao& 
admirnble  view  of  our  S.iriour's  chara61er,  of  his  ea«e 
Bnd  tender  legard  fQr  his  dliciples.  Hanng  <^ned 
evcry  fource  of  comibtt  to  theh-  derponding  minds  >^  - 
exhorled  them  tanuitual  lo«e,  and  to  the  obedtenoe  of 
his  Fath«c's  precepts ;  haTing  wamed  them  of  the'  im- 
pendtng  dangers  and  ibrn>n-s— »our  Saviour  condtsdcs 
with  a  p^iyer,-  in  tbe  -true  fpirit  of  piety  and.  benevd- 
lcnce }  ardent  without.  cnthtiiiaii»,  .fcbcr  «aid  rationd 
U'ithout.hik«W8rmr.e&..  ■   ■    '   v    .^  .••  r   ,-..-'   .        tgj 

The  time  in  which  this  gof|;>cl  inw  ■iwitlen  l^s  ntitTime  *t 
been  £x-kd  with  any  preciiion.  .irenfeu»-iafotfns  us,  that  *'*"''' ?* 
it  was  written  at  Epheiiis,  but  leiryes  iw  t»  'conjeAui*  ^^^^ 
whetber  it  wair  wtittEU  beiore  or  'bltat  John's  fetnrh 
£cDm  Patmos.    Hc  wat  bmiiftcil'  Eo  Paimos  by  Doni- 
.JLian,  wbo  reigned  >5.yeers,  and-  accordihg  to  the'bcft 
««niputat^n  £(d  A.  D.  96.     Thc  piriicutiun  which 
occa^ncd  l^e  exile  ot  Jahiv'caaiiacRted  in  rhe  i^th 
y^at  of  'Domitian's'  icign;'  -  Jf  Jol-r»  wrotc.his  gorpel 
«fior  his  rctuM  boEphcTas;  «Uch  is  aiEmwd  by  £pi- 
phaiiius io have  beon  thecA^e)  we  «bay  Rn  ihe  ttete  of  tt 
about  ibe  year  p7  (f).    .  '16« 

This  gofpcI  is  cridcntly  the  produAibti  of  ga  illite-St>leafit. 
rate  Jew,  tmi  tts  Ayle  is  rcmarkabte  for  'iitni^idty.     It 
abounds  more-  with  HebHir<M  than  auy  of  the  other 
goipelsy  ahd  contasnsfoinofttong  orieiAa!  itgureswhich 
are  not  itadily  underilood  by  an  Emo^iean.  t^. 

This  gofpel  is  cited  once  by -Cletttens  Romittius,  by  Of ten 'quo.k 
Bamabas  three  tiraes,  by  Ignathis  five  times,  by  Juilin '«^  •'M* 
Martyr  fix  timcs,  by  Irenseus,  and  nbow  fotty  timcs  by^^^p^' 
Clemens  Alesandrinus.  '  ,{g 

The  book  which  vpe  intille  the  A&t  of  the  ApoiUes  AAi  of  tl>«k 
connedls  the  gofpel8  and  the  cpiiHes.  It  is  evitlently  a  apoftlcv 
continuation  of  Luke's  gufpcl,  which  appcars  both  ftom 
the  intreduSion  and  from  the  atteftbrians  of  wcient  Chri- 
Aians.  £oth  are  dedicated  to  Thcopbilu.^ ;  and  in  tbe 
begioning  of  thie  AAs  a  tefbrfence  ts  mide  to  his  gofpeI, 
which  he  calls  a  firm^  treeti/e,  recording  the  a£tions  «- 

and  difcourfe»  of  .Tertn  '  till  his  afeeniion  to  heaTcn.  « 

Lnke  is  meotioBed  «s  fhe  tntkar  of  the  Afts'of  the 
Apoitles  by  £i«neeiis,  by  Teriulltan,  fay  Origen,  "md 
£ufebiu8.    -  •  '  '  .  -        -        « 

rrom  the  frequent  ufe  of  the  Sril  periba  ploTRl,  itls 
«i3nifeft  that  Luke  fbe  «ithor  'wos  prefe&t  at  many  of 

£  ^         the     ' 


■  (r)  Ithas  beea  Mgued  ^om  a  paAkge  «n  diis  gefpel,  that  itSntiil  h^  been  V;ritten°beS>re  the  d^eilhiAiono^ 
Jcni&km.  Infp««ksi}g  of  the  pool  of  Belhefda,  Itkm  ufes  the  TPeitet  tetffe  :  MrwoTds  ire,  "  Therc'  J>'iit  Jerii-. 
AilcsB.''  Now  sf  theie  vrords  b^  been  wtiiten  after  the  deitrtiftk>n  Of  JeraialeiQ,'it  is  tirged  the  part  tefire  wonSd 
luT*  beni  dedt  andiiat  the  pRfent.^  'Thit  arguttenit  is  mare  fped9ils  thttt^ibtCiblt.^  31i06gli 'Jtmt^m  tlras  de« 
iMliihed,  does  it  follow  tkat  the  pool  of  Bcthe^a  was  dried  up  ?  ' 
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the  tranradions  which  he  relates,  He  appears  to  have 
accotnpanied  Paul  frdm  Troas  to  Philippi.  He  attend- 
ed  him  alfo  to  Jerufalcm,  and  aftenvards  to  Rome,  whcre 
he  remained  for  two  years.  He  is  mentioned  by  Paul 
in  feveral  of  thofe  epiftles  which  were  written  from  Rome, 
particularly  in  the  ad  epilUe  to  Timothy,  and  in  the 
cpidle  to  Philemon. 

This  book  contains  the  hidory  of  the  ChriAian  church 
for  the  fpace  of  about  28,or  30  years,  from  the  time  of  < 
our  Saviour's  afceniion  to  Paul's  arriral  at  Rome  in  the 
jtzi  60  or  61.  As  it  informs  us  that  Paul  relided  two 
years  in  Rome,  it  mu(l  have  been  written  after  the  year 
63 ;  and  as  the  death  of  Paul  is  not  mentioned,  it  is 
probable  it  was  compoled  before  that  event,  which  hap- 
pened  A.  D.  6  c. 

The  Afts  of  the  Apodles  may  be  divided  into  feven 
parts.  I.  The  account  of  our  Saviour's  afcenfion,  and 
of  the  occurrences  which  happened  on  the  firft  Pente- 
cod  after  that  event,  contained  in  chap.  i.  ii.  2.  The 
tranfa£lions  of  the  ChriAians  of  the  circumcifion  at 
Jerufalem,  in  Judea,  and  Samaria,  chap.  iii. — ix.  xi. 
I — 21.  xii.  3.  Tranfa£lions  in  Cxfarea,  and  the  admif- 
iion  of  the  Gentiles,  chap.  x.  4.  The  fir(l  circuit  of  Bar- 
nabas  and  Paul  among  the  Gentiles,  chap.  xi.  22.  xii!. 
xir.  5,  £mbafly  to  Jerufalem,  and  the  firft  council 
held  in  that  city,  chap.  xv.  6.  Paul's  fecond  journey, 
chap.  xvi. — xxi.  7.  His  arteHment,  trial,  appeal  to 
C8efar,  and  journey  to  Rome,  chap.  xsi.  to  the  end  of 
the  book. 

The  Afts  of  Aportles  are  cited  by  Clemens  Romanus, 
by  Polycarp,  by  JuHin  Martyr,  thirty  times  by  Irenaeus, 
and  feven  times  by  Clemens  Alexandiinus. 

All  the  eSential  do^nes  and  precepts  of  the  Chri- 
ftian  rcligion  were  certainly  taueht  by  our  Saviour  him- 
felf,  and  are  contained  in  the  goTpels.  The  epiftles  miay 
be  confidered  as  commentaries  on  the  doArines  of  the 
gofpe1,  addreAed  to  particular  focieties,  accommodated 
to  iheir  refpeflive  fituation$ ;  intended  to  refute  the 
errors  and  falfe  notions  which  prevailed  among  them, 
and  to  inculcate'thofe  virtues  in  which  they  were  moft 
deficient. 

The  plan  on  which  thefe  Letters  are  written  is, 
firft,  to  deeide  the  controverfy,  or  refute  the  erroneous 
notions  which  had  erifen  in  the  fociety  to  which  the 
epiftle  was  addreiTed  :  And,  fecondly,  to  recommend 
thore  duties  which  their  falfe  do3rines  raight  induce 
them  to  negle£l ;  at  the  fame  tirae  inculcatmg  in  ge- 
neral  e.xhortations  the  moft  important  precepts  of  Cbri- 
ftian  morality. 

Of  the  epittks  fourteen  were  wriuen  by  St  Paul. 
Thefe  are  not  placed  according  to  the  order  of  time  in 
which  they  were  compofed,  but  according  to  the  fup- 
pofed  precedence  of  the  focieties  or  perfons  to  whom 
they  were  addreSed.  It  will  be  proper  therefore  to 
e^hibit  here  their  chronological  order  according  to  Dr 
Lardner. 

J  Tj4BLE  of  St  PaWs  EpISTLES,  ijuith  the  Piaces 
•where,  and  timet  tvhen,  writteji,  according^  lo  Dr 
Lardner. 


Ep=ftles. 

Placej. 

A.  D. 

1  TheAalonians 

Corinth 

J2 

2  Theffalonians 

Corinth 

52 

Galatians 

5  Corinth  or 
\    Epherus 

■Jnear  the  end  of  52 

Jor  beginr.ingof  53 

R 

A.  D.'  Scriptore. 
thebegtnningof  53  ^""'y^ 

1  ^^ 

{'bef.  the  end  of  56 

about  0£lober  57 
about  February  58 
about  April  61 
about  May  61 
be£  the  end  of  6a 
bef.  the  end  of  6a 
be£  the  end  of  62 

in  Spring  •£      63 


A  TaBLE  oftht  CaTHOLIC  EpISTLES,  and  the  RsrE- 
LATIO^,  according  to  Dr  Lardner. 


3 

s   c 

Epiftlc!. 

Place». 

I  Corinthians 

Epheliis 

I  Timothy 

Macedonia 

Titus 

f  Macedonia 
\   or  near  it 

XWA9 

2  Corinthians 

Macedonia 

Romans 

Corinth 

£phefians 

Ronfc 

2  Timothy 

Rome 

Philippians 

Rome 

ColoATians 

Rome 

Philemon 

Rome 

CRome  or" 
l  Italy     .- 

Epmie. 
James 

The  two  £piftles 

of  Peter 
I  John 
2d  and  3d  of 

John 
Judc 

Revelation 


Place. 
Judea 

vRome 

£phefus 

i  £phefus 

Unknown 
C  Patmos  or 
\    Epbefus 


{ 


or  beg.  of 


abottt 
f  beiween 
\   and 


1 


.D 
61 
62 

64 

80 

80 

90 

64  or  65 

95  91 96 


'74. 


It  ismore  diflicult  to  underftand  the  epiAolary  wii- Caufef  of 
tings  than  the  gofpeIs  ;  the  caufe  of  which  is  evident.  ^*"  obfco- 
Mahy  things  are  omitted  in  a  letter,  or  Aightly  mention»  "'^* 
ed,  becaufe  fuppofed  to  be  known  by  the  perfon  to  whom 
it  is  addreAed.  To  a  ftranger  this  will  create  much 
didiculty.  The  bufinefs  about  which  St  Paul  wiote  was 
certainly  well  known  to  his  correfpondents  ;  but  at  this 
diftance  of  time  we  can  obtain  no  inCormation  concem- 
ing  the  occafion  of  his  writing,  of  the  charaAer  and 
circumAances  of  thofe  perfons  for  whom  his  letters  wete 
intended,  except  what  can  be  gleaned  from  the  writings 
themfelves.  It  is  no  wonder,  therefbre,  though  many 
alluHons  Ihould  be  obi^ure.  EeHdes,  it  is  evident  froin 
many  paffages  that  he  anfwers  letters  and  queftions 
which  his  correfpondents  had  fent  him.  If  thefe  had 
been  preierved,  they  would  have  thrown  more  light  up- 
on  many  things  than  all  the  notes  and  conje6f ures  of  the 
coromentators.  j.j 

The  caufe$  of  oblcurity  which  have  been  now  men-  Cauies  of 
tioned  are  common  to  all  the  writers  of  the  epirtles  j  obicurity 
but  there  are  fbme  peculiar  to  St  Panl.     k  As  he  had  ^^p^^-^" 
an  acute  and  fertile  mind,  he  feems  to  have  written  epia;». 
with  great  rapidity,  and  without  attending  much  to  the 
common  rules  of  method  and  arrangement.     To  this 
caufe  we  may  arcribe  his  numerous  and  long  parenthe- 
fes.     In  the  heat  of  argument  he  fometime$  brcaks  off 
abruptly  to  ^oUow  out  fome  new  thought ;  and  when 
he  has  exhaufted  it,  he  returns  from  his  digreilion  with- 
out  inforroing  his  readers ;  fo  that  it  Tcquires  great  at- 
tention  to  retain  the  conneflion.  2.  His  frcquent  change 
of  peribn,  too,  creates  ambiguity  :  by  the  pronoun  /  he 
fomctimcs  means  himfelf ;  fometimes  any   ChriAian ; 
fometimes  a  Jew,  and  fometimes  any  man.     Iii  ufing 
the  pronoun  WE  he  foraetimes  intends  hirofelf ;  fcme- 
timcs  comprebends  his  companior.s ;  fcroctimc$  the  apof- 

tles; 
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SniptoK-  Ues  j  at  one  time  he  alludes  to  the  conYerted  Jews,  at 

•       anotiier  time  to  the  converted  Gentiles,     3,  There  is  a 

third  caafe  of  obfcurity  j  he  frequently  propofes  ob- 

jcAions,  and  anfwers  thcm  mtbout  gi^ing  any  formal 

intimation.      There   arc   other  difHcultie:  which  arife 

from  001  uncertatnty  who  are  the  perfon$  he  is  addref- 

fing,  and  what  are  the  particular  opinions  and  praAices 

to  «rhich  he  rcfers.     To  thefe  we  may  add  two  exter- 

nal  cauiĕs,  which  have  increafed  the  diiliculty  of  under- 

(landing  the  epillles.     T.  The  diTiding  them  into  chap- 

teis  and  TeTfes,  which  difiblves  the  conne£lion  of  the 

parts,  and  breaks  them  into  fragments.     If  Cicero's 

epidles  had  been  fo  disjointed,   the  reading  of  them 

would  be  altended  wilh  lefs  pleafure  and  advantage,  and 

irith  a  great  deal  more  labour.     2.  We  are  accudomed 

to  the  pbrafeology  of  the  epidles  from  our  infancy ; 

but  we  bave  either  no  idea  at  all  when  we  ufe  it,  or  our 

idn  of  it  is  deriTed  from  the  articles  or  fyftem  which 

«e  hare  efpoufed.     But  as  diSerent  fe£ts  have  arbitrary 

deSnitions  for  St  Paul's  phrafes,  we  ft»all  never  by  fol- 

Wing  them  difcoTer  the  raeaning  of  St  Paul,  whe  cer- 

tainly  did  not  adjuA  his  phrafeology  to  any  man^s  fyf- 

tem. 

The  beft  plan  of  rtudying  thc  epittles  is  that  xvhich 
wM  propofed  and  executed  by  Mr  Locke.  This  we 
Ihall  preJent  to  our  readers  in  the  words  of  that  acute 
j.g  and  judicious  aulhor. 
VrLcK-t('i  "After  I  had  fonnd  by  long  experience,  that  the 
|tSucl'tii-  Radiog  of  the  text  and  comments  in  the  ordinary  way 
*^^l^  piDTed  not  fo  fuccefsful  as  I  wilhed  to  the  end  propo- 
hi,  I  began  to  fufpe£l  that  in  reading  a  chapter  as  was 
ttfual,  and  thereupon  fometime$  confuIting  expo{ttors 
npon  fome  hard  places  of  it,  whtch  at  that  time  moft 
alTcSed  me,  as  relating  to  poinls  then  under  confidera- 
tion  in  my  own  mind,  or  in  debate  againft  olhers,  was 
not  a  tight  method  to  get  into  the  true  iĕnfe  of  thefe 
epinies.  ,1  faw  plainly,  after  I  began  once  to  ref1efl  on 
it,  ihat  if  any  one  (hould  yrrite  me  a  letter  as  long  as  St 
Paul's  to  the  Romans,  conceming  fach  a  matter  as  that 
><,  in  a  iiyle  as  foreign,  and  expreflions  as  dubious  as  his 
fetm  to  be,  if  I  ftiould  divide  it  into  fifteen  or  ftxteen 
chapters.  and  read  one  of  them  to-day,  and  another  to- 
moiTow,  &c.  it  is  ten  to  one  I  ftiould  never  come  to  a 
fall  and  clear  compreheniion  of  it.  The  way  to  under- 
iland  ihe  mind  of  hiro  that  writ  it,  every  one  would- 
apee,  was  to  read  the  whole  letter  through  from  one  end 
to  the  olter  all  at  once,  to  fee  wbat  was  the  mairt  fub- 
jtfl  and  tendency  of  it :  or  if  it  had  feveral  views  and 
P»pofes  in  it,  not  deoendcnt  one  of  anotiier,  nor  in  a 
iiibcrdination  to  one  chief  »m  and  end,  to  difcover'what 
Aofe  diSerent  matters  were,  and  wherc  the  author  con- 
duded  one,  and  began  another  ;  and  if  there  were  any 
nerellityofdivicUng  thc  epiftle  into  parts,  to  make  the 
boundaries  of  them. 

"  In  the  profecution  of  ihis  thought,  I  concluded  it 
n«ceffary,  for  the  nnderilanding  of  any  one  of  St  Paul's 
epittles,  to  read  it  all  through  at  one  iitting,  and  to  ob- 
ferve  as  well  as  I  conld  the  drift  and  deiign  of  his  wri- 
^g  if.  If  the  firft  reading  gave  me  fome  light,  the  fe- 
cond  gave  me  more  •,  and  fo  I  periiiled  on  readin^j  con- 
ilantW  the  whole  cpittle  over  at  once  till  I  came  to  have 
I  good  general  view  of  the  apoflIe's  main  purpore  in  wri- 
tinjr  the  epiftle,  the  chief  branches  of  his  dlfcourfe  where- 
h»  he  proiecuted  it,  the  arguments  he  ufed,  and  ihs  dif- 
poStion  of  the  wholc. 
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"  This,  I  confefs,  is  not  to  be  obtained  by  one  or  Scripture« 
two  hafty  readings ;  it  muft  be  repeated  again  and  Bgain  **  '""' 
with  a  clofe  attention  to  the  tenor  of  the  difcourfe,  and 
a  perfe£l  negleA  of  the  dtvifionjr  into  chapters  and  Ter- 
fes.  On  the  contrary,  the  fafeft  way  is  to  fuppofe  that 
the  epiftle  has  but  one  bui]nefs  and  one  aim,  till  by  a 
frequent  perufal  of  it  you  are  forced  to  fee  there  are  di- 
ftinft  independent  matters  in  jt,  which  will  forwardly 
enough  ihow  therafelves. 

"  It  requires  fo  much  more  pains,  judgement,  and  ap- 
plication,  to  find  the  coherence  of  obfcure  and  abftruie 
writings,  and  makes  them  fo  much  the  more  uniit  16 
ferve  prejudice  and  preoccupation  when  found  ;  that  it 
is  not  to  bc  wondered  that  St  PauPs  epiAIes  have  wth 
many  paiTed  rather  for  disjointed,  looft,  pious  difcourfes, 
iiill  of  warmth  and  zeal,  and  overilows  of  light,  rather 
th^n  for  calm,  ftrong,  coherent  reafonings,  that  car- 
ried  a  thread  of  argument  and  con(iftency  all  through 
them." 

Mr  Locke  tells  us  he  continued  to  read  the  fame 
epilUe  over  and  oTer  again  till  he  difcoTercd  the/cope 
of  the  whole,  and  the  di£Ferent  fteps  and  arguments  by 
which  the  writer  accompliihes  his  purpofe.  For  he  was 
conTinced  Defore  reading  his  epiftles,  that  Paul  was  a 
man  of  leaming,  of  found  fenfe,  and  knew  all  the  doc- 
trines  of  the  gofpel  by  revelation.  The  fpeeches  record- 
ed  in  the  Adls  of  the  Apoftles  convinced  this  judicious 
critic  that  Paul  was  a  clofe  and  accurate  reafoner  :  and 
therefore  he  concluded  that  his  epiftles  would  not  be 
written  in  a  loofe,  confufed,  incoherent  ftyle.  Mr  Locke 
accordingly  followed  the  chain  of  the  apoftle's  difcourfe, 
obferved  his  inference5,  and  carefully  examined  from  what 
premifes  they  were  drawn,  till  he  obtained  a  general  out* 
line  of  any  particular  epillle.  lf  every  divine  would 
folIow  this  method,  he  would  foon  acquire  fuch  a  know- 
ledge  of  Paul's  ftyle  and  manner,  that  he  would  perufe 
his  other  Epiftles  with  much  grealer  eafe.  j.» 

That  the  £piftle  to  the  Romans  was  writlen  at  Co-  EpiHie  to 
rinth  by  St  Paul,  is  afcertained  by  the  teftimony  of  thethe  Ko- 
ancient  Chriftians.     It  was  compofed  in  the  year  58,  in '"*'"• 
the  24th  year  after  Paul's  converfion,  and  is  the  feventh 
epidle  which  he  wrote.    From  the  Afts  of  the  Aportles      '?' 
we  learn  that  it  muft  ha%'e  been  written  tvithin  the  fpace'"       ' 
of  threc  months ;  for  that  was  ihe  whole  period  of  Paul's 
refidence  in  Greece,  (Afts  xx.  1,  2,  3.) 

Tiie  following  analyfis  of  this  epiftle  we  haTC  taken 
from  a  valuable  little  treatife,  inlilled  A  Key  to  the 
Ne\v  Teftament,  which  was  written  by  Dr  Percy  biihop 
of  Dromore.  It  exhibits  the  intention  of  the  aportle, 
and  the  arguments  which  he  ufes  to  prove  his  lUiTerent 
prqpofitions,  in  the  moft  concife,  diftinft,  and  conneSed 
manner,  and  aiTords  the  beft  view  of  this  Epirtle  that 
tve  have  ever  fecn.  ,-j 

"  The  Chrirtian  church  at  Rome  appears  not  to  have  Gcneral  <if. 
bcen  planted  by  anv  aportle;  wherefore  St  Paul,  left  itlign 
ihould  be  cormpted  by  the  Jews,  who  then  f\varmed  in 
Rome,  and  of  whom  raany  were  converted  to  Chrirtiani- 
ty,  fends  them  an  abftraft  of  the  principal  truths  of  the 
gofpel,  and  cndeavours  to  guard  them  againft  thoie  er- 
roneous  nolions  ivhich  the  Jews  had  of  julHficalion,  and 
of  the  ele^ion  of  their  own  nation. 

"  Now  the  Jews  aiTigned  three  grounds  for  jurtiSca'- 
tion.     Firft,  '  The  extraordinary  picty  and   merits  of 
their  anceftors,  and  the  covenant  mnde  by  God  with  tbefe 
holy  rocni'    Tbey  thouglit  God  could  not  hate  Uie  cbil« 
JE  3  dren 
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Seriptate.  dKn  of  Tucb  meritorioiu  pBrents ;  and  as  hc  had  made 
'  **'■  *. '  '  a  covenant  with  tbe  patnarchs  to  ble6  their  podeiky, 
be  was  obliged  thereby  to  pardon  tbeir  fins.*  SecoDdlj, 
<  A  perfi:£l  knowledge  and  diligent  ihuly  of  the  law  of 
Mofes.*  They  made  this  a  plea  for  the  rcmitnan  of  all 
thar  fins  and  vice$.  Thirdly, '  The  workt  of  the  Levi> 
tical  law,*  which  were  to  expiate  fin,  efpecially  circum» 
cifion  and  facrifices.  Hence  they  infem:d  that  tbe  Gen- 
tiles  maft  receire  the  whole  law  of  Molĕs,  in  order  to 
be  jufiified  and  farod. 

"  The  doArine  of  the  Jews  cooceming  cle£Hon  was, 
'  That  as  God  had  paromifed  to  Abraham  to  blefs  his 
leed,  to  give  him  not  only  fpiritual  blelTings,  but  alr 
-  fo  the  land  of  Canaan,  to  ^uSer  him  to  dwell  there  in 
profparity,  and  to  confider  him  Bs  his  church  upon 
earth :'  That  therefbre  this  blelTmg  eztended  to  their 
whole  nation,  and  that  God  was  bound  to  fulfil  tbeb 
promifes  to  tbem,  wbether  they  were  righteous  or  wick- 
cd,  fiiitbful  or  unbelieying.  They  even  beliered  that  a 
prophet  ougbt  not  to  pronounce  agatnit  tbeir  nation  the 
prophedes  witb  which  he  was  infpired  ;  but  was  rather 
to  beg  of  God  to  expunge  Itit  name  out  of  the  book  of 
tbe  living. 

"  Thdfe  prerious  remaiks  will  ferve  as  a  key  to 
unlock  this  diSicnlt  £piftle,  of  which  we  ihall  now  gire 
a  (hort  analySs.     See  MichatlWs  Lt&uret  on  the  Nevi 
,«0       Te/lament. 
and  analy-       **  !•  '^^  £piftle  begins  with  ihe  ufuBl  (alutation  witb 
flief  ik       which  the  Greeks  began  tbeir  letters,  (chap.  i.  i — 7.) 
"  II.  St  Paul  proii^es  bis  joy  at  die  flouri<hing  ftate 
of  the  church  at  Rome,  and   his  defire  to  come  and 
preach  the  gofpel  (ver,  8—19.)  :  then  he  infenfibly  in- 
troducct  the  capital  point  he  intended  to  prQve,  viz. 

^  III.  The  fubjed  of  the  gofpel  (ver.  16,  17.),  ihat 
it  reveals  a  righteoufiiefs  unknown  before,  whicn  is  de- 
tired  fole1y  from  failh,  and  to  wbicb  Je%vs  and  Gentilet 
faave  an  equal  claim. 

"  IV.  In  order  to  prove  this,  he  ibowt  (cbap.  i.  18.— • 
iii.  30.)  that  both  Jews  and  Gentilet  are  '  under  fin,* 
i.  e.  tbat  God  will  impute  tbeir  fint  to  Jews  as  well  at  to 
Gentilet. 

**  Hit  argumentt  may  be  reduced  to  thefe  fyUogifins 
(chap.  ii.  17—24.)  I.  *  Tbe  wrath  of  God  it  reveal- 
cd  againA  thoiis  who  bold  the  truth  in  ttnrighteauf- 
nefs}  i.  e.  who  acknowledge  the  truth,  and  yet  fin 
againil  it.  3.  The  Gentilet  acknowledged  trutbs ;  but, 
partly  by  tbeir  idolatry,  and  partly  by  tbeir  otbcr 
deteAable  vicet,  they  finned  againtt  the  truth  they  ac- 
knowledged.  3.  Therefore  the  wrath  of  God  is  re- 
vealed  againft  the  Gentiles,  and  puniAieth  them.  4.  Tbe 
Jewt  bave  acknowledged  more  truths  tban  tbe  Gen- 
^let,  and  yet  they  fin.  5.  Confcquently  the  Jewiih  fin- 
ners  we  yet  more  expofed  to  the  wrath  of  God  (cb.  ii. 
I— 12.  Having  thus  proved  bit  pMnt,  he  anfweri 
ccitain  objediions  to  it.  Obj.  i. '  The  Jewt  ivere  -well 
grounded  in  their  knowledge,  and  ftudied  the  law.' 
He  anfwers,  If  the  knowledge  of  tbe  law,  witbout  ob- 
ferving  it,  coald  juftify  them,  tben  God  could  not  have 
condemned  the  Gentilet,  wbo  knew  the  law  by  naturc,. 
(cb.  ii.  13 — 16.)  ObJ.  2.  •  The  Jews  were  circumci- 
ted.'  yinf.  That  ii,  ye  are  admitted  by  an  outward 
fign  into  the  corenant  with  God.  This  fign  will  not 
avail  you  when  ye  violate  that  covenant  (ch.  ii.  25.  to 
the  end).  Obj.  3.  *  According  to  thit  dodrine  of  St 
Paul,  thc  Jews  Me  »>  adTwtage  bc£>te  othcn.'    Amf. 


'Ytt',  they  fliU  iMve  advant«g«s  \  for  unto  them  aie  eom>  Seiipdm» 

nutted  the  orades  of  God.     Bot  tbeir  prinleget  do  not '    '   *    ■• 

extend  to  tbis,  tbat  God  (hould  overloak  their  fins,  whicb, 

on  the  contrary,  Scripture  condemnt  even  in  tbe  Jews 

(cb.  iii.  1—19^.).   Obj.  4. '  They  bad  the  L.evitical  law 

and  lacrifiect.'  Au/'.  From  bence  it  no  remiSion,  but  on- 

ly  the  knowledge  of  fin.  (ch.  iii.  20.). 

"  V.  FrDm  aU  this  St  Paul  concludet,  tbat  Jewt  and 
Gentilet  may  be  juftified  by  tbe  fame  meant,  namely, 
witbout  tbe  Leviiical .  law,  tbrougb  £aith  in  CbriA  : 
And  in  oppofition  to  the  imaginary  advantaget  of  the 
Jewt,  be  ftatet  the  declaration  af  Zechariab,  tnat  God  is 
tbe  God  of  tbe  Gentiles  at  well  as  of  the  -Jew^,  (cb.  iii. 
21.  to  tbe  end. 

"  VI.  As  ibe  whole  bIe(Sng  was  promiied  to  tbe  fajth-. 
fuldefcendento  of  Abraham,  whicb  botb  Scripture  and 
tbe  Jews  call  bit  cbildren,  he.  prorcs  hit  fanner  afler> 
tion  kom  the  example  of  Abraham  ;  who  was  an  idola- 
ter  before  his  caU,  but  was  deciared  juft  by  God,  on  ac- 
count  of  bis  fiuth,  long  befere  his  drcumcifion.  Hence 
he  takes  occaGon  to  cxplain  the  natnie  and  (huts  of 
iiaitb,  (ch.  iv.  i.  v.  11.). 

"  VII.  He  goes  on  to  prove  from  God's  juAice,  th«t 
.tbe  Jewt  had  no  advantage$  ovec  the  Gentiles  with  re< 
fpe£k  to  juftification.  Both  Jews  and  Gentiles  bad  fi}r-. 
feited  life  and  immortality,  by  the  means  of  one  common 
fatber  of  tbeir  race,  wbom  they  themfelvet  bad  not  cho- 
ien.  Now  as  God  was  willing  to  reftore  immortality 
by  a  new  fpiritual  bead  of  a  covenant,  viz.  Chrift,  it  was 
juft  that  both  Jewt  and  Gentilet  Aiould  (hare  in  this 
new  reprefentative  of  tbe  whole  race  (cb.  v.  12.  to  ihe 
end)v— Chap.  v.  ver.  15,  i6.  amounts  to  thii  negatire 
queftion, '  It  it  not  fitted  that  the  iree  gift  (hould  extend 
at  far  at  the  oSence  ?' 

"  VIII.  He  Oiowt  that  thedoftrineof  jttftification,  a& 
(latcd  by  him,  lays  ut  under  tbe  ftrongeft  obligationt  of 
holineit,  (cb.  vi.  i.  to  the  end). 

"  IX.  He  (howt  that  tbe  law  of  Moies  no  longer  con< 
cems  tts  at  all ;  far  our  juiU£cation  arifes  from  our  ap- 
pearing  in  God's  fight,  as  if  aduaUy  dead  with  Cbrift  on 
account  of  our  fins  }  but  tbe  law  of  Mofes  was  not  given 
to  the  dead.  On  thit  oocafion  he  prove>  at  large,  tbat 
the  etemal  power  of  God  over  ut  it  not  aSeded  by  tbis  ; 
and  that  wbilft  we  are  under  the  law  of  Mofet  we  per- 
petuaUy  become  fubje£t  to  death,  even  by  fins  of  inad- 
vertency,  (ch.  vii.  i.  to  the  end). 

"  X.  Hence  he  coocludes,  that  aU  thofe,  and  thofe 
only,  who  are  united  with  Chrift,  and  for  the  fake  of  his 
union,  do  not  live  according  to  the  fle(h,  are  free  fron 
all  condemnation  of  the  law,  and  have  an  undoubted 
ibare  in  etemal  life,  (cb.  viii.  i.— 17.). 

"  XI.  Having  defcribed  tbdr  UeAĕdneis,  he  is  aware 
tbat  tbe  Jews,  wbo  expe&ed  a  temporal  bappine&,  (bould 
obje£l  to  bim,  that  Cbriftians  notwithAanding  endur« 
mucb  fuffering  in  tbis  world.  He  anfweis  this  objedion 
at  large,  (ch.  viii.  18  to  tbe  end). 

"  XII.  He  Aiowt  that  God  it  not  the  leit  true  and 
faithful,  becaufe  he  dotb  not  }ttftify,  but  rather  rcjeda 
and  punilbes,  tbofe  Jcws  wbo  would  not  believe  the  Mef- 
fiah,  (ch.  ix.  x.  xi.).  In  diicuding  this  pmnt,  we  may 
obferve  tbe  cautious  manner  in  whicb,  on  account  of  the 
Jewifti  prejudicet,  be  intiodttcet  it  (ch.  iz.  i.».^.),  as 
well  as  in  the  difcttifion  itielf. 

"  He  tbows  tbat  the  promifcs  of  God  were  never 
made  to  aU  tbe  poAerity  of  Abrahain,  and  tbat  Godal.; 
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(oipMir.  «lyt  iderved  (o  himTel^  thepower  of  chooing  thore  Tons 
*■  V""of  Abraham  whon,  for  Abzaham's  fake,  he  intended  to 
bl^,  and  of  puni(hing  the  wicked  fons  of  Abraham  } 
ind  that  trith  refpeft  to  tempm^  happinefs  or  mi^erj, 
he  was  not  even  determined  in  bis  choice  by  their  works. 
Tbns  he  lejcAed  Khmael,  £fau,  the  Ifraelites  in  the  de> 
{ĕrt  in  tbe  time  of  Mofe$,  and  the  greater  part  ef  that 
peopie  in  the  time  of  Ifaiah,  making  them  a  iacriiice 
tobis  joAice,  (ch.  ix.  6.— 29.). 

**  He  ihen  proceeds  to  ihow,  that  God  had  realbn  ta 
T^ed  inoft  of  the  Jews  then  Hying,  becBufe  they  would  - 
Bot  believe  in  the  Mcdiah,  though  the  gorpel  had  been 
ptcached  to  them  plainly  enough,  (ch.  ix.  30.  x.  to  the 
end).  liowever,  that  God  had  not  rejedled  all  the  peo- 
pie,  but  was  Aill  fiilfilling  his  promife  upon  raany  thou-. 
bad  natural  defcendants  of  Abraham,  who  believed  in 
tbe  Meffiah,  and  would  in  a  futttre  peiiod  fiilfil  them 
i^  more ;  for  that  all  Ifrael  would  be  conyetted,  (ch. 
a.  I— -33.).  And  he  ooncluded  with  admiring  the  wiie 
couniĕls  of  God,  (ver.  33.  to  the  end). 

"  XIII.  From  the  dodrine  hitherto  laid  doivn,  and 
psrticularly  from  this,  that  God  has  in  mcrcy  accepted 
tke  Gentiles ;  he  argues,  that  the  Romans  {hould  con- 
iectate  and  offer  theinielves  up  whoUy  to  God.  This 
leads  hina  to  mention  in  pacticular  fome  ChriHian  duties, 
(cfa.  xii. ),  viz. 

"  XIV.  He  exhorts  them  to  be  ^ubjed  to  magi* 
Sratcs  (ch.  xui.  1—7.)-,  the  Jews  «t  that  time  l)eing 
^ven  to  iedition. 

"  XV.  To  lore  one  anothei  heartily  (ver.  2->io.). 
And, 

"  XVI.  To  abilain  (irom  thoie  vices  which  were  con- 
Sdeicd  a>  things  mdiAerent  amon  g  the  GentUes,  ( ver.  1 1 . 
to  tbe  end). 

"KYII.  He  exhorts  thelews  and  Gentiles  in  the 
ChriAian  church  to  brotherly  unity,   (ch.  xiv.  2.  xv. 

'30-  ,.        . 

"  XVIII.  He  condudes  his  £piftle  with  an  excure 

iathaying  ventured  to  admoniih  the  Homana,  whom  he' 

hul  aot  converted  }  with  an  account  of  the  joamey  to 

ieiu&lem ;  and  wilh  fome  falutations  to  thofe  peribns 

«knu  be  meant  to  recommend  to  the  chuich  at  Rome." 

See  MkJuieAyj  LeBurts  on  tbe  Nnv  Tejiament. 

I   niEaitk    Connth  was  a  wealthy  and  luKuiious  city,  built  upon 

'    i>ikQ>.  ^  ifthmus  which  joins  the   Morea  to  the  northem 

partt  of  Gieece.      In   this  city   Paul  had  fpent   two 

yeatt  fi)unaing  a  ChriiKan  chuich,  which  conGHed  of 

a  ■liiture  of  Jews  and  Geniiles,  but  ihe  greater  part 

GcBtilc*. 

About  thice  yean  aitei  the  apoiUes  had  le(t  Corinth, 

he  WTote  thu  Ĕpiille  from  £pbefus  in  the  year  56  or 

57i  and  in  the  beginning  of  Nero's  reign.      That  it 

«as  written  from  £pfaefus,  appears  irom  the  falatation 

«ithwhich  the  £piftle  cloies,  (chap.  xvi.  19.).    "  The 

chnicbesef  Afia  faIatcyou.     Aquila  and  Prifcilla  falut« 

you  much  in  the  Lord."     Pram  thefe  words  it  is  evi- 

dent,  in  the  ift  pUce,  that  the  £piftle  was  written  in 

ASa.     idly,  It  appears  irom  A^s  xviii.  18,  19.  that 

Aqnla  and  Priicilla  accompanied  Paul  fn>m  Corinth  to 

El^ibs,  where  they  iiiem  te  have  continued  till  Paul's 

dtpaituc. 

St  Pml  bad  ccitainly  kept  up  a  conAant  intercourie 

«itb  tbe  drotches  which  he  had  founded  ;  for  he  was 

(ridcmly  acquainted  with  all  their  rcToIutions.     They 

Atn  t»  barc  appiicd  to  him  £or  ad^ice  in  thofe  di|i- 


it> 

btet 


cult  cafes  which  their  own  undarilanding  could  not  ScHptum 
folve ;  and  he  was  leady  on  -all  oocaSons  lo  corred  their  •  " ' 
miAakes.  1. 

This  £piftle  confifts  of  two  parts.      i,  A  reproofG,„'„fije. 
for  thofe  vices  to  which  they   were   moft   propenfe ;  figo  of  it. 
2.  An  anfweT  to  fome  queries  wbich  they  liad  propofed 
to  him> 

l*he  Corinthians,  like  the  othcr  Greeks,   had  been 
BCcufiomed  to  fce  their  philobphcrs  divide  themrelves 
into  diiferent  fe£ls  ;    and  as  they  brought  along  with 
tbem  into  the  Chriltian  church  their  foimcr  opinions 
and  cudoms,  they  Avifhed,  as  before,  to  arrange  them- 
felves  under  different   leaders.       In    this  £piiile  P«ulrhe'ipof. 
condemns  thefe  divi(ions  as  inconfiilent  with  the  fpirit^ie  reproTe*- 
of  Chriftianity,  which  incnlcales  benevolence  and  una*- tlie  Corin- 
nimity,  and  as  oppolke  to  the  conduA  of  Chriftian»||'»°*f<" 
teachers,  who  did  not,  like  the  philofophei3,  afpire  at.*"*"'""'^ 
ter  the  praile  tA  eloquence  and  wiidom.     They  laid  no 
claim  to  theie  nor  to  any  bonour  that  cometh  iirom 
men.     The  apoftle  declares,  that  the  Chriftian  tniths 
were  revealed  irom  heaven  ■,  that  they  were  taught  with' 
great  plainncfs  and  fimplicity,  and  proved  by  the  evi'' 
dence  of  miracles,  (chap.  i.  i.).      He  diAuadcs  them' 
from  tbeir  divirions  and  animofities,  by  reminding  them 
of  the  great  trial  wbich  every  man^s  work  maft  under" 
go  \  or  the  gmlt  they  incuncd  bj  polluting  the  temple 
or  church  of  God ;  of  the  vanity  of  human  wifdom  \ 
aod  of  glorying  in  men.   He  admoniihes  them  to  eHeem 
the  teechers  of  the  gofpel  only  as  the  fervants  of  ChriR ; 
and  to  remember  that  every  fuperior  advantaipe  which 
they  enjoyed  was  to  be  afcribed  to  tbe  goodneGof  God, 
(chap.  lii.  4.). 

2.  In  the  fifth  chapter  the  apoAle  coniiders  the  cafe 
of  a  notoriotts  oiPender,  who  had  married  his  ftepmo- 
ther ;  and  tells  tbem,  that  he  ought  to  be  excommuni- 
cated.  He  alfo  exhorts  the  ChriAians  not  to  aSTociate 
with  any  perfon  who  led  fuch  an  openly  profane  Iife. 

3.  He  cenfures  the  Corinthians  for  their  litigious  dif. 
poiition,  which  caufed  them  to  prorecute  their  Chri- 
ftian  biethren  before  the  Heathen  coorts.  He  exprefics 
much  warmth  and  furprife  that  they  did  not  refer  their* 
di£ferences  to  ibeir  biethren  \  and  concludss  his  exhoTta- 
tions  on  thi*  fubied,  by  affuring  them  that  they  ought* 
ratherio  allow  themfelve*  to  be  deirauded  than  to  teek- 
ledreis  from  Heathcns  (chap.  v.  1-^9.). 

4.  He  inveighs  againA  thofe  'rices  to  which  the  Co« . 
rinthians  had  been  addi£led  befor6  their  converfion,  and 
efpecially  againA  ^omication,  the  criminality  of  which' 
they  did  not  iully  peTceive,  as  tlus  vice  was  gencrally. 
overIooked  tn  the  fyftems  of  the  philofq>heis,  (chap,  vi.>. 
10.  to  the  end). 

Haring  thus  pmnted  out   the   public   «««g»l«ritiei^'^" 
with  which  they  weie  chargeaUe,  he  next  replies  te  cer-fwcn  cer. 
tain  queftions  which  the  Corinthians  had  ptopoiied  tottiaque- 
him  by  Icttcr.    He,  i.  Determines  fome  queilions  re- 1*«"» jvWfl»  > 
lating  to  the  marriage  ftate ;  as,  ift,  Whether  it  was*^''  i^%a 
good  to  loarryunder  the  esiiling  circumftaL:^^  of  thchiak 
church  ^    And,    2d,  Whether   theyihould   vrit}idniw 
iirom  their   partners  if  ■  they- continued- ijBbelicvert  ? 
(chap.  vii.). 

2.  He  inftTufis  them  how  to  aA  with  reiped  to  idel 
offierinet.  It  could  not  be  unlawiul  In  itielf  to  eat  the 
food  T^ich  had  been  9ffeied  to  idols  ;  for  the  confecra- 
tion  of  flefli  or  wine  to  an  idol  did  not  make  it  the  pto> 
perty  of  the.idol,  abidol  beiiig  nothing,  and  tlierdbro> 
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Srri,>tare.  incapable  of  property. 

'•■"»'""'  it  lawful  to  g«  to  a  feaft  in  the  idol  temples,  which  at 
the  fan>e  time  were  places  of  refort  for  lewdners,  and 
to  eat  the  f3crifices  whilA  praife8  were  fung  to  the  idol. 
This  was  publicly  joinine  in  the  idolatry.  He  even 
advifes  to  abAain  from  fuch  participation  as  was  ]awful, 
rather  than  give  oSence  to  a  weak  brother  ;  which  he 
enforces  by  his  own  exaniple,  who  had  abftained  from 
many  lawful  thines,  rather  than  prove  a  fcandal  to  the 
gofpel,  (chap.  viii.  ix.  x.). 

3.  He  anfwers  a  third  query  conceming  the  manner 
in  which  women  Hiould  dcltyer  any  thing  in  public, 
when  called  to  it  by  a  divine  impulfe.  And  here  he 
cenfure$  the  unufual  drefs  of  both  fexes  in  prophefying, 
which  expofed  them  lo  the  contempt  of  the  Greeks, 
among  whom  the  men  u^ually  went  tmcovered  and  the, 
women  vetled. 

Being  thus  led  to  the  coniideration  of  the  abufes  that 
prevailed  in  iheir  public  worHiip,  he  goes  on  to  cenfure 
tlie  irregularities  which  were  committed  at  their  love- 
feafts,  or,  as  we  term  them,  the  Zor</V  Su/tper,  It  wa* 
a  tommon  praAice  with  the  Greeks  at  their  focial  fup- 
pers  for  every  man  to  bring  his  own  provifions  along 
with  him,  not,  however,  to  Aiare  them  wlth  the  com- 
pany,  but  to  feaft  on  them  in  a  foiilary  manncr.  Thus 
the  rich  ate  and  drank  to  excefs,  whilil  the  poor  were 
totally  negle£led.  The  Corinthians  introduced  the  fame 
pra^iice  in  the  celebration  of  the  Lord's  Supper,  thus 
confounding  it  with  their  ordinary  meals,  and  without 
ever  examinine  into  the  end  of  the  inftitution.  It  was 
''this  grofs  abuie  that  Paul  reproves  in  the  i  ith  chapter. 
He  alfo  cenfures  their  condu£I  in  the  exercife  of  the  ex- 
traordinary  gifts  of  the  Holy  Ghoft ;  he  rtiows  them 
they  all  proceeded  from  thc  fame  fpirit,  and  were  in- 
tended  for  the  inflru£lion  of  ChrilHan  focieties ;  that  all 
Chrinians  ought  to  be  united  in  mutual  ]ove  ;  and  that 
tendemefs  ought  to  be  ftiown  to  the  moft  inconfiderable 
member,  as  every  one  is  fubfervient  to  the  good  of  the 
whole  (chap.  xii.).  In  the  i^th  chapter  he  gives  a 
beautiful  defcription  of  benevolence,  which  has  been 
much  and  juAly  admired.  He  repre&nts  it  as  fuperior 
to  the  fttpematural  gifts  of  the  fpirit,  to  (he  moft  exa1t- 
ed  genius,  to  univer(al  knowledge,  and  even  to  faith. 
In  the  I4th  chapter  he  cautions  the  Corinthians  againft 
oftentalion  in  the  exercile  of  the  gift  of  languages,  and 
gives  them  proper  advice$. 

4.  He  aOerts  the  refurreftion  of  the  dead,^n  oppofi- 
tion  to  (bme  of  the  Cotinthians  who  denied  it,  £ounding 
it  on  the  refurrc6lion  of  Jefus  Chrift,  whichhe  confiders 
as  one  of  the  moft  eSential  do^lrine^  of  Chriftianity.  He 
then  anfwers  fome  objeftions  to  the  refurreftion,  drawn 
from  our  not  being  capable  of  underftanding  how  it  will 
be  accompUAied,  (chap.  xv,).  He  then  concludes  with 
fome  dire6lions  to  the  Corinthian  church  conceming  ihe 
manner  of  coIle£Iing  alms ;  promifes  them  a  vifit,  and 
falutes  fome  of  the  members. 

The  fecaid  Epiftle  to  the  Corinthians  Tvas  written 
from  IWaceJonia  in  ihe  year  57,  about  a  year  after  the 
former.     See  2  Cor.  ix.  i — 5.  viij.  and  xiii.  i. 

Sl  Paul'<!  firft  £piftle  had  wrought  dilTerent  effeas 

State  of  theamong  the  Corinthians  :  many  of  them  examined  their 

chiirch.   "  •^""''"^ »    *^^'y  excommunicated    the  inceftuons  man  ; 

requeftcd  St  Paul's  retura  with  tears ;  and  vindicnted 

him  and  hi»  office  againft  the  falfe  teacherand  his  adhe- 

rents.    Otbers  of  thcm  ftill  adbered  to  that  adveTfary 
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But  fome  Corinthians  thought     of  St  Pitul,  exprcfsly  denied  his  apoAAlic  oftice,  and  even  Scriptsre 

furninied  themfelves  with  pretended  argiunents  irom  that '       «    " 
£piftle.     He  had  formerly  promifed  to  take 
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a  joumey 
irom  £phefus  to  Corinth,  thence  to  vifit  the  Macedo- 
nians,  and  retum  from  them  to  Corinth  (2  Cor.  i.  15, 
16.).  But  the  imhappy  ftate  ef  thc  Corinthian  church 
raade  him  alter  his  intention  (verfe  23.),  fince  he  found 
he  muft  have  treated  them  mth  feverity.  Hence  his 
adverfarie9  partly  argucd,  I.  That  St  Paul  was  irrelb» 
lute  and  unfteady,  and  therefore  could  not  be  a  prophet : 
2.  The  improbai}ility  of  his  ever  coming  to  Corinth 
again,  fince  he  was  airaid  af  them.  Such  was  the  llate 
of  the  Corinthian  church  whcn  St  Paul,  after  hb  depar- 
ture  irom  £phefus,  having  virtted  Macedonia,  (Adl» 
XX.  I.),  received  an  account  of  the  above  particulars froni 
Titus  (2  Cor.  vii.  5,  6.),  and  therefore  wrote  tbetn  his 
fecond  £piftle  about  the  end  of  the  fame  year,  or  tfae 
beginning  of  58.  itt 

But  to  give  a  more  dlAInd  view  of  the  contents  of  View  of 

thisEpittle:  ^  .  ^'thrE!' 

1.  The  apoftle,  after  a  general  faIutation,  exprefies  his^j^j^" 
grateiiil  fenfe  of  the  divine  goodnefs ;  profefltng  his  con- 
fidence  in  God,  fupported  by  a  fenfe  of  his  own  integri- 

ty  ;  makes  an  apology  for  not  having  vifited  the  Corin- 
thians  as  he  had  intended,  and  vindicates  himfelf  iroin 
the  charge  of  ficklenefs,  (chap.  i.). 

2.  He  forgives  the  inceftuous  man,  wholĕ  conduA 
had  made  fo  deep  an  impreAion  on  the  apoftle's  mind, 
that  one  reafon  why  he  had  defened  his  joumey  to  Co- 
rinth  was,  that  he  might  not  meet  them  in  grief,  nor 
till  he  had  received  advice  of  the  effed  of  his  apaftolical 
admonitions.  He  mentions  his  anx(ety  to  roeet  Titus 
at  Troas,  in  order  to  hear  of  their  welfare  ;  e^preiTes 
his  thankfulnefs  to  God  for  the  fuccefs  attending 
his  miniftry,  and  fpeaks  of  the  Corinthiens  as  his  cre- 
dentials,  -  written  by  the  finger  of  God,  (chap.  ii.  iii. 
1—6.). 

3.  He  treats  of  tlie  of{ice  committed  to  him  of 
preaching  thi  redemprion ;  and  highly  prefers  it  to 
preaching  the  law  :  to  which  probably  his  adverfaries 
had  made  great  pretences.  They  had  ridiculed  his  fuf- 
ferings ;  which  he  Aiows  to  be  no  difgTace  to  the  go- 
fpel  or  its  minifters ;  and  here  he  gives  a  ftiort  abftraA 
of  the  dodiine  he  preaches,  (chap.  iii.  6.  v.  to  the 
end). 

He  expatiates  with  great  copioufnefs  on  the  temper 
with  which,  in  the  midft  of  affliftions  and  perfecutions, 
he  and  his  brethren  executed  their  important  embaffy  ; 
and  with  great  affe£tion  and  tenderoef$  he  exhorts  them 
to  avoid  the  pollutton  of  idolatry,  (chap.  vi.).  He  en- 
deavours  to  win  their  conSdence,'  by  telHng  them  how 
much  he  rejoiced  in  their  amendment  and  welfare,  and 
how  forry  he  had  lieen  for  the  dtftrefs  which  liis  necef- 
fary  reproofs  had  occafioned,  (chap.  vii.).  He  then  ex- 
horts  them  to  make  liberal  contributions  ibr  the  Chri-  ; 
nians  in  Judxa.  He  recommends  to  them  the  example 
of  the  Macedonians,  and  reminds  them  of  the  benevo- 
lence  of  the  Lord  Jefus.  He  expreffes  his  joy  for  the 
readinefs  of  Titus  to  afl'tft  in  makinjg  thecolleaion  ;  and 
makes  alfo  honourable  mention  of  other  Chriftian  bre- 
thren,  whom  he  had  joined  wilh  Titus  in  the  6me  com- 
miflion,  chap,  viii.).  Hethen,  with  admirable  addrefs, 
urgis  a  liberal  contribution,  and  recommcnds  them  10 
the  divine  blelTing,  (chap.  ix.). 

4.  Next  lie  obviates  fonie  refte£tions  vrhich  had  been 
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Jnptire.  tbroini  on  Um  fbr  th«  mildneis  of  his  conduA,  as  if  it 
proceeded  from  fear.  Hc  aflĕrts  his  aportolical 
poner  and  authority,  cautioning  his  opponents  againd 
nrging  him  to  give  too  feniible  demondrations  of  it, 
(^ap.  z.).  He  vindicates  himCel^  againil  the  infinua- 
tions  of  fome  of  the  Corinthians,  particularly  for  haying 
declined  pecuniary  fup.port  iirom  the  church  ;  an  aAion 
which  had  been  nngeneroudy  tumed  to  his  diradvan- 
Uge.  To  (how  his  iaperiority  over  thole  deHgning 
nen  who  had  oppoled  his  preaching,  he  enumerates  his 
(iilenngs  ;  gives  a  detail  of  fome  eitraordinary  revela- 
tions  which  he  had  received ;  and  vindicates  himfelf 
from  the  charge  o^boaAing,  by  declaring  that  he  had 
been  forced  to  it  by  the  deHre  of  rupporting  his  apoAoli- 
cal  charaftcr,  (chap.  xi.  xii.).  He  clolĕs  the  Epiftle, 
by  aSuring  them  with  great  tendeme{s  how  much  it 
would  grieve  him  to  demonArate  his  'divine  commiAion 
by  feverer  methods. 

The  Galatians  were  defcended  from  thole  Gauls  who 
i&li-  had  formerly  invadcd  Groece,  and  afte(wards  fettled  in 
Lower  Afia.  St  Paul  had  preached  the  goipel  among 
them  in  the  year  51,  foon  after  the  council  held  at  Jeru- 
&lem,  (A£ls  zvi,  6.).  Aiia  fwarmed  at  that  time  with 
zealots  for  the  law  of  Mofes,  who  wanted  to  impofe  it 
on  the  Gentiles,  ( Afts  xv.  i.).  Soon  after  St  Paul  had 
feft  the  Galatlans,  thefe  &lfe  teachers  had  got  among 
them,  and  wanted  then  to  be  circumcifed,  Scc.  This 
occaConed  the  following  Epirtle,  which  Michaelis  thinks 
WM  writtcn  in  the  fame  year,  before  St  Paul  left  Ther- 
laloiuca.  Dr  Lardner  dates  it  about  the  end  of  the  year 
52,  or  in  the  very  beginning  of  53,  before  St  Paul  fet 
out  to  go  to  Jeru&Iem  by  way  of  £phefus. 

The  fubjeft  of  this  £piftle  is  much  the  fame  with 
!8«rfit  that  of  the  Epidle  to  the  Romans ;  only  this  queftion 
is  more  Ailly  conGdered  here,  "  Whether  circumcidon, 
and  an  obfervance  of  the  Levitical  law,  be  necelTary  to 
tht  &lvation  of  a  Chrirtian  convert  ?"  It  appears,  there 
Jadming  Chriftians,  whofe  indireft  views  St  Paul  ex- 
j»fes  (Afts  XV.  I.  Gal.  v.  s,  9.),  at  firft  oaly  repre- 
iented  circumciiion  as  neceAary  to  falvation  ;  but  after- 
wards  they  infifted  upon  the  Chriftians  recdving  the 
Jewilh  feftivals,  (Gal.  iv.  10.). 

As  St  Paul  had  founded  the  churches  of  Galatia,  and 
inflro£ted  tbem  in  the  Chriftian  religion,  he  does  not  fet 
beibre  thera  its  principal  do£lrines,  as  he  had  done  in 
the  £piftle  to  the  Romans  ;  but  referring  them  to  what 
he  had  already  taught  (chap.  i.  8,  9.),  he  proceeds  at 
once  to  the  fubjeft  of  the  Epiftle. 

Aj  it  appears  from  feveral  palTages  of  this  Epiftle, 
paiticularly  chap.  i.  7,  8,  10.  and  chap.  v.  11.  that 
the  Judaizing  Chriftians  had  endeavoured  to  perfuade 
tbe  Galalians  that  Paul  himfelf  had  changed  his  opi- 
nion,  and  now  preached  up  the  Levitical  Iatv  ;  he  de- 
nies  that  charge,  and  atiirms  that  the  do^lrines  which 
he  had  taught  were  true,  for  he  had  received  them  from 
God  by  immediate  reveIation.  He  relates  his  miracu- 
lons  converfion ;  alTerls  his  apoftolical  autherity,  which 
had  heen  acknowledged  by  the  difcip1es  af  Jeltis  ;  and, 
« a  proof  that  he  had  never  inculcated  a  compliance 
fith  the  Mo&ic  law,  he  declares  that  he  bad  oppofed 
Peter  at  Antioch  for  yietding  to  the  prejudices  ef  thc 
Jeiw. 

Haring  now  vindicated  his  charafter  from  the  fufpi- 
cisa  of  ficklenefs,  and  (hown  that  his  comminion  was 
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divine,  he  argues  that  the  Galatians  ought  not  to  fub-  Scripture. 
mit  to  tbe  law  of  Mofes  :  i.  Becaule  they  had  receiTed        »     '' 
the  Holy  Ghoft  and  the  gift  of  miracles,  not  by  ihe^    '^„y 
law,  but  by  the  gofpel,  (cbap.  iii.  i — 5.).     2.  Becaufeby  which 
the  promiles  which  God  made  to  Abraham  were  nottbeapoiUe 
reftriifted  to  his  circumcifed  defcendant$,  but  exlended  P'°^"hM 
to  all  who  are  his  children  by  faith,  (chap.iu.  6— i8.).J^'f|j'^^ 
In  anfwtr  to  the  objettion,  To  what  then  ferveth  the  „0^  obliga- 
taio .'  he  replies,  That  it  was  given  becaufe  of  tranf-  torjr  oa  tbe 
greAion  ;  that  is,  to  preferve  thcm  from  idolatry  till  ihe  *'»'»<'""• 
Mediah  himfelf  ihould  come.    3.  Becaufe  all  men,  whe-  Lotkt  on 
ther  Jews  or  Gentiles,  are  made  the  children  of  God  by'*'  ^^i- 
faith,  or  by  receiving  thc  ChriAian  religion,  and  there-'  "■ 
fore  do  not  ftand  in  need  of  circumciHon,  (chap.  iii.  26 
— 29.).     From  the  ift  verfe  of  chap.  iv.  to  the  lith, 
he  argues  that  the  law  was  temporary,  being  only  fitted 
for  a  ilate  ef  infancy  ;  but  that  the  world,  having  at- 
talned  a  ftati  of  manhood  under  the  IMediah,  the  law 
was  of  no  farther  ufe.     In  the  remaining  part  of  chap- 
ter  iv.  he  reminds  them  of  their  foimer  aiFe£Uon  to  him, 
and  aiTures  them  that  he  was  ftill  thcir  iincere  friend. 
He  exhorts  them  to  ftand  faft  in  the  liberty  with  which 
Chrift  had  made  them  free  ;  fbr  the  fons  of  Agar,  that 
is,  thofc  under  the  law  given  at  Mount  Sinai,  are  in 
bondage,  and  to  be  caft  out ;  the  inhcritance  being  de- 
figned  for  tliofe  only  who  are  the  free-bom  fons  of  God 
under  the  rpiritual  covenant  of  the  gofpel.  153 

The  aportlc  next  confutcs  the  falfe  report  which  had'f°''  •»* 
been  fprcad  abroad  amjng  ihe  Galatians,  that  Paul  y"^''^*'" 
himrelf  preached  up  circumcifion.  He  had  already  in-cha^er 
diredly  rtfuted  ihis  calumny  by  the  particular  account  froin  falfc 
which  he  gave  of  his  life ;  but  he  now  diredlly  and  »fperfi<»">- 
opcnly  contradi£ls  it  in  ihe  following  manncr  : 

1.  By  aAuring  them,  Ihat  all  who  thought  circumci- 
fion  neceiTary  to  faIvation  could  receive  no  beftefit  from 
the  Chrirtian  religion,  (cbap.  v.  2 — 4.). 

2.  By  declaring,  that  he  cxpcacd  juftification  only 
by  faith,  (verfe  5,  6.). 

3.  By  teftifying,  that  they  had  oncc  received  thc 
truth,  and  had  nevcr  been  taught  fuch  falfe  do61rines- 
by  him,  (verfe  7^  8.). 

4.  By  inSnuaUng  that  they  rtiould  pafs  fomc  cenfurc 
on  thofe  who  miiled  them  (ver.  9,  lo.),  by  declaring 
that  he  xvas  perfecuted  for  oppoHng  the  circumcifioii 
of  the  Chrirtians,  (ver.  11.). 

5.  By  exprefling  a  wifh  that  thofe  perfons  ihould  be 
cut  ofF  who  troubled  them  with  his  dodlrine. 

This  Epirtle  aiTords  a  fine  inftance  of  Paul's  ikill  in 
managir.g  an  argument.  The  chief  objedlion  which 
the  advocatei  for  the  Mofaic  law  had  urged  againft 
him  uas,  that  he  himrelf  preached  circumciGon.  In 
the  bepinning  of  the  Epirtlc  he  overturns  this  ilander 
by  a  llatement  of  fads,  withcut  taking  any  exprefs 
notice  of  it ;  but  at  the  end  fully  refuf es  it,  that  it 
might  leave  a  Arong  and  laiHng  impreflion  on  their 
minds, 

He  next  cautions  them  againft  an  idea  which  his  ar- 
guments  for  Chriftian  liberty  might  excite,  ihat  it  con- 
firted  in  licentioufnefs.  He  ihows  them  it  does  not 
confift  in  gratiiying  vicious  deSres;  for  nonc  are 
under  Aronger  obligations  to  moral  duties  Ihan  thc  Chri- 
ftian.  He  rccommcnds  gentlene(s  and  meckneii  to  the 
weak  (chap.  vi.  i — 5.),  and  exhorts  them  to  be  libcral 
to  their  teachcrs,  and  to  all  men  (ver,  6 — 10.).     Ile 
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cttAcIudes  with  expofing  the  faire  pretences  of  tlie  Ja> 
4aizing  teacbers,  and  aUerting  the  integrity  of  his  own 
conduft. 

Epherus  was  the  chief  city  of  all  Afia  on  this  Cdc 
Mount  Taunis.  St  Paul  had  paiTcd  through  it  in  the 
year  54,  but  without  making  any  Aay,  (A£Is  xviii.  19 
— ai.).  The  following  year  he  returned  to  £phe(iu 
again,  and  (laid  there  three  years,  (chap.  xix.).  Du- 
ring  his  abode  there  he  cotnpleted  a  very  Aouriihine 
church  of  Chriftians,  th<  iirft  foundations  of  which  had 
been  laid  by  Tome  inCerior  teachers.  As  £phefus  was 
frequented  by  perTons  of  diftinflion  from  all  parts  of 
Afia  Minor,  St  Paul  took  the  opportunily  of  preach- 
ing  in  the  ancient  countiies  (ver.  10.)  ;  and  the  other 
churches  of  Afia  were  confidered  as  ihe  daughters  of 
the  church  of  £phefus  ;  (o  tliat  an  £piftle  to  the  £phe- 
fians  was,  in  eSt&,  an  epittle  to  the  other  churches  of 
Afia  at  ihe  rame  time. 

Dr  Lardner  (hows  it  to  be  highly  probable  that  this 
epiftle  was  tvritten  in  the  year  61,  foon  after  Paul's  ar-  ' 
rival  at  Uome. 

As  Paul  was  in  a  peculiar  manner  the  apoftIe  of  the 
Gentiles,  and  was  now  a  prironer  at  Rome  in  confe- 
quence  of  having  provoked  the  Jews,  by  aSTertinE  that 
an  obfervance  of  the  Mofaic  law  was  not  neceilary  to 
obtain  the  &vour  of  God,  he  was  a&aid  leaft  an  advan- 
tage  ihould  be  taken  of  his  conSnement  to  unfettle  the 
aiinds  of  thofe  wbom  he  had  converted.  Hearing  that 
tlie  £phefians  ftood  firm  in  the  fdith  of  Chrift,  without 
fubmitting  to  the  law  of  Mofe$,  he  writes  this  £piftle 
to  give  thcm  more  exalted  ^iews  of  the  love  ef  God,  and 
ef  the  cN-cellence  and  dignity  of  Chrift.  This  epiftle 
is  not  compofed  in  an  argumentative  or  didaAic  ftyle  : 
The  firft  tbree  chapters  confift  almoft  eniirely  of  thankf- 
glvings  and  prayers,  or  glowing  dercriptions  of  the 
bleinngs  of  the  Chriftian  religion.  This  ciicumftance 
renders  them  a  little  obfcure  ;  but  by  the  aiTiAance  of 
the  two  fblIowing  epiAles,  which  were  written  on  ihe 
&me  occafion,  and  with  the  fame  defign,  ihe  meaning 
of  the  apoAle  may  be  eafily  difcovered.  The  laft  three 
chapters  contain  pradlical  exhortations.  He  firft  incul- 
cates  unity,  love,  and  concord,  from  the  confideration 
that  all  Chriftians  are  members  of  the  fame  body,  of 
which  Chrift  is  the  head.  He  then  advifes  them  to 
forrake  the  yices  to  which  they  had  been  addi6ted  while 
they  remaincd  hcathens.  He  recommends  Juftice  and 
charity  ;  fttenuoufly  condemns  lewdners,  oblcenity,  and 
intemperance,  vices  which  fenn  to  have  been  too  com- 
mon  among  the  £phefians.  In  the  6th  chapter  he  potnts 
eut  the  duties  which  arife  from  the  relations  of  huibands 
and  wives,  parents  and  children,  mafters  and  fervants  *, 
nnd  concludes  with  ftrong  exhortation$  to  fortitude, 
whtch  he  defcribes  in  an  allegorical  manner. 

The  church  at.Philippi  had  been  founded  by  Paul, 
Sllas,  and  Timothy  (Ads  xvi.),  in  the  year  51,  and  had 
continued  'to  ft>ow  a  ftrong  and  manly  attachment  to 
the  ChriAian  religion,  and  a  tender  affe£lion  for  the 
apollle.  Hearing  of  his  imprifonment  at  Romc,  they 
fent  Epaphroditus,  one  of  their  paftors,  to  rupply  hira 
wiih  money.  It  appears  from  this  epiAle  that  he  was 
in  great  want  of  necelTaries  before  this  contiibution  ar- 
rivad  ;  for  as  he  had  not  conyerted  the  Romans,  he  did 
not  conGder  himfelf  as  intitled  to  receive  fupplies  from 
them.  Being  a  prifoner,  he  could  not  work  as  former- 
Ij")  and  it  was  a  maxim  of  Ws  ncver  to  accept  any  pc- 
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cimiary  aiTiAance  from  th(rfe  churcbet  vA>iUk  a.  fs&ioh  Scriptw 
bad  been  raiied  ag«inft  bim.    From  the  Philippians  he        •  - 
was  not  averie  to  receive  a  prefent  in  the  time  of  want, 
becaufe  be  confidered  it  as  a  mark  of  their  aSedion,  and 
becaufe  he  was  aOured  that  they  had  conduded  them- 
felves  as  Sncere  ChriAians.  ^  | 

It  appears  from  the  apoftIe's  own  words,  that  tlusiiieditt 
letter  was  written  while  be  was  a  prifoner  at  Rome, 
(chap.  i.  7,  13.  iv.  22.)  ;  and  from  the  expedation  which 
he  difcovers  (chap.  ii.  24.)  of  being  foon  releaied  and 
reilored  to  them,  compared  with  Philemon  v.  22.  and 
Heb.  xiii.  13.  where  he  exprefl«:$  a  like  expedation  in 
Aronger  terms,  it  is  probable  that  this  e|NftIe  was  writ- 
ten  towards  the  end  of  his  firft  imprifonment  in  tbe 

year62.  ...  .      .        .         »» 

The  apoftIe*s  defign  in  this  epiftle,  which  is  quite  md  defiji 
of  the  praAical  kind,  feems  to  be,  "  to  comfort  the"'''' 
Philippians  under  the  concem  they  had  e^preiTed  at  the 
news  of  his  hnprifonment ;  to  check  a  party-fpirit  that 
appears  to  have  broken  out  among  them,  and  to  pro- 
mote,  on  the  contrary,  an  entire  union  and  harmony  of 
affe£Iion  ;  to  guard  them  againft  being  reduced  from  the 
purity  of  the  Chriilian  faith  by  Judaizing  teachers ;  to 
lupport  them  under  the  trials  with  which  they  Aruggled; 
and,  above  all,  to  infi»re  them  with  a  concem  to  adom 
their  profeflion  by  the  moft  eminent  attainments  in  the 
divine  Iife."  Atter  fome  particular  admonitions  in  the 
beginning  of  the  ^th  chapter,  he  proceeds  in  the  8th 
verfe  to  recommend  virtuc  in  the  moft  cxtenfive  iĕnii^, 
mentioning  all  the  di&rent  foundations  in  which  it  had 
been  placed  by  the  Grecian  philofophers.  Towards  the 
clofe  of  the  epiftle,  he  makes  his  acknowledgements  to 
the  Philippians  for  the  fearonable  and  liberal  fupply 
which  they  had  fent  him,  as  ic  was  fo  convincing  a  pro<u 
of  their  aSeJIion  for  him,  and  their  concem  for  the  fup. 
port  of  the  gofpeI,  which  he  preferred  fir  above  any 
private  fecul3r  intereA  of  his  own ;  exprefsly  difclaiming 
all  felfiih,  mercenaiy  views,  and  aAuring  tbem  with  a 
noble  fimplicity,  that  he  was  able  upon  all  occafi<ms  to 
accommodate  his  temper  to  his  circumftances  3  and  bad 
leamed,  under  the  teachings  of  Divine  grace,  in  what- 
ever  Aation  Providence  might  fee  fit  to  place  him,  thcre- 
with  to  be  conteni.  After  which,  the  apoAle,  having 
encouraged  them  to  exped  a  rich  fupply  of  all  their 
wants  iirom  their  God  and  Father,  to  whom  he  de^outly 
afcribes  the  honour  of  all,  concludes  with  faIutations 
from  himfelf  and  his  friends  at  Rome  to  the  whole 
church,  and  a  folemn  benediftion,  (verfe  10.  to  the 
end)  ;  and  declares,  that  he  rejoiced  in  their  liberalit/ 
cbieily  on  their  own  account.  .     (oo 

The  epiftle  to  the  ColoiTians  was  written  while  PaulEpidleta 
was  in  priron  (chap.  iv.  3.),  and  was  thereibre  probably  '•»  Colo* 
compofed  in  the  year  62.     The  intcntion  of  thc  apoiUe,  ^  ^^ 
as  far  as  can  be  gathered  from  the  ei»ftle  itfelf,  was  to^jj. 
fccurc  the  Coloirians  from  the  inAucnce  of  fome  doc- 
tiines  ihat  were  fubverfive  of  Chriftianity,  and  to  excite 
them  to  a  temper  and  bebaviour  worthy  of  their  facred 
chara£ler.     A  new  feft  had  arifeii,  which  had  blendcd 
the  oriental  philofophy  with  the  fuperftitious  opinions  of 
the  Jews.  jol 

They  held,  i.  That  God  was  furrounded  by  demoBSTopiard 
or  angels,  wbo  were  mediators  with  God,  and  therefore  »•>«  Cei»' 
to  be  worihipped.     2.  That  the  fouI  i«  defiled  bj  thej"^ 
body  ;  that  all  bodily  enjoymenU  hurt  the  foul,  which^  j^. 
they  belieyed  to  be  immortal,  though  they  fcem  to  bayetrinesof 
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&iijrt«-  denied  ike  refurreftion  of  the  body,  a«  it  would  only 

^  »    "'lender  tbe  foul  finful  by  being  reunited  to  it.     3.  That 

rT»*»  *''*'*  ^*'  *  ?•***  myttery  in  numbers,  particularly  in 

J^  f^    the  nambcr  feTen  ;  they  therefore  attributed  a  natural 

^■■A     kolincls  to  the  feventh  or  Sabbath  day,  which  they  ob- 

ierred  more  ftrtftly  than  the  other  Jew».     They  fpent 

their  time  mollly  in  conteiiiplation  ;  abttained  from  mar- 

riage,  and  every  gratiiicatiou  of  the  fenfes  ;  ufed  wa(h> 

ings,  and  thought  it  finful  to  touch  certain  things ;  re- 

garded  wine  as  poifon,  &c 

The  arguinents  againtt  thefe  do£trines  are  managed 
irith  great  Ikill  and  addrefs.  He  begins  with  expremng 
great  joy  for  the  fa7ourable  chara£ter  which  he  had 
neard  of  them,  and  aiTures  them  that  he  daily  prayed 
kr  thdr  farther  improvement.  Then  he  makes  a  (hort 
digre^Tion,  in  order  to  defcribe  the  dignity  of  Jefus 
ChnlV ;  declares  that  he  had  created  all  tmngs,  whether 
thrones  or  dominions,  principaltties  and  powers ;  that  he 
alone  was  the  head  of  the  church,  and  had  reconciled 
men  to  the  Father.  The  Inference  firom  this  delcription 
is  erident,  that  Jefus  was  fuperior  to  angels  ;  that  they 
were  created  beings,  and  ought  not  to  be  worAiipped. 
Thus  he  indireftly  coniutes  one  do£lrine  before  he  for- 
inally  oppofes  it.  Paul  now  returns  from  bis  digrelHon 
in  tbe  2fft  ver(e  to  the  fenliment$  with  which  he  had 
iBtrOduced  it  in  the  ijth  and  i^th  verfes,  and  again 
<zprefles  his  joy  that  the  Philippians  remained  attacned 
to  tbe  gofpel,  which  was  to  be  preached  to  the  Grentiles, 
witbout  the  refltaints  of  the  cereroonial  law.  Here  again 
he  Aates  a  general  dodrine,  which  was  inconfi{lent  with 
the  opinions  of  thofe  who  were  zealous  for  the  law  of 
Mores ;  but  he  leave8  the  ColoAians  to  draw  th«  infer- 
«nce,  (chap.  I.). 

Havine  again  aitured  them  of  bis  tender  concem  for 
thdr  welrare,  ibr  their  advancement  in  virtue,  and  that 
they  might  acknowledge  the  mytteiy  of  God,  that  is, 
ihat  the  gofpeI  was  to  uiperfede  the  law  of  Mofes,  he 
proceeds  dire£lly  to  caution  them  againtt  the  philofophy 
of  the  new  teachers,  and  their  fuperttitious  adherence  to 
Ae  law  ;  ihows  the  fuperiority  of  Chrilt  to  the'  angels, 
and  wams  Chriitians  againtt  worlhipping  them.  He 
ceniiires  the  obfeTvation  of  Sabbaths,  and  rebukes  thoie 
who  required  abiKnence  Srom  certain  kinds  of  food,  and 
cantions  them  againtt  peribns  who  aSiime  a  great  appear- 
anee  of  wifdom  and  virtue,  (chap.  ii.). 
In  the  3d  chapter  he  eshorts  them,  that,  inttead  of 
*■>'  being  occupied  «bout  estemal  ceremonies,  they  ought 
to  cultivate  pure  morality.  He  particularly  guards  them 
agaiatt  impurity,  to  which  they  had  before  their  con- 
leriion  been  much  addi£led.  He  admoniihes  them 
againil  indulging  the  irafcible  padions,  and  againil 
committing  £lfenood.  He  exhort$  them  to  cultirate 
^  benevolent  affedion$,  and  humility,  and  patience. 
He  recommends  allb  the  relative  duries  between  huf- 
hands  and  mves,  parents  and  children,  mailers  and  fer- 
vants.  He  enjotns  the  duties  of  prayer  and  thankigiving 
(chap.  iv.  2.),  and  requeils  them  to  remember  him  in 
ueir  peritioiu.  He  enjoins  aSability  and  mild  behavi- 
onr  to  the  unconverted  heathens  (verfe  6th)  ;  and  con- 
dndes  the  c^ille  with  matters^hich  are  all  of  a  private 
nature,  except  the  direflions  for  reading  this  epiille 
)gi  m  the  church  of  Laodicea,  as  well  as  in  the  church  of 
Ii«UU|Cobae. 

»».'leTWfc    This  epiiWe  is  addreiTed  to  the  inhabitanU  of  ThelTa- 
YoL.  XIX.  Part  I. 


(>W 


41     ]  S    C    R 

lonica,  the  capital  of  Macedonia,  a  large  and  populous  Scriptore. 
city.  It  appears  from  the  AAs,  chapter  xvii.  1.  that ' "  »  "  ' 
the  Chriilian  religion  was  introduced  into  this  city  by 
Paul  and  Silas,  foon  after  tbey  had  left  Philippi.  At 
firA  they  made  many  converts  ;  but  at  length  tbe  Jews, 
ever  jealous  of  the  admiilion  of  the  Gentiles  to  the  fame 
prlvilege$  wilh  themfelves,  Airred  up  the  rabble,  which 
airaulted  the  houfe  whcre  the  apottle  and  his  friends 
lodged }  fo  that  Paul  and  Silas  were  obliged  to  ilee  to 
Bcrea,  where  their  fuccefs  was  foon  interrupted  by  the 
fame  re(llefs  and  implacable  enemies.  The  apottle  then 
withdrew  to  Athens ;  and  'Ilmothy,  at  hb  deSre,  re- 
turned  to  TheiTalonica  (i  TheAT.  iii.  2.),  to  fee  what 
were  the  ientiments  and  behaviour  of  the  inhabitants 
after  the  perfecution  of  the  Jews.  From  Athens  Paul 
went  to  Corinth,  where  he  ttayed  a  year  and  fix  months; 
during  which,  Timothy  retumed  with  the  joyiiil  tidings, 
that  the  TheAalonians  remained  ttedfaft  to  the  faith,  and 
firmly  attached  to  the  apoAle,  notvrithfianding  bis  ilight. 
Upon  this  he  ient  them  this  epittle,  A.  D.  52,  in  ihe 
i2th  year  of  Claudius.  j., 

This  is  generally  reckoned  the  firft  epiftle  which  Paul  The  diite 
wrote ;  and  we  find  he  was  ansious  that  it  ihould  be 
read  to  all  the  ChriAians.  In  chap.  v.  27.  he  ufes  thefe 
words  ;  "  I  adjure  you  by  the  Lord,  that  this  epiftle  be 
read  unto  all  the  holy  brethren."  This  diredion  is  very 
properly  inferted  in  his  firft  epillle.  ^ 

'  The  intention  of  Paul  in  writing  this  epiftle  was  evi-  ggj  dcfigs 
dently  to  encourage  the  TheSalonians  to  adhere  to  theofit.  , 
Chriftian  religion.  This  church  being  ftiU  in  its  in- 
{ancy,  and  oppreiTed  by  the  powerful  Jews,  required  to 
be  ettabliihed  in  the  &ith.  St  Paul,  therefore,  in  the 
three  firtt  chapters,  endeavours  to  convince  the  Thefla- 
lonians  of  the  truth  and  divinity  of  lus  gofpel,  both  by 
the  miraculous  gifts  of  the  Holy  Ghoft  which  had  been 
imparted,  and  by  his  own  condudl  when  among  them. 

While  he  appeals,  in  the  firft  chapter,  to  the  mira- 
culous  gifts  of  the  Holy  Spirit,  he  is  very  liberal  in 
hb  commendations.  He  vindicates  himfelf  from  the 
charge  of  timidity,  probably  to  prevent  the  TheAalo* 
nians  from  forining  an  unfavourable  opinion  of  his  for- 
titude,  which  his  ihght  might  have  excited.  He  aSerta, 
that  he  was  not  inttuenced  by  iĕlfiih  or  diihonourable 
motive8,  but  that  he  was  anxious  to  pleaie  God  and  not 
man.  He  expreires  a  Arong  a£fĕ£iion  for  them,  and  how 
anxious  he  was  to  impart  the  bleiTings  of  the  gofpel. 
He  congratulates  himfelf  upon  his  fucceit ;  mentions  it 
to  their  honour  that  they  received  the  gofpel  as  the 
word  of  God  and  not  of  man,  and  therefore  did  not  re- 
nounce  it  when  perfeculion  was  raifed  by  the  Jews.  He 
exprefies  a  Arong  defire  to  vifit  the  Theiralonians  ;  and 
aSiires  them  he  had  been  hitherto  retained  againft  his 
will. 

As  a  f3rther  proof  of  his  regard,  tbe  apoftle  infonns 
them,  that  when  he  came  to  Athens,  he  was  fo  much 
concemed,  leaft,  being  difcouraged  by  his  fufierings, 
they  ihould  be  tempted  to  caft  on  their  pro^eiHon,  that 
he  cou1d  not  forbear  fending  Ti;.iothy  to  comfort  and 
Arengthen  them  *,  and  expreflics,  in  very  ttrong  terms, 
the  ienfible  pleafure  he  felt,  in  the  midft  of  all  his  aiHic- 
tions,  from  the  favourabIe  account  he  received  of  their 
£>ith  and  love  ;  to  which  he  adds,  that  he  was  continu- 
ally  praying  for  their  farther  ettabliihment  in  religion, 
and  for  as  opportunity  of  making  them  another  vifit,  m 
»  F  orjjer 
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Scripture.  order  to  promole  their  edi6calion,  which  lay  fo  near  hi$ 
'"-—Y^—^  heart,  (chap.  iii.  tbroughout). 

Iiaving  now  ihoH-n  his  patemal  a£feclion  for  thcn:, 
wilh  great  addrefs  he  iniproves  all  that  iniluence  vs'hich 
his  ■icA  and  fideiity  in  iheir  i'ervice  muil  naturally  have 
given  him  to  inculcate  upon  them  the  prectpis  of  tlie 
goipcl.  He  reconimends  chaility,  in  oppolliion  to  the 
prevailing  pra£lice  of  the  heathens  j  juitice,  in  oppoli- 
tion  to  fraud.  lie  praiies  their  benevolence,  and  en- 
courages  ihem  to  cullivate  higher  degrees  of  it.  He 
recommends  indutlry  and  prudent  behaviour  to  their 
heathen  neighbours.  In  order  to  comfort  them  under 
the  lo^s  of  tlieir  friends,  he  anures  them  ihat  thofe  who 
were  fallen  aileep  in  Jefus  iliould  be  raiPed  again  at  the 
'  lait  day,  and  ihould,  togcther  with  thole  who  reroained 
alive,  be  caught  up  to  meet  their  Lord,  and  ihare  bis 
triumph,  (chap.  iv.).  He  admoniilies  them  to  prepare 
for  this  folemn  event,  that  it  roight  not  come  upon  them 
unawares ;  and  then  concludes  the  epiitle  with  variou$ 
exhortations. 

The  fecond  epi^le  to  the  TlielTalonians  appears  to 
have  been  written  (bon  after  tbe  iiril,  and  from  the  farae 
the  Theffa- pijgg  .  for  Silvanus  or  Silas,  and  Timothy,  are  joined 
"""^       together  with  the  apoille   in    thc   infcriptions   o£  this 
epiille,  as  well  as  of  the  former. 

TIk  apoiile  begins  with  commending  the  faith  and 
charity  of  the  TheiTalonians,  of  which  he  had  heard  a 
favoutable  report.  He  expreires  great  joy  on  account 
cf  the  patience  with  which  they  fupported  perfecution  ; 
and  obferves  that  their  perrecution  was  a  proof  of  a 
righteous  judgement  to  come,  where  their  perfecutors 
would  meet  wiih  their  proper  reoompenfe,  and  the 
righteous  be  delivered  out  of  a*!!  their  alBidtions.  He 
aUures  them  of  !iis  conllaut  prayers  for  their  farther  im- 
provement,  in  order  to  altain  thc  felicity  tliat  was  pro- 
mifed,  (chap.  i.). 

From  miiunderilanding  a  paiTage  in  his  former  letter, 
it  appears  that  tlie  Theilalonians  believed  the  day  of 
judgement  was  at  hand.  To  re£tify  this  miA^ke,  h« 
inforro8  them  that  the  day  of  the  Lord  will  not  come 
till  a  great  apoilacy  has  overfpread  the  Chriilian  world, 
the  nature  of  which  he  dercribes  (g).  Symptoms  of  thii 
myitery  of  iniquity  had  then  appeared  ;  but  the  apoille* 
exprefles  his  thankfulnefs  to  God  that  the  TheOalo- 
nians  had  efcaped  this  corruption.  He  exhorts  them 
to  iledfailnefs,  and  prays  that  God  would  comibrt  and 
itrengthen  them,  (chap.  ii.). 

He  re(]uens  the  ptayers  of  the  TheAalonians  for  him 
and  his  two  aiTiilants,  at  the  fame  time  eKpreiTmg  his 
coniidence  that  they  would  pay  due  regard  to  tlie  in- 
Arudions  which  he  had  given  them.  He  then  pro- 
ceeds  to  correft  fome  irregularities.  Many  of  the 
TheiTalonians  feem  to  have  led  an  idle  dirorderly  life  ; 
thefe  he  feverely  reproves,  and  commands  ihe  faithful 
to  ihun  their  company  if  they  ilill  remained  incorri- 

toTimoihy,  When  the  firft  Epiille  to  Timothy  was  written,  it  is 
when  writ.  diiKcuIt  to  arcertain.  Lardner  dates  it  in  ^6  ;  MiH, 
**"•  Whitby,  and  Macknight,  place  it  in  64 :  but  the  ar- 
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guments  on  which  each  party  founds  iheir  opinion'  are  Sctiinnrr, 
too  long  to  infert  here.  *— /— . 

Timothy>vas  the  intiraate  ftiend  and  companion  of .  *'° 
Paul,  and  is  always  mentioned  by  that  apoille  with  a„d  ct.n. 
much  aiFe6tion  and  eileem.  Hdving  appoiated  him  toteuttotit. 
fuptjrintcnd  the  church  of  ILphelus  during  a  journey 
which  he  made  to  Macedoiiia,  he  wrote  this  lclicr,  in 
ordcr  to  dired  him  how  to  diicharge  the  impottant  truil 
which  was  committed  to  him.  Tiiis  was  ihe  more  nc- 
ceiTary,  as  Timothy  was  young  and  inexperienced, 
(i  Tim.  iv.  12.).  In  the  beginning  of  the  epiille  he 
reminds  him  of  the  charge  with  which  he  had  intrufted 
him,  to  wit,  to  prefer.ve  the  purity  of  the  gofpel  againit 
the  pernicious  dodlrines  of  the  Judaizing  teacbers,  whofe 
opiuions  led  to  frivolous  controvetfies,  and  not  to  a  good 
life.  He  ihows  ihe  ufe  of  the  law  of  Mofes,  of  which 
thefe  teachers  were  ignorant.  This  account  of  the  law, 
he  aiTuies  Timolhy,  was  agreeable  to  the  reprefentatieB 
of  it  in  the  gofpel,  wilh  the  preaching  of  which  he  was 
inttuAed,  He  then  makes  a  digreiilon,  in  thefulnefsof 
his  heart,  to  e;cprefs  the  fenle  which  he  felt  of  the  gcod- 
nefs  of  God  towards  him. 

In  the  fecond  chapter,  Ihe  apoillc  prefcribes  the  man- 
ner  in  which  the  worihip  of  God  ivas  to  be  perfoimed  ii| 
the  church  of  £phefus ;  and  in  the  third  explairis  the 
qualificaticns  of  the  perfons  whom  he  was  to  ordnin  a| 
biihops  and  deacons.  Iii  the  fourth  chapter  he  foretelt 
the  great  corruptions  of  thc  church  which  were  to  pre- 
vail  in  future  times,  and  inilru£ls  bim  how  to  fupport 
the  facred  charader.  In  ihe  fifih  chapter  he  teache* 
Timothy  how  to  admoniih  the  old  and  young  of  fcoi1> 
ftxes ;  mcntions  the  age  and  chara£ter  of  fuch  widows 
as  were  to  be  employcd  by  the  fociety  in  fome  peculiar 
oiiice  ;  and  lubjoins  Ibroe  things  ccncernlng  the  refpcft 
due  to  elders.  In  the  fixth  chapler  he  delcribes  the 
duties  which  Timolhy  was  to  inculcate  on  fiaves  ;  con- 
demns  triiling  controverfies  and  petnicious  difput«s;  cen« 
lures  the  eKceiTiYe  love  of  money,  and  charges  tbe  rich 
to  be  rich  in  good  works.  iti 

That  (he  lecond  Epiille    lo    Timolhy  was  writtcn  Second  E 
from  Ilome  is  univetfally  sij^reed  ;  but  whether  it  wasl"?'*^ 
during  his  firfl  or  iccond  imprltonraent  has  been  mtich    "" 
difputed.     That  Timothy  was  at  lilphefu*  oc  in  Aiia 
Minor  when  ihia  £piille  was  ient  to  him,   appears  from 
the  frequent  mention  in  it  of  perions  refiding  at  £pher      ^ 
fus.     The  apoille  feems  tb  have  intended  to  prepare  Ti-  DeSgn  n 
mothy  for  thofe  fuiFerings  which  he  forefaw  he  would  content»' 
bc  expofcd  to.     He  exbrts  him  to  conltancy  aud  perfe-"' 
verance,  and  to  perform  wilh  a  good  confcience  the  dur 
ties  of  the  facred  fun£tion. 

The  falfe  teachers,  Tvho  had  before  throvm  thi» 
church  inlo  confufion,  grcw  every  day  worfe  :  infomuch 
that  iiot  only  Hymenseus,  but  Philetus,  another  £phe- 
fian  heretic,  now  denied  the  refurre£iion  of  the  dead. 
They  were  led  into  this  error  by  a  difpute  about  words. 
At  firft  they  only  annexcd  various  improper  fignifica» 
tions  to  the  word  re/urrrihon,  but  at  laft  ihey  denied  it 
altogether  (h)  ;  pretending  that  thc  refurreftion  of  ihe  . 
dead  wat  only  a  refurre£tion  from  the  death  of  fin,  and 

ftt 


(g)  ror  an  explanation  of  this  prophecy,  Dr  Hurd's  Sermons  may  be  confulted.     He  applies  it  to  the  papal 
power,  to  which  it  correfponds  with  aftoniihing  exa£lnefs. 

(h)  Tlus  is  by  no  mean»  uncommoa  among  men  ;  to  begin  to  difpute  about  the  fignification  of  wmds,  and 
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This  error  was  probably  deri- 
philofophy,  which  placed  the 
body  (chapter  ii.).  He  then 
forewams  bim  of  the  fatal  apollacy  and  declenrion  that 
wu  beginning  to  appear  in  the  church  ;  and  at  the 
&me  time  animates  him,  from  hi»  own  example  and 
the  great  motives  of  ChriHianity,  to  the  moft  vigorous 
and  lelblute  difcharge  of  every  part  of  the  miniilerial 
oHice. 

This  Epidle  is  addreSed  to  Titus,  whom  Paul  had 
ippointed  lo  predde  over  the  church  of  Crete.  It  is 
dilliciilt  to  determine  either  its  date  or  the  place  from 
which  it  was  fenl.  The  apaille  begins  with  reminding 
Titus  of  the  rea{bns  for  which  he  had  left  him  at 
Dr£«.i  inl  Crete ;  and  dire^  him  on  what  principles  he  was  to 
«ii£aijaf  jQ  jj  oriJaitiing  ChriHian  paftors  :  the  qualifications  of 
wbom  he  particularly  deicribes.  To  lliow  him  how 
cautious  he  ought  to  be  in  fele^'ng  men  toT  the  facred 
t)ff!ce,  he  reminds  him  of  the  arts  of  the  Judaizing 
twchers,  and  the  bad  charaaer  of  ihe  Cretans  (chap- 
l«r  i.). 

He  advifes  him  to  accommodate  his  exhortations  to 
ihe  re^pe^lye  ages,  fexes,  and  circumflances,  of  thofe 
whom  it  W3S  his  du(y  to  inQruft  ;  and  to  give  the 
greater  weight  to  his  inftruftionj,  he  admoni(hes  him 
to  be  an  e.rample  of  what  he  taught  (chap.  ii.).  He 
esborti  him  alfo  to  teach  obedience  to  the  civil  magi- 
flfale,  l>ecau(e  the  Judaiiing  Chrittians  affirmed  that  no 
ebedience  was  due  frort»  the  worft»ippers  of  the  true 
God  to  ma^tlrates  who  were  idolaters. '  He  cautions 
igaini^  cenforio'jfnef$  and  contention,  and  recommends 
meeknefs;  for  even  the  beft  Chriftians  had  formerly 
been  wicked,  and  all  the  bleffing<  which  they  enjoyed 
tb»y  derived  from  the  goodnefs  of  God.  He  then  en- 
joins  Titus  ftrenuoufly  to  inculcate  good  works,  and  td 


trtleto 


»void  ufclers  controverfies  ;  and  concludes  with  direft. 
ing  him  bow  to  proceed  with  thofe  heretics  who  at- 
lemptcd  to  fow  diflenfion  in  the  church. 

Tbe  ep5ftle  to  Pbilemon  was  written  from  Rome  at 

tbe  fame  time  wth  the  Epiftles  to  the  CoIoAians  and 

jjjii  ,    ftilippians,  about  A.  D.  62  or  63.     Tlie  occaGon  of 

'        the  letter  waS  this  :  Onefimus,  Plii1emon's  flave,  had 

I  robbed  his  mafter  and  fled  to  Rome ;  where,  happily 

I  for  him,  he  met  with  the  apottle,  who  was  at  that  time 

I  prifoner  at  large,  and  by  his  inftruftions  nnd  admoni- 

lions  was  converted  to  Chrirtianity  ;  nnd  reclaimed  to  a 

I    &1W.    rcnfe  of  his  duty.     St  Paul  feems  to  have  kept  him  for 

I    {^^'■'^'°™c  conBderablc  time  under  his  eye,  that  he  might  bc 

;    ^■^'  fatisfied  of  the  reality  of  the  change  ;  and,  when  he  had 

made  a  fufficient  trial  of  him,  and  found  that  his  beha- 

viour  was  entircly  agreeable  to  his  profeflion,  he  would 

not  detain  him  any  longer  for  his  own  private  conveni- 

Bice,  though  in  a  iltuation  that  rendered  fuch  an  aflift- 

*nt  peculiarly  deiirable  (compare  ver.  13,  14.),  but  fent 

bim  back  to  his  mafter  ;  and,  as  a  mark  of  his  efteem, 

entrufted  him,  together  with  Tychicus,  wiih  the  charge 

ot  de1ivering  his  £piftle  to  the  church  at  ColoAe,  nnd 

giving  them  a  particular  account  of  the  ftate  of  things 

»t  Rome,  recommending    him  to  them,    at    the  fame 

thoe,  as  a  faithfol  and  beloTed  brother  (Col.  iv.  9.). 
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And  as  Philemon  might  well  be  fuppofed  to  bc  Aroiigly  Scripturr. 

prejudiced  againft   one  who  had  left  his  fervice  in  {o         • 

infamou5  a  manner,  he  fends  him  this  letter,  in  which 

he  employs  all  his  inAuence  to  remove  his  fufpicions, 

and  reconcile  him  to  the  thoughts  of  t?king  Oiiefimus 

into  his  family  again.     And    whereas  St  Paul  might 

have  exerled  ihat  authoriiy  which  his  charaAer  as  an 

apoftIe,  and  the  relation  in  which  he  ftood  to  Philemon 

as  a  fpiritual  father,  would  naturally  give  him,  he  choo- 

fes  to  entreat  him  as  a  friend  ;  and  with  the  fofteft  and 

moft  infinuating  addrefs  urpes   his  fuit,  conjuring  him 

by  all  ihe  ties  of  Chriftian  friendfliip  that  he  would  not 

deny  him  his  rcqueft  :  and  the  more  effe6Iually  to  pre- 

Vail  upon  him,  he  reprefents  his  own  peace  aiid  happi- 

ncfs  as  deeply  interefted  in  the  event ;  and  fpeaks  of  O- 

nefimus  in  fuch  tenns  as  were  beft  adapted  to  foften  his 

prejudices,  and  difpofe  him  to  receive  one  who  was  fo 

dear  to  himfelf,  not  merely  as  a  fervant,  but  as  a  feIlow 

Chrinian  and  a  friend.  216 

It  is  impoAible  to  read  over  this  admirable  £piftle,  The  (kill 
without  being  touched  with  the  delicacy  of  fentiment,  »"'1  «drlri.rj 
slnd  the  mafterly  addrefs  that  appear  in  every  part  -o^  it.  *•*'«!    y( 
We  fee  here,  in  a  moft  Ariking  light,  how  perfeftly  con-  "J^^rs  in  * 
fiftent  true  politenefs  is,  not  only  with  all  the  warralh  this  EpilUe. 
tnd  Ancerity  of  the  friend,  but  even  with  the  digiiity  of 
Ihe  Chriftian  and  the  apoftle.     And  if  this  letter  were 
to  be  confi4ered  in  no  other  view  than  as  a  mere  human 
compoCtion,   it  muft  be  allowed  a  mafter-piece  in  its 
kind.     As  an  illuAration  of  this  remark,  it  may  not  be 
improper  to  compare  it  with   an  epiftle  of  Pliny,  ihat 
feems  to  have  been  written  upon  a  Cmilar  occafion,  (lib. 
ix.  lit.  21)  ;  which,  though  penned  by  one  that  was  rec- 
koned  to  cxcel  in  the  epiftoIary  ftyle,  and  though  it  has 
undoubtedly  many  beauties,  yet  muft  be  acknowledged, 
by  every  impartial  reader,  vaftly  inferior  to  ihis  anima- 
ted  compoAtion  of  the  apoftIe.  uy 

The  epiftle  to  the  Hebrews  has    been  generally  a-Epiltieto 
fcribed  to  Paul ;  but  the  truth  of  this  opinion  has  been  '*'*  ^'* 
fufpeaed  by  olhcrs,  for  three  reafons  :   i.  The  name  o^j!'"^^?' 
the  writer  is  nowhere  mentioned,  neither  in  the  bei>\n-  by  Paul. 
ning  nor  in  any  other  part  of  the  Epiftle.     2.  The  llyle 
is  faid  to  be  more  elegant  than  Paul's.     3.  There  arc 
expreflions  in  the  Epiille  which  have  been  thougkt  un- 
fuitable  lo  an  apoft!e's  charafter.     i.  In  anfwer  to  the 
firft  obje£Vion,    Clemens    Alexandrinus   has  aAlgncd  a 
very  good  reafon  :  "  Writing  to  the  Hebrews  f  favs  he"^,  ^^T^t^w-t 
...1.-C-J .-.-J :..j: :-n   i.:_    \_j  ...''"« 'i' £- 


who  nad  conceived  a  prcjudice  againtt  him,  and  were 
fufpicious  of  him,  he  wifely  declined  fetting  hi: 
at  the  bc^inning,  left  he  Aiould  offend  them."  2.  Ori- 
gen  and  Jerome  admired  the  elegance  of  thc  ftyle,  and 
reckoned  it  fuperior  to  that  which  Paul  has  exhibited 
in  his  Epiftles  :  but  ns  ancient  teftimony  had  aAigned  it 
to  Paul,  they  endeavoured  to  anfwer  the  objefIion,  by 
fuppofing  that  the  fentiments  were  the  apoftle's,  but 
the  language  and'  compofition  the  work  of  fome  other 
perTon.  If  the  £piftle,  however,  be  a  tranllation, 
which  we  believe  it  to  be,  the  elegance  of  the  language 
may  belong  to  the  tranAator.  As  to  the  compofition 
and  arrangement,  it  cannot  be  denird  that  there  are 
many  fpecimens  in  the  writings  of  this  apoftle  not  in- 
F  2  ferior 


p.jllei. 


to  be  led  gradually  to  deny  the  tWng  fignified. 
general  beginning  of  fcepticiffli  and  mSdelity. 


This  appeats  to  haVe  been  the  caufc  of  moft  difputes,  and  the 
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ilerior  m  ^tit  qualities  to  the  Epiille  to  the  Hebrews. 
3.  It  is  obje£led,  that  iit  Pleb.  ii.  3.  the  writer  of  this 
£p!flle  joins  hinifelf  wilh  thofe  who  had  teceived  the 
gofpel  irom  Chrill's  aportles,  Now  Paul  had  it  from 
ChriH  himrelf.  But  Paul  often  appeals  to  the  tertimony 
of  the  apoilles  in  Tupport  of  thore  truths  which  he  had 
received  frora  Hevelation.  We  may  indance  i  Cor.  xv. 
5,  6,  7,  8. ;  2.  Tim,  ii.  2. 

This  £piftle  is  not  quoted  dll  the  end  of  the  Tecond 
century,  and  even  theii  does  not  fecm  to  haTe  been  uni- 
verfally  received.  This  (ilence  might  be  owing  lo  the 
Hebrem  themfelves,  who  fuppofing  this  letter  hsd  no 
relation  to  the  Gentiles,  might  be  at  pains  to  diiTu^e  co- 
pies  of  it.  The  authors,  however,  on  whofe  tertimony 
we  receive  it  as  authentic,  are  entitled  to  credit  \  for 
they  lived  fo  near  the  age  of  the  apodles,  that  they 
tvere  in  no  danger  of  being  impofed  on  ;  and  from  the 
numerous  lift  0?  books  which  they  reje6ied  as  fpurious, 
vre  are  aSured  that  they  were  very  careiiil  to  guard 
againA  impoPition.  It  is  often  quoted  as  Paul^s  by  Cle- 
mens  Alexandrinus,  about  the  year  194.  It  is  recei- 
ved  and  quoted  as  Paul's  by  Origen,  about  S30  ;  by 
Dionylius  bilhop  of  Alexandria  in  247  ;  and  by  a  nu- 
merous  lift  of  fucceeding  writers.  1 

The  £pifile  to  the  Hebrews  was  originally  written 
in  Hebrew,  or  rather  Syro-Chaldaic  }  a  faft  whicli  we 
belieTe  on  the  teftimony  of  Clemens  Alexandrinus,  Je- 
rome,  and  £ufebius.  To  ihis  it  has  been  obje^ied, 
that  as  thefe  writers  have  not  referred  to  any  authoiity, 
we  ought  to  conrider  what  they  fay  on  this  fubje£l  mere- 
ly  as  an  opinion.  But  as  they  fiatc  no  reafons  for 
adopting  this  opinion,  but  only  mention  as  a  fa£l  that 
PaUl  wrote  to  the  Hebrews  in  their  native  language, 
we  mnft  allow  that  it  is  their  teftimony  which  they 
produce,  and  not  tlieir  opinion.  £ufebiu$  informs  us, 
ihat  fome  {uppofed  Lukc  the  £vangelift,  and  olhers 
Clemens  Romanus,  to  have  been  the  trandator. 

According  to  the  opinion  of  ancient  writers,  parttcu- 
larly  Clemens  Alesandrinus,  Jerome,  and  £uthalius,  this 
£piftle  was  addrelTed  to  the  Jews  in  Paleftine.— The 
fcope  of  the  £piftle  conRrms  this  opinion. 

■  Having  now  given  fufRctent  evidence  that  this  £- 
piftle  was  written  by  Paul,  the  time  when  it  was  writ- 
len  may  be  eaCly  determined  :  For  the  falutation  from 
the  faints  of  Italy  (chap.  iv.  24.),  together  wilh  the 
apoftle's  promife  to  fee  the  Hebrews  (ver.  23.),  plain- 
ly  intimate,  that  his  confiiieroent  was  then  either  endcd 
or  on  thc  eve  of  being  ended.  It  muft  therefore  bave 
been  wntten  foon  after  the  £piftles  to  the  CoIoAians, 
£pherians,  and  Philemon,  and  not  long  before  Paul  left 
Italy,  that  is,  in  the  year  61  or  6  2. 

As  the  zeaIous  defenders  of  the  Moraic  law  would 
naturally  inlirt  on  the  divine  authority  of  Mofes,  on  the 
majefty  and  glory  attending  its  promulgation  by  the 
mJniftry  of  angels,  and  the  great  privileges  it  afforded 
thore  who  adhered  to  it ;  the  apoftle  (liows, 

I.  That  in  all  there  feveral  articles  Chriftianity  had 
an  infinite  fuperiority  to  the  law. 

This  topic  he  purfues  from  chap.  i.  to  xi.  wherein 
he  reminds  the  be1ieving  Hebre^vs  cf  the  extraordinary 
favour  rtiown  them  by  God,  in  feuding  ihem  a  reyela- 
tion  by  his  own  fon,  wh'ofe  glory  was  far  fuperior  to 
that  ofangels  (chap.  i.  thioughout) ;  veiy  naturally 
inferring  from  hence  the  danger  of  defpUing  Chrift  on 
account  of  his  humiUtationj  whkh,  in  perfe^  ccnliA- 
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ence  with  h!s  dominion  over  the  world  to  come,  wa*  Scriptoiw 
yoluntarily  fubraitted  to  by  bim  for  wife  and  important ' "  '  v  "— 
reafous;  particularly  to  deliver  us  from  the  fear  of 
death,  and  to  encourage  the  freedom  of  our  accers  to 
God  (chap.  ii.  throughout).  With  the  fame  Tiew  he 
magnilies  Cbrill  as  fuperior  to  Mofes,  their  great  legii^ 
lator ;  and  from  the  punilhment  inAiAed  on  thole  wbo 
rebelled  agalnft  the  authority  of  Mofes,  infer$  the  dan- 
ger  of  coniemning  the  promife$  of  the  gefpel  (chap. 
iii.  2 — 13.).  And  as  it  was  an  eafy  tranfition  to  call  to 
mind  on  Uiis  occafion  that  reft  in  Canaan  to  wbich  tbe 
authorily  invefted  in  Mofes  was  intended  to  lead  them  ; 
the  apolile  hehce  caotions  them  agunft  unbelief,  as 
what  would  prevent  their  entering  into  a  fuperior  ftale 
of  reft  to  what  the  Jews  cTer  enjoyed  (chap.  iii.  14. 
iv.  II.).  This  caution  is  ftill  farther  enforc«l  by  aw- 
ful  Tiews  of  God's  omnifcience,  and  a  lively  repreienta- 
tion  of  the  high-priefthood  of  Chrift  (chap.  iv.  to  the 
end  ;  and  chap.  v.  throughout).  In  tbe  next  place,  he 
intimates  the  Tcry  hopelels,  fituation  ef  thofe  who  apo- 
ftatife  from  Chriftianity  (chap.  yi.  1—9.)  ;  and  then, 
ibr  the  coinfort  and  contirmation  of  fincere  belieTcrs, 
difplays  to  them  the  goodnefs  of  God,  and  his  iyihiul 
adherence  to  his  holy  engagements ;  the  perlbrmance  of 
which  is  fealed  by  the  entrance  of  Chrift  into  heaTcn  as 
our  forerunner  (chap.  Ti.  9.  to  the  end).  Still  far- 
ther  to  illultrate  the  charaiter  of  our  Lord,  he  enters 
into  a  parallel  between  him  and  Melchizedec  as  to 
their  title  and  defcent ;  and,  from  inftances  wherein  the 
priefthood  of  Melchizedec  excelled  the  LeTilical,  infers, 
that  the  glory  of  the  priefthood  of  Chrift  ^urpaSed  that 
under  the  law  (chap.  Tii.  i_i7),  From  thefe  premitĕs 
the  apoftle  argues,  that  the  Aaronical  priefthood  was 
not  only  excelled,  but  confuiiimated  by  that  of  Chriil, 
to  which  it  was  only  introdu61ory  and  liiblerTient ;  and 
of  courie,  that  the  obligation  of  the  law  was  henceforth 
diiTolTed  (chap.  Tii.  18.  to  the  end).  Then  recapitu- 
lating  wbat  fae  had  already  demonArated  concerning  the 
fuperior  dignity  of  ChriA's  prieAhocd,  he  tbence  illu- 
ftrates  the  dininguiftied  excellence  of  the  new  coTe- 
nant,  as  not  only  foretold  by  Jeremiah,  but  eTidently 
enriched  with  much  better  promife$  than  the  old  (ch. 
Tiii.  throughout) :  £xplaining  farther  the  doArine  of 
the  priefthood  and  interceAion  of  Chrifi,  by  comparing 
it  with  what  the  Jewiih  high-prieiis  did  on  the  great 
day  of  atonement  (chap.  ix.  i— 14).  Afterwards  he 
enlarges  on  the  neceiGty  of  ihedding  Chrift's  blood,  and 
the  fufBciency  of  the  atonement  made  by  it  (chap.  ix. 
15.  to  the  end)  ;  and  proves  that  the  legal  ceremonies 
could  not  by  any  means  purify  the  confcience  :  whence 
he  infers  the  infuiRcicncy  of  the  Mofaic  law,  and  the 
neceAity  of  looking  beyond  it  (chap.  x.  1 — 15.).  He 
then  urges  the  Hebrews  to  improve  thc  privileges  which 
fuch  an  high-prieft  and  covenant  conferred  on  tbera,  to 
the  purpofes  of  approaching  God  with  conRdence,  to 
a  conAant  attendance  on  his  worAiip,  and  moft  beneTo- 
lent  regards  to  eacb  olher  (chap.  x.  15—25.). 

The  apoftIe  having  thus  obvialed  the  iiifinuations  and 
obje£lions  of  the  Jcws,  for  the  fatisf<i£lion  and  eAabliih- 
ment  of  the  believing  Hebrews,  proceeds,  «« 

II.  To  prepare  and  fortify  their.minds  againft  thea"^  •<>*''' 
ftorm  of  perfecution  which  in  part  hjd  already  befallen  """"'^  '*'*" 
them,  which  was  likely  to  continue  ahd  be  often  renew-  —rlecutioi 
ed,  he  reminds  them  of  thofe  estremities  they  had  endu.  with  fotti< 
red,  aod  of  the.  &tal  cSc&s  which  would  attend  theirtude. 

apoftac7 
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icAtim.  ipoAaey  (chap.  x.  26.  to  die  end)  }   calHng  to  theit     ed  whether 
;   *"  »     ''  temembtance  the  eJninent  examples  of  faTth  and  forti- 
j  tode  exhilHted  by  holy  men,  and  recorded  in  the  Old 

I  TeAament  (chap.  xi.  1—29.).     He  condudes  hb  dtf< 

eaurTe  with  glancing  at  many  other  iUufttious  worthies  i 
j  and,  bef  des  thofe  recorded  in  Scripture,  refers  to  the 

i  calĕ  of  reveral  who  fuiFered  under  the  perfecution  of  An<- 

{  tiochtts  ^piphanes  (2  Maccab.  chap.  viii.  &c.  chap.  xi. 

33.  m.  2.). 

HaTing  thus  finiihed  the  argumentative  part  of  the 

£pifUe,  the  apoftle  proceeds  to  a  general  application  j 

j  m  which  he  exhorts  ihe  Hebrew  ChriAians  to  patience, 

I  peace,  and  holioeis  (chap.  xii.  3 — 14.)  ;  cautions  them 

«gainil  fecular  views  and  fenfual  gratiiications,  by  lay- 

iag  befbre  them    the    incomparable  excellence  of  the 

I  bledings  intraduccd  by  the  gorpel,  which  even  the  Jew* 

I  iOi  economy,  glorious  and  magniAcent  as  k  was,  did  by 

I  no  means  equal ;  exhorts  them  to  brotherly  aife6tion, 

pnrity,  compaiTion,  dependence  on  the  divine  care,  Red- 

hbtt&  in  the  profeffion  o^^truth,  a  life  of  thankfulnefs 

to  God,  and  benevoIence  to  man :  and  concludes  the 

iriiole  with  recommending  their  pious  miniilers  to  their 

I  particular  regard,  intreating  their  prayers,  ialuting  and 

gianting  them  his  ufuBl  benedidion. 

The  feven  fbllowing  EpIRles,  one  of  James,  two  of 
Peter,  three  of  John,  and  one  of  Jude,  have  been  di- 
iBi^^nilhed  by  the  appellation  olcatholic  or  genera/ epi{- 
tles,  becaniĕ  moil  of  them  are  infcribed,  not  to  parti- 
cular  churches  or  perfons,  hut  to  the  body  of  Jewiih 
or  Gentile  converts  over  the  world.  Tlie  authenticity 
•f  fome  of  theiie  has  been  frequently  queiiioned,  viz. 
the  E{Hille  of  James,  the  fee«nd  of  Peter,  the  EpiAle  of 
Jode,  and  the  fecond  and  third  of  John.  The  ancient 
Chiiilians  were  veTy  cautious  in  admitting  any  booics 
mto  their  canon  whofe  authenticity  they  had  any  reafon 
JbOmgbt '°  fufpcft.  They  rejedled  all  the  writings  forged  by 
«tk  £.  heretics  in  the  name  of  the  apoAles,  and  certalnly,  there- 
t^-  fcre,  would  not  receiye  any  without  firft  fubje£ting  them 
to  a  (evere  rcrutiny.  Now,  though  thefe  five  epiftles 
were  not  immediately  acknowledged  as  the  writings  of 
the  apoilles,  this  only  ihows  that  the  peribns  who 
doubted  had  not  received  complete  and  inconteAable 
eridence  of  their  authenricity.  But  as  they  were  af- 
lerwards  univerfallj  receive(f,  we  have  cvery  reafon  to 
conclude,  that  upon  a  Rn&  examination  they  wete 
iband  to  be  the  genuine  produdions  of  the  apoftles. 
Tfae  truth  is,  fo  good  an  opportunity  had  the  ancient 
Chriilians  of  exartiining  this  matter,  ib  careful  were  tbey 
to  ^aard  againft  impoiition,  and  fo  well  founded  was 
theiT  judgement  conceming  the  books  of  th>;  New  Tefta- 
«nent,  that,  as  Dr  L^rdner  obferves,  no  writing  which 
tkey  pionounced  genuine  has  yet  been  proved  fpuriuus, 
nor  have  we  at  this  day  the  leaft  reaiim  to  believe  any 
book  genuine  which  they  rejeAed. 
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he  was  one  of  tbe  apofUe«.  But  Itt  au<  Scripcuret 
thenticity  does  not  feem  to  have  been  fafpeAed  on  ac-  » 
count  of  the  doArines  which  it  contains.  In  modem 
times,  indeed,  Luther  called  it  a  ftrawy  epiAle  (^tpi/iola 
Jlraminea),  and  excluded  it  fram  the  Ĕicred  writings,  on 
account  hi  its  apparent  oppoiition  to  the  apoiUe  Paul 
conceming  juflification  by  faith. 

This  Epiille  could  not  be  written  by  James  the  Eldet, 
the  fon  of  2ebedee,  and  brolher  of  John,  who  was  be- 
headed  by  Herod  in  the  year  44,  for  it  contains  palTages 
which  refer  to  a  later  period.  It  muft,  therefore,  have 
been  the  cempoStion  of  James  the  Lefs,  the  bm  of 
Alpheus,  who  was  calied  the  Lord's  brothtr,  becaufe  he 
was  the  fon  of  Mary,  the  iifter  of  our  Lotd^s  mother,  ti5 
As  to  the  date  of  this  £piftle,  Lardner  fixes  it  in  UieThedate 
year  61  or  62. 

James  the  Leis  ftatedly  tefided  at  Jerufalem,  whence 
he  hath  been  ftyled  by  fome  ancient  fathers  biihop  of 
that  city,  though  wilhout  fuftlcient  foundation.     Now  DoMriA- 


"3 

CnUic 


p^  i       That  the  £fnftle  of  James  was  written  in  the  apoRo- 

lawtlK  lical  age  is  proved  by  the  quotations  of  ancient  authors. 

''*'        Glemens  Romanus  and  Ignatius  feem  to  have  made  re- 

'  fcrences  to  it.     Origen  quotes  it  once  or  twice.-— There 

•re  ieveral  reafons  why  it  was  not  more  generally  quoted 

by  ihe  firft  Chriilian  writers.     Being  written   to  cor- 

K^  the  errors  and  vices  which  prevailed  among  the  Jews, 

the  Gentiles  might  think  it  of  krs  imporlance  to  them, 

tnd  therefore  take  no  pains  to  procure  copics  of  it.     A$ 

the  aathor  was'  fometimes  denominated  James  the  Juft, 

andoiten  calkd  biihop  of  Jeroialem,  it  might  be  doubt» 


James  being  one   of  the  apoftles  of  the  circumciiion,'^''  ^^""^ 
while  he  confined  his  perfonal  labours  to  the  inhabitant»'^''^ 
of  Judea,  it  was  very  natural  for  him  to  endeavour  by 
his  writings  to  extend  his  fervices  to  the  Jewiili  Chrif- 
tians  who  were   difperfed    abroad  in  more  diftant  re-      ti6 
gions.     For  tbis  purpofe,  there  are  two  points  which  *°r  "*'=°8'*' 
the  apoAle  feems  to  have  principally  aimed  at,  though°  ^ ' 
he  hath  not  putfued  them  in  an  orderly  and  logical  nie> 
thod,  but  in  the  free  epittolary  manner,  handling  thcm 
jointiy  or  dilUnAly  as  occafions  naturally  ofiered.    And 
thefe  were,  "  to  corre£l   thoie  errors  both  in  do£lrine 
and  pradice  into  which  the  Jewiih  Chrillians  had  fallen, 
which  might  otherwife  have  produced  fatal  confequeit- 
ces  ;  and  then  to  eftabliih  the  laith  and  animate  the  hope  - 
of  Hncere  believers,  both  under  their  prefent  and  their 
appreaching  fuiFerings." 

The  opinions  which  he  is  moft  anxious  to  reRite  are 
there,  that  God  is  the  author  of  fin,  (ch.  i.  13.)  -y  that 
the  belief  of  the  dodrines  9^  the  goipel  was  fui{icient 
to  procure  the  favour  of  God  for  them,  however  defi< 
cient  they  were  in  good  works,  (ch.  ii.).  He  difiuades 
the  Jews  from  afpiring  to  the  oiiice  of  teachers  in  thc- 
third  chapter,  becaufe  t{ieir  prejudices  in  favour  of  the 
IawofMofesmight  induce  them  to  pervertthe  do^rines 
of  the  gofpel.  He  therefore  guards  them  againft  the 
iins  of  the  tongue,  by  reprefenting  thor  pemicious  eU 
fe£U ;  and  as  thcy  thought  themfelves  wile  and  intelli- 
gent,  and  were  ambitious  of  becoming  teachers,  he  adt 
vires  them  to  matie  good  their  preteutions,  by  ihowing 
themfelves  pofitfled  of  tbat  wifdom  whicb  is  from  above$ . 
(cb.  iii.). 

The  dcftruftion  of  Jerufalem.was  now  a[^roaching  j 
the  Jews  were  fplit  into  taSions,  and  often  ilaughtered 
one  another;  the  apoftle,  therefore,  in  the  fburth  chap> 
ter,  admoniihes  them  to  puriiy  tbemfelves  from  thofe 
yices  which  produced  tumults  and  bloodihed.  To  roufe 
them  to  repentance,  he  foretels  the  mifcries  that  were 
coming  upon  them.  Laftly«  He  checks  an  irreligioua 
fpirit  that  feeras  to  haye  prevailed,  and  concludes  the 
Epil^le  wilh  feveraIexhortations..  ^ 

The  authenticity  of  the   fiift  £piftle  of  Peter   has.Firft  E- 
never    been    denied.      It   is    referred    to  by  Clemenspiltle  oi-, 
Romanu«,  by  Polycarp,  and  is  quoted  by  Papias,  Ire-.Ptts^' 
naeus,    Clemens  Alexandrinus,    and  TertuUIan.     It  is 
addreiTed  to  the  Arangers  fcattered  through  Pontus,  &c.. 
who  aic  eyideatly  CbtiiUans  in  general,  as  appears  from. 

chap,- . 
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Scriptarr.  chap.  li.  10.     "  In  time  paft  thtj  were  not  a  people, 

'         but  are  now  the  people  of  God."     From  Petcr's  fend- 

ing  the   Talutation   of  the   church  at  Babylon  to  the 

ChriAians  in  Ponlus,  &c.  it  is  gencrally  bclieyed  that 

he   wrote  it  in  Babylon.      There  was    a  Babylon  in 

Egypt  and   another  in  AiTyria.     It  could  not  be  the 

foriner,  for  it  was  an  obrcure  place,    which   feems  to 

have  had  no  church  for  the  firft  four  centuries.     \Ve 

have  no  authority  to  ailirm  that  Peter  ever  was  in  Af- 

.  fyria.     The  moft  probable  opinion  is  that  of  Grotius, 

Whitby,  Lardner,  as  wcU  as  of  Eufebius,  Jerome,  and 

u8       others,  that  by  Babylon  Pcter  figuratively  means  Rome. 

The  date     Lardner  dates  it  in  63  or  64,  or  at  the  lateft  6s. 

,V?.  St  Peter's  chief  defign  is  to  confinn  the  doArine  of 

^f  jt_     "^   St  Paul,  which  the  fal(e  teachers  pretended  he  was  op- 

pofing  -,  and  to  alTure  the  profeIytcs  that  they  ftood  in 

the  true  grace  of  God,  (ch.  v.  1 2.).    With  this  view  he 

calls  them  ele6l  ■,    and  mentions,  that  they  had  been 

'  declared  fuch  by  the  eflfufion  of  the  Hely  Ghoft  upon 

them,  (ch.  i.  i,  2.).     He  aAures  them  that  they  were 

regenerate  without  circumciCon,   merely  through  the 

goipel  and  refurredion  of  Chrirt,  (vcr.  3,  4,  21 — 25.)  ; 

and  that  their  fufferings  were  no  argument  of  iheir  be- 

ing  under  the  difpleafure  of  God,  as  ihe  Jews  imagined, 

(ver.  6 — 12.).     He  recommends  it  lo  them   to  hopc 

for  gracc  to  the  end,  (ver.   13.).      He   teftifies,   that 

they  were  not  redeemed   by  the    Pafchal   lanib,   bul 

through  Chrift,    whom  God  had  preordained  for  this 

purpofe    before    the  foundation    of  the   world,    (ver. 

„0       18—20.). 

Second  E-        The  lecond  Epirtle  of  Peter  is  not  mentioned  by  any 

piftie  of       ancient  writer  extant  till  the  fourth  century,  from  which 

Potcr.   Thc  {j^j  j^  haj  jj^^  received  by  all  ChriAians  excepl  tlie  Sy- 

tyo/^rt'"^'   "'>"'•     Jerome  acquaints  us,  that  its  authenticity  wa» 

dif])u!ed,  on  account  of  a  remarkable  difference  between 

ihe  Ryle  of  it  and  the  former  E;jftle.     But  this  re- 

markable  difference  in  Ryle  is  conSncd  to  the  2d  chapter 

of  the    2d   EpiAle.      No  />bjcftion,   however,  can    be 

drawn  from  ihis  circumrtance  ;  for  the  fubjeft  of  that 

chapter  is  different  from  the  reft  of  Pcter's  writings, 

and  nothintj  is  fo  well  known  than  thnt  different  fubje6ls 

fupgeft  diff?rent  ftylcs.     Peter,  in  defcribing  the  cha- 

rafter  of  fome  tiagitious  impoftor5,  feels  an  indignatinn 

which  he  cannot  fi.ipprefs :  it  breaks  out,  therefore."in 

thc  bold   and   animated  figures  of  an  oriental  writer. 

Siich  a  diverfity  of  rtyle  is  not  uncommon  in  the  beft 

writers,  efpecially  when  warmed  with  their  fubje£l. 

from1i"ter.       This  objeAJon  being  removed,  wc  contcnd  that  this 

-nalevi-       Epift1e  wa?  written  by  Peter,  from  the  inrcription,  Si- 

dence.         j,,^^  Peler,  afervant  and  «n  apojlle  of  Je/us  Chrifl.     It 

appcars  from  chap.  i.  16,  17,  18,  that  the  writer  was 

one  of  the  difciples  who  faw  the  transriguration  of  our 

Saviour.     Since  it  has  never  been  afcribed  to  James  or 

John,  it  muft  therefore  have  bcen  Peter.     It  is  evident, 

irom  chap.  iii.  i.  that  ihe  author  had  wrilten  an  Epiftle 

before  to  the.  fame  perfons,  which  is  another  circum- 

ftance  that  proves  Peter  to  be  the  author. 

It  is  acknowledged,  howeyer,  that  all  this  evidenre  is 
merely  Internal  j  for  we  have  not  been  able  to  find  any 
external  evidence  upon  the  fubjeft.  If,  therefore,  the 
credit  which  wc  give  to  any  faft  is  to  be  In  proportion 
to  the  dcgree  of  evidence  \vith  which  it  is  accomranied, 
we  (hall'  allow  more  aulhority  duc  to  the  gofpels  ihan 
'to  the  epiftles ;  more  to  thofe  epiftlcs  which  have  been 
generally  acknowledged  than  to  thofe  wliich  have  bcen 
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controverted ;  and  therefoTe  no  do^lrine  of  ChriAianity  Scriptiub 
ought  to  be  founded  folely  upon  them.  It  may  alfo  be '"  y  "^ 
added,  that  perhaps  thc  beft  way  of  determining  what 
are  the  effential  do£lrines  of  Chriftianily  would  be  to 
examine  what  arc  ihe  doftrines  which  occur  oSteneA 
in  the  gofpels  j  for  the  gofpels  are  the  plaineft  parts  oif 
the  Neiv  Tellament}  and  their  authenticity  is  moft 
completely  proved.  They  are  therefore  bcft  fitted  for 
common  readcrs.  Nor  will  it  be  denicd,  we  prefume, 
ihat  our  Saviour  taught  all  the  do£lrines  of  the  Chrif- 
tian  religion  himfelf;  that  he  repeated  them  on  difii:rent 
occafions,  and  inculcated  them  with  an  eameftnefs  pro* 
portionable  to  their  importance.  Thc  EpiiUes  are  to  be 
confidered  as  a  commentary  on  the  effential  dodrines  of 
the'gofpeI,  adapted  to  the  Atuation  and  circumftances  af 
particular  churches,  and  pcrhaps  fometimes  explaining 
doArrnes  of  inferior  importance.  i.  The  effential  doc- 
trlnes  are  therefore  firft  to  be  fought  for  in  the  gofpels, 
and  to  be  determined  by  the  number  of  times  they  occur. 
2.  They  are  to  be  fought  for,  in  the  next  place,  ih  the  un- 
controverted  Epiftle$,  in  the  fame  manner.  3.  No  effential 
dodrine  ought  to  be  foonded  on  a  fingle  paffage,  nor  on 
the  authority  of  a  controverted  £piftlc. 

That  Peter  was  old,  and  near  his  end,  when  he  wrote 
this  Epiftle,  may  be  inferred  frora  chap.  i.  14.  "  Know- 
ing  that  Ihortly  I  muft  put  off  this  tabemacle,  cyen  as 
our  Lord  Jefus  has  Aiewn  me."  Lardner  thinks  it  wai 
written  foon  after  the  former.  Others,  perhaps  with 
more  accuracy,  date  it  in  67. 

The  general  defign  of  this  Epiftle  is,  to  conArm  the£)t(i,a</ 
doArincs  and  inftrudtions  delivered  in  the  former  ;  •*  toit. 
excite  the  Chriftian  converts  to  adom,  and  ftedfaftly  ad> 
here  t»  thcir  holy  religion,  as  a  rcligion  proceeding 
from  God,  notwIthftanding  the  artifices  of  falfe  teachers, 
whofe  chara£ler  is  at  large  defcribed  ;  or  the  peHecution 
of  thelr  bitter  and  Inveteratc  enemies." 

The  firft  EpiAle  of  John  is  afcribed  by  theunanimou8pjr{i  e. 
fuffrage  of  the  ancicnts  to  the  beloved  difciple  of  ourpiftleof 
Lotd.     It  is  reftrred  to  by  Polycarp,  is  quotcd  by  Pa-John.   lu 
pias,  by  Ireiiaus,  and  was  received  as  genuine  by  Cle- "'"'''^'" 
mens  AIcxandrinus,  by  Dionyfins  of  Alexandria,  by  Cy-  "^i^, 
prian,  by  Origen,  and  £afebius,     There  is  fuch  a  refem- 
blance  betwecn  the  ftyle  and  fenliments  of  this  Epirtle 
and  thofe  of  the  gofpel  according  to  John,  as  to  aSbrd 
the  higheft  degree  of  Intemal  cvidence  that  they  are  the 
compofition  of  the  fame  author.     In  the  ftyle  of  tbis 
apoftle  there  is  a  remarkable  peculiarity,  and  efpccially 
in  thls  Epiftle.     His  fentences,  confidered  feparately,  are 
exceeding  clear  and  Intelligible  ;  but  when  we  iĕarch  fot 
their  conneftion,  we  frequently  mee t  with  greater  dif- 
ficoIties  than  we   do  even  in  the   Epiftles  of  St  Paul. 
The  principal  Agnature  and  ch*rafteriflic  of  his  manner 
is  an  artlefs  and  amiable  fimp1!city,  and  a  fin^ular  mo- 
dcfty  and  candour,  in  conjun£lion  with  a  wonderful  fub« 
limity  of  fentiment.     His  ccmccptions  are  apparently  de- 
livered  t«  us  in  the  order  in  which  they  arofe  to  his  own 
mind,  and  are  not  the  produ£l  of  artificial  reafoning  or 
laboured  InveftIgation. 

It  is  impoAible  to  fix  wlth  any  precifion  the  date  of 
thls  Eplrtlc,  nor  can  we  deteimlne  to  what  perfons  it 
was  addreffed. 

The  leading  defign  of  the  apoAle  Is  to  ihow  the  •''-n^'ifof 
fufficicncy  of  faith,  and  the  esternal  profeffion  of  reli-it. 
gion,  fepsrafe  from  morality  ;  to  puard  the  Chriftiani 
to  whom  he  wrltes  sgainft  tbe  delufive  arts  of  the  cor- 
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tr^tsn-  ruptcis  of  CIuiAianity,  «rhom  he  calb  Anllchrid ;  and 
^  » """'  lo  inculcate  untverral  bcnevolence.  His  admonitions 
conceming  the  nece/Iity  of  good  morals,  and  ihe  Inef- 
ficicy  of  esternal  profe{rions,  are  fcattered  over  tbe 
Epiiile,  but  are  moft  fTequent  in  the  1&,  2d,  and  ^d 
chapters.  The  enemies  or  corrupters  of  Chritlianity, 
«|rainii  vrfaom  he  contends,  feem  to  have  denied  that 
Jeirus  was  ihe  MelTiah,  tbe  Son  of  God  (chap.  ii.  22. 
y.  i.),and  had  adually  come  into  the  worldin  ahuman 
ferm,  (chap.  iv.  2,  3.).  The  eameftiiels  and  frequency 
with  which  this  apoUle  recommends  the  duty  of  bene- 
volence  is  remarkable.  He  makes  it  the  diHinguiniing 
c1iar<i£ieriftic  of  the  difciple$  of  Jefus,  tbe  only  fure 
pledge  of  our  love  to  God,  and  the  only  aAurance  of 
ctetnal  life,  (chap.  iii.  34,  15.).  Benevolence  was  his 
&Tourite  theme,  which  he  aiFeflionately  prelTed  upon 
ctherj,  and  conftantly  pra£lifed  himfelf.  It  was  confpi- 
cuous  in  his  condu£t  to  his  great  MsHer,  and  in  the  reci- 
piocal  aATedUon  which  it  infpired  in  his  facred  breal).  He 
coatinued  to  recommend  it  in  his  la!^  words.  WHien  his 
eitreme  age  and  initrmities  had  fo  wafted  his  ftrengch  that 
he  was  incapable  to  exercife  the  ducies  of  his  oiKce,  the 
Tenerable  old  man,  ansious  to  exert  in  the  Iervice  of  his 
Maiier  the  little  ftrength  which  lUll  remained,  cauied 
bimlclf  to  be  carried  to  church,  and,  in  the  midft  of  the 
congicgation,  he  repeated  thefc  words,"  Little  children, 
ijj  love  one  another." 
^iui  It  bas  been  obrerved  by  Dr  Mill  that  the  fecond  and 
tliird  £|HiUes  of  John  are  io  ihort,  and  refemble  the  iirft 
fo  nuich  in  fentiment  and  ftyle,  that  it  is  not  worth 
while  to  contend  about  them.  The  fecond  £piftle  con- 
Slls  only  of  13  verfes ;  and  of  thefe  eight  may  be  found 
in  ihe  ift  £piftle,  in.which  the  fenfe  or  language  is  pre- 
drely  the  faine. 

The  lecond  £piiUe  is  quoted  by  Irenaeus,  and  was 
received  by  Clemens  Ale.\andrinus.  Both  were  ad- 
mltted  by  AthanaGus,  by  Cyril  of  Jerufalem,  and  by 
Jerome.  The  fecond  is  addreSed  to  a  woraan  of  di- 
Aindion  whofe  name  is  by  fome  fuppored  to  be  Ct/rh 
(taking  amt  for  aproper  name),by  olhers  Ecle^a.  The 
Ihiid  is  inrcribed  to  Gaius,  or  Caius  according  to  tbe 
Latin  orthography,  who,  in  the  opinion  of  Lardner,  was 
tn  eminent  Chriftian,  that  lived  in  fome  city  of  Aiia 
Dot  &T  frDm  £phefus,  where  St  John  chiedy  rertded 
titcr  his  )eaving  Jodea.  The  time  o£  writing  thcG; 
tKo  £piftles  cannot  be  detcrmined  with  any  certainty. 
They  are  fo  ihort  that  an  analySs  of  them  u  not  necef- 

The  £ptftle  of  Jude  is  dted  by  no  ancient  Chriftian 
writcr  eataot  before  Clemens  AIexandrinus  about  the 
yeari94;  but  this  author  faa»  tianicribed  eight  or  ten 
vecfes  in  his  Stromata  and  Pedagogue.  It  is  quoted 
once  by  Tertullian  about  the  year  200  j  by  Origen 
ffequenlly  about  230.  It  was  not  however  received 
by  roany  of  the  ancient  Chriftians,  on  account  of  a 
fuppofed  quotation  from  a  book  of  £noch.  But  it  is 
r«t  certain  ihat  Jude  quotes  any  book.  He  only  fays 
tbat  Erioch  prophejicd,  /aying^  The  Lord  cometh  wi/h 
ten  ihoii/and  of  hii  fa'tnts.     Thefc  might  be  words  of 
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a  prophecy  prefervcd  by  tradition,  and  inierted  occaiion- 
ally  in  dilTerent  writings.  Nor  is  there  any  evidence 
that  therc  was  fuch  a  book  as  Eiioch's  prophccies  in  tbe 
time  of  Jude,  though  a  book  of  that  naine  was  ex- 
tant  in  the  fecond  and  third  centurics.  As  to  the  date. 
of  this  £piille  nothing  bcyoud  conje^lure  can  be  pro- 
duced. 

The  deiign  of  il  is,  by  dcfcribing  the  charafier  of  ihe  and  defign. 
falfe  teachers,  and  the  puniilmients  to  which  they  wer< 
liable,  to  caution  Chriilians  againlt  lifteningto  their  iiig- 
gertious,  and  being  ihereby  perverted  from  the  faith  and 
purity  of  the  gofpeI.  jjg 

Thc  Apocalypfe  or  Revelalion  has  not  always  beenThe  Apo- 
unaiiiniouAy  received  as  the  genuine  produdlion  of  the'*'5[l''^*.  ^" 
aportle  John.     Its  aulhtnticity  is  proved,  however,  by*"' 'p"^ 
the  tenimony  of  maiiy  rerpeclable  aulhors  of  the  firftved. 
centuiies.     Il  is  rticrred  to  by   thc  maityrs  of  Lyons  ; 
it  was  admiltcd  by  Jullin  Mariyr  as  the  work  of  the 
apoillc  John.     Il  is  oCteu  quuted  by  Irenteus,  by  The- 
opiiilus  biiliop  of  Aiiiioch,  by  Clement  of  Alexandria, 
by  Tertullian,  by  Origcn,  and  by  Cyprian  cf  Carthage. 
It  was  alib  receivcd  by  heretics,  by  Novatub  and  his  fol. 
lowers,  by  theDonatifts,  and  by  the  Aiians.  For  the  firft 
two  centuries  no  part  of  ihe  Ncw  Teftament  was  more 
univerfally  acknowlcdged,  or  nieniioned  with  higher  re- 
fpe(El.    But  a  ditpute  haviiig  arifen  about  the  millcnnium, 
Caius  with  fome  others,  about  the  year  212,  toend  the 
controverfy  as  fpcedily  and  eAechially  as  poiTible,  ventu- 
red  to  deny  the  authoiity  of  ibe  book  which  had  given 
occaiion  to  it.  239 

The  book  of  Rcvelalion,  as  we  leam  from  Rev.  i.  9.  The  date 
was  written  in  the  ille  of  Patmos.  According  lo  llie°'^"' 
general  teftimony  of  ancient  authors,  Joliii  was  baniihcd 
into  Patmos  in  ihe  reign  of  Doniitian,  and  reftured  by 
his  fucceiror  Nerva.  But  the  book  could  not  be  pu- 
bliihed  tiil  after  John's  releafe,  when  he  rctunud  to  li- 
phefus.  As  Domitian  died  in  p6,  and  his  perfccuiion 
did  not  coromence  lill  near  the  end  of  his  itign,  the  Re- 
yelation  might  lhcrefoie  be  publiihed  in  96  or  97. 

Here  wefllouldconcludf,  butas  thecurious  readermay  Perey'/ 
deiire  tobe  informed  how  the  prcdidtioiis  revealed  in  tliis  ^5-''°  r**" 
bookofStJohn  have  ufually   been  interprcted  aiid  ap-»anjtnr." 
plied,  we  ftiall  coniiilently  wilh  our   iul  jedt  fubjoin  a 
iey  to  the  prophecies  containtd  in  the  Revc/atiort.     This  is 
extra£ted  from  the  learned  dillerlations  of  Dr  Newton, 
bilhop  of  BriftoI  (1)  :  to  which  the  reader  is  rf-ferred  for 
a  more  full  illuftratiun  of  the  fevtral  paris, as  the  concife- 
nefs  of  our  plan  only  admits  a  ihort  analyfts  or  abridg- 
ment  of  them.  940 

Nothing  of  a  prophetical  nature  ocrurs  inthe  iirfl  three  Dr  New. 
chaplers,  e.xcept,  i.  What  is  faiil  concerning  the  church '"'■  ""*     , 
of  £phefus,  that  her  "  candldlick  ihall  be  removed  out''f,'!'",',^" 
of  its  place,"  which  is  nou-  v,  lirnd,  not  only  in  lliis,  bnt|jh'ci'v 
in  all  the  othcr  Afiaiic  cliurcl  es  which  exifted  at  thatwlii.h  h<vB 
timej  the  light  of  the  goipel  having  been  taken  from^'"^"  *" 
tliein,  not  only  by  their  herciies  and  diviiiomfrom  «'ith-j^^^;(],gj_, 
in,but  by  the  arms  of  the  Surarens  frorowithout:  And, 
2.  Concerning  the  church  of  Smyrna,    ihat  (lie  ihall 
"  have  tribulation  ten  dayt  j"  that  is,  in  pircphctic  lan- 

guage. 


(i)  DiSertations  on  the  prophectes  which  ha\^  remarkably  bcen  fulfiiled,  and  at  this  time  are  fulfilling,  in  the 
worW,  vtL  iii.  8vaw 


Digitized  by 


Google 


S    C    R  [    4« 

8CTiptur«.  guBge,  '*  ten  yeaw  j"  tcCernng  to  the  perfecutian  t>f 
'       ■'  Dioclelian,  which  alone  of  all  thc  general  per&cuUons 
ktiled  fa  long. 

'I'he  ncxt  five  chapters  lelate  to  the  opening  of  the 
Seven  Seait ;  and  by  thefe  feals  ate  intimated  la  many 
diiTerent  period!)  of  the  prophecy.  Six  of  thefe  feals  are 
opened  in  the  fixth  aiid  feventb  chapters. 

ThtJtrA  feal  or  period  i»  memorable  for  conquefts. 
It  commences  uith  Vefpafian,  and  terminates  in  Nerva  ; 
and  during  tbi$  time  judea  was  fubjugated.  The  fe- 
eondfeal'\%  noted  for  war  and  Aaughter.  It  commences 
'with  Trajan,  and  conlinues  through  his  reign,  and  that 
^of  his  foccefibrs.  In  ihis  period,  the  Jewa-were  entire- 
\y  routed  and  difperfed  j  and  great  was  the  daughter 
and  deva(lalion  occaiioned  by  the  contending  parties. 
The  third  feal  is  chara£terired  by.  a  rigorous  execution 
cf  juftice,  and  anictiundant  provifion  ot  com,  wine,  and 
oil.  It  commences  with  Septimius  Severus.  .He  and 
Alexander  Scverus  were  juft  and  fevere  emperors,  and 
at  the  faffie  time  highly  celebrated  im  the  regard 
they  paid  to  the  felicity  of  their  people,  by  procu- 
ring  them  plenty  of  every  thing,  and  paiticularly 
corn,  wine,  and  oil.  This  period  lafted  during  the 
reigns  of  the  Septimian  family.  The  fourthfeal  is  dif- 
tinguiOied  by  a  concurteiKe  of  evil$,  fuch-  as  war,  &• 
mine,  pettilence,  and  wild  beaft$  \  by  aU  which  the  Ro- 
man  empire  was  remarkably  in£efted  from  the  reign  of 
Maximin  to  that  of  Dioclefian.  The  fifih  faal  begins 
at  Dioclelian,  and  is  Agnalised  by  the  great  periecution, 
from  whence  arofe  that  memorable  era,  the  £ra  cf 
Martyrs.  With  Conftantine  l>egins  the  Jixth  feal,  a 
period  of  revolution«,  pidured  forth  by  great  commo- 
tions  in  earth  and  in  h«|^ven,  alluding  to  tne  fubTerfion 
of  Paganifm  and  the  eftablifhment  of  ChriAianity.  This 
period  laftcd  from  the  reign  of  Conftantine  thc  Great 
to  ihat  Qf  TheodoSus  the  firft.  T\icfeventhfeat  includes 
under  it  the  remaining  parts  of  the  prophecy,  and  com- 
prehends  fevcn  periods  diftinguifi^  by  the  founding  of 
ieven  trumpets. 

As  the  feals  foretold  the  ftate  of  the  Roman  empire 
bcfore  and  till  it  became  Chriftian,  fo  the  trumpcta  fore>  ^ 
fttow  the  £>te  of  it  afterwards  ;  each  trumpet  being  an 
alarm  to  one  nation  or  other,  roufing  thcro  up  to  over- 
throw  that  empire. 

Four  of  thele  tiumpets  are  founded  in  the  «ighth 
chapter. 

At  the  founding  of  the  firft,  Alaric  and  his  Goths 
invade  the  Roman  empire,  Defiege  Rome  twice,  and  fet 
it  on  fire  in  {everal  places.  At  the  founding  of  the  fe- 
cond,  Attila  and  his  Huns  wafte  the  Roman  provinces, 
and  compel  the  eaftern  emperor  TheodoAus  the  fecond, 
*  and  the  weftem  emperor  Yalentinian  the  third,  to  fiib- 
mit  to  (hameful  terms.  At  the  founding  of  the  third, 
Genferic  and  his  Yandals  arrive  from  Afnca  ;  fpoil  and 
plunder  Rome,  and  fet  fiul  again  with  immenfe  wealth 
and  innumerable  captives.  At  the  founding  of  the 
fourth,  Odoacer  and  the  Heruli  put  an  end  to  the  vety 
name  of -the  weftem  empire ;  Theodoric  fbund8  the 
kingdom  of  the  OArogoths  in  luly ;  and  at  laft  Italy 
becomes  a  province  or  ihe  eaftem  empire,  Rome  being 
govenied  by  a  duke  un;1cr  the  exarch  of  f{avenna.  As 
the  foregoing  trumpets  relate  chiefiy  to  the  down^al  of 
the  weftern  empire,  fo  do  the  following  to  that  of  thc 
eaftem.  TtujK  are  founded  in  tbe  ninth,  tentb,  and 
psrt  of  tbe  elevcnth  chapters.  At  the  lounding  of  tbe 
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fifth  trumpet,  Mahomet,  tWt  blazing  ftar,  appears,  o^  Scripturr, 
pens  the  bottomlcfi  pit,  and  with  his  locufts  the  Arabi-        *'    "* 
ans  darkens  the  fun  and  air.    And  at  the  iounding  of  the    ^. 
fixth,  a  period  not  yet  £niftied,  the  four  angels,  that  ia, 
the  four  fullans,  or  ieaders  of  the  Turks  and  Othmans, 
are  loofed  from  the  river  £uphrates.     The  Greek  or 
£aftera  empiie  was  cruelly  "  burt  and  tormcnted"  un- 
der  the  fifih  trumpet ;  but  undcr  the  fixth,  was  "  flain,t 
and  utterly  deftroyed. 

The  Latin  or  Weftem  Church  not  being  recleimed 
by  the  ruin  of  the  Greek  or  £aftera,  but  ttill  perfifting 
in  their  idolatry  and  vrickedneis  ;  at  the  beginning  of  the 
tenth  chapter,  and  under  the  ibund  of  this  lixth  trumper, 
is  introduced  a  vifion  preparative  to  the  prophecies  re>- 
fpe£ting  tlie  Weftem  Church,  wherein  an  angel  is  repre» 
fcnted,  having  in  his  hand  a  little  book,  or  codicil,  do. 
fcrilMng  the  calamities  that  (hould  overtake  that  churcb. 
The  meafiuing  of  the  temple  Aiows,  that  during  all  this 
period  there  will  be  fome  true  ChrilUans,  who  will  con- 
form  themleWcs  to  the  role  of  God*s  word,  even  whilil 
the  outer  court,  that  is,  the  extemal  and  more  extenfive 
part  of  this  temple  or  cburch,  is  trodden  under  foot  by 
Gentiles,  t.  /.  fuch  Cbrittians  as,  in  their  idolatroos 
>vorflup  and  perieeulinr  pra£Uce,  refemble  and  outdo  the 
Gentiles  themfelves.  Yet  againA  thefe  cormpters  of  re- 
ligioa  there  will  always  Sc  fame  tiue  witneffes  to  proteA, 
who,  howcrer  they  nuy  be  overborne  at  times,  and  in 
appcarance  redoced  to  death,  yet  will  arife  again  from 
time  to  time^  till  at  laft  they  triumph  and  glarioufiy  a- 
lcend.  The  eleventh  chapter  conchideswitu^the  ibund'* 
iug  of  tbe  feventh  trumpet. 

In  the  twelfth  chapter,  by  the  woman  bearing  a  man- 
child  is  to  be  underAood  the  Chriftian  church  ;  by  the 
gD^t  red  dragon,  the  heathen  Roman  empire ;  by  the 
man-child  whom  the  woman  bore,  ConftantiDe  the 
Great ;  aitd  by  the  waatin  heaven,  the  contefta  between 
the  Chnftian  and  Healhen  religrions. 

In  the  thirteenth  chapter,  by  the  beaft  with  ieven 
heads  and  ten  homs,  unto  whom  the  dragon  gare  his 
power,  fcat,  and  great  authoiity,  is  to  be  UBderftood, 
itot  Pagan  but  Cbriftian,  not  imperial  but  papal  Rome  i 
in  fubmitting  to  whofe  religion,  the  world  did  in  efiFe£l: 
fubmit  again  to  the  teligion  of  the  dragon.  The  ten- 
h«rned  beaft  therefore  reprefents  the  Romiih  church 
and  ftate  in  general :  but  tJie  beaft  with  two  homs  Uke 
a  lamb  is  the  Roman  clergy ;  and  thit  imige  of  tbe 
ten-homed  beaft,  which  the  two-homed  beaft  caufed  to 
be  made,  and  infpired  with  life,  is  the  pope  j  whofe 
number  is  666,  according  to  the  nuiBcrical  powers  of 
the  letters  conAituting  the  Reman  name  AAum,  LMtiius, 
01  its  equivalent  in  Hebrew,  CWI  Romith. 
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Chapter  xiv.     By  the  lamb  on  Mount  Sion  is  meant , 
Jefusl  by  the  hundred  fbrty.and  four  thoufimd,  his 
cburch  and  follo>vers ;  by  the  angel  preaching  the  ever- 
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UfHK  hSmg  gafydf  the  firil  jnudpai  eSott  made  towanh  a 
I     ttfeimaiioii  by  tlnrt  public  oppaAdon  Cgnaed  BgainA  the 

^"^  worihip  of  (auits  and  iataget  hj  emperon  and  biihops  in 
tli»  dghth  and  ninth  centuries',  hj  the  angel  crying, 
«  Babylon  is  &llen,"  the  Waldenres  and  Albieenfes, 
who  pronaaDced  the  chuich  of  Rome  to  be  thc  A- 
pocalrptic  Babylon,  and  denounced  her  deftru£tion  ; 
ind  bj  the  third  angel  M artin  Luther  and  his  feUow 
idbnneis,  who  prot^ed  againil  all  the  comiptions  of 
the  chmch  of  Roim,  as  deftni6tiTC  to  (alvation.  For 
aa  secounl  of  the  doSrines  and  precepts  contained  in 
the  Scriptares,  fee  Theou>gt.  For  ptoo6  of  their 
^rine  origin,  (ee  RSUGION,  Pkofhecy,  aad  MiRA- 

UES. 

SCRn'£N£R,  aae  who  draws  contiaAs,  or  whoTe 
baBneis  it  is  to  place-  iBoney  at  intereiL  If  a  fcrirener 
be  entmlled  with  a  bond,  he  m*j  receire  the  intereft  ; 
and  if  he  hiL,  the  obligee  ihaU  bear  the  lofi :  and  ib 
it  is  if  he  xecdve  the  principal  and  deliver  up  the  bond  j 
&r  being  entnifted  with  Uie  Secanlj  itfelf,  it  muft  be 
picfuiiiea  that  he  is  trafted  with  power  to  i«oeive  inte» 
itSt  or  pnTMapal }  and  the  g>vin{^  up  the  bond  on  pay- 
wnt  ot  the  money  (hall  be  a  diicharge  thereof.  But 
if  a  kawaet  (haU  be  entroiled  with  a  mortgage-deed, 
he  hath  anlr  Mithority  to  tecave  the  intercn,  not  the 
yiincipal }  the  giviBg  up  the  deed  in  this  calis  not  being 
bSdeDt  to  renore  the  ^ate,  but  there  muft  be  a  re- 
conyeyance,  &c.  It  is  held,  where  a  icrivener  pnts  out 
ik  c&eat*s  monay  on  a  bad  fecuiity,  which  upon  in- 
fiiiy  n^it  have  been  eafily  foaad  fo,  yet  he  cannot  in 
cqa^  be  charged  to  anfwer  iar  the  money )  fbr  it  » 
MK  laid,  no  one  woidd  venture  to  put  out  money  of 
nother  upon  a  fecurity,  if  he  were  obliged  to.warrant 
and  maiLe  ic  ffood  in  caJi!  a  lofs  Aiottld  happen,  without 
a^riicaiid  hi  hua. 

SCR0BICULD8  cwmms,  te  finM  as  AmticaR' 

MOM. 

SCROPANELLO,  in  kkth^ohn,  a  name  by 
«Ui  rome  liave  caUed  a  fmaU  filh  ^  the  Mediterra> 
nean,  more  oAially  known  by  the  name  of  they£or- 
feua. 

SCROLL,  m  HeraUry.  Set  that  article,  chap.  iv. 
fca.  9.  When  the  motto  relates  to  the  creft,  the  icroll 
is  praperly  placed  above  the  achievement ',  otherwiie  it 
(hanld  be  anneaed  to  the  eicuteheon.  Thofe  of  the 
«rder  of  knigbthood  are  generally  placed  roond  (hields.   - 

SCROPHULA,  the  king^s  evii«  See  Medicine, 
N»349. 

SCliOPHULARIA,  Fi6WOKT,  a  genut  of  pbnts 
Uonpng  to  the  didynamia  claft,  and  in  the  natnral 
■ithod  ranking  ander  the  ^oth  i»der,  PerJitiuUtt.  See 
BoTANT  bulex. 

SCROTUM.    See  Anatomt,  N*>  220. 

SCRUPLE,  ScROPOun,  or  Sen^uAtm,  the  leaft 
rf  the  weights  uiini  by  the  ancients,  which  amongft 
Ae  Roaians  was  the  a^th  part  of  an  ounce,  or  the  jd 
|ait  of  a  dram.  The  fcruple  is  ftill  a  wright  among 
it,  oonlwrinE  the  jd  part  of  a  dram,  or  20  grains. 
A«mg  gold^ths  it  it  14  graini. 

SCR.17PLE,  in  CMdtam  Chronolog^,  is  raW  part  of 
aa  hour,  called  by  tha  Hebrews  Maiin.  Theie  rcruples 
■c  auich  n(ed  by  tbe  Jf  ws,  Arabs,  and  other  eaftem 
jeopie,  in  conpatations  of  time. 

ScMeputs  of  half  Dmrĕtton,  m  utk  of  the  moon*s 
V0bXULPiutL 


oibit,  which  the  noan's  centre  doliaibes  iiotn  the  be- 
ginning  of  an  eclipfe  to  its  middle. 

ScsuPLES  tifl»mnetjkm  or  Incidinct,  an  arch  of  the 
mocHi's  orbit,  which  her  centre  defcribes  irom  the  be- 
^inning  of  the  eclipie  to  the  time  when  its  centre  fails 
into  the  (hadow. 

ScjiUPLES  ofEmer^n,  an  arch  of  the  moon's  orbit, 
whlch  her  centie  defcribes  in  the  time  from  the  firft 
emeriion  af  the  moon's  limb  to  the  end  of  the  eclipfe. 

SCRUTINY,  (Scruimhm),  in  the  primitive  church, 
an  eaamination  or  probation  pra£lifed  in  the  laft  week 
of  Lent,  on  the  catechumens,  wbo  were  to  receive  bap- 
tifm  on  the  EaAer-day.  The  icrutiny  wa«  performed 
with  a  great  many  ceremonies.  Eaorcirmt  and  prayers 
were  made  over  the  heads  of  the  catechumens }  and  on 
Palm  Sanday,  the  Loid's  Prayer  and  Creed  weie  given 
them,  which  they  wete  afterwards  made  to  rehearfe. 
Thls  cufiom  was  more  in  ufe  in  the  church  of  Rome 
than  anywheie  elfe ;  though  it  appean,  by  fome  mii&Is, 
to  have-  been  likewife  ufed,  ihough  much  later,  in  the 
Gallican  church.  It  is  fuppored  to  have  c«afed  about 
the  year  8<So.  Some  traces  of  this  pradice  itill  remain 
at  Yienne,  in  Dauphin^,  and  at  liege. 

ScROTiNT,  is  allb  uied,  in  the  Canon  Law,  for  a  ticket 
or  little  paper  billet,  wherein  at  eleAions  the  eleAors 
write  their  votes  privately,  fo  as  it  may  not  be  known 
fat  whom  they  vote.  Ajnong  us  the  tenn  /erutiny  is 
chiedy  u(Sd  for  a  ftrid  peruU  and  examination  of  the 
feveral  votes  haftily  taken  at  an  ele&ion  ;  in  order  to 
find  out  any  inregidarities  committed  therein,  by  un« 
qnaliiied  voters,  &c. 

SCRUTORE,  or  Scrotoik  (irom  the  Prench  ef. 
critoirt),  a  kind  of  cabinet,  witk  a  door  or  Itd  opening 
downwards,  for  conveniency  of  writing  on,  &c. 

SCRY,  in  ialconry,  denotes  a  large  ilock  of  fowl. 

SCUDOING,  the  movement  by  which  a  (hip  is  car« 
lied  pteci{ntately  beibre  a  tempeft.  As  a  (lup  flies  with 
aaianng  ra(ndity  through  the  water  whenever  this  ex> 
pedient  is  put  in  practice,  it  is  never  attempted  in  a 
contrary  wiiid,  unle{s  when  her  condition  renders  her 
incapable  of  fttfteining  the  tnutual  eSbrt  of  the  wmA 
and  waves  any  longer  on  her  fide,  without  being 
eapoied  to  the  moft  imminent  danger  of  being  over« 
fet. 

~  A  ihip  «ther  lcuds  with  a  feil  eatended  on  her  fore- 
maft,  or,  if  the  ftorm  is  exceffive,  without  any  fail : 
which,  in  the  fea-phrafe,  is  called  fcudding  under  bare 
poles.  In  iloops  and  fchooners,  and  other  fmall  veflels, 
the  iail  employed  for  this  purpofe  is  called  the  fquare 
faU.  In  large  (hips,  it  is  dther  the  forefail  at  large, 
reefed,  or  with  its  goofe-wings  extended,  according 
to  the  degree  of  the  tempeft  ;  or  it  is  the  iore-top  rail, 
clofe  reered,  and  lowered  on  the  cap ;  which  laft  is 
particularly  ufed  when  the  fea  runs  fo  high  as  to  becalm 
the  forefait  occafionalIy,  a  circumAance  which  expo(et 
the  (hip  to  the  danger  of  broaching  to.  The  principal 
haeards  incident  to  fcudding  are  generally,  a  pooinng 
iea  \  the  diiBculty  of  Aeering,  which  expo()s  the  ^eiCS 
perpetually  to  the  riik  of  broaching  to }  and  the  want  ef 
liiiHcient  rea-room.  A  fea  Ariking  the  (hip  violently  on 
the  ftem  may  da(h  it  inwards,  hy  which  (he  muA  inevi- 
tably  founder.  In  broaching  to  (that  is,  inclining  iud- 
denly  to  windward),  (he  is  threatened  .with  being  imme- 
diately  orerturned ;  and,  for  want  of  fea-ni«m,  ihe  is  en- 
G  dangeied. 
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cuddin»,     Jangered  by  ihipwreck  on  a  lee-(hore,  a  CKcumdance     Ihoes  worh  by  flave$  of  both  fexe8.     Thele  ihoes  weicf5culpciK« 
Sculporeg.  ^^  dreadful  to  require  explanation.  only  blocks  of  wood  made  hoUow,  Kke  the  French  £r<  — y— j 

•  SCULPONEiE,   aniong   the   Romans,  a  kind  of     bots. 


SCULPTURE, 


DrGnitioo 
orfcalp. 
ture. 

Oiigin  of 
it. 


•Apvi 

Syncelhm, 

P-37' 


t  Iliji.  Nat. 
lih.  vii.  cap, 


not  foIeIy 
from  idota- 


TS  tke  art  of  carving  wood  or  hewing  ilone  into  ima- 
■■■  ,  ges.  It  is  an  art  of  the  moft  remote  antiquity, 
being  praflifed,  as  there  is  reafon  to  beliere,  be^ore  the 
general  deiuge.  We  are  induced  to  adign  to  it  tliis 
eariy  origin,  by  coniidering  the  expedicnts  by  which, 
in  the  fir(l  ilages  of  rociety,  men  have  everynjiere  Tup- 
plied  the  place  of  alphabetic  chara^lers.  Thele,  it  is 
univerfally  known,  have  been  piflure-writing,  Ttich  as 
that  of  tbe  Mexicans,  which,  in  the  progrefs  of  refine- 
ment  and  knowledge,  was  graduelly  improved  into  the 
hieroglyphics  of  the  Egyptians  and  other  ancient  na- 
tions.     See  Hieroglyphics. 

That  mankind  (Iiould  have  lived  near  i^oo  years, 
from  the  crealion  of  the  world  to  the  ilood  of  Noah, 
without  falling  upon  any  nicthsd  to  make  their  concep- 
tions  permanent,  or  to  communicate  them  to  a  diitauce, 
is  estiemely  improbable  j  erpecially  when  we  call  to 
mind  that  fuch  methods  of  writing  have  been  found,  in 
modem  times,  among  people  mucn  lefs  enlightened  than 
tholĕ  muft  have  been  who  were  capable  of  building 
fuch  a  ve0el  as  the  ark.  But  if  the  antediluvians  were 
acquainted  with  any  kind  of  writing,  there  Can  be  little 
doubt  of  its  being  hieroglyphical  writing.  Mr  Bryant 
has  proved  that  ihe  Chaldeans  were  poileiTed  of  that  art 
before  the  Egyptians  ;  and  Berofus  *  informs  u^,  that 
a  delineation  of  all  the  raonilrous  forms  which  inbabit- 
ed  the  chaos,  when  this  earth  was  in  that  ilate,  was  to 
be  feen  in  the  temple  of  Belus  in  Babylon.  This  deli- 
neation,  as  he  defcribes  it,  mu(V  have  been  a  hillory  in 
hieroglyphical  charaAers ;  for  it  confifted  of  human  fi- 
gures  with  wings,  with  two  heads,  and  foine  wilh  tiie 
homs  and  legs  of  goats.  This  is  exa£tly  fimilar  to  the 
hieroglyphical  writing  of  the  Egyptians ;  and  it  was 
preferved,  our  author  ^ays,  both  in  drawings  and  en^ra- 
vings  in  ihe  temple  of  tbe  god  of  Babylon;  As  Chal- 
dee  was  the  firft  peopled  region  of  the  earth  after  the 
ilood,  and  as  it  appears  from  Pliny  f ,  as  well  as  fr6m 
'  Berofus,  ihat  the  art  of  engraving  on  brick?  baked  in 
the  fun  was  there  carried  to  a  confiderable  degree  of 
pcrfeftion  at  a  very  early  period,  the  probability  cer- 
tainly  is,  that  the  Chaldeans  derived  the  art  of  hierogly- 
phical  writing,  and  confequently  the  rudiments  of  ihe 
art  of  fculpture,  from  their  antediluvian  anceilors. 

It  is  generally  thought  that  fculpture  had  its  origin 
firom  idolatry,  as  it  was  found  neceiTary  to  place  before 
the  people  the  images  of  their  gods  to  enliveti  the  fer- 
vour  of  their  devotion  :  but  this  is  probahly  a  miftake. 
The  wordiip  of  the  heavenly  bodies,  as  the  only  geJds 
of  the  heathen  nations,  prevailed  fo  long  before  the  dei- 
ĕcation  of  dead  men  was  ihought  of  (fec  POLt^THEIsM), 
ihat  we  cannot  fuppofc  mankind  lo  have  been,  during 
•n  that  time,  ignorant  of  the  art  of  hieroglyphical  wri- 
Vng.  But  the  deiHcation  of  departed  heroes  undoubt- 
edly  gave  rife  to  the  almoft  univerfal  pra£Hce  of  repre- 
ienting  tlie  gods  by  images  of  a  human  form  }  and 
Uiercrore  we  muft  conclude,  that  the  elements  of  fculp- 


tore  were  knorn-n  before  that  art  was  employed  to  en' 
liven  the  devotion  of  idolacrous  worihippers.  The  py- 
ramids  and  obeliiks  of  Egypt,  which  were  probably 
temples,  or  rather  altars,  dedicated  to  the  fun  (fee  Pr- 
Ramid),  were  covered  from  top  to  bottom  with  hiero- 
glyphical  emblems  of  men,  beaAs,  birds,  fiihes,  and  rep- 
tiles,  at  a  period  prior  to  that  in  which  there  is  any  un- 
exceptionafo1e  evidence  that  mere  flatue-norfiiip  pre- 
vai]ed  even  in  that  nurlery  of  idblatry. 

But  tliough   it  appears  thus  e\*ident  that  piSure-  ■      \. 
wriiing  Was  the  firft  employraent  of  the  fculptor,  wCp^Jbiy 
are  fer  from  imaginmg  that  tdolatrous  worlhip  did  not  contributed 
contribute  to  carry  his  art  to  that  periedion  whtch  itto  taty 
attained  in  fome  of  the  nations  of  antiquity.     Even  in'''*,*^^ 
the  dark  agcs  of  Europe,  when  the  other  fine  •rts-were'^*^* 
aImoft  exCinguiihed,   the  mummery  of  thc   church  rA 
Rome,  and  the  ven«rati6n  which  ihe   taught  fbr  h«r 
^aints  ahd  martyri,  preferved  among  the  Itatiant  fatD« 
veft!ges  of  the  fifter-aris  of  fculptare  and  ptiinting ;  and> 
therefore,  ai  humdn  nature  is  everyvi'here  the  fame,  ic 
is  reafonable  to  beUeve  that  a  fitntlar  veneration  fbr  he-' 
roes  and  demigods  would,  among  the  ancient  nation«t^ 
have  a  Amilar  tSa&i,     But  if  tht»  be  fo,  the  prefump> 
tion  is,  that  the  Chaldeans  were  the  iirft  who  iiTvente(l> 
the  art  of  hewing  blocks  of  wocd  and  ftone  into  thc  £*■ 
gures  of  men  and  other  animals ;  for  the  Chaldeant  wer» 
un<|UeftioAabiy  the  firit  id«tatef»,  and  tlieir  early  pro- 
grefs  in  fculpture  is  confirmed  by  the  united  teAimonies 
of  Berofiis,    Alesander  Polyhiiter,   Apolloddi^i*,  <lnd 
Pliny ;   not  to  mention  tlie  eailem  tritdition,  that  tb» 
fether  of  Abraham  was  a  Ratunry. 

Againrt  this  conclufion  Mr  Kromley,  in  his  late  Hi-«afr  Biom. 
ftory  of  the  Fine  Arts,  has  urged  fomc  plauSble  argu-  ie}'s  iiMt- 
ments.     In  ftatirtg  thefe  h«  profefes:not  to  be  original,ry,  tkat 
or  to  detive  his  infbfmation  fiom  the  fomitain-head  o^'^""''?'^, 
antiquity.     Me  adopts,  as  he  tells  us,  the  thedryof  »edbTfte 
Erench  writer,  who  maihcdins,  that  in  the  year  of  theacyttiiaai^ 
world  1949,  about  300  years  after  the  deluge,  thc  Sty- 
ihians  uiider  Brouma,   a  defcendant  of  Magog  the  fDd 
<>f  Japhet,  <Xle«ded  their  Coriquefts  <Jver  the  greater  part 
of  ACb.     Artordittg  to  this  fyftem,  Bronma  wa»  mo< 
<Sn\y  the  civilizer  of  India,  and  the  author  of  the  bramw 
nical  doarihes,  but  alfo  diffufed  the  grinciplej  of  tM 
Scythian  mythology  over  Egypt,  Phoenicia,  Greete,  and 
the  contir.eilt  of  Afia. 

Of  lhefe  prirtciples  Mr  Bromley  ha«  given  us  no  dl« 
iHfift  enumeration  ;  ihe  account  which  he  give8  of  theik 
is  not  to  be  found  in  one  plaCe,  but  to  be  coUeAed  fron» 
a  variety  of  diAant  paffages.  In  «ttemptJng  thefefo*» 
to  prefent  the  fubftance  of  hiS  ftattered  hihts  in  oiA 
view,  we  will  not  be  confident  that  we  haVe  omitted 
none  of  therti.  The  ojt,  fays  he,  waS  the  Scythian  eiH»- 
blem  af  die  generator  of  animal  life,  a\id  hence  it  be» 
carae  the  principal  di-.-inity  tif  the  Arabian»;  The  ier- 
pent  was  tne  fymbol  of  the  foorce  «f  mtcllige*t  Aatut^ 
Thefe  were  ihc  common  poinls  of  irtiro*  ia  all"lhe  firit 
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SCULPTURE. 

Fr(»n  Egypt  the  I&aelites  car*     the  Sril  emblem  of  ihe  Aipreme  principle,  introJuced  Lj 
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teliglons  of  the  earlh 

ried  wilh  them  a  religious  veneratIon  for  the  ox  and  the 
iĕrpent.  Their  yeiieration  for  the  ox  appeared  foon  af- 
ter  tbey  marched  into  the  wildemefs,  whcn  in  the  ab- 
fence  of  Molĕs  they  called  upon  Aaron  to  make  them 
gods  which  (liould  go  before  them.  The  idea  of  ha- 
ying  an  idol  to  go  before  them,  fays  our  author,  was 
completely  Scythian ;  for  fo  the  Scythians  a6led  in  all 
their  (H-ogre^s  through  Afia,  with  this  difference,  that 
their  idol  was  a  living  animal.  The  Ifraelite$  having 
gained  their  favourite  god,  which  was  an  ox  (not  a  calt 
<s  it  is  rendered  in  the  book  of  £xodus),  next  proceed- 
<d  to  hold  a  feftival,  which  was  to  be  accompanied 
with  dancing  ',  a  fpecies  of  gaiety  common  in  the  fe(li- 
rals  n-bich  were  held  in  adoration  of  the  emblematic 
Vnta/  or  ox  in  that  very  part  of  Arabia  ncar  Mount 
Sinai  where  this  evcnt  took  place.  It  is  mentioned 
too  as  a  curious  and  important  bi&,  that  the  ox  which 
W  icvered  in  Arabia  was  called  Adonai.  According- 
ly  Aaron  aanouncing  the  feaft  to  the  ox  or  golden  calf, 
f{!eaks  thus,  to-morro-w  it  ajeajl  to  /Idonai,  which  is  in 
sor  tianAation  rendered  to  iht  Lord.  In  th«  time  of 
Jcrobosm  ive  read  of  the  golden  calves  fet  up  as  obje^s 
«f  wordiip  at  Bctbel  and  Dan.  Nor  .was  the  reverence 
paid  to  ^e  ox  conSned  to  Scytlua,  to  £gypt,  aad  to 
Afia  j  it  exteflded  much  farther.  The  ancient  Cimbri, 
«s  the  Scy  thians  did,  carried  an  ox  of  bronze  before  them 
•n  all  thcir  expeditions.  Mr  Bromley  alfo  inf<:»-ms  us, 
tbat  as  great  refpe£l  was  paid  to  the  living  ox  among 
lltt  Greeks  as  was  offered  to  its  fymbol  among  othcr  na- 
tidas. 

The  emblem  of  the  ferpent,  continues  Mr  Bromtey, 
«as  marked  yet  more  decidedly  by  the  exprefs  direc- 
taon  of  the  Almighty.  That  animal  had  ever  been. 
coniidered  as  emblematic  of  the  fupreme  generating 
power  of  intelligent  life :  And.was  that  idea,  fay$  he, 
diicoiiraged,  fo  »r  as  it  went  to  be  a  lign  or  fymboI  of 
K&,  when  God  faid  to  Moies,  "  Make  thee  a  brazen 
iĕrpent,  and  fet  it  on  a  pole,  and  it  (hall  come  to  pafs 
that  every  one  who  is  bitten,  when  he  looketh  on  it, 
fli»ll  live."  In  Egypt  the  ferpent  furrounded  their  Ifis 
aad  Ofiris,  the  diadems  of  their  princes,  and  the  bon- 
«et!  of  their  priefts.  The  ferpent  made  a  diftinguifhed 
Sgure  in  Grccian  fculpture.  The  fable  of  Echidne, 
A«  mother  of  the  Scythians,  gave  her  Ggure  termina- 
ting  as  a  ferpent  lo  all  the  founders  of  ftates  in  Greece  ; 
froffl  lAich  their  earlieft  (culptors  reprcfented  in  that 
fcrm  the  Titan  princes,  Cecrops,  Draco,  and  even  Eric- 
dionias.  Befides  the  fpear  of  the  ^mage  of  Minerva, 
which  Phidias  made  for  the  citadel  of  Athens,  he  pla- 
ced  a  Csrpent,  which  was  fuppofed  to  guard  that  god- 
itk. 

The  ierpent  was  combined  with  many  other  figures. 
It  {Moetimes  was  coiled  round  an  egg  as  an  emblem  of 
iIk  cieation ;  Ibmetimes  round  a  trident,  to  Aiow  its 
piwcr  over  the  fee  ;  fometimeB  it  escircled  a  Hambeau, 
to  reprelĕnt  life  aAd  death. 

_  In  Egypt,  as  well  as  in  Scythia  and  India,  (he  di- 
"iBKy  was  Tepre&nted  on  the  leaves  of  the  tamara  or 
ktat.  Pan  was  wwAiipped  as  a  god  in  that  country, 
■  wellasoyer  theeaft.  Their  fphinses,  and  all  their 
Mrimed  (Sgarcs  of  ammal  creation,  took  their  origin 
iwn  the  moiher  of  the  Scythians,  who  brought  forth 
|n  o&pruig  that  was  half  a  woman  and  half  a  ferpent. 
I^  pyiaaiids  an4  obelilks  arofe  from  the  idea  of  flame ; 


the  Scythians,  and  which  even  the  induence  of  Zoroa- 
fter  and  the  Magi  could  not  remove. 

We  are  told  that  the  Bacchus  of  the  Greeks  is  de- 
rived  from  the  Brouma  of  the  Indians ;  that  both  are 
repreiented  as  feated  on  a  fwan  fwimming  over  the 
waves,  to  indicate  that  cach  was  the  god  of  humid  na- 
ture,  not  the  god  of  wine,  but  the  god  of  waters.  The 
mitre  of  Bacchus  was  Ihaped  like  half  an  egg  ;  an  em- 
blem  taken  from  this  circumdance,  that  at  the  creation 
the  egg  from  which  all  things  fprung  was  divided  iii  the 
middle.  Pan  alfo  was  revered  among  the  Scythians  ; 
and  from  that  people  were  derived  all  the  emblems  by 
which  the  Greeks  reprefented  this  divinity. 

It  would  be  tedious  to  follow  our  author  through  the 
whole  of  tliis  fubjed  ;  and  were  we  to  fubmit  to  the  la-  ' 
bour  of  coUecling  and  arranging  his  fcattered  malerials, 
we  Aiould  ftill  view  bis  fyftem  with  forae  degree  of  fuf- 
picion.  It  is  drawn,  as  he  informs  us,  from  the  work  of 
M.  D'AncarviUe,  intltled,  RechercJiei  fur  t^Origine, 
l''Efprit,  et  les  Progres,  des  Arts  de  la  Grece. 

To  form  conclt^ons  conceniing  the  origin  of  nations,  \\\  faiu)d«d. 
the  rife  and  progrefs  of  the  arts  and  fciences,  without 
the  aid  of  hiftoricaI  evidence,  by  analogies  which  are 
fometimes  accidental,  and  often  fancifttl,  is  a  mode  of 
reafoning  which  cannot  readily  be  admitted.  There 
may  indeed,  we  acknowledge,  be  refemblances  ih  the  re- 
Ugion,  language,  manner<:,  and  cuftom$,  of  different  na- 
tions,  fo  ftriking  and  fo  numerous,  that  to  doubt  of 
their  being  dcfcended  from  the  fame  ftock  would  favour 
of  (cepticiTm.  But  hiftorical  theories  muft  not  be  sdopt- 
ed  ra{hly.  We  muft  be  certain  tbat  the  evidence  is 
credible  and  fatisfaftory  before  we  proceed  to  deduce 
aoy  conclafions.  We  muft  firft  know  whether  the 
Scythian  hiftory  itfelf  be  authentic,  before  we  make 
any  comparifon  with  the  hiftory  of  olher  ^ations.  But 
what  is  called  the  Scythian  hiRory,  every  man  of  leam- 
ing  knows  to  be  a  coUedion  of  fables.  Herodotut  and 
Juftin  are  the.two  ancient  wjiters  from  whom  we  have 
the  fulleft  account  of  that  warlike  nation ;  but  theie  two 
hiftorians  contradicl  each  other,  and  both  write  what 
cannot  be  believed  of  the  fame  people  at  the  (ame  pe- 
riod  of  their  progrefs.  Juftin  tells  us,  that  there  was  a 
long  and  violent  conteft  between  the  Scythians  and  £- 
gyptians  about  the  antiquity  of  their  refpeftive  nitions ; 
and  after  ftating  the  aiguraents  on  each  lide  of  the  que- 
ftion,  which,  as  he  gives  them  •,  ?.re  nothing  to  ihe  pur-  «  l;i,.  ;;, 
pofe,  he  decides  in  favour  of  the  claim  of  the  Scy-cap.  1. 
thiana.  Herodotus  was  too  partial  to  the  Egyptians, 
not  to  give  them  the  palm  of  antiquity :  and  he  was 
probably  in  the  right ;  for  Juftin  deicribcs  his  moft  an- 
cient  of  nations,  even  in  tlie  time  of  Darius  Hyftafpes, 
as  ignorant  of  all  the  arts  of  civil  Iife.  "  They  occu- 
pied  their  land  in  cominon  (&ys  he),  and  cultivated 
none  of  it.  They  bad  no  houies  nor  fcttled  habitations, 
but  wandercd  with  their  cattle  from  defert  to  delert. 
In  tliefe  rambles  they  carried  their  wives  and  children 
in  tambrels  covered  with  the  (kins  of  beafts,  which  fer- 
ved  as  houfes  to  prote£t  them  from  the  ftorms  of  win- 
ter.  They  were  without  laws,  governed  by  the  diAates 
of  natural  equity.  They  coveted  not  gold  or  filver  like 
th«  reft  of  mankind,  and  lived  upon  milk  and  honey. 
Though  they  were  expofed  to  extreme  cold,  a.nd  had 
abundance  of  flacks,  they  knew  not  how  to  niake  gar< 
ments  of  wool,  but  clothed  themfelves  i%  the  (kins  of 
G  a  '  wild 
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t  Ub.  ii.     wJM  beaRsi  ^.^    ThM  m  the  nioft  iavoiirabIe  accourit 

'^Lib!  ■•    ^^^  *"y  ancient  miter  gives  of  the  Scyihians.     Bj 

i  Lib.  iv!'    Strabo  J  and  Hcrodotus  §   they  are  reprerented  as  ihe 

c»p.  6x.      n)oft  favage  of  mortals,  delighting  in  warand  blood(hed, 

cutting  the  throats  of  all  Arangen  who  came  among 

them,  «ating  their  fle(h,  and  making  cu^  aWd  p6ts^f 

thdr  fkiiBs.  '  Is  it  conceivable  that  Tach  iavagei  could 

be  fculpMh ;  or  thet,  eveu  {iippoling  their  manners  to 

bave  been  fuch  as  JuAin  reprelenls  them,  a  people  (o 

fimple  and  ignorant  could  have  impored  their  <taytho> 

logy  upon  tne  Chaldeans,  Phenicians,  and  Egyplians, 

whom  we  knwy  by  the  moft  incontrovertib!e  e^idence 

to  have   been  great  and  poliihed  nations  fo  early  as  in 

the  days  of  Abraham  ?  No  !  We  ccnild  as  fooi\  admit 

•  ether  novelttes  of  more  importance,  with  which  the 

Ftench  of  the  prefent  age  pretknd  to  enlighten  the 

world,  as  this  origin  adigiKd  by  Mr  Bromley  to  tbe  art 

of  fculptare,  unlers  (upported  by  better  audiotity  than 

that  of  D'Ancarville. 

The  inference  of  our  author  iirom  the  mme  of  the 
iacred  ox  in  Arabia,  and  from  the  dancing  and  gaiety 
vrhich  were  common  in  the  religious  feftivals  of  the 
Arabians,  appears  to  us  to  be  very  hadily  drawn.  At 
the  early  period  of  the  departure  of  the  Ifraelites  from 
f  gypt,  the  language  of  the  Hebrews,  Egyptians,  attd 
Arabians,  dilTered  not  more  from  each  other  than  do 
the  di£fi:rent  diale6h  of  the  Greek.  tongue  which  are 
fi)und  in  the  poems  of  Homer  (ree  Philology,  Se&. 
III.)  ;  and  it  is  certain,  that  fbr  many  years  after  the 
£irmation  of  the  golden-caIf,  the  Hebrews  were  flran- 

fers  to  every  Tpecies  of  idolatry  but  that  which  they 
ad  brought  with  them  iiom  their  houle  of  bondage. 
See  Remphan. 

Taking  for  granted,  therefore,  that  the  Scythians  did 
not  impofe  tbeir  mythology  on  the  eadem  nations,  and 
that  the  art  of  ieulpture,  as  well  as  hieroglyphic  writing 
and  idolatrous  woHhip,  prevailed  firft  among  the  Chal- 
deans,  we  (hall  endeavour  to  trace  thc  progrefs  of  this 
art  through  fome  other  nadons  of  antiqaity,  till  we  bring 
it  to  Greece,  where  tt  was  carried  to  the  htgheft  per- 
fedion  to  which  it  has  yet  attained. 

The  firft  intimation  that  we  have  of  the  art  of'fculp- 
ture  is  in  the  book  of  Genefis,  where  we  are  infbrmed, 
that  when  Jacob,  by  the  divine  command,  was  retura- 
ing  to  Canaan,  his  wifi:  Rachel  carried  along  with  her 
the  teraphim  or  idols  of  her  father.  Thefe  we  are  at 
fured  were  fmall,  fince  Rachel  found  it  ib  eafy  to  Cdn- 
ceal  them  irom  her  &ther,  notwithilanding  his  anxious 
fearch.  We  are  ignorant,  however,  how  there  images 
were  made,  or  of  what  materials  they  were  compoied. 
Thc  firft  perfon  mentioned  as  an  artift  of  eminence  is 
Besaleel,  vrho  formed  the  ch^bims  which  covered  the 
f        mercy-feat  ' 

Xgrpt>*n        The  Egyptians  airo  cultivated  the  art  of  f(ittlptuie  ; 

ftul;tiue.  tjut  there  were  two  circumAances  which  obAnided  its 
progrer$,  i.'  The  perrona  6t  the  Egyptians  were  not 
fK>ffefleU  of  the  graces  of  form,  of  elegance,  or  of  fym- 
metry ',  and  6f  con(eqiftnce  they  had  no  perfe£t  Aanderd 
tb  model  their  tafte.  They  rerembled  the  Chinere  in 
tibe  «yft  et  ihiAie  hct,  m  thar  great  bellies,  and  in  the 
ehiiU^  rotoiiding  of  their  cootoiurs.  2.  They  wer«  re- 
J)rained  {>y  thdr  laws  to  the  principtes  and  pra£Iices  of 
their  anceHors,  arrd  were  not  permitted  to  introduce  any 
jimoYations.  Their  Aatues  wtt  always  fonned  in%he 
JlklW^ailiitMisuwrtUt^tliLC^^^BU.hiuiging^perpendicttli^- 
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ly  dowi^^t  fides.  Wbat  jicde&imtmtt  they  capitbk 
of  who  knew  no  other  attilude  tban  tbat  of  chairmen  ? 
So  faf  wcre  they  iiom  attempting  any  impro^einants, 
that  inp  the  time  of  Adrian^^c  art  contimied  in  the 
&niie  rude  ftate  as  at  firft ',  and  when  their  (lavi(h  adu- 
lation  for  that  emperor  induccd  them  to  place  the  fla- 
tue  of  '1li!i  i«v«(irite  Antinous  among  the  obje^b  of 
th«r  worihip',  the  fame  inanimate  ftim)e(s  in  the  atti- 
ludi'  of  the  body  and  po(ition  of  the  arms  was  ob(ĕrvcd. 
We  believe  it  will  fcarcely  be  neceSary  to  in^otm  our 
r*eaders  that  the  Egyptian  ftatue  juil  now  mentioned  is 
ver7  di&iErent  £rom  the  celebrated  ftatue  of  Antinous, 
of  which  fo  many  moulds  have  tieen  taken  that  imita- 
tions  of  it  are  now  to  be  met  with  «Imott  in  erery  cabi- 
net  in  Enrope. 

NothwithAanding  the  attachment  of  the  Egyptians  to 
ancient  uiages,  Winkelman  thinks  he  has  di(coveied  two 
different  ftytes  of  fculplure  wliich  prevailed  at  different 
periods.  The  firft .  of  the(e  ends  with  the  conqtieft  of 
Egypt  by  Cambyfe$.  The  (econd  begins  at  tbat  time, 
and  extends  beyond  the  reign  of  AIexander  the  Great.  » 
In  ihe  firft  ftyle,  the  lines  which  fonn  the  contour  areI1tft]t;fct 
firaight  and  proje£ting  a  little  ;  the  pofition  is  ftiff  and 
unnatural :  In  Htting  figures  the  )egs  are  parallel,  the 
feet  fqueezed  together,  and  the  ams  fixed  to  the  fides  ^ 
btit  iti  the  figures  of  women  the  left  arm  is  foIded  aen>& 
the  breaft  ',  the  bones  and  mufcles  are  faintly  difcerntble  ; 
Hie  eyes  are  flat  and  looking  obliquely,  and  the  eyebraws 
funk — ^featttres  which  deftroy  entirely  the  beauty  of  the 
head'j  the  cheek-bones  are  high,  the  chin  finall  and 
piked  ;  the  ears  are  generally  placcd  higher  than  in  na- 
ture,  and  the  feet  are  too  large  and  Aatt  In  (hort,  if 
we  are  to  look  for  any  model  in  ihe  Aatties  of  £gypt,  ^ 
it  !s  not  for  the  model  of  beauty  but  of  deformity.  The 
Aatues  of  men  are  naked,  only  they  have  a  (hort  apron,. 
and  a  few  folds  of  drapery  furroondlng  their  VTaift : 
The  veftments  of  women  are  only  diftingui(hable  by  the 
border,  which  riles  »  little  above  the  furface  of  the 
ftatue.  In  this  age  it  is  evident  the  Egyptians  knew 
little  of  drapery.  g  . 

Of  the  fecond  ftyle  of  (culptiu«  pradiced  among  ihe  Secoai 
Egyptiansj  'y^nkelman  thinks  he  has  fotmd  fpeciinens  ttyle. 
in  the  two  figures  of  bafaltes  in  the  Capitol,  and  in  an- 
other  figure  at  \^lla  Albani,  the  head  of  which  has 
been  renewed.  The  firft  two  of  there,  he  remarks,  bear 
vifiblc  traces  of  the  ibrmer  flyle,  which  appear  efpecial- 
ly  in  the  Ibnn  of  the  mouth  and  (hortnefs  of  the  chin. 
The  hands  poffers  mote  elegance ;  and  the  feet  are 
placed  at  a  greater  diftance  from  each  other,  than  wa» 
cuAomary  in  more  ancient  times.  In  the  firft  and  third 
figttres  the  arms  hang  down  cIofe  to  the  fides.  In  the 
fecond  they  hang  more  frcely.  Winkelman  fufped)i 
that  thefe  three  (ntues  haTc  been  made  after  the  con^ 
queft  of  Egypt  by  the  Grecks.  They  are  clothed  with 
a  tiinic,  a  robe,  and  a  mantle.  The  tunic,  wbich  is- 
puckercd  into  many  folds,  delcends  Iram  the  neck  to 
the  ground.  The  robe  in  the  firft  and  third  ftattte» 
feems  clo(e  to  the  body,  and  is  only  perceptible  by 
fome  little  foIds.  It  is  tied  under  tlie  breaA,  and  cover« 
ed  by  the  mantle,  the  two  buttons  of  which  aie  placed 
under  the  epaulet. 

The  Antitrons  of  the  Cipitol  i&  compe&d  af  twok 

pieces,  whidhl  are  j<nned  'oniitr  Ae  baundies.    But  as 

all  the  Egyptian  Aatues  which  now  remain  have  beeik 

■kewo  <nii%f  «n«.  block,  we  wdA  beikw  thst  Diodoru^ 

ia. 
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4m  in  thorf).pro<)ttAi9iM  of  Etmria  wkitb  ijKm  ^tmid' 
ed  tous..  Their  &yW  was  indeed  harih  aBdov<rchar« 
g^d  }  a  fault  4tiro  coiomitted  bj  A^hael  Ange^  the  ca>' 
lcbf|ated  paintei  of  modern  Etnuia  j  iot  it^^.i^  to  be 
rufpofed  that  a  iiet^le,  af  fuch  r))de  manneisias  the  £• 
trurians  cou)4  com>)lU8^ate  to  their  worlu  that  vivid- 
nej«  andjpeauty  whjs)).tlie  elegfince  of  Grecian  manneis 
inrpired.  O^  the  ather  hj^,  tbcre  are  many  of  the 
Tulcan  Agtues  which  bei^  fo  clofe  a  refemblnice  to 
thofe  af  Greece,  that  antiqusirians  have  tliought  it  pro- 
bable  that  they  were  conveyed  irom  that  country,  or 
Magna  Graecia,  into  Etruria,  about  the  time  of  tbe  Ro- 
man  conqucft,  whcn  Italy  was  adoraed  with  thc  fpoik 
of  Greece.  i, 

Among  the  monuments  of  Etrurian  art  two  di&rentflift  ttj^ 
Ayles  have  been  obferved.  In  the  iirtl  the  lines  are 
(Iraight,  the  attitude  (UAT,  and  no  idea  of  beauty  ap- 
pears  in  tbe  formatian  c»f  the  head.  Tbe  contour  is 
not  well  rounded,  and  the  f}gure  is  too  Hender.  The 
head  is  oval,  tbc  chin  piked,  the  eyes  flat,  and  looking 
a{quint.  ■  r 

Theie  are  the  defeds  of  an  art  in  a  Aate  of  infancy, 
which  an  accomplithed  malier  could  never  faU  into,  and 
are  equaUy  confpicuous  in  Gothic  Aatues  as  in  the  pro' 
duAions  of  the  ancient  nattves  of  Florence.  They  n^ 
(emble  the  llyle  of  the  Egyptians  fo  much,  that  one  i« 
almpd  induced  to  &ppofe  that  there  had  once  been  « 
commuiucation  between  the&  two  nations ;  but  others 
think  that  thu  fiyle  was  intioduced  by  Dedalus.  t^. 

Winkelman  (uppoies  that  the  fecond  epoch  of  thisSecoodl 
art  commenced  in  Etruria,  about  the  time  at  which  it'^''" 
had  reached  its  grealed  perfe&ion  in  Greece,  in  the 
age  of  Phidias  ;  but  this  conje£hire  is  not  fupported  by 
any  proofs.    To  d|eferib9  the  fecond  ttylc  of  lculpture 
among  the  Etrurians,  is  almoA  the  feme  as  to  delcribe 
the  Ayle  of  Michael  Angelo  and  his  numerous  imita- 
tors.     The  joints  are  ilrongly  marked,  the  mufcles 
raifed,  the  bones  difiingui(hable ;  but  the  whole  mien 
harih.     In  deiigning  the  bone  of  tbe  leg,  and  the  fepa- 
ration  of  this  muTcws  of  the  calf,  there  is  an  elevation . 
and  ilrength  above  life.    The  Aatues  of  the  gods  are  de- 
iigaed  with  more  delicacy.     In  fonning  them,  the  ar« 
tills  were  anxious  to  ihow  tlj^t  they  could  exercife  their 
power  without  that  vioIent  difieniion  of  the  muicle» 
which  is  nece&ry  in  the  esertions  of  beings  meieljr 
human ;  but  in  general  thdr  attitudes  are  unnatural,  and  ■ 
the  a£tions  Arained.     If  a  ilatue,  for  inilance,  hold  any 
thing  with  its  fore  fingeis,  the  reft  are  Aretchcd  out  in  a* 
fljff  poiltion. 

According  to  ancient  hifiory,  tbe  Greeks  did  not 

cmergc^  £rom  the  favage  ftate  tUl  a  long  Ume  after  .the 

Egyptians,  Chaldeans,  and  Indians,  m4  arriyed  at  a 

conCderable  degrce  of  civilization.     The  original  rade 

inhabitanis  of  Greece  were  civUized  by.  colonies  'which 

arrtved   among  them,  at  different  times,  from  £gypt>.      ..  ^i 

and  Phenicia.     Thefe  biought  along  witk  theia  thej^' 

ligion,  the  letters,  and  the  arts  of  their  parent  ,coun' 

tiocs*:  .and  if  fculpture  had  ii»  erig^  l^om  the  woriiup 

of  idois,  t^cre  is  rearon^  to  believe  tha^  it  was.  ei^  ot 

the  arts  which  wcre  thus  imported  -,  fbr  tkatf,the  gods 

Tof  Greece  were  of  E^ptian  ffd  P^enif^  e;|tra<tjon 

wiBte,  and  that  thcfc  poSeSed  that  oltitn^  of  majef-}o  >*  >  ^^  imyntnnr^tible }  (fce  J^YST^i^r  My^o^ 

*f  *l>ich  aftenfMdt  diJMigwiihed  \he  hbotus  of  Etru-     logt,  Philou>py,  HcSt.  VIL  P^iiuMi^irui,  ^j^y^ 

**■  »1  andTiTAM).     The.oiieinal  fiatues  c|f  the  .gody,^  Jll^. 

4sb3na«rib0ngl]nnuk«dfi>niv  tbe  c)M«f.-i4iAiba>     ever,  were  very  rui^.  t^hc,pg]i^^i:i^i^i^j/^oiMpm 


in  ^r>i%  tlK  AosK  «u  divided,  and  eaeh  b«If  <finiihad 
bf  a  fep«r«te  artiz«n,  fpoke  only  vS  a  coloirus.  Toe 
Cinae  «nthor  informsi^  that  the  Egyptians  divided  tbe 
baman  body  into  34^  parts }  but  it  is.  to  be  regretted 
that  he  bas  not  given  a  more  miaate  detsil  of  that  d>- 
TiBoD. 

Tbe  Egyptian  Satues  were  not  onfy'£ormed  by  4he 
chifel,  they  were  aUb  poliihed  with  great  care. '  £ven 
tkofe  on  the  fummit  of  an  obeliik,  which  could  only  be 
viewed  at  a  difiance,  were  finiihed  with  as  miich  labour 
and  care  as  if  they  had  admitted  a  clofe  infpe£tion.  As 
i!bKf  aie  generaUy  executed  in  {;ranite  or  balaltes^  Aones 
i^a  vciy  hard  texturc,  it  is  impoiGble  not  to  admire  the 
kdeiat^able  patience  of  the  aitifis. 

The  eye  was  often  of  diffeient  materials  {lom  the  reft 
«f  the  ibltae  ;  iinnetimes  it  was  compofed  of  a  precious 
ilaiie  er  metid.  We  aie  affured  that  the  valuable  dia- 
laaad  of  the  emprefe  of  Ruffia,  the  laieeA  and  moft 
beautiiiil  hitherto  known,  fiarmed  one  of  tne  eyes  of  the 
imum  ilatue  of  Scheringham  in  the  temple  of  Bra- 
aa. 

Tliafe  Egyptian  llatues  which  fiill  remain  are  com- 
fafed  of  wMd  or  baked  earth :  and  the  fiatues  of  earth 
tie  covered  with  green  enamel. 

The  Phenidans  poffe|red  both  a  charader  and  fitua- 

tian  kigUy  £avoarabIe  to  the  culdvation  of  Aatuaiy. 

Thejr  had  beaatiful  models  in  their  own  pcrJTons,  and 

dieir  indufirioiis  charader  qualified  tbem  to  attain  per- 

&dioD  in  every  art  for  which  they  had  a  tafie.    Their 

Stuadan  raiied  a  fpirit  of  commerce,  and  comroerce  in- 

doctd  them  to  cultivate  the  «its.     Their  temples  (hone 

«itkiiatues  and  columns  of  gold,  and  a  pioiiiiion  of 

cnenUt  was  everywhere  fcatteied.  All  the  great  works 

'  ti  the  n>eracians  have  been  unibrtunately  defiroyed  ; 

bot  inany  of  the  Carthaginian  medals  are  iUU  preferved, 

laofwhich  aie  depofited  in  the  calnnet  of  the  gr«nd 

dokeo^  Plorence.     But  though  the  Carthaginians  were 

s  colony  of  Phenicians,  we  cannot  fi;oQ  their  works 

(g     jod^e  a{  the  merit  of  tbeir  anccRois. 

WiinM    The  Perfians  made  no  diftinguiihed  Sgure  in  tbe  arts 

«*"«*i  of  defign.     They  were  indeed  feniible  to  the  charms  of 

JJ2|^  '**"'Ji  ^  *^*7  ^^  "o^  '^"'^y  *o  imitate  them,  Their 
dtefi,  which  confified  of  long  ilowing  robes  concealing 
the  whole  peribn,  prevented  tbem  from  attending  to  the 
heaoiies  of  fbrm.  Their  religion,  too,  which  taught 
thsm  ta  worihip  thc  divinity  in  the  emblem  of  fire,  and 
that  it  was  im]Hons  to  reprefent  bim  under  a  human 
fcna,  feemed  almoft  to  piohilMt  the  exercife  of  this  art, 
h;  tiking  a^vay  thofe  motiTCS  wluch  alone  could  give  it 
dignity  and  value ;  and  as  it  was  not  cuAomaiy  among 
'^^  to  iaife  itatues  to  gieat  men,  it  was  impolSble.that 
btuaiy  could  Aouriih  in  Periia. 

The  Etrutsans  or  andent  Tdcans,  in  the  opinion  of 
^ndielaan,  canied  tbis  art  to  fome  degree  of  peiiec- 
lion  at  an  earlier  period  than  the  Greeks.  It  is  ^aid  to 
^  becn  intiodttced  beEore  the  &ege  o£  Troy  by  De- 
^^^  itho,  in  order  to  efcape  the  leicntment  of  Minos 
'''"1;  af  Ciete,  took  reiiige  in  SicUy,  irom  whence  he. 
pa&d  into  Italy,  whcre  he  Ieft  many  monuments  of  his  r 
f^  PaBfeiiia»ai>d  Biodorus  Sculus  inferms  us,  that 
"■■X  norks  aicribed  to  bim  were  to  bfi,.^en  whoh  they 
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SCULPTURE. 


WorAtip  have  eveiywhm  been  the  heareoly  bodies ;  and 
the  rymbols  confecrated  to  them  were  generally  pillart 
0^41  conical  or  pyramidal  iigure,  It  was  not  till  hero- 
worihip  was  engraTted  on  tbe  planetary,  tbat  the  fculp- 
tor  thought  of.giviag  to  the  Tacred  ilatue  any  part  of  the 
human  form  (Tee  P()tYTH(:iSM,  N°  19,  23.) ;  and  it 
appears  to  haye  been  about  the  era  of  their  revolution 
in  idolatry  that  the  art  of  (culpture  was  introduced 
among  the  Greeks.  The  firfi  reprefentattons  of  their 
gods  were  round  Aones  placed  upon  cubes  or  pillars } 
And  thefe  (iones  they  aftetwards  formed  loughly,  fo  as 
to  give  them  Ibmething  of  the  appearance  of  a  head. 
Agreeable  to  tbis  defcription  was  a  Jupiter,  which  Pau- 
fanias  faw  in  Tegeura,  in  Arcadia.  Thefe  reprefenta> 
tions  were  called  Hermes ;  not  that  they  repreleoted 
Mercury,  but  from  the  word  Herma,  which  fignified  ar 
lough  flone.  It  is  the  name  which  Homer  gives  to 
the  iiones  which  were  uied  to  fix  veircls  to  the  (hore. 
Paufanias  faw  at  Pheres  30  deities  made  of  unformed 
blocks  or  cubical  Aones.  The  Lacedemonians  repre- 
Tented  CaAor  and  Pollux  by  two  parallel  poits ;  and  a 
tr8nfverfe  beam  was  added,  to  exprefs  their  mutual  af- 
&Sion. 

If  the  Greeks  derived  from  foreign  nattons  the  rudi- 
ments  of  the  arls,  it  muil  redound  rouch  to  their  ho- 
nour,  that  in  a  few  centuries  they  carried  them  to  fuch 
wonderiiil  perfedion  as  entirely  t«  eclipfe  the  fame  of 
their  mailers.  It  is  by  tracing  the  progrefs  of  fculpture 
-«mong  them  that  we  are  to  Rudy  ihe  hiAory  of  this  art } 
and  we  ihall  fee  its  origin  and  uicceiliye  improvements 
correfpond  with  nature,  which  always  operates  Oowly 
Md  gradually.' 

ViEW  or  Grecian  Sculptore. 

14 

-Caures  Tni:  great  fuperiority  of  the  Greeks  in  the  art  of 

■whirb  pro-  fculpture  may  be  afcribed  to  a  variety  of  caufes.     Thc 

"J"' j  *''*  inSuence  of  climate  over  the  human  body  is  fo  ilriking, 

ture  in  "     '•^^  *^  ^^  hwt  fixcd  the  attention  of  every  thinking 

-Greece.       nian  who  has  refle£ted  on  the  fubje£l.     The  violent 

heats  of  the  torrid  zooe,  and  the  exce(nve  cold  of  the 

polar  regions,  are  unfavourable  to  beauty.     It  is  only 

in  the  mild  climates  of  the  temperate  legions  tbat  it 

appears  in  its  moil  attra£Uve  charms.    Perhaps  no  coun- 

iry  in  the  world  enjoys  a  more  ierene  air,  Iefs  tainted  with 

miils  and  vapours,  or  poAeiTes  in  a  higher  degree  that 

mild  and  genial  warmth  which  can  unrald  and  expand 

the  human  body  into  all  the  fymmetry  of  murcular 

'    flrength,  and  all  the  delicacies  of  female  beauty  in  great- 

cr  perfeflicn,  than  the  happy  climate  of  Greece ;  and 

never  was  therc  any  people  that  had  a  greater  talle  for 

beauty,  or  were  more  anxious  to  improve  it.     Of  the 

four  wiihes  of  Simonides,  the  fecond  was  to  have  a  hand- 

fome  figure.     The  love  of  beauty  was  (b  great  amohg 

the   Lacedemonian   women,   that   they   kept  in    their 

•chambers  the  ilatues  of  Nereus,  of  NarciiTus,  of  Hya- 

cinthus,  and  of  Cailor  and  Pollux  ;   hoping  thal  by 

often  contemplating  them  they  might~have  beautiful 

children. 

l^here  was  a  variety  of  circumi^ances  in  the  «oble  and 
yirtuous  freedom  of  the  Grecian  manners  that  rendered 
thefe  models  of  beauly  peculiarly  iubfervient  to  the 
cultivation  of  the  fine  arts.  There  were  no  tyrannical 
laws,  3S  among  the  EgypUans,  to  check  their  progrefs. 
■  Thcyhad  the  beil  opportunities  to  Hudy  llicm  in  the 
2 


public  placts,wherc  the  youth,  who  needed  no  other  veU 
than  chaftit,y  and  purity  of  manners,  performed  their 
various  exercifes  quite  naked.  Thcy  had  the  (Irongeil 
motives  to  culiivate  fculpture,  for  a  ilatue  was  the  high- 
eil  honour  which  public  merit  could  attain.  It  was  an 
honour  ambitiouAy  fought,  and  granted  only  to  tho(e 
who  had  dilUnguiihed  themielves  in  the  eyes  of  theic 
fellovv  citizens.  As  the  Greeks  prefetred  natural  qjia- 
lities  to  acquired  accompUlhments,  they  decreed  the 
firil  rewards  to  thofe  who  excelled  in  agility  and  ilrenglh 
of  body.  Statues  were  often  raifed  to  wreillers,  Even 
the  moil  erainent  men  of  Greece,  in  their  youth,  fought 
renown  in  gymnaiiic  exerciles.  ChryGppus  and  Cle- 
anthes  dillinguilhed  themfelve$  in  the  public  games  be- 
fere  they  wcre  known  as  philofophers.  Plato  appeared 
as  a  wreiUer  both  at  the  lAhmian  and  Pythian  games  j 
and  Pythagoras  carried  oS  the  prize  at  £lis,  (lee  Pr- 
THAGORAS).  The  painon  by  which  ihey  were  iniJMred 
was  the  ambition  of  having  their  (latues  treded  in  ihe 
moil  facred  place  of  Greece,  to  be  feen  aud  admired  by 
the  whole  people.  The  number  of  (tatues  ercAed  on 
diSerent  occafions  was  imaienfe  ;  of  coutfe  the  numiber 
of  artiAs  muft  have  been  great,  tlieii  eraulation  aident, 
and  their  progrefs  rapid. . 

As  moft  of  their  (latues  were  decreed  for  thofe  who 
Tanqui(hed  inthe  public  games,  th«  arti(ls  had  the  op- 
portunity  of  feeing  escellent  roadels ;  for  th«fe  wbo 
furpaired  in  running,  boxing,  and  wre(Uing,  mi)(l  in  ge- 
neral  have  been  well  fonned,  yet  would  exhibit  di(ferent 
kinds  of  beauty. 

The  high  elUmaUon  in  which  fculplors  were  licld 
was  very  mourable  to  their  art.  Soctates  declared  ihe 
artiHs  the  only  wife  men.  An  arti(l  could  be  a  Ii^ida- 
tor,  a  commander  of  armies,  and  might  hope  to  haviB 
his  (latue  placed  befide  thofe  of  MilUades  and  Themi(^ 
tocles,  or  thofe  of  the  gods  them(elves.  £c(ides,  the 
honour  and  fuccefs  of  an  arUil  did  not  depend  on  the 
caprice  of  pride  or  of  ignorance.  The  produ£lfons  of 
art  were  edimated  and  rewarded  by  the  greateA  fages  in 
the  general  aiTembly  of  Greece,  and  the  (culptor  who 
had  executed  his  work  with  ability  and  ta(te  was  confi- 
dent  of  obtaining  immortality. 

It  was  ihe  opinion  of  'Winkelman,  that  liberty  was 
highly  favourable  to  tliis  art ;  but,  though  liberty  is  ab- 
(blutely  neceiTary  to  the  advancement  01  fcience,  it  may 
be  doabted  whether  the  fine  arts  owc  their  improvement 
to  it.  Sculpture  AouriAted  moll  in  Greece,  when  Pe- 
ricles  exercifed  the  power  of  a  king ;  and  in  the  reign 
of  AIexander,  when  Greecc  was  conquered.  It  attain- 
ed  no  perfe£Uon  in  Roroe  till  AuguAus  had  eii(laved  tbe 
Romans.  It  revtved  in  Italy  under  the  patronage  of  the 
fam'.ly  of  Medici,  and  in  Francc  under  the  defpotic  rule 
of  Louis  XIV.  It  is  the  love  of  beauty,  luxury,  wealth, 
or  the  patronage  of  a  powerhil  indlTidual,  that  promotes 
the  progrefs  of  this  art.  i  j 

It  wiU  now  be  proper  to  give  a  parUcular  account  of  p^eri»» 
the  ideas  which  the  Greeks  entertained  conceming  the  j^*"'  "^ 
Aandard  of  bcauty  in  the  dilTerent  parU  of  the  human  '*"''^" 
body.     And  wiih  refpea  to  the  head,  thc  profile  which        «^ 
they  chiedy  admired  is  peculiar  to  digniSed  beauly.     It        P'^'' 
confi(ls  in  a  line  almoA  (Iraight,  or  maiked  by  fiich 
(light  and  gentle  iniledions  as  are  fcarcely  diiUnguiiha- 
ble  from  a  Araight  line.     In  the  figures  of  women  and 
young  perfons,  the  forehcad  and  nofe  form  a  line  ap- 
pioacbing  to  a  pcipendicuJaT. 

Ancicnt 
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7  Ancient  writc^s,  as  well  as  artils,  alTure  us  that  the 
JJj'**"  Gteeks  reckoned  a  fmall  forehead  a  mark  of  beauty, 
tnd  a  high  forehead  a  deformity.  From  the  fame  idea, 
ihe  CircaHians  wore  their  hair  hanging  down  over  their 
(jreheads  alnoA  to  tbeir  eyebrows,  To  give  an  eval 
fenn  to  the  countenance,  it  is  neceATary  ihat  the  hair 
dwuld  cover  Oie  forehead,  and  thus  make  a  curre  about 
the  temples  ;  otherwife  the  face,  which  terminates  in  an 
•nl  fenn  in  the  inffrtor  part,  will  be  angular  in  the 
higher  part,  and  the  proportion  will  be  deRroyed.  '  This 
nunding  of  the  foreheid  may  be  feen  in  all  handfome 
perb»,  in  all  the  heads  of  ideal  beauty  in  ancient  fta- 
tnei,  and  efpecially  in  thofe  of  youth.  It  has  been 
omtooked,  howeyer,  by  modein  Aatuaries.  Bernini, 
wh«  modelied  a  iiatue  of  Louis  XIV.  in  his  youlh,  tum- 
,1  td  bick  the  bair  from  the  forehead. 
tkcjti.  Il  u  generally  agrecd  that  large  eye>  are  beautiful } 
i»t  their  IJze  is  of  krs  importance  in  lculpture  than  their 
fenD,  and  the  manner  in  which  they  are  enchafed.  In 
ideal  beauty,  the  eyes  are  always  funk  dceper  than  they 
are  in  nature,  and  confequently  the  eyebrows  have  a 
giealer  projedion.  But  in  large  Aatues,  placed  at  a 
etrtain  £ftance,  the  eyts,  which  are  of  the  fame  colour 
irith  the  reft  of  the  head,  would  havc  litt^e  tKeA  if  they 
were  not  fank.  By  deepening  the  cavity  of  the  eyc, 
Ae  itatoary  increafes  the  light  and  Hiade,  and  thus  gives 
the  head  more  life  and  eipKilion.  The  faitke  pra£lice 
B  orcd  in  linan  ftatues.  The  eye  is  a  chara£teriftic 
icature  in  the  heads  of  the  dififerent  deities.  In  the 
ilaliici  of  Apollo,  Jupiter,  and  Juno,  the  eye  is  large  and 
Mgiid.  In  thofe  of  Pallas  they  are  airo  lar^e ;  but  bj 
Wering  the  eyelids,  the  ^irgin  ?ir  and  eKprelTion  of  mo- 
d((ly  are  delicately  marked.  Venus  has  iinall  eyts,  and 
tke  lowr  eyelid  being  raifed  a  little,  gives  them  a  lan' 
guifl)ing  loiok  and  encha\uing  fweetnefs.  It  is  only 
Mceffaty  to  fee  th<  Venu5  de  Medicis  to  be  convinced 
tbt  large  eyes  are  not  eirential  to  beauty,  efpecially  if 
we  compare  lier  fraall  ey«  wlth  lhofe  which  referable 
Ihem  Jti  nature.  The  beauty  of  the  eyebrows  confifts 
«1  the  finene&  of  the  hair,  and  in  the  iharpneC»  of  the 
fcohe  which  eovers  them  $  and  madcrs  df  the  art  coh- 
Sdeted  the  joinit»g  of  the  eyebrows  as  a  deformity, 
theogh  it  is  foAetimes  to  be  met  with  in  tmcient  ftti- 

I)       tMI. 

Tnmi,  The  bwuty  of  tb<  moatb  i»  peculiarly  neci^ary  ta 
«onttitule  a  fin«  SwSe.  The  lowcr  lip  ffluft  be  Mlet 
thsti  the  uppcr,  in  ordet  t6  give  it)  «legant  roortding 
»1  ihe  chia.  The  t*th  feldo«i  appear,  e^cept  in  laugh- 
">{[  faiyrs.  In  hunian  fi^re»  the  lips  are  geheraHy  clofe, 
«nd  a  Kttlc  dpened  in  tbt  Sgati»  df  the  gads,  The  lips 
rf  V«ins  are  half  oprti. 

Iri  figares  of  ideal  heauty,  the  Gteeisn  afti(fs  never 
internjpted  the  rounding  of  the  chin  by  iiitroduting  a 
dimple  •  for  tbis  they  tonfidcr«(f  rttit  a$  a  mark  of  beau- 
ty,  and  only  to  be  adraitted  to  diftin^uith  iridividuals< 
The  dimple  iildeed  appears  tn  forae  ariiient  ^atue^S,  but 
miiquaries  rufpea  it  to  bc  the  wdrk  6f  a  Aodem  h«nd. 
«j»  Wperted  a]fo,  that  ihe  dtnlple  ♦jhieh  is  foilietiffies 
"^  on  the  cHeekS  of  ancierit  Aatues  H  a  niodeni  inno- 

_Wo  p«tf  of  the  head  was  executed  by  the  ancients 
"tn  more  care  than  the  ears,  though  little  attention  has 
!'•*''  Riwn  to  them  by  modem  artifh.  Tliis  charafter 
"  «•  d«cifive,  that  if  we  obferve  in  any  ftatue  thal  the 
<>"  ae  not  bigbly  fimfli«cl,  but  only  roughly  aateiked, 


nce 
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we  may  conclude  with  certMnty  that  we  arie  exaraining 
a  niodem  prodadion.  The  ancients  were  very  attentive 
to  copy  the  precife  form  of  the  ear  in  taking  likeneAei. 
Thus,  wbere  we  meet  witb  a  head  the  ears  of  whicb 
have '  8  very  large  Interior  opening,  we  know  it  to  be 
the  head  of  Marcus  Aurelius,  ,, 

Thj:  manner  in  w}iich  the  ancient  flrtifts  fonned  thc  Tbe  hair. 
hair  alfo  enables  us  to  diAinguiih  iheir  works  from 
thofe  of  tbe  moderns.  On  bard  and  coarfe  ftones  the 
bair  was  Ihort,  and  appeared  as  if  it  bad  been  combcd 
with  a  wide  comb  ;  for  that  kind  of  flone  vras  difficult 
to  work,  and  cculd  not  witbout  iiamenle  l«ix>ur  bc 
formed  into  curled  and  tleWiiig  h&ir.  But  the  figures 
executed  in  marble  in  the  nH>ft  flouri(hing  period  ot  the 
art  have  the  hair  carled  and  Aawing  )  at  leall  where  th^ 
head  was  not  in(end^d  to  be  an  exa&  relĕmblance,  fbr 
then  the  artift  confoiRi<d  to  hts  model.  In  the  heads  of 
women,  the  hair  was  thrown  back,  and  tted  behind  in  A 
Waving  maimei',  leaving  cohfiderable  intervals }  whieh 
gives  the  ameil&le  VRriety  of  light  and  thade^  and  prOr 
duces  the  eneds  of  the  claro-obicuro.  The  bair  of  th« 
Amazons  is  dirpofed  in  this  manner.  ApoUo  and  Bac* 
chus  have  their  hair  falling  down  their  (houlders  }  and 
young  peHbiK,  till  tbey  trrrived  at  mttnhood,  wore  tHeir 
hair  long.  The  colour  of  the  htdr  whicb  was  reckon- 
ed  moft  beantiful,  was  fair ;  and  thi^  they  gave  without 
diftin£)ion  to  the  moft  beftutiful  of  their  gods,  A;iolla 
and  Bacchus,  and  likewilc  to  thetr  moA  ,rUuftriotts  hc' 
roes. 

Although  the  rav4ges  of  time  bave  pr*fcrved  but  ^^  hmds. 
few  of  the  hands  or  feet  of  ancient  AatOes,  it  is  evident 
from  wbat  remains  bow  «nxious  the  Grecian  artifti 
were  to  gtve  every  perfe£Uon  to  the(e  parts.  The 
hands  of  young  perfons  werĕ  moderately  plump,  wilh 
little  cavities  or  dimplcs  at  the  joints  of  the  Sngers^ 
The  iingers  tapered  vety  gently  brom  the  root  to  the 
point,  Kke  well-proportioned  columns,  and  the  joints 
were  Icarcely  perceplible.  The  terminating  joint  was 
not  bent,  as  it  commonly  appears  in  roodetn  Aatues.  ' 

In  fhe  figures  of  young  men  the  joints  of  the  kneeTheleg» 
are  faintly  roarked.  The  knee  unitcs  the  leg  to  theandiieet. 
thigh  without  making  any  remarkable  projejtions  or 
ca^ties.  The  moft  bcautiful  legs  and  beft-turned  knees, 
according  to  Winkelnuan,  are  preferved  in  the  Apolla 
SauroAhoncs,  hn  the  Villa  Borghefe  ;  in  the  ApoUo 
which  has  a  fwan  at  its  feet ;  and  in  the  Bacchus  of  Vil- 
la  Medicis.  The  fame  able  cotinoiAeur  remarks,  it  is 
ra(re  to  meet  with  beautiful  knees  in  young  perfons,  ot 
in  tht  degant  reprefentations  of  ait.  As  the  ancients 
did  not  cover  the  feet  as  we'do,  they  g5Vc  to  them  th« 
maii  beaatitnl  turning,  and  ftudied  the  forra  of  thenr 
Wlth  the  moft  fcrupulous  attentioh.  ,  - 

The  brearts  of  men  were  krge  and  elevated.     TheThe  bt«aft 
breaft$  of  wotnen  did  not  poATi^li  much  amplitude.     The  »■«'  '«""'■ 
figufes  of  the  deitics  have  always  ihe  brealts  of  a  virgin,^'.°'  * 
the  beanty  of  which  the  aiicients  made  to  confift  in  a 
centle  elevation.     Soansious  wiire  the  wom'en   to  re- 
fetnble  this  rtamdard,  tbat  they  ufed  (t^inl  arts  to  re- 
fl:rain  the  g*owth  of  their  breafts.     The  breaOs  of  th* 
nymphs  and  goddedeS  were  never  reprefent<d  f*elling, 
becaufe  that   is  peculiar  to  lhofe  women  who  fuckle. 
The  paps  of  Venus  contraft  and  end  in  a  point,  this  ' 

being  con(idered  as  an  eAisnttal  chara^lerillic  of  perfeA 
beauty.  Some  of  the  moderns  have  tranfgrefred  thefe 
itiies,  and  havc  &lkft  into  grect  intyrDprieties. 

The 
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poAible  to  belieVe  thsit  (latucs  of  fuch  a  fize  could  en> 
tirely  con£(l  of  gold  snd  irory.  The  quantity  of  ivoiy 
neceAiuy  to  a  cololTal  Aatue  is  beyond  conception.  M. 
de  Paw  calculates  that  the  fiatue  of  Jupiter  Olympus, 
which  wat  54  ieet  high,  wotild  confiune  the  teeth  of 
300,elephants. 

The  Greeks  generally  hewed  their  marble  fiatues  oot 
of  one  block,  though  they  after  worked  the  heads  iepa> 
rately,  and  ibmetimes  the  arms.  The  heads  of  the 
famous  group  of  Niobe  and  her  daughters  have  been 
adapted  to  thcir  bodies  after  being  (eparalely  finifiied. 
It  is  proved  by  a  large  figure  reprefenting  a  river,  which 
is  pre{erved  in  Yilla  Albani,  that  the  ancients  firil 
hewed  their  ilatues  roughly  before  they  attempted  to 
fini(h  any  part.  When  the  ilatue  had  received  its  per- 
k&  figure,  they  next  proceeded  to  poliih  it  wilh  piunice. 
ilone,  and  again  caref«illy  retouched  every  part  with  the 
chifel. 

The  ancients,  when  they  employed  porphyry,  uiiially 
made  the  head  and  extremities  of  marble.  It  is  true, 
that  at  Venice  thereare  foiu;  Sgures  entirely  compofed 
of  porphyry  ;  but  thefe  are  the  produAioiw  of  th« 
Greeks  of  the  middle  age.  They  alfo  made  ilatues  of 
baialtes  and  alabailer. 

WiTHotrr  expreiIion,  gedure,  and  attitude,  no  figure 
can  be  beautiiiil,  becaufe  in  thefe  the  graces  always  re- 
fide.  It  was  for  this  reafon  that  the  graces  are  always 
reprefented  as  the  companions  of  Yenus. 

The  eKpreiTion  of  tranqiullity  was  frequent  in  Grecian 
ilatues,  becaufe,  according  to  Plato,  that  was  confider- 
ed  as  ^e  middle  Hate  of  the  Toul  between  pleafure  and 
pain.  £xperience,  too,  (hows  that  in  general  the  moft 
beautiful  perfons  are  endowed  with  the  lweete(l  and  moft 
engaging  manner.  Without  a  fedate  tranquillity  digni- 
fied  beauty  could  not  exi(l.  It  is  in  this  tranquillity, 
therefore,  that  we  muil  look  for  the  complete  dilplay  of 
genius, 

The  moft  elevated  fpec!es  of  tranquillity  and  repofe 
was  ihuUed  in  the  Sgures  of  the  gods.  The  fatheT-of  the 
gods,  and  even  inferior  divinities,  are  reprefented  with- 
out  emotion  or  refentmcnt.  It  is  thus  that  Homer  paints 
.Tupiter  ihaking  Olympus  by  the  motion  of  his  hair  and 
his  eyebrows. 

Shakes  his  ambrofiaI  curls,  and  gives  the  nod, 
The  ilamp  of  fate  and  fandion  of  the  god. 

Juinter  is  not  always  eshibited  in  this  tranquil  ilate.  In 
a  ba«-relief  belonging  to  the  marquis  Rondini  he  ap- 
pears  feated  on  an  arm-chair  with  a  melancholy  afpcd. 
The  ApoUo  of  the  Yatican  reprefents  the  god  in  a  fit  of 
rage  againil  the  ferpent  Python,  which  he  kills  at  a 
blow.  The  artiit,  adapting  the  opinion  of  the  poets,  bas 
made  the  nofe  the  feat  of  anger,  and  the  lips  the  ieat  of 
difdain. 

To  exprefs  the  adion  of  a  hero,  the  Grecian  fculptors 
deUneated  the  countenance  of  a  noble  virtuous  charaSer 
repreiTing  his  groans,  and  allowing  no  expre{rion  of  pain 
tO  appear.  In  defcribing  the  a£Uons  of  a  hero  the 
poet  iw  much  more  liberty  tban  the  artid.  The  poet 
can  paint  them  fuch  as  they  werc  before  men  were 
taught  to  fubdue  their  pa(fions  by  the  redraints  of  law, 
or  the  refined  cuiloms  of  focial  Iife.  £ut  tbe  artiil, 
obligbd  to  fele£t  the  moft  beauttful  forras,  is  reduced  to 
the  nece(fity  of  glving  fuch  an  eKpreiTion  of  the  pailionj 


as  may  not  ihock  our  feelings  and  diiguil  lu  wit]i\fals 
produdHon.  The  truth  of  «iefe  remarks  will  be  ac- 
knowledged  by  thofe  who  have  leen  two  of  the  mofi  beaa- 
tiiiil  monuments  of  antiquity ;  one  of  \vhich  reprefents~ 
the  feaT  of  death,  the  other  the  moil  vioIent  pains  and 
fuiFerings.  The  daughters  of  Niabe,  againil  whom  Diana 
has  difcharged  her  £atal  arrows,  are  exhibited  in  that 
itate  of  ilupefa£lion  which  we  imagine  muil  take  place 
when  the  certain  profpe£t  of  death  deprives  the  foul  of 
all  fenfibility..  The  fable  prefents  us  an  image  of  that 
iiupor  which  £fchylus  defcribes  as  icizing  the  daugbters  of 
Niobe  when  they  wcre  transiormed  into  a  rock.  The  o> 
ther  monument  referred  to  is  the  image  of  Laocoon,  which 
cxhibits  the  moft  agonlung  pain  that  can  affed  tho 
mufcles,  the  nerves,  and  the  Teins.  The  fufferings  of 
the  body  and  the  elcTation  of  the  ibul  are  e^prelTed  in 
every  member  wilh  equal  energy,  and  form  the  moil 
fublime  contrail  imaginable.  Laocoon  appears  ^to  fuf> 
fer  with  fuch  fortitude,  that,  whilil  his  lamentable  fitu- 
ation  pierces  the  heart,  the  whole  figure  fills  us  with  an 
ambillous  defire  of  imitating  his  conilancy  and  magna- 
nimity  in  the  pains  and  ^unerings  that  may  fall  to  our 
lot. 

Philojtetes  is  introduced  by  the  poets  ihedding  tears, 
uttering  complaints,  and  rending  the  air  with  his  groanc 
and  cries ;  but  the  artiit  exhibit$  him  filent  and  bear- 
ing  his  pains  with  dignity.  The  Ajax  of  the  celebra- 
ted  painter  Timomachus  is  not  drawn  in  the  a£l  of  de- 
ilroying  the  Iheep  which.he  took  for  the  Grecian  cfaiefs, 
but  in  the  moments  of  rcEcdion  whlch  fucceeded  tbat 
firenzy.  So  far  did  the  Greeks  carry  their  love  of 
caltnnefs  and  flow  moTements,  that  tbey  thought  a 
quick  ftep  always  announced  ruilicity  of  manners.  De» 
moAhenes  reproaches  Nicobulus  for  this  Tery  thing  ; 
and  from  the  words  he  makes  ufe  of,  it  appears,  that  to 
fpeak  with  infoIence  and  to  walk  haftily  were  reckoned 
fynonymous.  ^ 

In  the  Sgures  of  women,  the  artifts  haTc  conformed  !■>  thc  iht 
to  the  principle  obferved  in  all  the  ancient  tragedies,  and  '"^  '^ 
recommended  by  Ariftollej  never  to  makc  women  ihow*"'""'' 
too  much  intrepidity  or  exceifive  cruelty.     Conforma. 
ble  to  this  maxim,  Clytemneftra  is  reprefented  at  a  little 
diftance  from  the  fatal  fpot,  watching  the  murderer,  but 
without  taking  any  part  v,ith  him.     In  a  painting  of 
Timomachus    reprefenting  Medea   and   her    children, 
when  Medea  liits  up  the  dagger  they  fmile  in  her  faco, 
and  her  fuTy  is  immediately  melted  into  compaiHon  for 
the  innocent  vi£lims.     In  another  teprefentation  of  the. 
fame  fubjeA,  Medea  appears  hefitating  and  indecifive. 
Guided  by  the  fame  maxims,  the  artifts  of  moft  refined 
tafte  were  careiul  to  avoid  all  defonnity,  chooGng  rather 
to  recede  from  truth  than  from  their  accuftomed  r^peA 
for  beauty,  as  may  be  feen  in  feveral  figures  of  Hecuba. 
Sometiraes,  however,  ihe  appears  in  the  decrepitude  of 
age,  her  face  furrowed  with  wrinkles,  and  her  breaiis' 
hanging  down.  ^e 

IlluArious  men,  and  thofe  invefted  with  the  oiHces  of ^"  the  fti 
dignity,  are  reprefented  with  a  noble  aATurance  and  firm'""  "'^*'' 
afpea.  The  rtatues  of  the  Roman  emperors  refemblepj'^"  * 
thofe  of  heroes,  and  are  far  temoved  from.every  fpecie$ 
of  ilattery,  in  the  gerture,  in  the  altitude,  and  a£lion. 
They  never  appear  with  haughty  looks,  or  with  the 
fpIendor  of  royalty  ;  no  figure  is  ever  fecn  prefcnting 
any  thing  to  them  with  bended  knee,  except  captives  ; 
and  none  addrcScs  ihem  with  an  inclination  of  the  head. 

In 
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In  modem  worlu  tbo  little  attention  has  been  paid  to 
the  ancient  co/lutne.  Winkelman  mentlons  z  bas-relief, 
%vhich  was  lately  executed  at  Rome  for  the  fountain  of 
TreTi,  reprefenting  an  architeil  in  the  aft  of  prerenting 
ihe  plan  of  an  aqueduft  to  Marcus  Agrippa.  The  mo- 
dem  fculptor,  not  content  with  g;iving  a  long  beard  to 
that  iUudrioos  Roman,  contrary  lo  all  the  ancient  mar- 
hle  ft*taes  as  well  as  medals  which  remain,  eshibits  the 
*rchiteft  on  his  knees. 

In  general,  it  was  an  ellablilhed  principle  to  bani(h  all 
Tiolent  paAions  from  public  monuments.  This  wiU 
knt  as  a  deciliTe  mark  to  dillingui(h  the  true  anlique 
{rom  fuppontItious  workt.  A  medal  has  been  found 
exhibiting  two  AHyrians,  a  man'and  woman  tearing 
their  hair,   with  this   infcription,   Assyria.  et.  pa- 

UCSTINA.  IX.  POTESr.   P.   R.   REDAC.    S.  C.      The   for- 

gery  of  this  medal  is  manifeft  from  the  word  Palaejli- 
M,  which  is  not  to  be  found  in  any  ancient  Roman  me- 
dalmthaLatin  infcriptioa.  Belides,  the  vioIent  ac- 
tioa  of  tearing  the  hair  docs  not  fuit  any  fymbolical 
figute.  Thb  extravagant  llyle,  which  was  called  by  the 
tmtnis  parenthyr/is,  has  been  imitated  by  moil  of  the 
■»dem  artifts.  Their  figures  refemble  comedians  on  the 
andent  theatres,  who,'in  order  to  fuit  the  diftant  fpec- 
titort,  put  on  painted  malk^,  employed  exaggerated 
Bduies,  and  far  orerleaped  the  bounds  of  nature.  This 
njle  hs?  been  reduccd  into  a  theory  in  a  treatife  on  the 
padions  c9mpofed  by  Le  Brun.  The  deiigns  which  ac- 
toinpany  that  work  e.thibit  the  patnons  in  the  very 
Wghell  degree,  appro.iching  even  to  frenzy  :  but  thele 
»re  calculaled  to  Titiate  the  tafte,  efpecially  of  the 
^ng;  for  thc  ardour  of  youth  prompts  them  rather  to 
fete  the  extremity  than  the  middlc  ;  and  it  will  be  dif- 
&iilt  foc  that  artift  who  has  formed  his  tade  from  fuch 
empadianed  models  ever  to  acquire  that  noble  fimplicity 
■ad  Tcdate  grandeur  which  (ĔAinguilhed  the  works  cf 
«wm  tafte. 

PsopoRTiOK  is  the  balis  of  beauty,  and  there  can 
be  no  beauly  without  it ;  on  the  contrary,  proportion 
may  exift  where  there  is  little  beauty.  £xperience 
every  day  teaches  us  that  knowledge  is  diftinft  from 
tafle;  aad  proportion,  tlierefore,  which  is  founded  on 
knowledge,  may  be  ftri£Uy  obferved  in  any  Bgure,  and 
yet  the  Ggure  have  no  pretendons  to  beauty.  The  an- 
rientj  conHdering  ideal  beauty  as  the  moft  perfeft, 
kre  frequently  employed  it  in  preference  to  the  beauty 
oTnaturt. 

The  Ijody  confifts  of  three  parts  as  well  as  the  mem- 
'"«■'.  The  three  parts  of  the  body  are  the  trunk,  the 
tliigliS  and  the  legs.  The  inferior  parts  of  the  body 
are  the  thighs,  the  legs,  and  the  feet.  The  arms  alfo 
conCd  of  thrce  parts.  -Thcfe  three  parts  muft  bear  a 
«rlaln  proportion  to  the  wholc  as  well  as  to  one  an- 
ther.  In  a  well  formed  man  the  head  and  body  muft 
be  proportioned  to  the  thighs,  ihe  legs,  and  the  feet;  in 
Uie  fame  mnnner  as  the  thighs  are  proportioned  to  the 
'«gs  and  ihe  feet,  or  the  arms  to  thc  hands.  The  f:(cc 
a'lb  conAlls  of  tliree  parts,  that  is,  three  times  the  length 
of  the  nofe  •,  but  the  head  is  not  four  times  the  length  of 
iJie  note,  as  fome  writers  have  aAertcd.  From  the  plate 
"nere  the  hair  begins  to  the  crown  of  the  head  are  only 
Jree-rourths  of  the  Itngth  of  the  nofe,  or  that  part  is  to 
""  nore  a^  p  to  1 2. 
It  is  probable  that  ihe  Grecian,  as  wcll  as  Plgypilan 


5^ 


artifts,  haTC  determined  the  great  and  fiEaII  propordons 
by  iixed  rules ;  that  they  nave  eftabliflied  a  poStire 
;meafure  for  the  dimenfions  of  length,  breadtb,  and  cir- 
cumferencer  This  fuppofition  alone  can  enable  us  to 
account  for  the  great  >conformity  which  we  meet  with 
in  ancient  Aatues.  Winkelman  thinks  that  the  foot  was 
the  meafure  which  the  ancients  ufed  in  all  their  great 
dimenfions,  and  that  it  was  by  the  length  of  it  that 
they  regulated  the  meafure  of  their  iiguies,  by  giying 
to  them  fix  times  that  length.  This  in  k&.  is  the 
leneth  whieh  Vitruvius  aAigns,  Ptt  vero  altitadinit  cor-  ' 

ports  fextee,  lib.  iii.  cap.  i.  That  celebrated  antiquary 
thinks  the  fbot  is  a  raore  determinate  meafure  than  the 
head  or  the  face,  the  parts  from  which  inodern  painters 
and  fcuIptors  too  often  take  their  proportions.  This  pro- 
portioii  of  the  foot  to  the  body,  which  has  appeared 
ftrange  and  incomprehenfible  to  tbe  leamed  Huetius,  and 
has  been  entirely  rcjefted  by  Perrault,  is  howeTcr  found- 
ed  upoa  experience.  Aiter  meafuring  with  great  care 
a  vaft  number  of  figures,  Winkelman  found  this  pro- 
portion  obferTed  not  only  in  Egyptian  Aatues,  but  allb 
in  thofe  of  Greece.  This  faft  may  be  determined  by 
an  infpeftion  of  thofe  ttatues  the  feet  of  which  are  per- 
feft.  One  may  be  fiilly  conTinced  of  it  by  examining 
fome  diTine  figures,  in  which  the  artifts  have  made 
fome  parts  beyond  their  natural  dimenfions.  In  the 
ApoIIo  Belvidere,  which  is  a  little  more  than  feven 
hcads  high,  the  fo6t  is  three  Roman  inches  longer  than 
the  head.  The  head  of  the  Venus  de  Medicis  is  yt\j 
fmall,  and  the  height  of  the  ftatue  is  feven  heads  and  a 
half  :  the  foot  is  three  inches  and  a  half  longer  than  the 
head,  or  precifely  the  fixth  part  of  the  length  of  thc 
whole  Aatue. 

Practice  or  Sculptltie. 

We  have  been  thus  minute  in  our  account  of  t1ieQjjj.^j^ 
Grecian  fculpture,  beeaufe  it  is  the  opinion  of  the  ableftfculpture 
critics  that  modem  artifts  have  been  more  or  Iefs  emi-tol>ellu- 
nent  as  they  have  ftudied  with  the  greater  or  lefs  atten-  «1''^  ^J  •'^ 
tion   the   modcls   left   us    by  that    ingenious    people :  "^™  "* 
WinkKlman  goes  fo  far  as  to  contend  that  the  moft  fi- 
niihed  works  of  the  Grecian  mafters  ought  to  be  Audied 
in  preference  even  to  the  works  of  nature.    This  ap- 
pears  to  be  paradoxicaI ',  but  the  reafon  aAigned  by  the 
Abbĕ  for  his  opinion  is,  that  the  faireft  lines  of  beauty 
are  more  eafily  difcovered,  and  make  a  more  ftnking 
and  powerfuI  impreSion,  by  their  reunion  in  thefe  fub- 
lime  copies,  than  when  they  are  fcattered  far  and  wide 
in  the  original.     ADowing,  therefore,  the  ftudy  of  na- 
ture  thc  high  degree  of  merit  it  fo  juAly  claims,  it  muft 
nereriheTeis  be  granted,  that  it  leads  to  truc  beauty  by 
a  much  more  tedious,  laborious,  and  diSicult  path,  than 
the  rtudy  of  the  antique,  which  prefents  immediately  to 
the  artift'8  view  the  objeft  of  his  refearches,  and  com- 
bines  in  a  clear  and  ftropg  point  of  light  the  various 
rays  of  beauty  that  are  d)fperred  through  the  wide  do- 
main'  of  nature. 

As  foon  as  the  artift  has  laid  this  excellent  founda- 
tion,  acquired  an  intimate  degree  of  familiarity  with  the 
beauties  of  the  Grecian  ftatues,  and  formed  his  tafte  af- 
ter  ihe  admirable  models  they  exhibit,  he  may  thcn  pro- 
ceed  with  advantage  nnd  aAuranCe  to  the  imitation  of 
nature.  The  ideas  he  has  already  formed  of  the  perfec- 
tion  of  nature,  by  ob(erving  her  difperfed  beauties^com- 
bined  and  collefted  iii  the  compoStions  of  the  ancient 
H  2  artiits, 
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artiib,  will  enable  him  to  acquire  with  faciltt]r,  and  to 
employ  with  advantage,  the  detached  and  partial  ideas 
oi  beauty  which  will  be  exhibited  to  his  view  in  a  fur- 
yej  of  nature  in  her  aflual  ilate.     When  fae  diicoTers 
thefe  partial  beauties,  he  will  be  capable  ef  combining 
them  with  thoie  perfe£l  forms  of  beauty  with  which 
he  is  already  acquainted.     In  a  word,  by  having  always 
p'refent  to  lus  mind  the  noble  models  already  mentioned, 
ne  will  be  in  fome  meafare  his  own  oracle,  and  will  draw 
rules  from  his  own  mind. 
Two^waw       There  are,  howeyer,  two  ways  of  tmitating  nature. 
ef  iiaita-      In  the  one  a  fingle  objeft  occupies  the  artill,  who  en- 
tmg  na-      deavours  to  reprefent  it  with  precirion  and  truth ;  in 
t»re-  the  other,  certain  lines  and  features  are  taken  from  a 

yariety  of  obje£ls,  and  combined  and  blended  into  one 
regular  whole.  AU  kinds  of  copies  belong  to  the  SrA 
kind  of  imitation ;  and  produdions  of  this  kind  muft 
be  esecuted  neceAarily  in  the  Dutch  roanner,  that  is  to 
fay,  with  high  fini{hing,  and  Httle  Or  no  inTention.  But 
the  fecond  kmd  of  imitation  leads  diredly  to  the  invefti- 
gation  and  difcovery  af  true  beauty,  of  that  beauty 
whofe  jdea  is  connate  with  the  human  mind,  and  is  only 
to  be  found  there  in  its  higheH  perfe£lion.  This  is 
the  kind  of  imitation  in  which  the  Greeks  excelled,  and 
in  which  men  of  genius  excite  the  young  artifls  to  ex- 
cell  after  their  example,  vt%.  by  ttudying  nature  as  they 
*d. 

After  haTing  Audied  in  the  praduAions  of  the  Gre- 
cian  maflers  Uneir  choice  and  eKpreAion  of  fele3  na- 
ture,  their  fublime  and  graceful  contours,  their  noble 
draperies,  together  with  that  fedate  grandeur  and  ad- 
mirable  Hmplicity  that  conAitute  their  chief  merit,  the 
curious  artiAs  mll  do  well  to  ftudy  the  manual  and  me- 
chanical  part  of  their  operaUons,  as  this  is  abfoluteIy 
neceffary  to  the  fuccefsful  imitation  of  their  excellent 
^  manner> 
MoaStot  It  is  certain  that  the  ancients  almoA  always  formed 
••**»■  (heir  firft  models  in  wax :  to  this  modera  artifts  haTC 
fubftituted  clay,  or  fome  fuch  compofition  :  they  prefer 
clay  before  wax  in  the  carnations,  on  account  of  the 
yielding  nature  of  the  latter,  and  its  Sicking  in  fome 
nieafure  to  eveiy  thing  it  touches.  We  muft  not,  how- 
ever,  imagine  m>m  hence  that  the  method  of  forming 
models  of  wet  clay  was  either  unknown  or  negle£lea 
among  the  Gieeks  ;  on  the  contrary,  it  was  in  Greece 
that  models  of  this  kind  were  invented.  Their  author 
was  Dibutades  of  Sicyon  ;  and  it  is  well  known  that 
ArceGlas,  the  fiiend  of  LucuUus,  obtained  a  higher  de- 
gree  ef  reputation  by  his  clay  models  than  by  all  his 
other  produ^lions.  Indeed,  if  clay  could  be  made  to 
preferve  its  original  moifture,  it  would  undoubtedly  be 
the  fitteft  fubftance  for  the  models  of  the  fculptor ;  but 
when  it  is  placed  either  in  the  fire  or  lefit  to  dry  im- 
perceptibly  in  the  air,  its  foIid  parts  grow  more  com- 
pa£l,  and  the  figure  loGng  thus  a  part  of  its  dimenfions, 
is  neceffarily  reduced  to  a  fmaller  volume.  This  dimi- 
nntion  would  be  of  nu  confequence  did  it  equally  affeft 
the  whole  figure,  ,fo  as  to  preiĕrve  its  proportions  en- 
tire.  But  this  is  not  the  cafe :  for  the  (maller  parts 
of  the  figure  dry  fooner  than  the  larger ;  and  thus  lofing 
more  of  their  dimenfions  in  the  fame  fpace  of  time  than 
the  lalter  do,  the  fymmetry  and  proportions  of  the  figure 
inevitably  fuffer.  This  inconveniency  does  not  take 
place  in  thofe  models  tbat  are  made  in  waz.  It  is  in- 
deed  e^ttremely  di^cult,  in  the  oiiuary  oKthod  of 


working  the  wax,  to  gtve  it  tbat~ degree  of  finootIinefi 
that  is  neceffary  to  reprefent  tbe  (b^tncis  of  ihe  camationi 
or  fleflty  parts  of  the  body.  This  inconTenience  may, 
however,  be  remedied,  by  forming  the  model  firft  in 
clay,  then  moulding  it  in  plafter,  and  laftly  cafting  it 
in  wax.  And,  indeed,  clay  is  feIdom  ufed  but  as  a 
mould  in  which  to  caft  a  figure  of  plafter,  Aticco,  or 
wax,  to  ferve  henceforth  for  a  model  by  which  the 
meafures  and  proportiens  of  the  ftatue  are  to  be  ad« 
jufted.  In  making  waxei)  models,  it  is  conimon  to 
put  half  a  pound  of  colophony  to  a  pound  of  waz  i 
and  fome  add  turpentine,  melting  tbe  whole  with  oil  a£ 
olives. 

So  much  for  the  firft  or  preparatory  ftep5  in  thisi^ethod* 
procedure.  It  remains  to  confider  the  manner  of  work-working 
ing  the  marble  after  the  model  fo  prepared  ;  and  thetbeaur. 
method  here  fellowed  by  the  Greeks  leems  to  have '"''•••* 
been  extremely  different  from  that  which  is  generally 
obferved  by  modern  artifls.  In  the  ancient  Aatues 
we  find  the  moft  Ariking  proofs  of  the  freedom  and 
boldnefs  that  accompanied  each  ftroke  of  the  chifel, 
and  which  refulted  from  the  artift's  being  perk&lj 
fure  6f  the  accuracy  of  his  idea,  and  the-precifion  and 
fieadmefs  of  his  hand :  the  moft  minute  parts  of  the 
figure  carty  thefe  marks  of  affuTance  and  freedom ; 
no  indication  of  timoroufnefs  or  diftidence  appears  ;  no- 
thing  that  can  induce  us  to  fancy  that  the  artifi  had 
occsuGon  to  corre£l  any  of  his  Arokes.  It  is  difHcult  to 
find,  even  in  the  fecond-rate  produAions  of  the  Gre- 
cian  artifts,  any  mark  of  a  &dfe  Aroke  or  a  random 
touch.  This  firmnefs  and  preciGon  of  the  Grecian  chi- 
fel  were  certainly  derived  from  a  more  determined  and 
perfefl  fet  of  rules  than  thoie  which  are  obferved  in  mo- 
dem  times. 

The  method  generally  oblerved  by  the  modem  iculp* 
tor  is  as  follows :  Ftrft,  6ut  of  a  great  block  of  marble 
he  faws  another  of  the  fize  required,  which  is  perform« 
ed  with  a  fmooth  fteel  faw,  without  teeth,  cafting  water 
and  (and  thereon  from  time  to  time  j  then  he  laiyons 
it,  by  taking  off  what  is  fuperfluous  with  a  fteel  point 
and  a  heavy  hammer  of  foft  iron  ;  after  this,  bringing 
it  near  the  meafure  required,  he  reduces  it  flill  nearer 
with  another  finer  point ;  he  then  ufes  a  flat  culting 
inftrument,  having  notches  in  its  edge;  and  then  a 
chifel  to  take  off  the  fcratches  which  the  former  has 
Ieft ;  till,  at  length,  taking  rafps  of  di£Ferent  degrees  of 
finenefs,  by  degrees  he  brings  his  work  into  a  condition 
fbr  polilhing. 

After  this,  having  Audied  his  model  with  all  potlible 
attention,  he  draws  upon  this  model  horizontal  and  per- 
pendicular  lines  which  interfe£l  each  other  at  right 
angles.  He  afterwards  copies  there  lines  upon  nis 
marble,  as  the  painter  makes  ufe  of  fuch  tranfverfal 
lines  to  copy  a  pidure,  or  to  reduce  it  to  a  finaller  fize. 
There  tranfverf8l  lines  or  fquares,  drawn  in  an  equal 
number  upon  the  marble  and  upon  the  model,  in  a  man- 
ner  proportioned  to  their  refpedrve  dinienAons,  exhibit 
accurate  meafures  of  the  furfaces  upon  which  the  artift 
is  to  work  ;  but  cannot  determine,  with  equal  precifion, 
the  depths  that  are  proporUoned  to  thefe  furfaces.— > 
The  fculptor,  indeed,  may  determine  thefe  depths  by 
obferving  the  relation  they  bear  to  his  model }  but  as 
his  eye  is  the  only  guide  he  has  to  follow  in  this  efti- 
mate,  he  is  always  more  or  krt  cxpofFd  to  error,  or  at. 
leafi  to  doubt.    Hc  ts  nevei  Aue  that  the  canties  made 
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by  bii  duret  «re  exaA  j  a  degree  of  uncertsdnty  accom- 
pgnies  «ach  &nkc ;  nor  can  be  be  aSiired  that  it  has 
canied  away  neither  too  much  nor  too  little  of  his  mar- 
ble.  It  is  cqually  ditHcuIt  to  determine,  by  fuch  lines 
as  baTe  already  bieen  mentioned,  tbe  cjctemal  and  inter- 
nal  contaurs  of  the  figure,  or  to  transfer  them  from  the 
inadel  to  the  marble>  By  the  intemal  contour  is  un- 
ieAood  that  which  is  delcribed  by  the  parts  which  ap- 
proach  towards  the  c(ntre,and  which  are  not  marked  in 
a  finkin|r  manner. 

It  is  mther  to  be  noticed,  that  in  a  complicated  and 
labotious  work,  which  an  artiil  cannot  execute  wlthout 
aflillance,  be  is  often  obliged  to  make  ufe  of  foreign 
bands,  that  have  not  the  talents  or  dexterity  that  are 
neccAaiy  to  fini(h,hisplan.  A  fingle  Aroke  of  the  chifel 
that  goes  too  deep  is  a  defc&  not  to  be  repaired  }  and 
fuch  a  Aroke  may  eaCily  happen,  where  tbc  depths  are 
£>  iiaperfe£tly  determined.  Deleds  of  thb  kind  are  - 
bevitable,  if  the  fculptor,  in  chipping  his  marble,  begins 
by  forming  tbe  depths  that  are  requifite  in  the  figure  he 
defigns  to  repieient.  Nothing  is  more  liable  to  error 
than  this  manner  of  proceeding.  The  cautious  artift 
ought,  on  the  contrary,  to  form  thefc  depths  gradually, 
by  little  and  littlc,  with  the  utmoR  circumrpcflion  and 
caie  }  and  the  determining  of  them  with  precifion  ought 
to  be  confidered  as  the  laft  part  of  bis  work,  and  as  the 
„  finiihi&g  touches  of  bis  chifel. 
rfci^;  The  various  inconveniences  attendinr  this  method 
noatb.  determined  leveral  eminent  artids  to  look  out  for  one 
^  dut  would  be  liable  to  lers  uncertainty,  and  produ£Uve 
of  &wer  errors.  The  Prench  academy  of  painting  at 
Rome  hit  on  a  method  of  copying  the  ancient  Aatues, 
which  ibme  fculptors  have  employed  with  fucceis,  evtn 
m  the  figures  which  they  fini(hed  after  models  in  clay  or 
was.  Thu  method  is  as  foUows.  The  ftatue  that  is 
lo  be  copied  is  inclofed  in  a  frame  that  fits  it  exaftly. 
Tbe  upper  part  of  this  £rame  is  diyided  into  a  certain  , 
numljer  of  equal  parts,  and  to  each  of  thefe  parts  a 
ihrcad  b  fixed  with  a  piece  of  lead  at  the  end  of  it. 
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Thefe  threads,  which  hang  ttttlj,  Otow  what  patu  of 
the  ftatue  are  moft  removed  from  the  centre  with  much 
roore  perfpicuity  and  precifion  than  the  lines  which  are 
drawn  on  its  furf3ce,  and  which  pafs  equally  over  the 
higher  and  hoUow  parts  of  the  block :  they  alfo  give  the 
artiil  a  tolerable  rule  to  meafure  the  more  ilriking  varia- 
tions  of  height  and  depth,  and  thus  render  him  more 
bold  and  determined  in  the  execution  of  his  plan. 

But  even  tbis  method  is  not  without  its  defeds  :  fbr 
as  it  is  impoAible,  by  the  means  of  a  ftraigbt  line,  to 
determine  with  preciAon  the  procedure  of  a  curve,  the 
artift  bas,  in  this  method,  no  certain  rule  to  guide  him 
in  his  contours  ■,  and  as  often  as  the  line  whicn  he  is  to 
defcribe  deviates  fi:om  the  diredion  of  the  plumb  line, 
which  is  his  main  guide,  he  muft  neceiTarily  feel  himfelf 
at  a  lofs,  and  be  obliged  to  have  tecourre  to  conje£tuie. 

It  is  alfo  evident,  that  this  method  aSbrds  no  certain 
rule  to  determine  exaAly  the  proportion  which  the  va- 
rious  parts  of  the  figure  ought  to  bear  to  each  other, 
confidered  in  their  mutual  relation  and  connedlions; 
The  artift,  indeed,  endeavours  to  fupply  this  defe£t  by 
interfeding  the  plumb-lines  by  horizontal  ones.  This 
recourre  has,  neverthelefs,  its  inconveniences,  fince  the 
fquares  fotmed  by  tranfverfal  lines,  that  are  at  a  diftance 
from  the  Sgure  (ihough  they  be  exaftly  equal),  yet  re- 
preCent  the  parts  af  the  figure  as  greater  or  iinaUer,  ac- 
cording  as  ihey  are  more  or  Iefs  removed  from  our  pofi« 
tion  or  point  of  view.  But,  notwithftanding  thefe  in- 
conveniences,  the  melhod  now  under  confideration  is 
certainly  the  beft  that  has  hitherto  been  employed  :  it 
is  more  pia^cable  and  fure  than  any  other  we  know, 
though  it  appears,  f(t>m  the  remarks  we  have  now  been 
maktng,.that  it  does  not  exhibit  a  fure  and  univerfal  crt- 
tenon  to  a  fcuIptor  who  executes  after  a  model.  ,, 

To  polilh  the  ftatue,  or  make  the  parts  of  it  (inooth  Of  poliih» . 
and  fleek,  pumice-ftone  and  fmelt  are  u(ed ;  then  tripoli ;  ^ng  tbe 
and  when  a  ftill  greater  luftre  is  required,  bumt  ftraw  is  •***"'' 
employed.     For  the  Cajing  of  Statues,  fee  PoONDERT,       ^    .. 
»nd  PlasTEB  o/ Paris. 
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Stn,  SCUM,  properly  denotes  the  impurities  wliich  a 
Scanj.  fiquor,  by  boiling,  cafts  up  to  the  furface.  The  term 
^i"~'_^»jisalfo  ured  for  what  is  more  properly  called  the 
icoria  of  metals. 

SCUPPERS,  in  a  (hip,  are  certain  channels  eut 
through  ihe  water-ways  and  fides  of  a  (hip,  at  proper 
diflances,  and  lined  with  plated  lead,  in  order  to  carry 
tbe  water  off  from  the  deck  into  the  fea.  The  fcuppets 
of  the  lower  deck  of  a  (hip  of  war  are  u^ually  fiimi(hed 
with  a  leathem  pipe,  called  the  fcupper-}uife,  which 
bangs  downwasd  from  the  mottth  or  opcning  of  -  the 
^pper.  The  intent  of  this  is  to  prevent  Uie  watcr 
&om  cntering  when  the  (hip  indines  under  a  weight  of 
bil. 

SCURYYj  in  Medicine,  fee  that  article,  N°  351, 
«here  we  have  given  an  account  of  the  fymptoms, 
cauies,  and  modes  of  prevention  and  cure,  accordlng  to 
(bme  of  tbe  moft  emioent  writers  in  medicine.  We  have 
here  osily  to  add,  that,  in  the  opinion  of  Dr  Beddoes, 
ikeminetal  acjds,  efpecially  thc  nitsic  and  Titriolic,  may 
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be  employed  in  the  prevention  or  cure  of  this  dreadful 
difeafe  with  as  much  fuccefs  as  the  vegetable  acids.— 
But  of  all  the  fubftances  that  can  at  once  be  -  cheaply , 
procured  and  long  preferved,  he  thinks  the  concrete  acid 
of  tartar  by  far  the  moft  promiting.  It  is  very  grateful, 
and  comcs  near  to  the  citric  acid.  In  tropical  countiiea 
the  fcurvy  is  feldom  known. 

ScuRvr-Grafs.     See  Cochlearsa,  Botant  Index. 

SCUTAGE  ^fcutagium,  Sax.  fcildpening'),  was  a 
tax  or  contribution  raifed  by  thofe  that  held  lands  by 
knights  fervice,  towards  fumi(hing  the  king's  army,  at 
one,  two,  or  three  merks  fer  every  kHight's  fee.  Hen- 
ry  III,  for  his  Toyagc  to  the  Holy  Land,  had  a  tenth 
granted  by.the  clergy,  anAfcutagt,  three  mcrks  of  every 
knight's  fee  by  the  laity,  This  was  alfo  levied  by  Hen- 
ry  II.  Richard  I.  and  King  John^  See  KNIGHT-Serwe.. 

SCUTE  (/cutum),  a  French  gold  coin  0^3$.  ^d.  in 
the  reign  of  King  Henry  V.  Catharine  queen  of  £ng- 
land  had  an  aAiirance  made  her  of  fundry  caftle% 
manors,  lands,  inc,  valued  at  the  fum  of  40,000  Jcuus, 
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ScoteUaria.  every  two  wheKof  were  worth  a  noble.    Rot.  Par/.  r. 
,    II,      Hen.yi. 

scytaia        SCUTELLARIA,  SKOLr,-CAP,  a  genu»  of  plant», 
•  belonging  to  the  didynatnia  cla£i ;  and  in  the  natUral 
melhod  ranking  under  the  ^oth  otder,  Perfona/ce.     See 
BoTANY  Mex. 

SCUTTLES,  in  a  (hip,  fquare  holes  cut  in  the  deck, 
big  enough  to  let  down  the  body  of  a  man,  and  which 
ferve  upon  rome  occarions  to  let  the  people  down  into 
any  room  below,  or  from  one  deck  to  another, 

SCYLAX,  a  celebrated  mathematician  and  geogra- 
pher  of  Caria,  douriihed  under  the  reign  of  Darius  Hyf- 
tafpes,  abbut  558  B.  C.  Some  have  attributed  to  him 
the  invention  of  geographical  tables.  We  have  under 
his  name  a  geographical  work  publiAied  by  Hoefchelius } 
but  it  B  written  by  a  much  later  author,  and  is  perbaps 
only  an  abridgement  of  Scylax's  Ancient  Geography.  ■ 
SCYLLA,  in  AncUnt  Geography,  a  rock  in  the 
Fretura  Stculum,  near  the  coad  of  Italy,  dangerous  to 
fhipping,  oppotite  to  Charybdis,  a  whirlpool  on  the  coall 
of  Sicily  ;  both  of  them  faraous  in  mythelogy. 
Sutber-  Scylla  and  Charybdis  have  been  almoA  iubdued  by 

/amf/ re»r  the  repeated  convulfionsof  this  part  of  the  earth,  and 
up  tbe  by  the  violence  of  the  current,  which  is  continually  in- 
L-k"''"  ^'^^''"g  ^^^  breadth  of  the  draits.  If  proper  alloirance 
be  made  for  thefe  circumdances,  we  (hall  acquit  the  ari- 
cients  of  any  exaggeratioii,  notwithllanding  the  very 
dreadfiil  colours  in  wbich  they  have  painted  this  paAage. 
It  is  formed  by  a  low  peniniiila,  called  Ca/>e  Pelorut, 
ttretching  to  the  eaitward  on  the  Sicilian  fide,  iramedi- 
ately  within  which  lies  the  famous  whirlpool  of  Charyb- 
dis,  and  by  the  rocks  of  Scylla,  which  a  few  miles  be- 
low  on  the  Calabrian  (hore  proje^t  towards  the  weft.  . 
The  current  runs  with  furprifing  force  from  one  to  the 
Gther  altemately  in  the  dire^on  of  the  tide,  and  the 
t'Jes  themrclve$  are  very  irregular.  Thus  ^eAels,  by 
Aiunning  the  one,  were  in  the  utmod  danger  of  being 
fwalIowed  up  by  the  other. 

At  prefent,  in  moderate  weathel",  when  thc  tide  ts 
either  at  ebb  or  ilood,  boats  pafs  all  over  the  whirlpool : 
but,  in  general,  it  is  like  the  meeling  of  two  contending 
currents,  with  a  number  of  eddies  all  around  ;  and,  even 
now,  there  is  fcarcely  a  winter  in  which  there  are  not 
fome  wrecks. 

"  At  the  time  whcn  we  paled  the  (Iraits  (fays  Cap- 
tun  Sutherland,  from'  whom  we  have  obtained  this  ac- 
curate  information)  the  weather  was  as  favourable  as 
we  could  wilh  ;  and  yet,  in  fpite  of  a  (Irong  breeze  and 
the  current,  which  hurtied  us  on  with  furpriring  veIo- 
city,  the  ihip*s  head  was  fuddenly  whirled  round  near 
three  points  ;  but  the  wind  blowing  fre(h,  in  a  few  fe- 
conds  ihe  daihed  ihrough  the  eddy  that  had  c^ught  her ; 
for,  to  avoid  Scylla,  and  fecure  MeAina,  we  had  kept 
pretty  clofe  to  Charybdis."  Tor  a  later  account  of  thefe 
rocks,  fee  Sicily. 

SCYROS,  an  ifland  in  the  yEgean  fea,  at  the  di- 
{lance  of  about  28  miles  northeaft  from  Euboea.  It  is 
60  miles  in  circumierence.  It  was  originally  in  the  pof- 
fef{ion  of  the  Pelafgians  and  Carlans.  Acbilles  retired 
there  to  avoid  going  to  the  Trojan  war,  and  becatne  fa- 
ther  of  Neoptoleraus  by  Deidamia  the  daughter  of  King 
Ly(:omedes.  Scyros  was  conquered  by  the  Athcnians 
under  Ciraon.  It  was  very  rocky  and  barren.  Now 
Sctro.  E.  Long.  25.  o.  N.  Lat.  38.  15. 
SCYTALA  LACOKiCA,  in  antiquity,  a  Aratagcm  or 
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device  of  the  Lacedemoitians,  for  the  fecret  writtng  of 
letters  to  their  corrcfpondents,  fo  that  if  they  fttouIid 
chance  to  be  inrercepted,  nobody  might  he  able  to  read 
them. — To  this  end  they  had  two  woodcn  rollers  or  cy- 
linders,  perfeflly  alike  and  equal ;  one  '  whereof  was 
kept  in  ihe  city,  the  other  by  the  perfon  to  whoin  the 
letter  was  diredted.  For  the  letter,  a  (kin  of  vcry  thin 
parchment  was  wrapped  round  the  roller,  and  thereott 
was  the  matter  written  ^  which  done,  it  was  taken  oS^ 
and  fent  away  to  the  party,  who,  upon  putting  it  in  the 
fame  manner  upon  his  roller,  found  the  lines  and  words 
in  the  very  farae  difpofition  as  when  they  were  firft 
written.  This  expedient  they  fet  a  very  high  value  on  j 
though,  in  truth,  artlefs  and  grofs  enough  :  the  modems 
have  improved  vaftly  on  tlii»  method  of  writing.     See 

ClPHER. 

SCYTALIA,  a  genus  of  plants  belongtng  to  the 
o^landria  clafs';  and  in  the  natural  method  ranking  with 
thofe  that  are  doubthil.     See  Botany  lndex. 

SCYTHE,  in  Hujbandry,  a  well  known  inrtrument 
which  has  been  long  ■cmplcyed  for  cutting  grafs  for 
bay.  The  fame  indrument  with  certain  modiScations 
in  its  conflruftion  has  been  ufed  in  reaping  grain,  ih 
place  of  the  fickle  the  ufe  of  which  is  &r  more  comtnon, 
and  in  Scotland  at  Ieaft  prevails  aImoft  univerfally,  al- 
though  it  muft  be  admitted  that  the  method  of  reaping 
by  the  fcythe,  where  it  is  pra£ticable,  is  attended  with 
lefs  labour,  is  more  expeditious,  and  therefore  more 
'economical.  But  againft  the  ufe  of  the  fcylhe,  as  a 
reaping  inrtrument,  matiy  objeAions  have  been  raifed. 
Some  of  thePe  are  probably  founded  in  prnudice,  while 
others,  confidering  ihe  flow  progrefs  which  has  been 
made  in  introducing  tliis  inRrument  as  a  fubftitute  for 
the  fickle,  reft  on  a  more  foIid  foundation. 

It  is  faid  that  this  tnftrument  {hakes  the  ear,  (b  tfiat 
many  of  the  gr^ns  are  loft ;  that  it  lets  the  com  fall 
after  it  is  cut,  in  a  fcattered  confufed  manner,  in  confe- 
quence  of  which  either  a  great  deal  of  it  is  Ioft,  or 
much  time  is  wafted  in  -gatheting  it  together.  It  is  al- 
fo  ailirmed  that  it  can  only  be  made  ale  of  in  Tery  even 
land,  and  which  is  free  from  ftones ;  that  it  does  not 
leave  length  enough  of  ftubble  on  the  ground,  on  which 
to  lay  the  com  when  it  is  cut ;  that  it  mixes  noxious 
weeds  with  the  com,  the  feeds  of  which  are  fown  the 
enfuing  year ;  and  finally,  that  the  ufe  of  the  fcythe  is 
prejudictal  to  the  health  of  the  reapcr. 

It  appears,  however,  that  thefe  ohjeftions  have  either 
no  weight,  or  they  are  made  by  thofe  who  are  unac- 
quainted  with  the  fcythes  peculiarly  adapted  to  this  pur- 
pofe,  and  with  the  manner  in  which  they  ought  to  be 
ufed.  With  a  good  fcythc  properly  managed,  the 
com  when  cut,  remains  «t  firft  upright,  afterwards  fal- 
ling  gently  on  the  rake  fixed  to  the  fcythe,  without 
any  ihaking  or  jolting,  or  at  leaft  with  lefs  than  whaf 
is  occaRoned  by  the  fickle.  The  lofs  of  grain  chieAy 
arifes  from  the  corn  being  too  dry,  and  thcrefore  it 
onght  to  be  reaped  on  proper  days,  and  fuilable  times  of 
the  day.which  is  more  eafily  accompliihed  by  the  feythe 
than  the  fickle,  becaufe  the  one  requires  lef$  time  than 
the  other.  The  Aalks,  held  together  by  the  rake,  may 
be  laid  on  the  ground,  or  againft  ihe  com  not  yet  cut 
down,  in  a  ilale  fo  regular  and  conne£Ied,  that  thofe  by 
whom  the  iheaves  are  colledled  and  bound  have  them- 
felves  alone  to  blame,  ihould  any  thing  be  left  behind. 
It  is  fu{ficienlly  even  when  lands  arc  ploughed  and  har- 
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Jcjlbe.  (01^  in  a  proper  manner  ^  and  ihe  only  fteceflar7  pre- 
-  I  caudon  in  ftony  ground,  is  to  keep  the  fcythe  a  little 
higher,  that  it  may  not  ftrike  againA  the  ftones.  If 
the  fti^le  be  Ihort,  the  ftraw  cut  off  will  of  courfe 
be  the  longer,  and  of  confequence  more  valuable ;  and 
long  Aubble  only  incommodes  the  cattle  aiterwatds  fent 
to  leed  upon  it. 

Tbefe  and  iimilar  confideralions,  prevailed  with  tbe 
patriotic  (bciety  of  Milan,  to  &nd  to  thele  places  where 
{cythes  are  ufed  for  reaping ;  and  having  procured  a 
model  £rom  SileSa,  they  ordered  one  of  a  proper  fize  to 
be  made.  It  was  firft  tried  on  com,  and  afterwards  on 
uullet }  and  notwithAanding  the  firft  was  far  from  be- 
ing  made  with  accuracy,  and  although  fuch  an  inftru- 
ment  had  ncver  before  been  raade  ufe  of  by  the  reaper, 
nearly  half  the  ufual  time  was  fbund  to  bc  faved,  and 
ihe  wonted  btigue  and  labour  were  much  dimimftied> 
The  eotn  was  cut  without  receiving  any  injurious  Aiock, 
blting  in  an  evcn  and  regular  flate,  by  which  meaos  it 
tns  ^terwards  bound  up  with  eafe  in  compad  ftieaves. 
fiat  Thefi!  inAruments  are  (0  (tmple  in  their  conftnidion, 
cToliinL  that  a  Ggure  of  one  of  them  renders  a  defcription  almoft 
Ii{.i.  oaneceSary.  Fig.  i.  reprefents  thc  SileSan  fcythe  tried 
\^  the  fociety,  the  diiTerence  belween  which  and  the 
Audrian  one  we  ihall  mention  in  our  defcription.  The 
Silefian  Tcythe  diSiers  little  from  that  commonly  employ- 
ed  in  mowing  grafs,  except  that  the  blade  is  rather 
Ciiiller ;  to  it  four  teetb  of  wood  are  added,  parallel  to 
IK  blade,  fixed  and  fecured  in  a  proper  manner,  and 
deSgDcd  to  keep  the  com  together  after  it  is  cut ',  fo 
that  inAead  of  its  falling  in  a  confiifed  ftate,  the  reaper 
can  lay  it  down  in  a  regular  and  compaA  manner.  The 
AuArian  fcythe  b  fimilar  to  the  former,  but  the  blade 
i>  laiger ;  of  courfe  the  wooden  teeth,  being  five  in 
nomber,  aie  longer  -,  the  handle  b  airo  Hatter,  aiid  rathcr. 
crooked. 

Iathefirfi,  the  handle  ab  (iee  fig.  i.)  is  four  Ceet 
three  inches  in  length  ;  the  blade  bc  is  about  two  feet ; 
the  {nece  of  wood  in  which  the  teetli  are  fixed,  one  fbot 
ttn  inches  and  a  half.  Ih  the  /tconJ,  the  handle  is  four 
fcct  one  inch ;  the  blade,  two  feet  eight  inches ;  the- 
piece  in  wbicb  the  teeth  are  fixed,  1 1.}  inches. 

The  di£fierence  in  the  conftru£lion  of  thefe  two  fcy the< 
renders  it  neceSary  to  ufe  them  in  a  different  manner, 
which  wiU  be  better  acquired.  in  pra£Uce  tban  by  pre- 
cept.  Such  as  are  aecuAomed  to  the  ufĕ  of  the  com- 
num  fcythe  will  foon  find  out  the  moft  advantageoitt 
nanner  of  nSng  there  new  kinds  of  fcythes,  and  of  lay- 
ing  down  the  com  property  aftet  it  is  cut. 

Ic  is  neccitary  to  obferve,  that,  in  mowing  grafs,  the  - 
ktt  are  held  in  a  poGtion  nearly  parallel  to  e?ch  other, 
whaeas  in  rcaping  com  they  Aiould  be  kept  on  a  line, 
the  one  behind  the  other,  bringing  the  right  foot  for- 
ward,  and  drawjng  the  left  towards  it.     The  reafon  is, 
thal  when  erafs  is  mowed  it  is  left  to  fa11  where  it  it  - 
cut ;  bat  when  com  is  cut  down,  it  is  to  be  laid  in  a 
pioper  manner  againft  that  which  is  not  yet  cut,  and 
which  is  at  the  reaper's  ]eft  hand.     Were  the  fcet  kept ' 
piuallel  to  each  olber,  the  reaper  woald  be  under  the 
neceSity  of  extending  and  tumuig  his  body  in  a  very  in- 
c«avenier.t  inanner. 

Thefe  ob(ĕrvations  baving  berfn  publiAied,  the  fociety  • 
imde  farther  experimen's  on  the  ^ubje^,  by  which  they 
iHnrertd,  that  when  the  Aalks  of  com  are  bent  down 
by  reafon  of  extr:mely  wet  weather,  thc  woodcn  te»th 


of  the  fcythes  are  apt  to  lay  hold  of  fome  ears,  to  the   ScTthr, 
Aalks  of  whieh  the  iron  does  not  extend ;  and  therefore .  S^)thu.  ^ 
thefe  not  being  cut  below,  are  pulled  fo  that  the  grain         ' 
is  fcattered.     This  chieAy  happcns  from  the  reapert  not 
bcing  accuHomed  to  that  kind  of  fcythe,  and  there£i>re 
not  knowing  how  to  adapt  it.  to  particular  exifting  cir- 
cufflftances. 

It  occurred  to  an  ingeiuous  bkckfinitb,  that,  in  or- 
der  to  remedy  this  inconvenience,  a  eeUeSor  mdde  of 
cloth  ihattld  be  added  to  the  common  fcythe,  as  may  be 
feen  atfig.  2.  where  abc  is a common fcythe,  cdmlofneTi%.'^- 
is  the  gatherer,  which  zt  eJe  is  compofe<l  of  a  thin 
plate  of  iron,  haying  a  hoUow  at  its  extremity  for  re- 
ceiving  the  point  of  the  blade.  At  eJttz  holes  for 
fewing  in  the  clolh,  which  is  coarfe,  light,  and  of  low 
price  ;  it  is  alfo  fixed  to  two  thick  jron  wires,  of  which 
the  upper  one  is  continued  to^  where  it  terminates  in  a 
hole  in  the  handle ;  the  othcr  is  fixed  to  the  back  of  the 
blade.  The  manner  of  fixing  this  gatherer  to  the  back 
of  the  fi:ythe  will  be  better  underllood  by  referring  to 
fig.  5.  which  reprefents  one  of  the  iront  which,  byp;,.  ^. 
means  of  the  fcrew,  are  faftened  to  the  back  of  the 
fcythe.  Thefe  proceed  from,  and  make  part  of  the  up* 
right  irons  m  n,  lo,  which  ferve  to  keep  the  gatherer 
extended. 

This  contrivance  is  both  cheap  and  fimple ;  but  an 
attempt  was  made  to  render  it  moie  fo,  by  fubftituting 
two  iron  hoops  for  the  gatberer,  which  are  (hc\vn  ift 
fig.  3.  by  the  dotted  lines  h  g,  ii,  with  a  crofs  piece/,  p;.  r^ 
which  conneAs  ihem. .  £xperience  hat  ihewn,  however, 
that  the  gathcrer  is  in  general  preferable  to  theie  hoops, 
as  it  docs  not  leave  an  ear  of  cora  behind.' 

SCYTHI A,  an  ancient  name  for  the  norlhem  partii 
of  Afia,  now  known  by  the  name  of  Tarttry  ;  alfo  fer 
fome  of  the  north-eaftern  parts  of  Eutope. 

Tliis  vaft  territory,  which  extends  itfelf  from  the  Iftefr 
or  Danube,  the  boundary  of  the  Celts,  that  is,  from  - 
about  the  sjth  lo  almoft  thc  iioth  degtee  of  eaft  lon- 
^itude,  was  divided  into  Scythia  in  Europe  and  Scythia 
in  Aiia,  including,  however,  the  two  Sarmetias ;  or, 
as  they  are  called  by  the  Grreeks,  Sturomotiet,  now  the 
Circaiiian  Tartaty,  which  lay  between  and  fevered  the 
two  Scythias  from  cach  ethcr.     Sauromatia  was  alfo  dt- 
iHnguiftied  into  European  and  Afiatic  ;  and  was  diyided  *■ 
from  the  European  Scythia  by  the  river  Don  or  Tanais,  . 
which  falls  into  the  Palus  Meotis  ;  and  froro  the  AHatic 
by  the  Kha,  now  Volga,  whtch  empties  .ilfelf  into  th^' 
Cafpian  fea. 

I.  The  Afiatic  Scythia  comprehended,  in  general,  . 
great  Tartary,  and  lluiria  in  Afia ;  and,  in  particular, 
the  Scythia  beyond  6r  without  Imaus,  contained  the  re- 
gions  of  Bogdoi  or  Oftiacoi,  and  Tanguli.  That  within, 
or  on  this  fide  Imaus,  hed  Turkeftan  and  Mongal,  the 
Uibeck  or  Zagatai,  Kalmuc  and  Nagaian  Tartars ;  be-' 
fidcs  Siberia,  the  land  of  the  Samoiedes,  and  Nova  Zem- 
bla.  Thefe  three  laft  not  being  fo  foon  inhabited  as  the 
former,  as  may  be  Teafonably  fuppofed,  irere  whoUy  un- 
known  to  the  ancientt;  and  the  formerwere  peopled  by 
the  BaArian;,  Sogdians,  Gandari,  Sacks,  and  Matlagetes. 
At  for  Sarmatia,  it  contained  Albania,  Iberia,  and 
Colchis ;  which  makes  now  the  Circailian  Tartary,  and 
the  province  of  Georgia. 

2.  Scythia  in  Europe  reached  (towards  the  fouth- 
weft)  to  the  Po  and  the  Alps,  by  which  it  was  dlvided 
lircm  Celto-Gallhi.     It  was  bounded  on  the  foi!lh  by 

the 


Digitized  by 


Google 


S    E    A 


T    ^4    1 


"^   E    A" 


tPlwtpro- 
•ortion  tbe 
lilrface  of 
tketn 
'keartto 
tliat*ftbc 


ihe  lAer  or  Danube  and  the  Eosine  lea.  Its  nortbem 
limits  have  becn  fuppo(ed  to  ftretch  to  the  fpring-heads 
of  tbe  BoriHhenes  or  Nieper,  and  tbe  Rha  or  Volga,  and 
.fo  to  that  of  tbe  Tanais.— The  ancients  divided  this 
country  into  Scythia  Arimafp£B9,  which  lay  eaAward, 
joining  to  Scythia  in  Afia ;  and  Sannatia  Europeana 
on  the  weft.  In  Scythia,  properly  fo  called,  were  the 
Ajimafp8ei  on  tbe  north  *,  the  Gets  or  Dadans  aiong 
the  Danube,  on  the  f6Utb ;  and  the  Neuri  between 
theie  two.  So  tbat  it  contained  tbe  European  Rufiia 
•or  Mufcovy,  and  tbe  LeSer  Crim  Tartary  eaftward  ; 
and,  on  the  wcft,  Litbuania,  Poland,  part  of  Hungary, 
Tranfilvania,  Walachia,  Bulgaria,  and  Moldavia.  Sar- 
matia  is  fuppofed  to  bave  reached  northward  to  tbat 
part  of  Swedeland  called  Teningia^  now  Tinlandi  in 
wbich  they  placed  the  Ooenes,  Panoti,  and  Hippopodes. 
Tbls  part  tbey  diyided  from  Nortkern  Germany,  now 
the  weft  part  of  Sweden  and  Norway,  by  the  Mart 
Sarmaticum  or  Scythicum,  wbieh  tbey  fuppofed  ran  up 
into  tbe  northern  ocean,  and,  dividing  Lapland  into  two 
parts,  formed  the  weftem.  part  of  Swraen,  with  Norway, 
into  one  iiland,  and  Tinland  into  anotber ;  fuppofing  this 
alfo  to  be  cut  off  from  the  continent  by  the  gulf  of 
ihat  name. 

Although  tbe  ancient  Scytbians  were  celebrated  aa 
a  warlike  people,  yet  their  hiftory  is  too  uncert»n  and  ■*■ 
•bfcure  to  enable  us  to  gire  any  detail  whicb  would  not 
prove  equally  tirefome  and  uninterefting  to  the  reader. 
Mr  Pinkerton,  in  a  diAertation  on  their  origin,  endeavourS 
to  prove  that  they  were  tbe  moft  ancient  of  nation»; 
and  be  afligns  for  the  place  of  their  firft  habitation  the  ' 
country  known  by  the  name  of  Perfia.  From  Perfia, 
he  tbinks,  they  proceeded  in  numerous  hord.es  weftward, 
furrounded  the  £uxine,  peopled  Germany,  Italy,  Gaul, 
the  countries  bordering  on  tbe  Baltic,  witb  part  of 
Britain  and  Ireland.  lliat  the  Scythians  were  of  Afia- 
tic  origin  cannot,  we  think,  be  queftioned  ;  and  as  Perfia- 
was  peopled  at  a  very  early  period,  it  may  not  impro- 
bably  have  been  tbeir  parent  country :  but  when  our 
author  contends  that  their  empire  had  fubfifted  for  more 
tban  1500  years  before  Ninus  tbe  founder  <^  th«  Aily-' 
lian  monarchy,  and  that  it  estended  from  Egypt  to  the 
Ganges,  and  from  tbe  Pcrlian  gulf  and  Indian  '(ea  to 
the  Carpian,  we  cannot  help  thinking  thatbis  prejudices 
agiunft  the  Celts,  and  his  defire  to  do  bonour  to  bis  &. 
yourite  Goths,  bave  made  lum  advance  a  paradox  incon* 
fiftent  with  the  moft  authentic  recordt  of  antiquity.  His 
diAertation  bowever  is  ingenious,  and  replete  with  a  vai- 
riety  of  curious  leaming. 

ScrmUN  Lamb,  in  Natural  Hiftorjfi  Sie  Seythian 
Lamb, 

SCYTHROPS,  or  Chankel-bitj,,  a  genus  of  blrd» 
belonging  to  the  order  of  Picse.  See  Ornithology, 
N"  149.  . 

S£A,  in  a  ftrid  fenfe,  ^gniSes  a  large  portion  of 
water  almoA  furrounded  by  land,  as  tbe  Baltic  and 
Mediterranean  feas }  but  it  is  frcquent]y  uied  for  that 
vaft  body  of  water  which  encompatTes  the  whole  eartb. 

What  proportion  ihe  fuperficies  of  the  lea  bears  to 
that  of  the  land  cannot  eafily  be  afcertained, .  RufFon  has 
ruppofed  tbat  the  furface  of  our  globe  is  equaUy  divided 
betwcen  land  and  water,  and  has  accordingly  calculated 
thc  fuperficies  of  the  fea  to  be  85,490,506  T^uare  miles. 
But  )t  is  now  well  known  that  the  occan  covers  much 
inoic  than  thc  haif  ef  the  eaith*s  fuifac<,    Buff9n  be* 


lieved  tbe  ex5ftenciB  of  a  ^aMlhitbertt  «6n6iftnt,  wblcll     Sei. 
Captain  Cook  has  ftiown  lo  be  vifioiiBry.     It  was  this'    "«•'" 
circumftance  whidh   mided    him.      According   to  the 
moft  accurate  obTenrations  hWkertp  made,  the  furface  of 
the  fea  is  to  the  land  as  three  to  one.;  the  6cean  therefoTe 
extends  over  128,235,759  Kjuare  miks,  AtppoSng  the"' 
fuperficies  of  tbe  whole  globe  to  be  "170,981,012  ^uare       , 
mila.     To  afcertain  the  depth  df  theiea  is  ftill  taote  Dcptli  (/ 
difticult  than   its  fuperficies,  Itoth  on  account  of  thetheidu 
numerous  experiments  tvhicb  H'would'be  neceiliny  to.  '^ 

make,  and  the  want  of  pra^r  inftruments  for  that  pur-        '    ^ 
pofe.     Beyond  a  <imain    depth   the  iea  has  hitherto. 
been  tbund  un&thomable  *,  and  though  feveral  metbods 
hzve  beea  contrived  to  obviate  this  difticulty,  none  of 
them  has  completely  anfwered  the  purpofe.     We  know 
in  general  tbat  the  depth  of  the  fea  increafes  gradually  ' 
as  we  lesnre  the  Otore  ;  but  if  this  contimretl  beyond  a ' 
certain  diAance,  the  deptb  in  the  middl^  Of  the  ocean 
would  be  prodigious.     Indeed   tbe   numerous  iilands 
everywbere  iSeattered  in   the  fea  dem6nftrate  tbe  con-, 
trary,  ^'flio«nA|r  us  that  the  bottoib  of  the  water  is 
unequal  like  tbe  land,  and  that  fo  tttt  from  ilnilbrmly 
fiiAing,  it  fometimes  rife8  int6  Iofty  mouhtiuns.     If  the  ' 
deptb  of  the  iiea  be  in  proportion  \ii  the  elevii<^  of 
tbe  land,  as  bas  generally  been  fuppofeii,  its  greatcA 
dopth  will  not  exceed  five  or  Ax  niilesi'  for  tbere  is  no 
mountaln  fix  miles  perpendicular  above  (Dtt  level  of  the 
fe»     The  fea  has  never   been    aAually  founded  to  a 
greater -depth  than  a  mile  and  66  feet ;  every  thing  be- 
yond  that  tberefore  refts  entirely  upon  conjefIure  and 
analogical  reafoning,  'whicb  ought  neyer  to  be  admitted 
to  detormine  a  fingle  point  that  can  be  afcertained  by 
experiment,  becauie,  wben  admilted,  they  have  too  oiten 
led  to  ialiĕ  concIuAons.     Along  the  ccods,  where  the 
depth  of  tbe  fea  ts  in  general  'well  known,  it  has  always 
been  found  propdrtioned  -to   the  height  of  the  Aiore : 
when  the  coaft  is  high  and  mountainous,  tbe  fea  that  n 

waAes  itis  deep  ;  when,'on  the  contrary,  the  coaft  is 
low,  tbe  'water  is  Aiallow.  Whether  this  analogy  holds 
at  a  diilancc  from  the  Oiore,  experiments  alone  can  de-  . « 

temine^  I 

To  calculate  the  <)uantity  of  «rater  ccmtained  in  the  Onaiitity 
fea,  while  its  depth  b  unknown,  is  impoAible.     fiut  if  oTwiter 
we  fuppofe  witb  Buffon  that  its  mediom  depth  is  tbe  "^'^^ 
fourtb  part  of  a  mile,   the  ocean,  if  its  fuperficie*  be^ 
120,335,759  iquareiniles,  will  contain  32,058,939.75' 
cttbic  milcs  of  water. 

Let  us  now  endeaTour  to  coinpute  th«  quantity  of ' 
water  which  is  conAantly  diicharged  into  the  fea.     For 
tbis  purpoie  l«t  us  take  a  river  wbofe  veIocity  and  ^O"""  »,jt-i. 
tity  of  watfr  is  known,  the  Po,  ft>r  inftance,  whicb  ac-^C^«f 
cording  til  Riccioli  is  1000  feet  (or  100   perchcs  ohbtEarti, 
Bologna^ybroad,  10  feet  deep,  «nd  runs  at  therate  oFtrt.io> 
four  milcs  in   an  hour ;  confequently  that  river  dif- 
chargcs  into  tbe  fea  200,000  cubic  perches  of  irater  in 
an  boor,  or  4,800,000  in  a  day.     A  cubic  mrie  con- '; 
tain«    I  »5,000,000   cubic   perches;   the  Po  therefore 
will  take  26  days  to  difcharge  a  cubic  mile  4f  'water 
into  the  fea.     Let  us  now  fuppore,  what  is  perbap*  not 
very  hr  tnm  tbe  truth,  that  the  qaantity  of  water  ' 
which  the  iea  receives  from  the  riven  in  any  country  is 
proportioned  to-  the  cntent  «^  that  country.  '  The  Po    ' 
irom  its  orii^n  to  its  roouth  traverfes  a  countiy  380 
miles  long,  and  the  rivers  which  iall  into  it  on  every 
fide  cUe  ffom  ibutcet  about  ii^  «ikt  difi«nt  from  iti 
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te  The  Po,  tWrc&ire,  tnd  tW  men  'which  It  tecave$,  wa- 
In  a  country  of  45,600  T^uare  miles.  Now  iince  the 
«hole  fuperficies  of  the  irj  land  is  about  4i>745>255 
tquaie  miles,  it  kiiams,  £rsm  our  fuppofitlon,  that  the 
qinndt7  of  wmler  diichargcd  by  all  the  rivers  in  the 
worliil,  in  oae  itj,  b  36  cuImc  iniles,  and  in  a  year 
13,140.  lf  theit&«t  dle  rea  contains  32,058,939  cubtc 
Bdles  of  wmtcr,  it  wottU  take  all  the  nver«  in  the  world 
2439  yean  to  £fcharge  an  equal  qttantity. 

It  may  feem  (brpnSng  that  the  fe«,  lince  it  is  con- 
dMially  Tecaving  luch  an  iButeiA  fiipply  of  water,  doet 
Bot  nCUy  increale,  and  at  laA  co*cr  the  whole  eaith. 
Bol  out  fiirpii(e  Will  cealĕ,  if  we  conSder  that  the  ri- 
vc»  theoilelyes  are  (upplied  £rom  the  fea,  and  that  they 
do  nothing  inore  than  carry  back  thofe  waters  whidi 
the  ocean  is  continually  laviihing  on  the  earth.  Dr 
Halley  has  demonftrat«l  that  the  vapoun  raiJed  &om 
the  ba.  and  tnmfported  on  land  are  {uSicient  to  main- 
tain  all  tbe  fivers  in  the  world.  The  Smplicity  of  this 
sreat  proccfs  is  aftoniflung  :  the  lea  not  only  conneAs 
IIAant  countlies,  tsaA  renders  it  eafy  to  tran{p(Kt  the 
coamMdHks  of  one  nation  to  another,  but  its  waters 
tifing  in  the  ur  delcend  in  (howers  to  feTtilize  the  earth 
and  nooriAi  tbe  vegetable  kingdom,  and  coUeding  into 
BTers  flow  onwmrds,  bringing  fertiUty  and  wealtb  and 
commeroe  along  mth  than,  and  again  retnm  to  the  fea 
,  to  lepeat  tbe  fimie  tound. 
tknB  The  kiioiriedge  of  thit  p«>cefs  of  natute  mtght,  one 
'|kU>.  wouU  think,  have  canvinced  philofophers  that  the  pro- 
|r"|'f    prtion  between  fe«  and  land  continued  always  nearly 
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die  lame.  Philafi>phers  however  have  fbrmed  di£ferent 
theoiies  about  this  as  well  as  moft  other  fubjeds,  main- 
tuning  on  the  one  band  that  the  fea  is  continually 
enctoaching  on  the  land,  and  on  the  other  that  the  land 
B  oonAantly  eaining  on  the  (ea.  Both  fides  haTe  fup- 
potted  thcir  theories  by  argmacnts,  demonArations,  and 
(  incantrawertible  hB» ! 
AnmMi  The  hdght  of  the  mountuns,  fay  the  plulblophei* 
ys^,  who  fiippott  the  encroachments  of  thie  fea,  u  continual- 
imint(hing  ;  expo£ed  to  the  vioIence  of  every  ftorm, 
hardett  rodu  miiA  at  laft  give  way  and  ttimble 
4own.  The  riven  are  continually  fweeping  along  with 
them  particles  of  earth  which  they  depofite  in  the  bot- 
lom  of  the  fea. '  Both  the  depth  of  die  ocean  then  and 
Ac  hdght  of  the  dry  land  muft  be  always  decreafing  ; 
dw  waten  therefore  muft,  unlers  a  part  of  them  were 
miihilated,  fpread  over  a  greater  extent  of  (br&ce  in 
pioportion  as  theCe  caulĕs  operate.  This  reafomng, 
oonvincing  as  it  is,  might  be  confirmed  by  a  great 
namher  of  fiids :  it  will  be  fafficient  however  to  men- 
tion  one  or  two.  In  the  reign  of  AnguAus  the  ifle  of 
Wight  made  a  part  of  Britain,  fo  that  the  EngliSi 
croikd  over  to  it  at  low  water  with  cart  loads  of  tin ; 
yet  that  ilhmd  is  at  prefent  feparated  {rom  Britain  by  a 
chamd  half  a  nult  wide.  The  Godwin  fands  on  the 
ciCetii  (hore  of  England  'were  formerly  the  fertile  edate 
tf  eail  Godwin.  Nor  are  the  encroachments  of  the 
(ea  conCned  to  Britain.  In  the  bay  of  Baise  near  Na- 
plet  there  are  remains  of  houfes  and  ftreets  ftill  ^ilible 
Wow  die  ptelent  letel  of  the  fea.  The  fea  therefore 
ismaking-caiitinoed  encraachinents  upon  the  land  ;  and 
ihe  tiiDe  will  cotne,  by,  ihey,  when  the  waters  will  again 
ccwer  the  tiriiice  of  the  earth. 

Bnch  m  Ae  arguments  of  tho(e  philoibphers  who 
Buitun  the  continuaLencroariiaients  of  Ak  fea.  Thd« 
V«u  XIX.  Part  L 


who  maintain  the  oppofite  theory,  thatthe  land  is  gr«- 
dually  gaining  on  the  fea,  though  they  pretend  not  to  *" 
deny  the  fafts  advanced  by  their  opponeHts,  afiirm  that  /^jg^Mati 
they  are  altogether  infufiicient  lo  eftabli(h  the  hypo-orthofe 
thefis  which   they  were   brought  ^orward  to  fupport.  who  ■ffirai 
Though  the  rivers  carry  down   particles  of  eardi  into '*'**  ?* 
the  fea,  thefe,  fay  they,  are  either  accumulatcd  on  other'  •  •"  ^ 
(hores,  or,  colle^ng  in  the  bottom  of  the  ocean,  harden  fh^f "^ 
into  ftone,  which  being  poAieiTed  of  a  vegetative  power 
ri(es  by  degrees  above  the  furface  df  the  (ĕa  and  forms 
rocks,  and  mountains,  and  iilands.    The  vegetative  na- 
tore  of  ftone  indeed  u  fu(Iicient,  ofit(elf,  to  convince 
us  that  the  quantity  of  earth  muft  be  daily  accumula- 
ting,  and  confequentIy  that  the  fur&ce  of  the  fea  is  di- 
miniihing  in  extent.     Celfius,   a  Swedilh  philofopher 

Sfor  this  dirpute  has  been  carried  on  in  Sweden  with 
le  greateft  keennefs),  has  endeavoured  to  build  thi» 
theoiy  with  more  folid  matetials  than  vegetable  fione. 
In  a  Curioas  raemoir,  publi(hed  in  1 743,  he  aiTerts  that 
the  Baltic  and  the  Atlantic,  at  Ieaft  that  pan  of  it  which 
waihes  Nor  way,  is  conftantly  diminiihing ;  and  he  proves 
thb  by  the  teftimony  of  a  great  maiiy  aged  pilots  and 
fi(hermen,  who  aftirined  that  the  fea  was  become  much 
(hallower  in  many  places  than  it  had  been  during  their 
youth  :  that  many  rocks  formerIy  covered  with  water 
Were  now  feveral  Ket  above  the  furface  of  the  fea :  that 
loaded  veffels  u(ed  formerly  to  ride  in  many  places  where 
pinnaces  and  batks  coold  now  with  didiculty  fwim. 
He  produces  inAanCes  of  andent  fea-port  towns  now 
(ĕveral  leagues  from  the  (hore,  and  of  anchon  and 
wrecks  of  veirels  found  far  within  ihe  country.  He  ' 
mentions  a  particular  rock  which  168  yean  before  wu 
'at  the  bottom  of  the  (ea,  but  was  then  raifed  eight  feet 
above  ils  fur(ace.  In  another  place  where  the  water 
50  years  before  had  reached  to  the  knee  there  was  then 
none.  Se^eral  rocks,  tod,  which  during  the  infancy  of 
fiime  old  pilots  had  been  two  feet  under  water,  were 
then  three  teet  above  it.  From  all  thefe  ob(ĕrvaUon< 
M.  Celfius  concludes,  that  the  water  of  the  Baltic  de- 
crealet  in  height  4^  lines  in  a  year,  4  inchet  5  lines  in 
18  yean,  4  feet  5  inches  in  a  hundred  yean,  and  in  a 
thoufand  years  45  feet.  Confcious,  however,  that  the(e 
hSta,  how  canclufive  (bever  as  (ar  as  relates  to  the  Bal- 
tic,  can  never  determine  the  gencral  queftion,  M.  Celfiu» 
advances  another  argument  in  fupport  of  his  theory. 
AU  that  quantity  of  moirture,  fays  he,  which  is  imbibed 
by  plants  is  loft  to  thc  general  mafs  of  water,  being  con- 
rerted  into  earth  by  the  pntrefaftion  of  vegetables. 
This  notion  had  becn  mentioned  by  Nexvton,  and  was 
adopted  by  Van  Helmont:  ifgranted,  it  follows  as  a 
CDnlequence  that  the  earth  it  continually  increafing  and 
the  water  dimini(hing  in  a  very  rapid-degree.  « 

Such  are  the  arguments  advanced  In  ^upport^o^  batliTheiĕ  ar- 
theories  ;  for  it  is  needlefs  to  mention  a  notion  of  Lin-  g»"»^^ 
niKus  that  the  whole  earth  was  formerly  covered  with*™""' 
water  escept  a  fingle  mountain.    When  faltly  weighed, 
they  amount  to  nothing  more  than  this,  that  the  fea 
has  encroached  upon  the  land  in  fome  places,  and  reti- 
red  in  othen ;  a  concIufion  which  we  are  very  willing 
to  allow.     Whal  was  advanced  by  ihole  phiIofophen 
whe  maintain  that  the  fea  is  continaally  encroachin)^ 
on  the  lond,  «bout  the  dep(h  of  the  fea  conftantIy  di> 
miniAiin);,  muft  remain  a  raere  alTcrtion  till  they  ptove 
by  eiperiments,  dthet  that  this  it  really  the  caJe,  or 
tjut  natuM  has  n«  vmj  of  reftoring  thore  particles  of 
I  eaith 
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*«»•  earth  whicli  ar«  Kalhed  down  by  the  tSvers< 
•  '"  '  they  any  good  rearon  to  affinn  that  thc  height  of  the 
mountains  ts  decreaiing.  Can  a  'fingle  ancontrorertible 
indance  be  produced  of  this  ?  Ate  the  Aips  or  the  Apen- 
•  nlnes,  or  Taurus,  or  Caucarus,  lefs  lofty  now  than  they 
were  a  thouiknd  years  ago  ?  \Ve  mean  not  to  deny  that 
tlie  rain  aflually  waOies  down  particles  of  earth  from 
the  mountains,  nor  to  aflirm  that  the  harded  rocks  aue 
able  to  reriA  continual  Aorms,  nbr  that  many  mountains 
have  ^uiTered,  andcontinue  to  (ufFer  daily,  from  a  thou^ 
fand  accidents.  But  the  eSk&s  produced  by  all  thefe 
caules  are  fo  triAing  as  to  be  altogetber  impercepti- 
ble(A).  Nature  has  afliduoufly  guarded  againdiuch 
accidenls ;  (he  has  fotmed  the  mountains  of  the  moft 
Aurable'  matetials;  and  wbere  they  are  covered  with 
carlh,  (he  has  bound  it  together  by  a  thick.  and  fimi 
matting  of  grafs,  and  thus  fecuTed  it  from  the  rains  } 
and  (hould  accident  deprive  it  of  this  covering,  (he  takes 
care  immediately  to  fupp1y  tlie  defe£l.  £ven  Ihould 
the  earth  be  fwrpt  away  together  witb  its  covering,  na> 
ture  -has  {liU  fuch  refources  left  as  frequently  rettore 
things  to  th«r  former  ftate.  Many  kinds  of  mofs,  one 
would  be  tempted  t«  think,  have  been  cteated  for  this 
yery  purpofe :  they  teke  root  and  Aouriih  almaft  vpoa 
the  bare  rock,  and  iiimilh  as  they  decay  a  (uiRcient  bed 
fbr  feveral  of  the  hardy  Alplne  plauts.  Thefe  peiilh 
in  their  tum,  and  others  fucceed  them.  The  roots  of 
the  plants  bind  faft  the  earth  as  it  accumulates,  more 
}ilants  fpring  vp  and  fpread  wider,  till  by  degrees  the 
whole  furface  is  covered  with  a  firm  caat  of  grtas. 

As  the  fea  covers  fo  great  a  portion  of  the  globe,  we 
ihould,  no  doubt,  by  exploring  its  bottom,  difcover  a 
iraft  number  of  intereding  particulats.  Unfortunale]y 
in  the  greater  part  of  the  ocean  this  has  hitherlo  been 
impoflible.  Part,  however,  has  been  examined  ;  and  the 
di{coveries  which  this  examination  has  produoed  nay 
enable  us  to  form  fome  idea  at  leaft  of  the  whole.  The 
bottom  of  the  fea,  as  might  have  been  conje£Viired  in- 
8eed  beforehand,  bears  a  gteat  refeinblancc  to  the  fuiv 
face  of  the  dry  land,  being,  like  it,  full  of  plains,  locks, 
cavems  and  mountains ;  ibme  of  whicb  are  Bbrupt  aad 
a3moft  perpendicular,  white  others  rife  with  a  gentle  de- 
cli<4ty,  and  Ibmetimes  tower  aboire  tne  water  and  form 
lAands.  Neither  do  tbe  materials  diiTer  which  compo^e 
the  bottom  of  the  fea  and  the  bails  of  the  dry  land.  If 
yrt  dig  to  a  coniiderable  depth  in  any  patt  of  the  earth, 
we  unifomIy  meet  wHh  r«ck  j  the  fame  thing  holds  in 
the  ka.  The  ftrata,  too,  are  of  the  fame  kind,  di^so- 
SA  in  the  ranie  menner,  and  form  indeed  but  one  whole. 
The  fanie  ktnd  of  mineral  and  bitnmineus  iiibAances 
are  alfo  fonnd  interfperfed  with  thefe  ftrata  ;  and  it  is 
to  them  probably  that  the  fea  ts  indebted  tor  its  bttter 
tafie.  Over  there  nattiral  and  original  ftrata  an  artifi- 
tial  bed  has  pretty  generally  been  {ormed,  compofi;d  of 
'di^krent  materials  in  diiterent  placet.  It  confifts  £re- 
quentl]r  of  muddy  lartareous  fubftances  firmly  cemented 
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Nor  have     together,  fometimes  .of  ibells  or  coral  rsdu^ied  to  p9MP*     S/», 
der,  and  nearthe  mouths  of  xiver$  it  i$  generally  cojn.  ^s=r^ 
pofed  of  fine  fand  or  grav;].,'  Tbe  bottom  of  the  kn 
reiembles  the  land  likewife  in  anoiher  parjticwlar :  paanj 
freAi  fpr)ngs  and  even  rivers  rilĕ  out  o£  it,  wliicia,  dK^ 
placing  ihe  ialt  water,  tender  the  lowcr  part  of  ihcie^ 
whercver  they  abound  .quite  frelb^    An  iuAaitcc  ot  .ihi^ 
kind  occurs  near  Goa  on   the  wcilei^)  coaft  of  Ind», 
ilan  •,  and  anotherf  in  the  Meditwrancan  ^pot  Ear  •%Jri4 
from  MaifeiUes.  Tbefe  £a(Ets  oicc^iipn«d  a  notion,  wiiich  ff«*  ■** 
later  experiinents  have  expIoded,  that  the  iea  beyond  aj^^tj 
certain  depth  wa«  always  frefh.  Hittm 

SubHances  of  a  very  beaatiful  appeatanc;  aie  iiC' Pb}fiiiu , 
quently  brought  up-by  the  founding  Iine  from  the  bot-^  ^^. 
tom  of  the.iĕa.  The  plummet  is  bollowed  below,  andP"*^'' 
this  cavity  filled,with  tallow,  to  whicb  ibnae  of  the  fub* 
Aances  «dbere  which  form  the  bed  of  the  ocean.  Theie 
are  generally  f«nd,  grayel,  or  mud^  but  ihey  are  ibme* 
times  of  the  bcighteft  fcarlet,  Yermilion,  purple,  aad 
yellow;  and  ^omeUmes,  though  leG  fcequently,  they  are 
blue,  green,  or  white.  Thete  colours  are  owing  to  a 
kind  of  jelly  which  enveIopes  the  fubftances,  aad  va- 
niih  entirely  as  foon  as  this  jelly  dries.  At  times,  hov. 
ever,  they  airume  the  appearance  of  tartareous  cruit^ 
and  are  then^  (b  permanent,  that  they  can  be  leceiyed 
into  white  wax  melted  and  poured  round  tlicmt,  and 
perhaps  by  proper  care  might  be  convetXed  btoYaluahle 
j>aint$.  ^ 

Sea-water  is  really,  as  any  one  m^  convifice  himielfCalourt^ 
by  pourirg  it  into  a  glals,  as  clear  and  tranlpacent  ^  '''*=  ^ 
river  water.  The  vanous  apjiearaaces  there^ore  whicli 
it  alTumes  are  owing  to  accidental  caufes,  and  not  lo  ai^ 
cbange  in  ihe  waier  itfelf.  Tlie  4^pth,  or  ihe  tnalerialt 
whtch  con^fe  the  bottom  of  ihe  fea,  occaOons  it  to 
aSiune  diilicrent  colours  in  diiTerent  places.  The  Ara- 
bian  guli^  for  inftance,  is  iaid  to  be  red  It^an  the  ca- 
lour  of  the  fand$  which  form  its  bed.  The  appeataace 
of  the  fea  is  affe£led  too  by  the  winds  and  the  fun, 
while  the  clouds  that  -pa^s  over  it  communicale  all  tbeir 
various  and  fteeling  colours.  Whea  the  fun  (binos  it 
is^reen  j  when  the  fun  gleaoas  through  a  fag  it  is  yeL 
low}  near  the  noith  >pole  it  appeara.  black }  while  in 
the  torrid  zoiie'  its  colour  is  «£ten  brown.  Sometisuts 
the  fea  airumes  a  luminous  i(ppeatancc.  See  LjauT| 
VoI.  XII.  page  2.  tt 

The  iea  contains  the  greateft  ^uantity  of  falt  in  theStltiwitc 
tortid  zane,  wherc  otherwire  from  the  eKceftive  beat*'"^*' 
it  would  be  in  dangcr  oT  putxef<>Aion  :  as  we  advanoe 
northward  this  quimtity  diminiihes,  tiO  at  the  pole  it 
nearly  «aoiihes  aItQg«lher.  Under  tbeJine  Lncas^biuwi 
tbatthe  iĕa  contained  a  feventh  part  of  folid  conlents, 
confifting  chieily  of  fea-falt.  At  Harwich  «he  found  it 
yielded  -^tb  of  fea4alt.  At  Carllbroon  in  Swi«leo,it 
contains  y^th  part  (s),  >«nd  on  the  «oaft  of  Grsenland 
a  great  deal  lefs.  Tbis  deiioiency  of  ialt  jiev  the^  poles 
probahly  conUibuties  a  good  dea^  towards  tbe  pEodigj- 
■i  «^» 


(a)  M.  Genfanne  pretends  that  the  Pyrenean  mountains  becorae  an  incll  lowcr  every  ten  yean.  fiut  4 
cording  to  his  own  calculation,  it  wonld  reqttire  a  million-o^  yet^»-  to  'ievel  tbtfe  mountaint  witb  tiie  jitia^ 
tbough  tbey  continued  to  decreafe  at  the  (iime  rate;  and  [Aiioibpbers  tell  u»  tbat  tUs  tats  sa  cdnAuttly  di> 
aiiniOting ! 

(b)  This  nadual  diminution  of  faUnefs  (rom  the  equator  to  the-pol»  is  not^bomrer,  withont  pattiadar  eaaip- 
Ipons..   I1wMeiUtenai»an{eact»itaiBftr,th«ffea-&lt,whkbiskft'thfifrdK<kiaum'ii»<^ 
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Ssb      («I  qMiti&s  oE  ice  irlHcii- Br«  aet  i^h  i»  klM<«.  fea5 } 

"■"  »     ^  fyr  (alt  wnter  rcquures  a  much  greater  degtee  of  coU 

to  ficeze  it  than'  fiefti  trater.     It  was  tbis  circumAance, 

probtUy,  tagetbsr-wilh  it^eonAant  Kioti«ni,  which  in- 

iaeei^K  mtie»ta  to  -iKliew  tbat  tke  fea  never  fioze. 

E*di  timin^  ithe  moderM  it  has  -  bcen  a  gcoeraUjr  re. 

(«*ea  o^Mo»',  -ihat  (ebMCe  is  «i^inally  ^Drnied  in  ri> 

*en.    SuAn  Uln  made' 'the   great  c{uantities  o£  ice 

inth"#lifeb  tiw8aiith-fe»-abounds  an  aignment  fbr  the 

ciiftc&8e  of  a  co(Min«nt''flear  tlM"Antaraic  pole.     But 

kisMirwell  knonm  thk  greBt  qaantitiet  o£  ice  are 

{onBcd  at  a  diAance  from  latid.  Sc»-ice  k  of  two  kind«> 

fitU  iee,  whicll  extends  alon^  tbeAwie,  aw)  is  only  two 

orthKetcet  tkirk;  and  monntain  ice,  which  abouadi 

in  tiie  niddle  of  the  oceaa.    Tfaa  iiae  of  tfaefe  moar». 

(■M  is  isiMeliinm  prodigiaas.*  Tfa«  fea-tce  is  alwayt 

frt(h-,  and  bas'(Men  often  of  great  nfe  to  navigatotSt 

TtKimgbt  oS  fr3-wat«r  is  to  that  of  ritrei-water  as  73 

i»70;  tbat  is,  >  cnbic  fbot  of  fes-water  weighs  73!^. 

«Me  dM&m*  <|uantitf  of  civer-wateri«cigh»«nly  ^olb. ; 

bnt  tUi  protterti»»  «atic»  in  difi«rciit  places.-    It  is 

«ttrtbjr  af  our  ^ttention,  too,  that  the  watcr  at  tbe  iur- 

Hk  of  tlte  fea  contains  leTsi  &te  tJian  near  the  bottom  ■, 

the  difaetice  initeed'  i»  iiicDitfiderable,  but  ^ill  it  is 

ttllBug.    Th«  Compte  de  MarAgli  {oatti  the  iarae 

(|matiC7of  water,  when  ttlcen  htxn  t&e  bottom  of  the 

Mcdiliiisiicaw^  t«  w«igh  one  oance  tbiee  pennyweights 

p  pnt;  wfaefBU  ft<xti  tbe £irface  it  weighed only  one 

«■Ktthse*  peiuywelgltt*  49  graias.     He  repeatcd  thc 

esfiraD«nt  fiMK(iieiMiy  wtth  ncscky  the  fanie  retblt. 

^)— ,n       1Wfea,  »idi  w<ji>tA  to  tereperatnie,  may  fae  diwded 

ta,afike  ins  tw»  icgittns :'  The  fir(l  begins  at  th«  fur&ce  of  the 

fa.  Mter,  and  defe«Mb  as  far  as  the  inAuetice  of  the  ^un^s 

My) ;  the  fecond  reaches  lirom  tbence  to  thc  bottom  of 

a^it    <Wfa.    In  famiiur  tbe  lower  tegion  is  canSABably' 

Tattne   CBldtr  than  the  upper :  b«it  it  is  probable  that  during 

«iater  tbe  veiy  r«r«ef£e  takes  place  ;  at  kail  the  Compte 

''«ie  Mtiiigli  fonnd  it  fo  repeatedly  ii»  tfa«  McditeRaaean. 

Thii  natttrally  refalts  froa  the  fittiation  of  the  water 

nesr  the  boltcHn  ef  tbe^ea.     UninAuenccd  hf-  the  chan- 

{« inthe  atmofphere,  it  retains  always  nearly  the  (anic . 

'de^tte  of  teMtperatute : '  and  this  is  con^derably  abare 

eongdirien  y  fer  tbe  lewtar  region  of  thc  fea,  at  l8»ft  iti 

the  temperate  parts  of  the  world,  was  neyer  known  to  • 

ft2rm/^**zc.    Captain  EIKs  let  dowit  a  fea-gage  (fee  Gac^) 

"--       i»  latitnde  25°  13'  nmlh,  and  longitBde  25"  12'  weft, 

totile'  tiie-'deg*ees  of  temperature  and  fakncfs  ef  tiie 

iea  *t  difiĕrent  depths.     It  defcended  5346  feet,  wllich 

is  t  tnile  and  eteven  iathoms.     Kc  {omi  tbe  lea  Mtet 

kndnUer  in  prot>ortion  to  its  deptb  till  thc  gage  had 

■dAeMed  3900  feet,  wbtn  ths  metcnry  in  tbe  thermo- 

■near  taiiie  up-«t  53  ;  but  the  water  neve<  ^ew  coMer, 

thBti)^  he  IH  down  the  gsge  2446  feet  lower.     At  tbe 

tnihee  the  tbenBOflMter<ftood  at  84. 

Tbe  fe«  has  tbree  kinds  of  motion :  i.  Tbe  iiffl  ts 
dtaf«tdtdBtiei¥  wbich  i«<oceafioHed  by  tbe  wind.  This 
'■Mionisentiicly  confined  to  the  Kit&ee;  tbe  bottom 
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a  very  T&Ient  teinpeft,  tiTe  tw»  feet  UgiKa    it  is  a£! 
firmed  by  Pliny,  and  feveral  otber  ancient  wribnt,  tbal  ^ 


Se» 


«4 


«J 

Titb 

uilhce 

tam». 

watiitd  '^oiduiinr  tbe  moft  violent  (tenns  remain?  perfe£tty 
bt  tke  cdm.  kff  Boyle  has  remarked,  from  the  teilimony  of 
'^  knai  divers,  that  the-fea  is  affeded  by  ihe  windt- 
o^  lo  the  depth  U  fix  lieet.  It  would  f«Ilow  iiom 
ti>i>)thatdiohnf|^ofthewav«s*beve  thc  furfliee  does 
Mt  eicecd  ltx  fcet ;  and  that  this  holds  in  the  MeditC»- 
iwtmtKHMl,  we  aic  inlbniied  by  the  Compte  de  Mar- 
^gS,  thcugh  he  nUoienetinwl  obferved  them^  duiang 


oil  calms  the  waves  of  the  fea;  and  thatdivers  wcre  te*»:)^  ky 
euAomed  to  carry  fome  of  it  for  that  purpofe  in  thciioii. 
mouths..  This  account  was  always  conSdercd'  by  the  • 
Biodems  a>  a  bble,  and  tteated  wtlk  iach  coatempt,  that 
they  did  not  eveR  deign  t»  put  it  to  tke  ted  of  expe< 
nment,  till  Dr  Pranklia  accident;dly  difeo'<rered  itt 
truth,  Happening  in  1757  to  be  in  the  middle  of  a 
large  ileet,  he  obferved  that  the  water  roond  one  or  two 
^meia  was  qnite  calm  aaid  fnu»tfa»  while  everywkere 
elfe  it  was  veTy  much  agitated  by  the  winds.  He  ap^ 
plied  to  tlie  cnptain  fbr  an  explxnation  of  ths  pbenome» 
■on,  who  tcpMed,  that  the  cobks,  he  {iippofed,  had 
tbrown  tboir  greafy  water  out  at  tbc  fcupper-ho]es,  and 
by  that  means  oiled  the  &ies  of  the  YeiTels  in  (jueition. 
Thi*  anfwe>  <&1  not  fatisiy  the  Do3or  at  firfl  ;  but  re-  ' 
colleding  what  Pliny  had  faid  on  the  fub}ef^,  he  rcfeir. 
ved  at  InR.  to  makc  die  esperiment.  He  did  fi>  accord- 
ingly  in  1762,  aad  fbiind  that  eil  a£luaUy  calmed  the 
waves  of  the  fea.  He  repeated  the-  esperiinent  upoo  a 
potid  at  Clapham :  the  oil  ^ead  ilfelf  with  great  rapidity- 
upon  the  fui&ce,  but  did  not  produee  the  dedred  eSeSt, 
becau&,  having  been  thrown  in  npon  die  fide  oppofite 
to  the  ivind,  it  was  inunediately  driven  to  tbe  edge  of 
the  water.  Bnt  upon  throwing  in  a  like  ^uaotity  npon 
tiie  other  fide  of  tbe  lake,  it  calmed  in  an  inilant  feve- 
ral  yardt  o£  the  fnr£3ce  ;  and  gtadually  Ipreading,  ren» 
derĕd  all  tbat  part  of  tbe  lake,  to  the  estent  of  at  leaA 
half  an  acre,  as  finoodi  at  gls&.  The  aurioui  eSeA  pro- 
doced  by  this  liquid  m&y  be  accounted  Ssr  by  the  rcpul- 
fion  which  exifts  between  oil  and  watery  and  between  oil 
and  air,  which  ptevents  all  immediate  contaA,  all  rub- 
bing  of  the  one  upon  the  otber.  ,, 

2.  Tbe  fccond  kind  of  motion  is  that  contisuai  ten-  Motion  to> 

dency  whach  the  whok  water  in  the  fca  has  towards  the  wards  the 

weft.     It  i»  greater  near  the  eqaator  than  about  the  "'^"^'"^* 

poles ;  and  iitdeed  camot  be  iaid  to  take  pkce  «t  nll  ia'"' 

tbe  nortbem  hetuifphere  beyond  the  trophic.     It  begint 

on  the  weil  fide  of  Ametica,   wbere  it  is  moderate : 

hence  that  part  of  the  ocean  has  been  called  Paci/ic. 

As  tbe  wateta  advance  wefiward  their  motion  it  accele- 

rated  f  fo  tbat,  a&er  having  traverfed  the   globe,  they 

ftrike  with  gieat  violence  on  the  eaftern  (hore  of  Amc-- 

rica.     Being  Aopped  by  that  continent,  they  tum  Btirth- 

ward,  and  ran  with  conCderable  impetuoAty  in  the 

gttlf  of  Mesico ;  from  tbence  they  proceed  along  the 

coait  of  North  America,  till  they  come  to  the  fouth 

fide  of-khe  great  bank  at  Newfoundlattd, .  when  they 

titm  ol^  and  rtm  down   ihrough  the  WeOetn  Ifles. 

Thi»  current  it  callcd  the  Gulf  StrMm,      It  was  fitft 

accuratdy  deicribed   by  Dr  Franklin,  who  remarked 

alib,  that  the  water  in  it  having  been  origioally  heated 

in  the  torrid  sone,   cools    fo   gradually  in  its  paifaf^ 

northwatd,  that  ewen  the  htitwle  mig^t  bc  feund  in 

any  part  of  the  Aream  by  means  of  a  tbermometer. —     , 

Tliis  motion  of  the  fea  weftward  has  never  been   ex- 

plained :   it  feems  to  have  fome  connedion  with  the 

trade-winds  and  the  diumal  rcvofaition  of  the  earth  on. 

itt  axis.  is 

3.  Tbe  third  and  moft  remarkable  motion  of  the  Tea  Motion  cc- 
is  the  tide,  wbich  is  a  regular  fweU  of  the  ocean  Qnce':>l>u"^<'  W 
every   12  hours,  owing,  as  Newton  has  demonftrated,*'"  " 

to  tbe  attta£tion  of  the  moon.     In  the  middle  of  the 
fea  the  tide  feldom  rilcs  lugher  than  ene  or  two  feet, 

I  2  but         . 
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bm  «I  dic  ca«&  h  iic^uently  reachct  tbe  heiglit*  •(  45 
ieet,  Bnd,  m  ibme  placet  eTen  more.  -  The^^tide  ge- 
naBUy  rifes  higher  in  ihe  evenng  thanlnr^tbe  mom- 
ing:  on  tbe  cmA  of  Britain  this  hcMs^ln -wintinr^but 
in  funimer  the  motning  tides  aie  bigheit.  In  (oatt 
ieas  it  is-  fsiid  that  there  are  no  tides.  ^his-cawnMibe 
owing  fo  their  being  furrounded  hj  Imd,  bec«ufe  therer 
is  a  tide  in  the  hkes  of  North  AmertCh  ¥ot  amn'' 
planatian  of  thefe  and  other  phenotafenaf  wt  itlht  to 
the  artiele  Tide.  ■■'"  -         - 

SSJ-J^,  that  part  of  the^mofpheraitvM«fa  is  aboPt 
thefea.  ' 

Sea-air  has  been  IbMd-  ial«lb«!ous  »«if  i<ttaai(kabi>f ' 
beneCcial  in  foine  dillempers.  Thi^  Ma^lM  -«Mitig  >tO>- 
its  containing  a  greate^  p^on  of  ox(geHout}gSt  ot<vi- 
tal  ah,  and  being  lef8  impregnated  ^rithnMiioM  vapoara 
tban  the  land.  Dr  Ingenhoafe  4hade  iA;i«vftl  «pptri^ 
ments  to  afcertatn  tfife  falu4Mtly  of  fea4ir.  ''^B;^  «ftixiftg' 
equal  meafures'  6f  comMon  air  and  nitrous  tit,  he  faundi 
that  at  Gravefend,  tbey  occupied  ^eut-to^,  01  one  mea- 
fure  and  f^-g  of  a  mea^uw :  whsreas  on  {ea,'«bcttit  tltMe 
miles  from  tlntf  nouth  ti^-itlM  Tham«s,<t<No  tnealiiMiiitoS' 
air  (one  of  common  and'  oM>4i£>'nitroii$  air)  occupied' 
iirom  0.9 1  to  0.94.  He  Attietopte^  M  fiBiilar  experimeBt' 
on  the  middle  of  the  channel  b«tWe<n  tbe  EngUlh  coaft- 
and  OAend ;  bot  the  motioifof  the  (hip  nndercd  it  im- 
pradicable.  He  found  that  iit  rainy  aitd  \Oifldy  weather 
the  fea-air  contained  a  fmaller  quanaty>  of'*rital  air  tltan 
when  the  weather  was  calm.  On  the  ^ea-lhoiwt  OAend 
it  occupied  from  944  to  97  ;  at  Bniges  he^feund  it  at 
105 ;  and  at  Antwerp  lopi.  Dr  I»genhbafz  thus  con- 
cludes  his  paper : 

It  appears,  iroin  th^e  eKperiments,  that  the  air  «t 
ii»  and  cMe  to  it  is  in  general  purer  and  £tter  foF  «li- 
mal  life  thtn  the  tit  on^^he  land,  though  it  items  to  b« 
fubje£lto  the  fame  inconiiancy  in  its  degree  of  purity 
with  that  of  the  hnd  }  fo  that  we  mayinow  with  tnore 
ooniidence  fend  our  patients,  labouring  undetf''Cenfa«p- 
tives  diforders,  to  the  (ea,  or  at  leaft  to  ptaCes  Stuated 
clofe  to  the  fea,  which  have  no  marihes  in  their  neigh- 
hourhood.  It  feems  alfo  probable,  tbat  the  air  will  be 
iound  in  general  much  purer  iiar  £rom  theland  than near 
the  (hore,  the  fonner  bong  never  ful^&  to  be  mixed 
with  land  air. 

Dr  Damman,  an  emtnent  phyfician  and  pn>feflbr 
loyal  of  midwiiery  at  Ghent,  told  Dr  Ingenhoufx,  that 
when  he  was  ibrmerly  a  pra£litioner  at  Oilend,  during 
feven  years,  he  found  the  people  there  lemarlcably  heal- 
thy ;  that  nothing  was  rarer  there  than  to  fee  a  patient 
labouring  under  a  confumption  or  alihma,  a  malienant, 
putrid,  or  fpotted  fever }  that  the  difeafe  to  whick  they 
are  the  moft  fubje£t,  is  a  regular  intermittent  feTer  in  au- 
tumn,  when  fudden  tranfitions  Arom  Iiot  to  cold  wea- 
ther  happen. 

People  are  in  general'very  healthy  at  Gibraltar, 
though  there  are  very  fcw  trees  near  that  place  }  whtch 
Dr  Ingenhoufz  thinlis  is  owing  to  the  purity  af  tbe  air 
a(ifing  from  the  neighbourhood  ofthe  fea. 
Moft  fraall  iilands  aie  very  healthy. 
At  Malta  people  are  little  ^ubjeA  to  difeafes,  and  live 
to  a  very  adranced  age. 

SEA-Atumony.    See  jfifIMAL-¥lovter. 
SEABear.l    o-.  Phoca     7 

Sf4<C<>w.     See  Tkichecus,  \ 
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MiemotaGY  Jtidhei  •■    '■•:>  ,i' jmtj.tB^      .isiu  01  ^nb^jo'" 
)fi£jij  iteML   'tSttAsiiiABnrEK   *',.';»<-  -    •»  •■    .r^ 

'  SBAiDtnil.  'jSwjLaPHniSj  iGMiiHnDLtM»^ /«Mbtu  - 

'  ^./«wDwjpani  ai«Mnitar!of •  «ery  fii^t>lar'nMaieuiife 
tlte  Gantleiten^s  MagMmii  fm  the  yeas^c^^^^Jwe  liarw 
the  <accc«ntiof  aiNMlra^aB  whidi  was  laid  «o;t>c  talda», 
faMween<Qr{cliKl  »d  Soutbwould,  on  the  eoaft  ofi.  fiirf> 
Cdk;;  and^lAenrards  «ainied  Dmiiid^lircouiiUjr  «•  a  01« 
iiafity  by  tih<t<Mitrfneir«ho  cauglhtratr.>.   .      •     / 

-  ^  its  head  «nd  tMl(Ciya<he  wtiter)  nCHiibk  tlicfec£ 
analiigatcr^  tthastwo  largc  fins,  wliich :fervci it 4otl> 
to^^tnOi  and  t»  fly ;  and  tho^h  they  wetc  &  driod  thalr. 
Icould  nocciUsnd  the»,7ett&ey  appear,  %  tbe  ibld^ 
tohciAiapedJtke  thofC' whida  painters  have  gtvea'  t»* 
drafg<Mis  attd  «dicr  winged  «aooAen.  liiat'  ietw  «c  ibppaiHi 
test  4si  cocic  '<«£  acoM.  Its  iiody  !*<  coweni  Twith  .iaapcneN 
trable  fcales;  itclcgs-iMvc  twojomla,  and  its  feet  are 
lioofed^ Jilce  thofe  of  an  aia :  it  h».fi ve  iow»«^  vcry  «liito< 
and  ihaip  tceth  in  eacii>iaiw,  and  is  in  leneth  ■boot  Sote 
feet,  though  it  ww  longer  whcn  alivc,  it  hsving  ihniiilc.' 
as^  bccamc  di^.     ' 

-''tojt^wascanglit  iipa-netwith  mackciel}  and  bcing''' 
dnigged  on  (hotc,  was'  loioeked  down  with  a  dretchcr 
OP'  l>oat4ioak.     The  4iet-iieing  opcned)  it  iiiddcni^ 
fpning  up,  aml'4ew  abava'50  yuds :  thc  maiiiivhD<fitft<' 
feiMi  it  hod  feveral  of  his  fingerB  bitten  eff;  aiuiiitbBi. 
wound  iiiortify>Bff,  hc  died.  '  it.  aiterwarda  iiiilaiieii  on 
th»^an's  aim  wno  (hows  it^  aBdlacecaled  itii»  much, 
thatthc  mafcles  are  Airunk,  mak  the  haBd«nd  fiiq;erS' 
diitoncd}  thc  wound  is  not  yet  hcafed,  and  i»  tlnnghk. 
to  be  incurable.      It  is  feid  by  fame  to  iiaw  -bee» 
deferibed    by  naturaliAs   uMkr  the  name  of  tba  >Sm'- 
dr^gm."    We  muft  add  toi  the  aooount  now  ginn  o£ 
the  moliiler  cdled  9.  Jta-dragon,  that  we  tini^  ft  catiJ 
trsniBly.  probable  that  tlie  animal  wes  nathing  moatn 
tban  a  diuo^ed  or  overgrown  individual  of  Ibaic-  of  the 
TRcll  known  fpcciet  of  fiili. 
SEA-Gtgt.    S«tSea-GAGE. 

SEA-Hmt.     SCC   LAnbTUA,   HELMlHTHOIiOGT  /•• 

den. 

SEA-Horfe,  in  Ichthyology,  the  Engliih  name  «f  the 
Hippocan^.  See  STHCNATiius,  IcHirBTouiGr  /«• 
d«x. 

SEA-Lemoti.    See  DeRis,  HELMiKrHoiiOGT  hde».. 

SEA-Lion.     See  Phoca,  Mammalia  Indeih^ 

Sea-Mo//,  or  SEA-Mew.  See  Laki»,  OKsrtim»-- 
GT  Indeit.  ''. 

SEA-Man.     See  Mermaid. 

SEA-Morh.  The  eredion  of  beacona,  light-houiĕs,, 
and  fea-ii»Tks,  is  a  ln anch  of  tiie  royal  ni£itOGATlVS. 
By  8  £liz.  13.  the  corporation  of  the  Trimty-ho«ife 
aie  empoweied  to  fet  up  any  bcacons  or  fea-4iiBrk* 
wherever  they  (hall  think  tiiem  neceAary  \  and  if  the. 
owncr  of  the  land  or  any  other  peribn  Ihall  dcfl»f 
them,  or  take  down  any  ilcepk,  tree,  or  athcr  known* 
fea-mark,  he  ihidl  ferfeit  lool.  Aerling }  er,  m  cafe  <^ 
inalnlity  to  pay  it,  he  (hall  be  iffofa3o  outlawed. 

SEA-Needle^  Garf^.  See  £toz,  ICBTHYOLOCT I»^ 
dex. 

SEA-NeU/e.     Sec  jtNIMAL-PIowr. 

SEA-Pie,  or  Oyjler-Cauker.  Soc  HbmaTOPPS^  Oll> 
KriHDLOGT  Indeii. 

SEA-P/amt,  are  tkofe  ▼ceetabln  that  gto«»<ia  ialt- 
watei  within  the  ibotc»  af  tlMifeii;    Tlw  old  faotB«fla> 
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totbdr  amngement,  coatuned.  thea^,  tha 
fid,  t&e  Jta-tm^t  ot  r»K/!niM»<.>nd  the  diSuKnt  fpe- 
cies  KtifiDigm:  d.  Hhbiecond  «aitained  {ubdsncet  of 
a  Ihnttntun^. JStsiAone  snihon^  whish  ieemao  hare 
\mmdL  thp^&ne  jntoK  with  Mbat  we  c^  iunpkyta, 
wilhlliiiiliBimii  i.  tbat  w*  ce{in-f{iongea  to  thia  dais 
aod  Mt  ttttha  ia&.  Tbe  ihird  claTs  was  the  lanie  with 
01  Ailg^^jr i^iMnyneheading  <oraU,  taa»ireform,  &c. 
It  is  now  weli  knawnthat-.  the  gemni  hdiangjng  to  the 
faBawi  ani^^third  of  theCe  claAes,  and  6vcn  ^cnte  refer- 
nd  k>  thc.fiiil,  are  nat  ▼egetablcs,;  btd^  animab,  or  the 
fiadiifBaw  tt  aiMmak.  See  Coilaixi)ia,  Massepora, 
SMrgia.  Sei^iilBnts,  then,  proparly  fpcaiuag,  belong 
la  the  clals  ol  cryptoganua,  and  the  oider  of  alg«  ; 
aad,  accacdhig  to-Boiaacc,  ore  all  coaipiehatded  under 
the  aeniis  af  racas.  We  may  alfo  add  feveral  /pecies 
oC  tha  idvm  and-  CDalerTa  and  the  liurgaso.  The  fiici 
and  Baiiiie  nlv8B  are  tmmeiied  in  the  fea,  are  feffile,  and 
«ithoiit  loat.  The  marine  con&rvss  aie  eithar  fi:ffile  oc 
iaating.     The  iargaco  erows-beyond  ibnndings. 

Asfimie  fpecies  of  tne  fitciu,  wben  diied  and  pre- 
fcfved,  aie  ejclrcaaeiy  beaiitifttly  the  curious,  and.«fpeci- 
ally  tiulc  who  proCicme  the  ihidy  of  botany,  muft  bc 
auiBas  to  know  the  beft  aetlMd  of  prefei«ing  tbcm, 
mthoMt  deAaoying  their  cdour  aod  bea^aty.  Thc  bht- 
kmaagmethod  iajwcommended  by  M.  Maudnytj:  Takei 
a<heat)o{  papor,  or  <rBther  of  pailaboard,  and  a»vcr  it 
iRlh.«Brailh  oa  bodb  Adsa }  and  hanng  cowed  in  a  boat 
todiB  BMik  whece  the  fiKus  aboundi^  phinge.yoiir  var- 
oiftadfMper  inito.idwwater,  and,  detwthing  the.feiiHS| 
pBiive  it  iqmB  the.faper.  Agitate  the  paper:.gentl}r  ia 
thawatec^  thatths:  plant  BMjttbe  propcrly  IpcetMi  over 
ik(  aod  lift--tkem  np  togetber  fi)ftly  o«t  of  the  WBtea: 
thiB  fix.'*dawn7with  pins  the  ibwng  ilaUu)  thab^thejr 
amy  not  be  difphoed,  and  leare  the  i^Bt  lying,ufoa 
thc  vaDiifiied  p*pec  to  dry  in  ^  open  air.  When  it  ts 
fiiU7  diy,  tbe  diSeient  parts  witl  retain  thcir  pofitien, 
and  the  plmt  may  be  prererwd  lathin  the  leaves  of  a 
bask.  To  itut^haco.  tbe  {lime.aid  falt  which  adhere 
lo  it,  walh  it  gently  in  fireih  waler,  aiter  being  iemoved 
Gmb  dK-aeck  ohiBrhieh  it  grew. 

iEA-Strptnt,  a  monHraus  creature,  faid  to  inbabit  the 
BOtthem  liias  aboat  Greenland  aud  the  coafts  of  Nor-. 
w^r.  The  ibllowing  marrellona-account  of  th!s  monller 
i>  given  by  Gnthrie.  "  In  1 756,  one  of  them  was  fiiot 
hjnt  ■aftrr  of  a  ihip :  its  head  refembiled  that  of  d  horiĕ ; 
ihe  aoath  was  large  and  black,  as  were  the  eyei^  a 
wiiite  mane  hanging  from  its  neok  t  it  'Aoated  on  the 
bi^Ke  of  the  waeer,  and'held  its  head  at  lcafi  tn-o  £eet 
wtettheiea:  betweentbe  head .and  .neck.  wem  bren 
er-ai^t  fiiUs,  which  were  veijr  thick ;  aod  the  lengtb 
aiWR  fi)ake  was.  meae  than  loo-  yards/,  ibme  im  fa- 
thmac.  They  have  a  remarkabk  averfion  to  the  unell 
of<Bl4or ;  iat  which  reaion,  -Oiip,  bcat,  aad  berk  maHers 
pmide  themielTcs  with  quantitiea  of  that  dn(tg,  to  pre.^ 
WBt  boiBg  ovaeleti.j^  lerpeiit's  olbdo^r  nwresjbang 
icmarkably  ezqiufite.  The  parlicuhiities  related  ofithi0r< 
miaul  wcidd  be  mcredible,  wre  they  not  attcA^d  upon 
oath.  Egede-,  a  rery  lepotable  author,  fays,  that  on  the  - 
6lhdayof  July  1734«  a  lai«Aand^ghtfuI  Jee-mopiler 
ni6d  itlblb  ibiJngh  out  ot  lhe.water,  thatats  tbmd 
Rached  abore  tbe  main-top-maft  of  the^ikip^  tbat  it 
haAa]an^tABrp^fiioiit,.bT(mdvpaiws,  and  rpwtbd  wgtcr 
l)ke««Wb).  ihttBthe.bedT-.ieaned  tiii.biacowed  wkii 
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■IIm  ,'  fiitl  elais,  ao     fQales  \  the  ikin  was  anertn  and  wrinkled,-«iid  thc  lewer 
part  was  formed  like  a  fiiake.  The  body  of  this  noniler  ^ 
is  faid  to  be  as  thick  as  a  hoglhead  \  his  ikin  is  Yarie^-. 
gated  like  a  tortoi&  Ihell ;  and  his  cKcrement,  wMch 
doats  upon  the  Turiiice  of  the  water,  is  corrofive.^    Not- 
withiianding  the  belief  of  Guthrie,  and  the  teilimony 
which  he  piodnces,  we  cannot  help  doubting  of  the  ex-- 
iilence  of  the  fea-fert)ent.     Its  bidk  is  fud  to  bc  fe  dif* 
proportionate  to  all  the  koown  animals  of  our  globey< 
that  it  requires  more  than  oidinary  evidence  to  rcnder  it 
ciedihle  (  but  the  eridence  which  is  offered  is  ib  very 
ieeble  and  unfatisfa£tory,  that  no  man  of  found  jodge-- 
ment  rrouidi  thiiBk  it  fufficient  to  eftabUlh  the  trath  of 
an  eKtraordinary  £i£l. 

Attempts  have  lately  been  made  to  remre  tbe  opi- 
nion  of  the  esiHence  of  lea-mermaids  and  fea-ferpenta. . 
Ai)  iiidividual^f  the  latter,  it  is  fnppoiisd,  was  fome  time 
^o  thrown  on  Ihore  in  Orkney.  Part  of  tbe  Ikeleton  i»> 
laid  to  be  in  the  mufeum  of  the  Univerfily  of  £din-- 
burgh,  and  another  part  is  in  the  pofleffion  of  Mr  Home 
of  London,  who  thinks  tbat  it  may  bare  belonged  to  an' 
i«dividwl  of  fome  of;the  whak  uibe,  perhaps  a  monfter 
of  that  tribe ;  but  accmding  to  others  it  is  to  be  con- 
fidered  as  conAitOting  a  diAind  genus.  We  cannot' 
ayoid  obferving,  tbat  this  point  muft  remain  unfettled> 
till  other  fpecies  of  this  new  genus  have  been  difcover' 
ed,  or  «t  leaft  tiU  an  entire  individual  have  been  de>- 
{bribed  by  an  experienccd  naturaliA. 

SEA-Siekite/s,  a  diforder  incident  to  nu>ft  peribns  on- 
their  firft  goine  |o  lea,  occaAoned  by  the  agitation  of 
the  TcAel.  Thu  diforder  has  not  been  much  treated  of, 
although  it  is  very  irkfoine  and  diftreffiBg  to  tbe  pa- 
tient  duaii^  its  cootinuance.  It  has,  howerer,  been 
£>und  beneficial  in  afthmatic  and  pulmonary  complaints^ 
and  tbe  inAance»  in  which  it  has  pioved  fatal,  are  ex- 
twmely  rare.  The  fea-fickners  appear^  to  be  a  fpalmo- 
dic  aieĕkion  of  the  Aonach,  .occafionod  by  tlte  altemate- 
preAwre.and  recels  of  its  eontents  againft  ils  lower  inter- 
nal  furlaeev«ocording  as  the  rilĕ  aod  &U  of  the  Ihip  op* 
pofe  the  a^ion  oi  gra^ty. 

The  feaB  in  whicb  the  attacks  of  this  dilbrder  are  ac- 
companied  with  the  greateft  violence,  are  thofi!  where 
tbe  waves  hare  an  uninternipted  freedom  of  a£Hon  %  ' 
and  of  conrequence  bays,  gulis  and  channels,  may  b» 
narigated  with  lafs  inconvcBicnce,  as  tbe  wares,  meet- 
ing  with  more  frequent  reAllance,  the  yelTel  does  not 
expcrience    that  gentle  uniform  vacilIation  which   in- 
duces  (ickners,  and  renders  the  head  giddy.     A  perfoi»> 
iofi^  lefs  inconvenicnce  from  the  diforder  in  a  fmaU  vef- 
lel  on  the  wide  acean,  on  which  the  llighteft  motion  oC' 
the.waves  makes  a  ilrong  impreffion.     He  is  alfo  lel» 
expoled  to  it  in  a  very  lai^  YelTel  decply  laden,  as  th» 
wave$,  in  this  calie,  fcarcely  affe£t  the  veffel,     It  is  iiv- 
ihips  of  an  ordinary  {ize,  and  which  cany  but  a  light 
cargo,  that  the  paSenger  fuffers  moft  from  the  lea-llck- 
nefs.     The  Iboner  it  takes  place  after  embarkation,  the 
coritinuance  of  rt  becomes  the  more  probable.     It  does 
not  always  ceafe  immediately  on  landing,  but  in  ibmc 
cafes  continues  for  a  contiderable  tlme. 

Matiy  methods  of  preventing,  or  at  leaft-  of  mitigat-  - 
ing  this  diferder,  have  been  recommendod,-of  which  the 
moft  eliicacious  appear  to  be  the  foUowine. 

i .  Not  to  go  on  board  immedlately  aiter  eating,  and  ' 
not  to  cat,  inhn»  on  board,  any  laige;  quantity  at  a  ■ 
timc. 
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Sriu  2.  To  take  ttmeh  esercir»,  #itk  as  Kttle  intenni^on 

'  as  pofiibIe ;  as'indolent  paiTengers  are  always  th^gTeat- 
eft  ruiFereT3  fiK>ni'  tha  dilbrder. 

3.  To  keep  inuch  apoR  «teek,  even  when  the  weather 
b  ttotmy,  as  the  i«a  breece  is  not  foi  apt  to  •aSe&  the 
Aemach  a«  the  impure  iiir-o#  tkr  caUh,  tetidAcd  Ib  fbr 
want  of  proper  cireuiation. 

•  4.  Not  ta  watch  the  motion  of 'the  wares,  partieularly 
when  {Irongty  agitMedrwith  tempeO. 

^.  Carelully  to  I^Km  ail  employmetits  by  which  the 
mind  may  ba  haraiTed-,  as  «eading,  Ihidying,  gaming, 
&C.  and  to-  feek  all  oppOTlunities  of  mental  reiaxMion. 

6.  To  drink  occa&mally- ]iqmds  eontaining  ca^bMic 
acid,  as  the  firoth  of  beer  iirongly  iertnented,  or  wine 
and  Seltser  water  mixed  together,  and  fweete»e«l' wkh 
potmded  iiigar. 

7.  It  wtU  aUb  be  beneScial  to  take  fiilphivie'acid 
dnlciiied,  dropped  on  a  bit  of  fugar,  or  in  peppermio* 
water,  or  ten  drops  of  ether. 

The  proper  diet  coniitts  of  bread  snd  fireih  meat,  to 
be  eaten  cold  with  pepper.  All  iweet  faTaured  food 
ihould  be  careRiUy  aydided,  and  tbe  pa^tnger  ought  to 
refr»in  from  fat,  and  particularly  from  fiich  meat  a»  is 
in  the  fmalleil  degiee  t«tnted.  £ven  the  fmcll  of 
iiowen  is  injurious,  Sot  which  t«afon  marine  produStont 
ought  not  to  be  examined ;  but  the  fumes  of  Tiiieg^r 
may  be  advantageoufly  inhaled.  The  drink  AMmld 
conCil  of  lemonade  or  tart  wtnes,  but  never  of  commoa 
water.  An  accidental  dianhoea  has  often  relieyed  the 
patient  from  fea-iicknefs,  and  tbetebre  a  gentle  l»xa- 
Uve  in  fuch  a  difordeT  f«em8  to  be  indicated.  It  will 
a)fo  be  fotmd  uiciul  t»  apply  a  tontc  anodyne  plailer  to 
tfhe  pit  of  the  ilomaoh,  fpraad  opon  leatbti',  and  coYCted 
with  linen. 

When  fymptoms  of  romiting  »ppear,  they  may  oiten 
be  remedied  by  tbe  patient  placing  himrelf  in  a  horizon- 
tal  pofition  on  his  back  or  belly,  and  lying  perfe£t]y 
ilill.  If  the  iits  of  vomittng  are  too  violent  to  be  re- 
pwired,  tliey  Atsuld  be  promolcd  by  a  ilropg  dofe  oi 
falt  water ;  not,  however,  to  be  otten  repeatedi  as  it 
dcbitiitates-the  ilemach.  When  tbe  emetic  operates,  the 
^MieMt  ihouid  heiid  hi»  body,  bringing  his  knees  to^ 
«■Mds  his  brcai^,  and  iupporting  bis  head  againil  a  iiTm 
K(itng'place.  -  His  garters  and  cravat  muil  be  antied,  a 
preeautien  %vhicb  wtU  fecu«e  him  from  the  dangcr  of  » 
ropliHre. 

The  vomiling  having  fub(ided,  a  ilate  of  repoie  will 
prevent  its  retum,  and  the  eyes  may  be  kept  ihut  for  a 
coniiderable  time.  Thcpatient  muit  tnake  choice  of  a 
cool,  ventilated  place,  remembering  to  keep  himfelf 
warm  and  well  clothcd,  as  peHpiration  is  highly  bene- 
£cial.  A  gargle  of  iugar  difiblved  in  vinegar  is  to  be 
taken  in  the  tnoming,  ateompanied  with  frequent  and 


fpare  eatingV  'Water  muibnisiikr'^  tiJwrts^te^itJporĕ 
iiate,  but  miM^wi^  wiMC.^TittegA, w%r«idy'.     A^ 
glaft  (rf  wine  mny  heitaken.  in  the  DKmuiig,  «ritb' wi  iii- . 
fl)fioii  af  orange  p<e4,'g(MiaW  root,  or  pt^istn-Sbatk. 
A  glcifs  of  puTieh-accMiMially  titiien  #tll  %e  ex«r«meiy 
ben^ctah,  by  whieh  pfc>fithr«iflt^4s  t»  oBmiwt.''   - 

Perfons  aceuHmittd'  ta»  im»ke  tobaceo-,  wfllfind  thc 
ttfe  of  the  pnpe  M\Hikrf  on  ■&«h  odci&tm,  'bat  the 
prdSict'  «f  feiehing  wHl  be  in^raMis  to  aU  otherr. 
We  may  add  that  warm  dbthingi  AwaeT  Hatts,  capt, 
trowfer»,  &c.  are  pow«rfel  remĕdies  agtinil  taccci&*« 
«spedoration,  with  every  other  ^mptmn  of -this  dctai^ 
M  aaakdy. 

'  SEA-Smr.      See  ASTEIIIAS,    IHKCktlNTHOLOCTiSlb 

SEHAJrckm.  ■  8«it  EGHim»;-}'    dt^"- 

£e.4-WiI»>,  tbe &lt  watcr  of  thcfea.  ThrfKiiicipal 
Mts  eondihwd  in  iea-watef  ai;e,  rlt,  Commoa  maiise^oi; 
culinary'  Tilt,  compomded  of  lbfiit  «dkaH  or  ibda  vaA 
mariae  aeid  ;  2dly,  A  ialt  fgrmed  by  the  imionr  ef  tb« 
fMne  aeid  with  magnefian  earih  ;•  «nd,  lailly,  A  fi»a)t 
quantity  of  iitlenite.  The  quairtity'of  'ialine  matttet 
eotttatned  in  a*  pittt  «f  iĕa-water,  m  the  Bitciih  &as, 
is^  according  to  Nenmann,  aboat  one  eance  io'  eaeb 
^At  (a). 

The  faltnefs  of  this  water  is  ibppoicd  to  arife  ittm 
iwmerous  mmes  and  mouiHam»  of  ialt  dMjicrild  hcre  md 
thcre  in  thc  depths  of  tbe  fea.  Dr  Haliey  iiipip0fcs  that 
it  is  probabk  the  greateil  part  of  the  fea-^}t,  and  af  aU 
fek  lakes,  trs  the  Cafpian  fea,  thc  Dead  fea,  tbe  lalee  of 
Mekico,  and  thc  Titieaca  tH  Pcra,  is  detived  iewn  the 
water  of  the  rivers  whieb  they  receiive  :  and  &icc  tbis 
fort  of  takes  hai  no  exit  or  difcharge  but  by  the  enbrii» 
tion  of  vapours,  and  nlfo  Stttt  th^  v«pmirs  aae  anlirdy 
^eih  oT  devoid  of  iiich  particles,  it  is  certain  tlmt  tha 
ihltners  of  the  fea  and  of  fuch,  lakes  muft  froai  tim« 
to  time  incre»fe  -,  and  therefore  tbe  faltneft  nt  this  time 
muft  be  greater  than  at  any  time  beTetofere.  He 
finriher  adds,  that  if,  by  experiments  made  in  difier- 
cnt  ages,  we  conld  iind  the  different  quantity  of  falt 
wbich  the  fame  qnantity  of  water  (takcn  up  in  the 
iame  place,  and  in  all  other  the  fanK  dreumAances) 
would  a£Ford,  it  would  be  eaiy  from  thencc,  by  rulcs  of 
pioportion,  to  iind  the  agc  of  the  world  -very  neai4y, 
•r  the  time  wherein  it  has  been  acqniring  its  pi«fcnf 
^altnePs. 

This  opinion  ef  Dr  Halley  is  fo  improbable,  tbat  it 
is  furpriiing  fo  acute  a  philoibpher'  could  have  odopted 
it.  That  freih  watet  riv«rs  ihould  in  the  coatfe  of 
many  thonfand  yean  produce  faltnefs  in  dm  fea,  i« 
quite~incTedibIe.  If  this  were  the  cafe,  every  fea  or 
great  body  of  water  which  receives  rivers  muii  be  fatt, 
and  muft  poffe6  a  degrce  of  faltnefs  in  proportion  to 
the  quantity  of  water  which  the  rivcn  difcharge.     But 


Sct. 


(a)  In  Bergman'S  AialyAs  of  fca-water  taken  up  in  the  beginning  of  Jtme  1776,  about  tlie  latitude  of  tbe  Can»- 
ries,  from  the  depth  of  60  fathoms,  the  folid  contents  of  a  pint  of  the  water  were, 
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'^  |4ie,£tfat  lakc».  i^^n^uuca,^  po^4V)(Uaut  ^lt  but 

d^^\a  tic  f<^  nkuA  4de[vsaidr4n  t^..f>atjj^eA>f  tbeibU 
thraugli  whlc^.  Ahey  ,fiow,  wiM«4i  ^y  ^a.,rofHe  pUices 
^tuii,i)a  Talt  at  aU  :  aind  thv,mRj„be  ihc-re^a  ^by 
tii<  gpt  1Af*  ^  Aipeni^  apd  «ba  Pal^is  I\f«:aiis  41« 
^kJL  3ut  to  tbU.oiHjuoH,  wluch  U  oa«et«ly  byjp^t^^u- 
cal,  thew  are  .u^iiutiui^ualable  qj>jeQiaBS.  |t  is  a  curion* 
^tlut  the  {»knt!s  of  tbe  (^^i«  gi«ateft  under  th<;JiQf, 
ind  diminKbc;  gra^luaU;  as  we  advance  to  the  poles  : 
We  null  tbex«^e  fu]>pofe,  if  Dr  Ualley's  iheory  ba 
[at,  tbit  tbe  eMtb  contau)*  ma^  bU  in  tl^e  iropical 
ttgau  tban  in  tbe  tanpocale  zpm^  and  .more  in .  che 
.tenpenle  «snes  than  in  tbe  brlgid  }  «iML«baA<%ucnU7 
tbat.ti^  ruKr^  ia  ^thera  diSiMCjat  tegions  CAUtais  ^  :qvMfaT 
litj  ^ Jak  pioportionable  to  4b«ix  -diAance  from.  (he 
«iialioi,  Xhi%  bawe«er,  muO.  be  firft  fnro«e4  by  <dir 
(enm^  and  cannot  be  affaaMd  «s  an  «&t^ifl>ed  la£it 
Butt))ece  isanotbe*  «tTcumAance  tbat«alirfjjr  delkays 
thit  tlieary.  If  w«  jdlow  tbat  tbe  fea  iec«ive^.k«  fivlt« 
adt  froa  the  rl«eia,  it  awd  be  «i|aaUy.  Ut  or..^a(l^  ib 
in  evciy  part  of  tbe  eartb.  For,  acooKiing  to  a,  &TDfia 
awtKdlbnofta.fdacipkj{tcbe9uftry,,"  whea  at^y  fub- 
fi«W:.it  -diOblHM  in  «wtei  witii  tbe.aAiilaBce  «f  .-agita. 
tint  ^t-aibatewr  {lact.  of  tbe  water  it  is  iotroduoed,  it 
niU  be  equaUy  diffk^ed  throu^  Uia  whele  li%aid." 
N«R  tliQt)gb  it  weae  truc  that  a  greater  qiwntlty  .of  bh 
mreiatraduced  into  tbe  Gsa  under  tbe  line  tban  tawa«l« 
tix  fokt,  irom  tbe  conttaot  aj^itation  oBcafioned  by.  tb* 
wa^and  tide,  the  falt  nuift  foon  pervade  the  Mrbok 
Bsl^i^water.  To  fay  tbat  tke  fupeii«r  degnec-o^  beat 
ia  tle  tropical  re^ons  may  diAblye  a  greater  qua<>tit7 
d  ^l^  wiil  not  doftray  our  «rguawnt }  for  it  is  an  eila> 
«lillKii  ptiacipk  ia  cbemii^ry,  tbat  cold  w»t«r  will  di^. 
lolw  iiM^  BS  great  a  ^uantity  of  ialt  a«  bot  waiter  «an 
diiilre. 

X(w  &iltiiels  af  tbe  fia  ,has  Blfo  .hceti  «fcMbed  (o 
tiie  falution  «f  fubt«miMoas  nuf)es  ot  iaU  which  is, 
£i{faiĕd  10  abound  ia  tbe  bottom  of  tbc  iea-Aad  oloiig 
ili  ibai^  Bttt  this  bypotbeiis  cannot  be  Tuppoited» 
Ift})elĕa.raetecoBftaiit]jy  diflalving  falt,-it  wou}d  fo<m 
becosM  Citumted  j  £or  it  caanot  be  &id  that  it  is  depii. 
Ted  of  anjr  {>art  of  its  falt  by  ewtporation,  fince  jrai»* 
V4ter  is,.&elh,  If  tbe  f^  wcre  ta  hecome  iaturated, 
ncit^  fiihe8  nor  vcgatafales  co.uld  liv4  in  it.  We  guiA 
tliac&ce  delpair  «f  b«ag  able  te  «ceount  fbr  th^  ialt- 
■efs  «1  tbe  fea  by  feoond  caaies  ;  oiod  muft  (uppoie  thal 
ithasheen  faU  iroiB  the  creatioD.  It  is  >impaffible  io- 
itti  tD  bppolie  tb«t  the  waten  of  tbc  fea  w<pe  at  my 
ptriod  fre(b  iln<!e  the  &)niiatioa  a£  Aihes  and  &a-plailts  i 
kt  u  tbefe  will  not  lire  in  water  faturated  with  &U, 
■sither  will  tbey  live  in  water  diat  i«  fre(b ;  we  tbci^ore 
conclude  that  tbe  ialtnefs  of  the  fea  has  been  nearly  th« 
&iDe  in  all  ages.  Tbis  is  the  fimpkft  bjjipothcSs  of  the 
diree  that  bas  bcen  ■Mntioned.  It  e^^plains  beft  tbe 
'nnous  phenomena,  «nd  is  invoWed  in  fieweft  diSiculliea. 
We  (hall,  however,  «llow  tbet  these  may  be  (bme  exj> 
*tp<i«nt}  tbat  the ialtMis  of  fome  (ĕas,  or  of  perticular 
F*^  of  tbe  faaM  fea,  may  be  increafed  by  ■aines  o£ 
(ock-ralt  dirperied  near  its  (horcs. 

^itb  rcgaid  to  tbe  ule  of  tbis  fa1t  property  of  iea- 
*ater,  it  is  ob(erved,  that  the  ialtnefs  of  tlie  iea  pre- 
«raiu  tnoen  pare  and  Xweet,  .wbtch  otbecBiiit  irould  . 
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«oETup^.aod  £i)ak  ifkt  a  iiUby  l^be,  and  coobouently 
.tlat4ioaf;  of  tbe  mjriads  o£  crcatures  wbich  uow  11  ve 
tiierein  could  then  bave  a  being.  Fi'om  thence  .alfe  tbe 
^jicater  bscomas  mucb  beavter,  Rnd  Lhecc£»iie  (hips  of 
greater  fize  and  quantity  may  be  ufed  tbcreon.  Salt> 
w;it^  ^ih  datb  not  freeze  ib  iban  as  fre(b-w«ter,  wbence 
tlie  feas  are  jnose  free  for  nawjgation.  We.bave  a  dif- 
&;^aUqn,  by  IH  Ku^el,  concerning  tbe  medical  uiĕs  of 
iea-water  in  difealĕs  of  the  .glands,  &c.  wherein  the  an- 
tb(^  psqiwi«5  bsae  obfervations  upon  the  the  nature  af 
fea-wati;r,  «onddered  as  io^^nated  wilh  particles  ef  all 
the.bodies  it  paiTes  oyci;,  (uch  «s  fut»sarine  plants,  6&x, 
tdu^  .mina^a^  &v:,  and  falurated  with  tiieir  feveral  ef- 
.flufia,  tfi  eniiicbit  and  luepit  £rom  putreia&ioB :  .wbence 
this..fluid  is  iuppodsd  to  contraS  a  fuapincls ;  and  the 
wbole  colle3ioB,  being  pervaded  by  tbc  fulphureoas 
i^aaii^  pa(ru)g  ihreugh  it,  to  condilute  what  we  caU 
Jaa-wat^  i  (be  .conf^«d  diilinguiihing  chaia£leriftics  of 
.which  are'(iiltnefs,  bitternefs,  nitco&y,  and  uiiduoiii>y.' 
.u.-h«nce  the  autber  «endudes,  tbat  it  may  be  juiUy  exr 
pe^ed.lo  contribute  %naUy  te  tbe  improvement  «f 
f  hy^c.  Tbe  caies  in  wbicb  our  autbor  itdbmis  us  we 
«re  toexpc£l  advantagfl$  ironi  (aa-water  aise,  i.  lo  all 
.Kceot  obllrufliens  .of  tbe  '.glaads  .oi  the  inteiUnes  and  ' 
f»6(ĕater;y.  2.  All  recont  obAru^Lons  of  tbe  pulaM>. 
nary  ^lands,  wod  thofe  of  l^  viicera,  whicb  ftequently 
ysoducc  coafnafiptions.  }.  <A11  reccat  glasdular  iwei. 
lin^  «f  tfa»  mdt,  oi  other  parts.  4.  Aecent  tomoi* 
of  the  joint^  if  tbey  are  not  fuppuiated,  or  become 
icbirrous  er  canccrous,  and  bavc  not  carious  bonee  fur 
tbeir  cauii:.  5.  .Racent .  defluxions  upon  the  glands  af 
tbeeyelids.  /6.  AU  defasdatioas  of.tbe  ikin,  from  a« 
ciySpelas  4«  a  kpra.  7.  Diicaics  o£.  tbe  glands  Qf  the 
&ofe,  with  their  ttfual  companion  a  tbicknefs  ef  tbe  li|». 
&.  Otkftrudions  of  the  Judneys,  where  tbers  is  no  in- 
AaiDmation,  and  the  ftone  not  largei  9.  In  recent  ol>> 
itru^ioBS  .of  ibc  liver,  this  metbod.  wili  be  propei^ 
icbeM  itipi(pventsconftipatiains  of  the  belly,  and  ainAt  . 
other  Biedicines  ditc^ed  ia  iSccical  ca&s.  The  faiac  ' 
loemcdy  is  faid'tobc«f  fignallĕrvice  in  tbe  broncbocek  f  . 
a«d  is  likewiie  «ecommended  £»  the  prevcntion  of 
tho(e  bilious  colics  that  fo  frequently  affe£^  our  m*-  - 
riners. 

Pr*/irvatun  rf  Ss:ArWuterfrom  Putrefa8mn  As  it 
is  fomatimes  neceSary  to  preferve  fea-water  in  caiks  for 
bathing  and  olher  purpofes,  it  is  of  importasce  to  know 
bow  to  keep  it  from  pu(i«fadion.  Many  experiinent« 
wcreoaade  to  dctermine  tbis  point  by  Mr  Heniy,  and 
are  recorded  in  the  £rft  volame  ef  the  Memoits  of  the 
Ut«i»ry  and  Philofophical  Seciety  0f  ManchcAer.  Uis 
firft  e«periment  we  (hall  here  -prefcnt  to  oior  readers; 
"  To  «ne  quart  of  ii;a-water  wera  added  two  fcTuplcc 
of  freih  quick-lime }  to  another,  half  «n  oancc  ofcom> 
mon  culinary  faU  ;  and  a  tbird  was  <kept  as  a  (landard 
without  any  addition;  Tbe  moatbs  of  die  bottles  being 
l6ofeiy  corered  with  paper,  they  werc  .expofed  to  tbe 
ailion  of  tbe'fun  in  fome  of  tbe  hotteft  weatber  in 
fdmmer. .  In  about  a  week  tbeAandard  becamc  veiy 
diFenfive  ;  and  the  water,  'nith  the  additional  quantity 
of  falt,  did  not  continue  fweet  many  hours  longcr  \ 
whereas  tbat  witb  iime  continued  many  joonths  withoat 
ever  exhibiting  the  kaft  marks  of  putridity."  Wbea 
he  «dded  a  dram  more  of  quicklime,  the  wbole  of  tbe 
magneiia  contaiaed  ia  tlie  wate^  was  (eparated }  and 
«lii». «  iuitbec  addiUoa  was  oad^  b  Jinc-waur  w«« 
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iounediately  ^otmed.  He  there£are  concluded,  that 
two  fcniples  of  quick}ime  are  fufficient  to  prelerve  a 
■quaTt  o{  fea-water.  The  proportions,  howeTet,  may 
■Tary  a  little,  according  to  tbe  Arength  vt  the  quick« 
lime  emplojed. 

Frefbtmt^  of  SEAWmltr.    The  methad  of  making 

fr*(w"''  f**-**t*'  fr*^  **■*  ^**?  *  de£dcralum  in  navigadon. 

<ĕavint«^  ^*"y  ™ethod»  have  been  propolĕd  £br  this  purpote.  Mr 
Appleby  publiihed  an  account  of  a  proceb  which  he  had 
inftituted  in  the  year  1734.  He  difttlled  fea-water 
mth  a  quantity  of  la^  inftmalis  and  calcined  bones  \ 
bttt  this  procefs  vras  foon  laid  aHde,  as  it  was  not  only 
difficult  in  itfelf,  bnt  rendered  the  water  unpalalable. 
Dr  Butler  propofed  (bap-leys  in  place  of  Mr  Appieby'i 
ingredients  ;  but  the  water  was  ftiU  liabk  to  thc  iame 
obje£tion.  Or  Stephen  Hales  reeommended  powderod 
-chalk ;  but  his  method  was  expenfive,  and  did  not  im* 
prove  the  tafte  of  the  water.  Dr  Lind  of  PortliMKith 
diftilled  fea-water  withont  any  ingredients  ;  but  as  the 
experiment  he  made  was  peribrmed  in  a  TeSel  contun- 
ing  only  twoquarts,  with  a  glafs  receiver,  in  his  ftudy, 
«        nothing  conclufive  can  be  dntwn  froni  it  for  the  ufe  of 

t>rlrvij>g's  bilors.  At  length  Dr  Irving  brought  theprocefs  to  a 
yety  high  degree  pf  fimplicity  and  perfeAion,  by  wbich 
the  water  is  obtamed  pure,  without  much  cxpence  of 
iiiel  or  a  complicated  apparatus.  For  this  Taluable  dif- 
coTery  he  receiTed  a  reward  of  5000I.  The  advantaget 
of  this  method  remain  to  be  ftated,  which  may  be  redu» 
ced  to  the  following  :  i.  The  aboliOiing  all  Aills,  ftill. 
heads,  worm-pipes,  and  their  tubes,  which  occupy  fo 
much  fpace  as  to  render  them  totally  incompatible  with 
the  neceiraty  bu&nefs  of  the  fliip  ;  and  ufing  in  the  room 
of  thcfe  the  ftiip's  kettle  or  bcaler,  to  the  top  whereof 
may  occafionally  be  applied  a  fimple  tube,  which  can  be 
eaGly  made  on  board  a  TeiTel  at  fea,  of  iron  plate,  ftove 
iiinnel,  or  tin  Oieet ;  fo  that  no  fituation  can  prerent  a 
•ihip  from  being  completely  fupplied  wilh  the  means  of 
diftilling  lea-water.  2.  In  confequence  of  the  ptinciples 
■of  diftiUati«in  being  {iiUy  afcertamed,  the  cotitrtTance  of 
the  fimpleft  means  of  obtaining  the  createA  quantity  of 
jdiiliUed  water,  by  making  the  tube  iutticiently  large  to 
TecaTe  the  whole  column  of  Tapour,  and  placing  it 
nearly  in  a  horizontal  diTeftion,  to  prevent  any  com- 
preAion  of  the  fiuid,  which  takes  place  fo  tnuch  with 
the  common  worm.  3.  The  adopting  ef  the  fimpleft 
and  moft  eSicacious  means  of  condenfing  vapour ;  for 
nothine  more  is  required  in  the  diAillation  but  keeping 
the  furface  of  ihe  tube  always  wet,  whtch  is  done  by 
■faaving  fome  fea-water  at  hand,  and  a  perfon  to  dip  a 
mop  or  fwab  into  this  water,  and  pafs  it  along  the  upper 
fur&oe  of  the  tube.  By  this  operation  the  vapour  con- 
«ained  in  the  tube  will  be  entirely  condenfed  with  the 
greateft  rapidity  imaginable  ;  for  by  the  application  of 
-Che  wet  mop  thin  ttieets  of  water  are  uniformIy  fpread, 
iuid  mechanically  preAed  upon  the  fiirface  of  the  hot 
tube  ;  which  being  conTerted  into  vapouT  make  way  foT 
a  fucceflion  of  frefli  fiteets  ;  and  thus,  both  by  the  eva* 
poration  and  cIofe  contad  of  the  cold  water  conftantly 
repeated,  the  heat  is  carried  off  more  eSie£hialIy  than  by 
any  other  method  yet  known.  4.  l'he  carrying  on  the 
difiillation  without  any  addition,  a  corred  chemical  ana- 
lyfis  of  fea-water  having  evinced  the  fuulity  of  minng 
tngredients  with  it,  either  to  prevent  an  acid  from  rifing 
with  the  Tapour,  or  te  deAroy  any  bituminous  <m1  fiip- 
jfe&d  to  exift  in  iea>water,  and  to  coDtaminate  the  &■ 
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Rilled  water,  gimig  k  that  Cery  ■■faIalaU(i  ti4e  ti^  Jh. 
parabk from  the iDrtner  pnotSu».  5.  Thc akcttauuM ''  >«^ 
the  proper  q«Matitv  of  fai-iv«ter  that  o«ght  ta  bc£ftill 
led,  wheieby  the  fre(h  «rater  is  prermted  Seom  contiaA- 
ing  a  noxioHs  uupieguaUon  of  inetaUic  fidts,  and  the 
T^I  htHrn  bcing  coRoded  and  othaamCe  danuiged  bf 
the  falts  caking  on  the  bottom  «f  it  6.  Thc  prod» 
cing  a  q«Mntity  ef  fwc«t  «nd  wholrf— n  water,  per- 
MOy  agreeable  to  the  taile,  and  fufiicieM  fbr  all  tbe 
pttrpofe»  of  Aiipping.  7.  The  taking  advattii^  of  th« 
'dreiGmg  the  fliip's  proTifiona,  ib  as  to  diftil  a  rtty  confi- 
derable  quantity  of  water  bom  the  Tapear,  whicb 
woaid  «thcTwiiĕ  be  Ioft,  without  any  ad<fitian  of  AieL 
To  finn  up  At  «etitt  of  dii*  aethod  in  a  finv  wordt  ■: 
The  ufe  of  a  fia)pte  tabe,  of  the  ■«Boa  eafy  conftruAion, 
api^inble  to  any  fliip*t  ketde.  The  uM&tig  aU  uigre- 
diaita ;  ali»tt«ining  Ae  praperlion  ef  water  to  be  di- 
fiiUed,  with  evety  adTantagc  of  quality,  faving  of  fael, 
aad  ptelciTatiou  of  bMktt.  The  obtaining  fire(h  water, 
«^e^Mne,  pahiiable,  «Bd  in  fttflkient  quantitiet.  Ta- 
king  advanttge  of  the  Tapewr  which  afcends  in  thc  ket- 
tlewhile  the  fliip's  proTiAons  are  botling.  AU  thefe 
adTantages  are  obtained  by  the  aboTC  mentioned  fimple 
«ddition  to  the  common  Atip^s  kettk*.  But  Dr  lrving 
propofet  to  introduce  two  nitther  improvcments.  The 
firft  is  a  hearth,  or  ftoTe,  fo  coiAraAed  that  the  fire 
«duch  it  kept  up  the  whele  day  £ar  the  common  bufinefi 
of  the  fliip  ierrct  likewiie  ior  diAiUatkm;  whercby  a 
fuAident  qu9ntity  of  water  £Dr  aU  the  econotoical  pur« 
pofet  of  the  fliip  may  be  obtaiited,  with  a  Tety  incoiifi- 
derable  addition  to  the  expence  of  {iiel.  The  other  im- 
proTcment  is  that  of  fubftituting,  even  in  the  Iargeft 
Aiips,  caft-iron  boilert,  of  a  new  c<mftmdion,  in  the 
place  of  coppert. 

As  foon  as  fea-water  is  put  into  the  bcnler,  the  tahej^ittiiiM 
is  to  be  fitted  either  into  the  tep  or  lid,  round  whtch,  if lor  ditill' 
neceSary,  a  bit  of  wet  linen  may  be  applied,  to  make'"S'*'*" 
it  fit  clole  to  the  mouth  of  the  veflel ;  there  wiU  be  no***' 
occafion  for  loting,  at  the  tube  aAs  like  a  Amtiel  in  car- 
lying  off  the  Tapour.  When  the  water  begins  to  b<ri], 
the  Tapour  Aiould  be  allewed  to  pait  fTcelyfar  aminute, 
which  will  effeduaUy  dcen  the  tube  and  uppcr  part  of 
the  boiler.  The  tube  it  alterwards  to  be  kept  con- 
Aantly  wet,  by  paAbig  a  mop  or  fwab,  dipped  in  fea 
water,  along  its  uppdr  furface.  The  wafte  water  run- 
ning  from  the  mop  may  be  canied  off  by  means  of  a 
board  made  like  a  fp<mt,  and  placed  beiieath  tbe  tube. 
The  diftillation  may  be  continued  till  three-fotttths  0? 
the  water  be  drmvn  off,  and  no  fiirther.  Thit  may  be 
tiicertained  either  by  a  gauge-rod  put  into  the  boiler,  or 
by  tneafuting  the  water  diAilled.  The  brine  is  then  to 
be  let  out.  Water  may  be  diftilled  in  the  fame  manner 
wUle  the  provifi<ms  are  boiling.  When  the  tube  is 
made  on  fliore,  the  beft  fubftance  foT  the  purpofe  is  thin 
copper  weU  tinned,  thit  being  mote  durable  in  long 
Toyages  than  tin-plates.  Inftead  of  mcmping,  the  tube, 
if  requited,  may  have  a  cafe  made  allo  ot  copper,  fa 
much  larger  in  diameter  as  to  admit  a  thin  Ateet  of  wa- 
ter  tocirculate  bctwcen  them  by  ineans'of  a  fpiral  cop- 
per  thread,  with  a  pipe  of  an  inch  diameter  at  each  enif 
of  the  cafe ;  the  lower  for  receiving  coM  water,  and  the 
upper  for  carrying  it  off  whcn  heated. 

When  <mly  a  very  fiii8ll  portion  of  room  can  be  con- 
▼entently  allowed  fbr  diftillation,  the  machiiie  (fig.  2.), 
which  u  only  27  tnch«  long,  may  bc  fubfiitttted,  t» 
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*».-inn^JMNI»r^:»i*^a^.'   The  prindpal  inUntion  of     than  of  a  compaa  body,  and  the  quantityof  the  fluid 
't  -'^M»  iBiiaiWej  haweyer.^WS}  dKlil  rum  and  other  li-     parts  bears  a  confiderable  proportion  to  the  quantity  of  ^ 
■*" — ■     ■  ■      ice.    -But  «s  the  water,  by  undergoing  the  fucccffivc 
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qa6A';'f<4*wBfchr-^tirpofe  it  has  been  employed  with 
extn(*ftfiiityfcfccrf^  in  prey^ĕriting  an  empyreuma,  or 
fieiytafle.'  ••  '  ' 
■J^..  R^lr'.  «#ftfents  in  pcrfpeftive  a  fe€K»n  of  the 
'^,  *  two  Wlers  taken  out  of  the  frame.  In  the  back  part 
ot  D,  E,'aWfieti  openi>tg!i'  ^««'^he  cocks.  t)*  the  top 
"b  a  di<fiWi1g  tube  A',  B,  C,  fivc  inches  dlameter  at  A, 
and  d<tffilrng  iri  fize  to  three  inches  at  C  ■,  the  lEngth 
tom  §10  C  is  five  feet.  '  Near  C  is  a'  li^g  to  prt^tnt 
the  ?fater  which  is  appTied  to  the  furface  frora  mixing 
wilh  the  MKilled  waler.  In  the  infide  8f  the  fube,  be- 
low  fi,  is  a  fi»i»l!'l?p«fkdging,  ft»  hinder  the  dillined 
waterfromYetunrHtg'ihto  the  boiler  bythe  roiling  of 
ihe  fcip. 

In  figure  a.  A,  -8,  C,  D,  reprelent  a  »ertical  ttSion 
ofacopper  box,  2^  inche»  long,  feven'inchei  wide,  and 
II  in  bMght,  tinned  on  the  infide.  In  the'b<)ftom  F{s 
«n  ipenure  about  flx  inchesin  diameter,  ha^-ing  a  ring 
to  fit  on  the'(tni  or  boiler;-'  The  dotted  lines  whieh  rnn 
ntarly  borizontal,  are  veffel»  of  thin  coppe^r,  tinned  en 
,  Ae  oatfide,  two  feet  long,  feveri  inches  wide,  and  three 
quaTteis  of  an  inch  deep.  At  G  is  a  fbnnel  to  receive 
cold  irater,  which'feconveyed  into  thc  ^elTels  by  cem- 
nimicating  pipes,  contrived  in  fuch  a  manner  as  to  form 
1  compkte  and  quick  circulation  of  the  water  through 
their  whole  extent.  When  the  water  is  become  hot  by 
ihe  ajiion  of  the-  fteam,  it  is  difcharged  by  the  horizon- 
tsl  pipe  at  A.  £  is  a  pipe  from  which  the  didilled  wa- 
tn  or  Tpirits  nin,  and  is  bent  in  fuch  a  form  that  the  lf- 
qiior  ranning  irom  it  a£ts  as  a  valve,  and  hinders  any 
Atam  from  efcaping  that  way.  On  the  top  of  the  box, 
at  H,  is  a  fafety-valve,  which  prevents  any  danger  fro*m 
a  great  accumulation  of  vapour  not  condenfed  for  .%vant 
of  a  proper  fupply  of  cold  water. 
^  We  (hall  now  mentien  a  different  method,  difcovered 

la^  jf  by  the  Chevalier  Lorgna,  by  congelation  of  fea-water. 
fcj4niiiij  &a-ivaler  requires  a  very  great  degree  of  cold  in  order 
|iJ7t»ij«.to  becone  ice.  Our  author  found  that  a  freezing  mix- 
tute,  made  by  mixing  three  parts  of  pounded  ice  with 
tw  parts  of  common  falt,  was  quitt  futRcient  to  freeze 
)(•  The  cold  produced  by  this  mixture  is  equal  to  about 
4*  below  o  of  Fahrenheit's  thermometer, 

A  qnanlity  of  fea-water  is  never  entirely  congealed, 
*  portion  of  it  always  remuning  Auid  ;  and,  what  is  very 
remarkable,  this  fluid  part  is  incomparably  more  hill  of 
ialt  and  more  naufeous  than  the  reft  :  hence,  if  this  be 
^paiated  from  the  congealed  part,  the  latter  on  being 
mdtedwill  be  found  to  contain  much  lefs  falt  than  it  did 
'*fere  congelation.  This  we  rtiall  call  the  water  of  the 
M  purijiealion. 

If  tbc  water  of  the  firft  purification  be  again  congeal- 
M)»  part  of  it  will  remain  tluid  as  in  the  firft  operation. 
*his  Huid  portion  will  contain  a  greater  proportion  of 
«It  than  the  reft,  which  is  of  courfe  more  purc,  and,  be- 
jjjgmelted,  form^  the  water  of  the  lecond  purification. 
Thm,  by  repealedly  freezing  the  fame  fea-water,  and 
«paiaiing  the  fluid  from  the  congealed  part  iu  every 
"peraiion,  it  is  at  laft  perfeftly  purified,  fo  as  to  be  cn- 
lireljr  diretted  of  falt,  and  as  fit  for  drink  and  other  pur-i 
polts  a$  the  pureft  water  that  is  ufed. 

At  firft  the  fea.water,  in  order  to  be  congealed,   re- 
qtiirts  %  very  great  degree  of  cold,  as  mentibned  above, 
"'c  ice  formed  in  it  confifts  ralher  bf  fcales  or  filaments 
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congelations,  becomes  tnore  and  more  pure,  ib  it  be-  • 
comes  capable   of  being  congealed  l^  a  liaaller  and 
fmaller  degree  of  coM  ;  the  iee  is  at  the  fame  Ume  more 
corapaA,  and  in  greater  quantity ',  the  ftuid  part  at  laft 
becoming  v»sry  incontideiabie. 

SEA-Weed,  or  Aiga  Manna,  \t  commonly  ufed  as  a 
manure  on  the  tea-coalt,  wiiere  it  can  be  procurcd  in 
abundance.  The  beft  f<>rt  grows  on  rocks,  and  is  that 
from  which  kelp  is  made.  The  next  lo  thb  is  called 
<d»'fieitfy  /ea-MHd}  and  the  worft  k  that  with  a  long 
ftiilk'.  In  the  neighbourhood  of  Berwick,  the  farmers 
niix  h  irith' 'ttable-dung  a.id  earth,  and  tbus  obtain  a 
■gWat  qu8ntity  of  excellent  manure.  Sea-weed  is  fbund 
alfo  to  be  a  Very  fit  manure  iar  gardens,  as  it  not  only 
enriches  thrtn,  bul  dertroys  the-Termih  by  which  they 
ait  ufuany  infefted. 

SEAWolf.    See  Anarrhtcas,  Icbthyologt  index, 

Saltnefs  of  the  ^EA.  ,  See  SEA-Water. 

&>iitASEA.     See  PAtariC  Ocean,  and  SOUTtr  Sea. 

S£  AL,  a  puncheon,  piece  of  metal,  or  other  matter, 
ufually  either  round  or  oval ;  whereon  are  engraven  the 
arms,  device,  &c.  of  fome  prince,  ftate,  community,  ma- 
giltrate,  or  private  perfon,  often  with  a  legend  or  infcrip- 
tion  ;  the  impreiTion  whereof  in  wax  ferves  to  make  aSbs, 
inftruments,  &c.  authentic. 

The  ufe  of  feals,  as  a  mark  of  authenticity  to  letten 
and  other  inftruments  in  writing,  is  extremely  ancient. 
We  read  of  it  among  the  Jews  and  Perfians  in  the  ear- 
]iieft  and  moft  facred  records  of  hiftory.  And  in  the 
book  of  Jetemiah  there  is  a  very  remarkable  inftance, 
not  only  of  an  atteftation  by  feal,  but  aIfo  of  the  other 
ufual  formalities  attending  a  JewiAi  purchafe.  In  the 
civil  law  alf6,  feals  were  the  evidence  of  truth,  and 
were  required,  on  the  part  of  the  witneAes  at  leaft,  at 
the  atteftation  of  every  teftBment.  But  in  the  times  of 
our  Saxon  anceAors,  they  were  not  much  in  ule  in 
£ngland.  For  though  Sir  £dward  Coke  relies  on  an  - 
inllance  of  King  £dwyn's  making  ufe  of  a  feal  about 
100  years  before  the  Conqueft,  yet  it  docs  not  follow 
that  this  w^  the  ufage  among  the  whole  nation  :  and 
perhaps  the  charter  he  raentiuns  may  be  of  doubtful 
authority,  from  this  very  circumRance  of  its  being  feal> 
ed  ;  fince  we  are  aiTured  by  all  our  ancient  hiftorians 
that  fealing  was  not  then  in  coinmon  ufe.  Tlie  method 
of  the  Saxons  was,  for  fuch  as  could  write  to  fubfcribe 
their  names,  and,  whether  they  could  write  or  not,  to 
aftix  the  fign  of  the  crofs  ;  which  cuftom  our  illiterate 
\Mlgar  do  for  the  moft  part  to  this  day  keep  up,  by 
figning  a  crols  for  their  mark  when  unable  to  writa 
their  names.  And  indeed  this  inability  to  write,  and 
therefore  making  a  crofs  in  its  ilead,  is  honeftly  avow- 
ed  by  Casdwalla,  a  Saxon  king,  at  the  end  of  one  of  his 
charters.  In  like  manner,  and  for  the  fame  inPurmount- 
able  reafon,  the  Normans,  a  brave  but  illiterate  nation, 
at  their  firft  fettlement  in  France  ufed  the  pra6lice  of 
fealing  only,  without  writing  their  names ;  which  cuftom 
continued  wlien  learning  made  its  way  among  them, 
tliough  the  reafon  for  doing  it  had  ceafed  ;  and  hrnce 
the  charter  of  £dward  the  Confeflbr  to  Weftminfter- 
abbey,  li!mfelf  being  brought  up  in  Normandy,  was 
witiielTcd  only  by  his  feal,  and  is  generally  thought  to 
be  the  o!c!eft  fealed  charter  of  any  autliaaticity  in  £ng- 
K  •  land. 
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At  thĕ  Conqtten,  tfae  Norman  lords  brought 


over  into  this  kingdom  their  own  falhions  -,  and  intro- 
duced  waxen  Teals  only,  inllead  of  the  Engliib  method 
of  writing  their  names,  and  figning  with  J.he  fign  of  the 
crois.  The  imprenions  of  tbefe  feals  were  fometimcs  a 
knight  on  hor&back,  fometimes  other  devices  }  but 
coats  af  arms  were  not  introduced  into  feab,  nor  in- 
deed  ufed  at  all  till  about  the  reign  of  Richard  I.  who 
brought  them  &om  the  croi^ade  in  the  Holy  Land, 
where  they  were  firft  invented  and  painted  on  the  (hields 
of  the  knights,  to  diAinguiih  the  variety  of  peribns  of 
cvery  ChriAian  nation  who  re(brted  thither,  and  who 
eouid  not,  when  clad  in  compkte  fleel,  be  otherwiie 
known  or  arcertained. 

This  negledl  of  figning,  and  refting  only  upon  the 
•uthenticity  of  feals,  remained  very  long  among  us ;  for 
it  was  held  in  all  our  books,  that  iĕaling  alone  was  fuf- 
ficient  to  authenticate  a  deed  :  and  fo  ihe  common  form 
of  attefting  deeds,  "  fealed  and  delivercd,''  continues  to 
this  day  ;  notwithftanding  the  ftatute  29  Car.  II.  c.  3. 
revives  the  Saxon  cuftom,  and  exprefsly  dire£ts  the  fign- 
ing  in  all  grants  of  lands  and  many  other  fpecies  of 
deeds  :  in  which,  ihere^ore,  figning  feems  lo  be  now  as 
neccAary  as  fealing,  though  it  hath  been  fometimes  held 
that  the  one  includes  the  other. 

The  king'$  grtatjtal  is  that  whereby  all  patents,  com- 
nuiGon*,  warrants,  &c.  coming  down  from  the  king  are 
fealed  ;  the  keeping  whereof  is  in  the  hands  of  the  lord 
chancellor.  The  \im^h  privy  feal  is  a  lĕal  that  is  ufual- 
ly  firft  fet  to  grants  that  are  to  pafs  the  great  feal. 
•   Seal.     See  Keepes  o/tAe  Prhiy  SeaL 
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Seal  is  allb  ufed  for  the  wax  or  lead,  aiid  the  im« 
preilion  thcreon  afHxed  to  tbe  thing  fealed. 

An  amalgam  of  mercury  with  gold,  reduced  to  the  , 
eonfiftence  of  butter,  by  Araining  off  part  of  the  mer-  ' 
cury  through  leather,  has  been  recommended  as  a  pro* 
per  material  for  taking  off  the  impreffion  of  feals  in  wax. 
In  this  ftate,  the  compound  fcarcely  contains  one  part 
of  mercury  to  two  of  gold  }  yet  is  of  a  filver  whitenefs, 
as  if  there  was  none  of  the  prccious  metal  in  it.  In 
this  tiate  it  grews  foft  on  being  warmed  or  worked  be> 
tween  tbe  Angers ;  and  i«  thererore  proper  iot  the  pur- 
pofe  above-mentioned,  but  is  not  fuperior  to  fome  amal- 
gams  made  with  the  inferior  metals,  as  is  well  knownto 
lome  impoAors,  who  have  fold  for  this  ule  amalgams  of 
the  bafe  metals  as  curious  preparations  of  gold, 

Seal.     See  Phoca,  Mammalia  Inde»:. 

SEALER,  an  oSicer  in  chancery  appointcd  by  the 
lord  chancellor  or  keeper  of  the  great  (eal,  to  feal  the 
writs  and  inftruments  there  made  in  his  prefence. 

SEALING,  in  ArchiteEiure,  the  fixing  a  piece  of 
wood  or'iron  in  a  wall  with  pla^cr,  mortar,  cement, 
lead,  or  other  foIid  binding.  For  Aaples,  hinges,  and 
joints,  plaAer  is  very  proper. 

SEALlNcWax.     Sce  Wax. 

S£AM,  pr  Sem£,  c^  com,  is  a  meafure  of  eight  bu- 
rtiels. 

S£AMofGloft,  the  quantity  of  120  pounds,  or  24 
Aones,  cach  five  pounds  weight.  The  feam  of  wood  is 
an  horfe-load  working. 

Seam,  in  Dunes,  the  fame  with  a  ftratum  or  bed  ^  as  a 
ieam  of  coal. 
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SEAMANSHIP. 


DcGnhion. 


Tcnponrance 
and 


BY  this  word  we  expre!s  that  noble  art,  or,  more 
purely,  the  quaIifications  which  enable  a  man  to 
cxercife  the  noble  art  of  working  a  fliip.  A  seamaK, 
in  the  language  of  the  profcflion,  is  not  merely  a  mari- 
ner  or  labourer  on  board  a  ft»ip,  but  a  man  who  undet- 
ftands  the  ftrufture  of  this  wonderfu1  machine,  and  every 
fiibordinate  part  of  its  mechanifm,  fo  as  to  enable  him 
to  craploy  it  to  the  beft  advantage  for  puft»ing  her  for- 
ward  in  a  particular  direAion,  and  for  avoiding  the 
numberleis  dangers  to  which  ftie  is  expofed  by  the  vio- 
lence  of  thc  winds  and  waves.  He  alfo  kilows  what 
couHes  can  be  held  by  the  fliip,  according  to  the  wind 
that  blows,  and  what  cannot,  and  which  of  thefe  is  mo& 
conducive  to  her  progrels  in  her  inlended  voy9ge  ;  and 
he  muft  be  able  to  perform  every  part  of  tlie  neccAary 
operation  with  his  own  hands.  As  thc  feamen  expre& 
it,  hc  muft  be  able  "  toJiand,  reef,  and  fteer." 
'  We  are  juftified  in  calltng  it  a  noble  art,  not  only  by 
its  importance,  which  it  is  quite  needlcCs  to  amplify  or 
cmbcllifli,  but  by  its  immenfe  extent  and  difl[iculty,  and 
the  prodigious  number  and  variety  of  principles  on  which 
it  is  founded— -all  of  which  muft  be  pofleffed  in  fuch  a 
manner  that  they  ft»all  bffer  themfelves  without  reflec- 
tion  in  an  inftant,  otheTwife  the  prctcnded  feaman  is  but 
a  lubbcr,  and  cannot  be  truftcd  on  his-watch. 

Thc  art  is  praftifed  by  perfons  without  Tvhat  we  call 
education,  and  in  the  humbler  walks  of  life,  and  therc- 
fore  jt  fuffcrs  in  the  ettimalion  of  the  carelefs  fpeflator. 


It  is  thought  little  of,  becaufe  little  altention  is  pai^ 
to  it.  But  if  multiplicity,  variety,  and  intricacy  of 
principles,  and  a  fyftematic  knowlcdge  of  thefe  prin- 
ciplcs,  intitle  any  art  to  the  appellatien  oi  feitnlific  and 
libtral,  feamanlhip  claims  thefe  epilhĕts  in  an  cmincnt 
degree.  We  arc  amufed  with  the  pcdantry  of  the  fea- 
man,  which  appcars  in  his  whole  language.  Indecd  it 
is  thc  only  pedantry  that  amufes.  A  fcholar,  a  foldier, 
a  lawyer,  nay,  cven  the  elcgant  courtier,  would  difguft 
us,  were  he  to  makc  thc  thoufandth  part  of  the  alluAons 
to  his  profeffion  that  is  well  reccived  from  the  ioUy  fea- 
man  ;  and  wc  do  the  feaman  no  morc  than  juAicc.  Hts 
profeflion  mufi  engrofs  his  whole  mind,  othcrwife  he  can 
never  lcam  it.  He  poflfeffes  a  prodigious  deal  of  know- 
ledge  ;  but  the  honcft  tar  cannot  tell  whal  he  knows,  or  p;gj^„|,. 
itither  what  he  feels,  for  his  fcience  is  rcally  at  his  fin- j^thetr 
gcrs  ends.  Wc  can  fay  with  confidencc,  that  if  a  per- 
fon  of  education,  vcrrcd  in  mechanics,  and  acquainted 
with  thc  ftrufture  of  a  rtiip,  were  to  obfervc  with  atten- 
tion  the  movements  which  are  madc  on  board  a  firft  or  . 
fecond  rate  ftiip  of  war  during  a  ftiifting  ftorm,  undcr 
the  dircAion  of  an  intelligent  ofl[icer,  he  would  be  rapt 
in  admiration. 

What  a  pily  it  js  that  an  art  fo  importanl,  fo  diffi- 
cult,  and  fo  intimatcly  connedled  wiih  thc  invariab1e 
laws  of  mechanical  nature,  Aiould  bc  fo  held  by  tts  pof- 
feffors,  that  it  cannot  improvc,  but  Tauft  die  with  each 
indiyidual.     Haring  no  adTant?ges  of  previous  educa- 

tion, 
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Uon,  thejr  cannot  arrange  their  thoaghts ;  they  can 
bardl;  be  faid  to  think.  They  can  £ar  leb  exprcfs  or 
comiBunicate  to  others  the  intuitive  knowledge  which 
tbey  poffe(s  ;  and  their  art,  acquired  by  hahit  alone,  is 
little  diAĕrent  from  an  indindl.  We  are  as  little  in-* 
litled  to  expe£l  improvetDent  bere  as  in  the  architec» 
ture  of  the  bee  or  the  beaver.  -The  fpecies  (pardon 
the  allufion,  ye  generous  hearts  of  oak>  cannot  improve. 
Yet  a  Ihip  is  a  machine.  We  know  the  fbrces  which 
aA  on  it,  and  we  know  tbe  refults  of  its  conArufUon— 
all  thefe  are  as  fixed  as  the  laws  of  motion.  What  hin- 
ders  this  to  be  rediiced  to  a  fet  of  pradtical  maxims,  as 
«ell  fbunded  and  as  logically  deduced  as  the  woricing 
of  a  ileam  engine  or  a  cotton  mill.  The  (lokcr  or  the 
fpinner  ads  only  with  his  hands,  and  may  "  whidle  as 
iie  trotks,  fbr  want  of  thought  ^^'  but  the  mechaniA,  the 

Xeer,  thinks  for  him,  improves  bis  machine,  and  di- 
lum  to  a  better  praAice.  May  not  the  rongh  fea- 
man  look  for  the  fame  alTitlance  ;  and  may  not  the  inge- 
nious  fpeculatiA  in  his  cloiĕt  unravel  the  intricate~lhread 
of  mechanifni  which  conne£ls  all  the  manual  operations 
with  ihe  unchangeable  laws  of  nature,  and  both  furni(h 
the  feaman  with  a  better  machine  and  dired  him  to  a 
Bore  dextcrous  ufe  of  hf 

We  cannot  help  Uiinking  that  much  may  be  done>; 
nay,  we  ntay  fay  that  much  has  been  done.  We  think 
highly  of  the  progrediye  labours  of  Renaud,  Pitot,  Bou- 
gner,  Du  Hamel,  Grdgnard,  Bemoulli,  £uler,  RoiBme, 
and  others  ;  and  are  both  furprifed  and  forry  that  Bri* 
(am  has  contributed  ib  little  in  thefe  attempts.  Gor- 
don  is  the  only  one  of  our  countrymen  whu  has  given  a 
proleledly  fcientific  treatile  on  a  fmall  branch  of  the 
Cibjed.  The  govemment  of  France  has  always  heen 
ftrongiy  impreiTed  with  the  notion  of  great  improve. 
aients  being  attainable  by  fyftematic  iludy  of  tbis  art ; 
and  we  are  indebted  to  the  endeavours  of  that  ingenious 
nation  far  any  thing  of  pra^ical  importance  that  has 
bcen  obtained.  M.  Bouguer  was  profeflbr  of  hydro- 
logy  at  one  of  the  marine  academies  of  France,  and 
was  enjoined,  as  part  of  his  duty,  to  compofe  diSerta- 
tions  boih  Mi  the  conftru6lion  and  the  working  of  (hips. 
His  Trait/Ju  Navire,  and  his  Manttuvre  des  Vai//iaux, 
are  undoubtedly  very  valuable  performances :  So  are 
thofe  of  Euler  end  BemouUi,  coniidered  as  mathemati- 
Cal  diilertations,  and  they  are  wonderful  works  of  ge- 
nius,  conridered  as  the  produAions  of  perfons  who  hard- 
ly  ever  faw  a  (hip,  and  ,were  totally  unacquainted  with 
the  pro^eiTicai  of  a  feaman.  In  this  refpe£i  Bouguer  had 
great  fuperiority,  having  always  lived  at  a  fea  port, 
and  having  made  many  very  long  voyages.  His  trea- 
tifes  therelore  are  infinitely  better  accommodated  to  the 
demands  of  the  feaman,  and  raore  dire£tly  inflru£iive  ; 
bat  ttill  the  author  is  more  a  mathematician  than  an  ar- 
till,  and  his  performance  is  intelHgible  only  to  mathe- 
maticians.  It  is  true,  the  academlcal  education  of  the 
young  gentlemen  of  the  French  navy  is  fuch,  that  a 
great  number  of  them  may  acquire  the  preparatory 
knoiTledge  that  is  neceAary  ;  and  we  are  well  informed 
that,  in  this  refpc£I,  tbe  olGcers  of  the  Britilh  navy  are 
greatly  infenor  to  thcm. 

But  this  very  circnmllance  has  iumilhed  to  many 
perTons  an  argument  againd  the  utility  of  thore  per- 
&nnances.  It  i»  faid  that,  "  notwithdanding  thi»  fu- 
perior  mathematical  edncation,  and  the  potrelTion  of 
thofc  boalted  perfom)aTKes  of  M.  Bo*3guer,  the  French 
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are  greatly  inierior,  ia  point  of  feaman(hip,  to  oar  conn' 

trymen,  who  have  not  a  page  in  their  language  to  in- 

ftru£l  them,  and  who  could  not  perufe  it  if  they  had  it." 

Nay,  fo  little  do  the  French  themfelves  feem  fenfible  of 

the  advantage  of  thefe  publications,  that  no  perfon  a- 

mong  thcm  has  attempted~to  make  a   familiar  abiidge- 

ment  of  them,  wiitten  in  a  way  iilted  to  attra£t  atten» 

Uon  ;  and  they  {lill  remain  negle£ted  in  their  original 

abArufe  and  unintereiling  fbrm. 

We  wilh  that  we  could  give  a  fatisfadory  anfwer  to 

this  oblĕrvation.     It  is  juft,  and  it  b  impertant.     Thefe 

very  ingenious  and  leamed  diiTertations  are  by  no  meant 

fo  ufe&il  as  we  (hould  expe£t.     They  are  large  books, 

and  appear  to  contain  much ;  and  as  their  plan  is  logical, 

it  feems  to  occupy  the  whole  fuhje£I,  and  therefbre  to 

have  done  almoA  all  that  can  be  done.     But,  alas  !  they 

have  only  opencd  the  fubjefl,  and  tbe  ftudy  is  yet  in  its 

■nfancy.     The  whole  fciencc  of  the  art  ihuft  proceed 

on  the  knowledge  of  the  impuIfions  of  the  wind  and 

water.     Thefe  are  the  forces  which  a£l  on  ihe  machine  ; 

and  its  motions,  which  are  the  ultiraatum  of  our  re- 

learch,  whether  as  an  end  to  be  obtained  or  as  a  thing 

to  be  prevent«d,  muft  depend  on  thefe  forces.     Now  it 

is  with  refpe£l  to  this  fundamental  point  that  we  are  ai        6 

yet  almoft  toially  in  the- dark.     And,.in  the  perform- which  are 

anees  of  M.  Bouguer,  as  aIfo  in  thofe  of  ihe  other  au-  <:<">ftfltdljr 

thors  we  havc  named,  the  thcory  of  thefe  forces,  bvf"S!'^"' 

1.1      1.  1  11       ,.  'rt"         pi.       A.^''  tiieir 

which  their  quantity  and  the  direaion  of  their  actton  fundaaien>  - 

are  afcertained,  is  altogether  erroneous ;  and  ils  refttlts  tal  princi- 

deviate  fo  enormouAy  from  what  is  obferved  in  the  mo-  V^^  > 

tions  of  a  ihip,  that  the  perfon  who  ihould  dire£l  the 

operations  on  ihipboard,  in  conformity  to  the  maxims 

deducible  from   M.  Bouguer'8  propoStions,  would  be 

baiRed  in  moft  of  his  attrmpts,  aiid  be  in  danger  of 

Iofing  the  ihip.     The  whole  proceeds  on  the  fuppofcd 

trath  of  that  theory  which  ftates  the  impulfe  of  a  iluid 

to  bc  in  the  proportion  of  the  fquare  of  the  fine  of  the 

angle  of  incidence ;  and  that  its  aAion  on  any  fmall 

portion,  fuch_as  a  fquare  foot  of  the  fails  or  hull,  is'  the 

fame  as  if  that  portion  were  detached  from  the  reft,  and 

were  expofed,  fingle  and  alone,  to  the  wind  or  water  irt 

the  fame  angle.     But  we  have  (hown,  in  the  article 

Resutance  of  FluiJs,  both  fi^om  theory  and  experi. 

ence,   that  both  of  thefe  principles  are  erroneous,  and 

this  to  a  veT7  great  degree,  in  cales  which  occur  moft 

frequently  in  prafHce,  that  is^  in  the  fmall  angles  of  in- 

clination.     When  the  wind  fall$  nearly  perpendicular  on 

the  faits,  theory  is  not  very  ertoneou» :  but  in  thef( 

cafes,  the  circumilances  of.the  (hip's  fituation  are  gene- 

rally  fuch  that  thc  praftice  is  eafy,  occurring  almoft 

wilhout  thought ;  and  in  this  cafe,  too,  even  conSder- 

able  deviations  from  the  veTy  beft  pra£tice  are  of  n» 

great  rooment.     The  interefting  cafes,   where  ihe  in- 

tended  moveinent  requires  or  depends  upon  very  oblique 

a£lions  of  the  wind  on  the  fails,  and  its  pra^Iicability  ot 

impra£ticability  depends  on  a  very  fmall  variation  of 

this  obliquity  ;  a  miftake  of  the  force,  either  as  to  in- 

tenfity  or  direAion,  produces  a  mighty  tSc£t  on  the  re- 

fulting  motion.     'J'hts  is  the  cafe  in  railing  to  windward  ^ 

the  moft  important  of  all  the  general  problems  of  fea- 

manAiip.     The  tiim  of  the  fails,  and  the  courfe  of  th« 

ihip,  fo  as  to  gain  moft  on  the  wind,  are  very  nice 

things  ;  that  is,  they  are  conGned  within  vety  narrow 

limits,  and  a  rmall  miilake  produccs  a  very  confiderabie 

effc£l.    The  famc  thing  obtains  in  many  of  the  nice  pro< 
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blems  of  tacking,  boi-haoling,  wearing  a£ter  lying  to  in 
a  florm,  &c. 

The  error  in  the  Tecond  aAertion  of  the  theory  is  (lill 
greater,  and  the  a£lion  on  one  part  of  the  f;dl  or  huU  is 
io  greatly  modified  by  its  a£tion  on  another  adJMning 
part,  that  a  ilay-fail  is  often  feen  hanging  like  a  looie 
rag,  although  there  is  nothing  between  it  and  the  wind  j 
.and  this  merely  becaufe  a  great  ^ail  in  its  ndghbourhood 
fends  ofF  a  lateral  ilream  of  wind,  which  completely 
hinders  the  wind  from  getting  at  it.  Till  the  theory  of 
the  a£lion  of  Auids  be  eilablilbed,  therefore,  we  cannot 
tell  what  are  the  forces  which  are  a£ling  on  erery  point 
of  the  fail  and  hull :  Therefore  we  cannot  tell  either  the 
mean  intenfity  or  dire6tion  of  the  whole  force  which 
a£b  on  any  -particular  fail,  nor  the  inteBfity  and  mean 
diredlion  of  the  refiftance  to  the  huU ;  circumAanccs 
abfolutely  neceAary  for  enabling  us  to  fay  what  will  be 
their  energy  in  producing  a  rotation  round  any  particu- 
lar  axis.  In  like  manner,  we  cannot,  by  fuch  a  com- 
putation,  find  the  fpontaneous  aids  of  converfion  (fee 
Rotatiok),  or  the  velocity  of  fuch  converfion.  In 
Ihort,  we  cannot  pronounce  with'  tolerable  confidence 
d  priori  viYaX  will  be  the  motions  in  any  cafe,  or  what 
difpofitions  of  the  fails  will  produce  the  movement  we 
wi(h  to  perform.  The  cKperienced  feaman  leams  by 
habit  the  general  tSe&s  of  every  difpofition  of  the  fails  ; 
and  tbough  his  knowledge  is  far  from  being  accurate, 
it  feIdom  leads  him  into  any  very  blundering  operation. 
Perhaps  he  feIdom  makes  the  beft  adjudment  polBble, 
but  feldomer  Itill  does  he  deviate  very  far  from  it ;  and 
in  the  moH  general  and  important  problems,  fuch  as 
working  to  windward,  the  refult  of  much  experience 
and  many  corre^ions  has  iettled  a  trim  of  the  fails, 
which  is  certainly  not  far  from  the  truth,  but  (it  muA 
be  acknowledged)  deviate$  widely  and  unifonnly  from 
the  theories  of  the  mathemalician's  clofet,  The  honeil 
tar,  therefore,  muft  be  ind(\lged  in  his  joke  on  the  ufe- 
Icf8  labours  of  the  mathemalician,  who  can  neither  hand, 
reef,  nor  Aeer. 

After  this  accoimt  of  the  theoretical  performances  in 

the  art  of  feaman(hip,  and  what  we  have  faid  in  another 

place  on  the  fmall  hopes  we  entertain  of  feeing  a  perfe& 

theory  of  the  impuire  of  fiuids,  it  wiU  not  be  expeAed 

ihat  we  enter  very  minutely  on  the  fubje£l  in  this  place ; 

'j         nor  is  it  our  intention.     But  let  it  bc  obrerved,  that  the 

tlioush  ure  theory  is  defeftive  in  one  point  only  ;  and  although  this 

™''j     j.      is  a  moft  important  point,  and  the  errors  in  it  dellroy 

thcm.  ^^  concluGcns  of  the  chief  propofitions,  the  reafonings 

remain  in  full  foree,  and  the  modus  optrandi  is  precitely 

fuch  as  is  ftated  in  the  theory.     The  principles  of  the 

art  are  therefore  to  be  foond  in  thefe  treatires  ■,  but  falfe 

inferences  have  betn  drawn,  by  computing  from  errone- 

ous  quantities.     The  rules  and  the  pra£lice  of  the  com- 

putation,  however,  are  ftiU  beyond  controverfy  :  Nay, 

fince  the  procefs  of  inveftigation  ts  legitiraate,  we  may 

make  ufe  of  itin  order  to  difcover  the  very  circumftance 

in  which  we  are  at  prefeBt  miftaken  :  fot  by  converting 

the  propoCtion,  inftcad  of  Snding  the  motions  by  means 

of  the  fuppofed  forces,  combined  with  the  known  me- 

chanifm,  we  may  difcover  the  forces  by  means  of  tbis 

t         inechanifm  and  the  obrerved  molions. 

ilefign  of        We  (hall  thereEore  in  this  place  give  a  very  general 

thUarticIe.  yjew  of  the  movements  of  a  (hip  under  fail,  (Iiowing 

how  they  are  produced  and  modified  by  the  a£Iion  of 

the  wind  on  her  fails,  the  water  on  lier  rudder  and  an 
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her  bowi.  We<  ihall  not  attempt  a  precife  detĕnnSini- 
tion  of  any  of  thefe  movement$  ;  but  we  IhaU  fay  enough 
to  enable  the  curious  landfinan  to  underiland  bow  this 
mighty  machine  is  managed  amidft  the  fiiry  of  the  winds 
and  waves :  and,  what  is  more  to  oui  with,  we  hope  to 
enable  the  uninftni£led  but  thinking  feaman  to  gene- 
ralife  that  knowledge  which  he  poAeiTes }  to  clafs  his 
ideas,  and  grvB  them  a  fort  of  rational  fyftem  ;  and  even 
to  improve  his  pra£tice,  by  making  him  fenfible  of  the 
immediate  operation  of  every  thing  he  does,  and  in  what 
manner  it  contributes  to  produce  the  movement  which 
he  has  in  view. 

A  ihip  may  be cm^dered  at  preient as a ma& of  inert /iihip c« 
matter  in  free  fpace,  at  liberty  to  move  in  every  direc-fidcralu 
tion,  according  to  the  forces  which  impel  or  refift  her  : '"  ^»' 
and  when  ihe  is  in  adual  motion,  in  the  diredion  o£  her'^^^","^ 
couriĕ,  we  may  ftill  confider  her  as  at  rcft  in,  abibluterefifted*bT 
fpace,  but  expafed  to  the  impulfe  of  a  current  of  wateroppoGte 
moving  equally  fait  in  the  oppofite  diredion  :  for  in^n^^- 
both  cafes  the  preATure  of  the  water  on  her  bows  is  tbe 
fame  ;  and  we-  know  that  it  is  poAible,  and  frequeDtly 
happens  in  currents,  that  the  impulfe  of  the  wind  on 
her  fails,  and  that  of  the  water  on  her  bows,  balance 
eech  other  fo  precifely,  that  ihe  not  only  does  not  ftir 
from  the  place,  but  aIfo  remains  Aeadily  in  the  fame 
pofibon,  with  her  head  direAed  to  the  fame  point  of  the 
compaf8.     This  ftate  of  things  is  eafily  conceived  by 
any  pcrfon'accuftdmed  to  confider  mechanical  fub}eds, 
and  every  ieaman  of  experience  has  obferved  it.    It 
b  of  importance  to  confider  it  in  this  point  of  view,  be- 
caufe  it  gives  us  the  moft  familiar  notion  of  the  man- 
ner  in  which  thefe  forces  of  the  wind  and  water  are  iĕt 
in  oppofition,  and  made  to  balance  or  not  to  balance 
each  other  by  the  intervention  of  the  ihlp,  in  the  fame 
manner  as  the  goods  and  the  weights  balance  each  other 
in  the  fcale$  by  the  intervention  of  a  beam  or  fieelyard. 

When  a  ihip  proceeds  fteadily  in  her  courfe,  without[„_]f(^ 
changing  her  rate  of  failing,  or  varying  the  direfIion  of the  winil 
her  head,  we  muft  in  the  firft  placc  conceive  the  accu-ontbeuil 
mulated  impulfes  of  the  wind  on  aU  her  fails  as  pr«cife- °P>^^  ^ 
Jy  equal  and  direSly  oppofite  to  the  impulfe  of  the  wa-  ^^j^^  „ 
ter  on  her  bows.     In  the  next  place,  becaufe  the  Aiip  tbe  bom 
does  not  change  the  dire£tion  of  her  keel,  ihe  refembles 
the  balanced  iteelyard,  in  which  the  eneigies  of  the  two 
weights,  which  tend  to  pioduce  lotations  in  oppoGte 
diredions,  and  thus  to  change  the  pofition  of  the  beam, 
matually  balance  each  other  round  the  fiilcnun  ;  fo  the 
energies  of  the  a£lions  of  the  wind  on  the  diSerent  faUs 
balance  the  energies  of  the  water  on  the  di&rent  parts 
of  the  huU. 

The  feaman  has  two  principal  tdiks  to  perferm.    The 
firft  is  to  keep  the  ihip  UeadUy  in   that  courfe  which 
will  bring  her  farlheft  on  in  the  line  of  her  intended 
voyage.     This  is  frequently   very  different  from  that 
line,  and  the  choice  of  the  beft  courie  is  fometimes  a 
matter  of  cenCderable  diSiculty.     It  is  fometimes  pof-5]2i(i(,ftl 
fible  to  ihape  the  courfe  precifcly  along  the  line  of  thei°eaii»ndi 
voyage  j  and  yet  the  intcUigent  feaman  knows  that  he  plaJt'* '", 
will  arrive  fooner,  or  with  greater  fa£iety,  at  his  port,''"'?',"* 
by  taking  a  different  courfe;  becaufe  be  will  gain  more'^"'"^ 
by  increafing  his  fpced  than  he  loiies  by  increafing  the 
diftance.     Some  principle  muft  diic£l  him  in  ihe  ielec- 
tion  of  this  courfe.     This  we  muft  altcmpt  to  lay  before 
the  reader. 

Having  cboren  fuch  a  courfe  as  he  thinks  moft  adraa- 
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tij^Sjlie  muO  fet  fuch  a  qaantity  of  fail  as  the  drength 
of  the  wind  will  allow  him  to  carry  with  fafety  and  e^* 
ttSt,  and  muft  trim  the  &ils  properly,  or  fo  adjuft  theic» 
poStions  to  the  diredion  of  the  wind,  that  they  may 
liave  the  greateil  poAlble  tendency  to  impei  the  Atip  in 
tlie  line  of  her  courfe,  and  te  keep  her  Aeadily  in  that 
oteaion. 

His  other  taik  is  to  produce  any  deviations  which  he 
fces  proper  from  the  prefent  oourfe  of  the  ihip  ;  and  to 
jndttce  thefe  in  the  moft  certain,  the  fafeft,  and  the 
noft  expeditious  manner.  It  is  chieAy  in  this  movement 
that  the  mechanical  nature  of  a  (hip  comes  into  view, 
ndit  is  here  that  the  ^uperior addreis  and  refoutce of  an 
cipert  iĕaman  is  to  be  perceived. 

Under  the  article  Sailing  fome  notice  lias  been  taken 
oftbe  firft  taik  of  the  feaman,  and  it  was  there  ihown 
liow  a  Ihip,  after  haring  taken  up  her  anchor  and  fitted 
ber  &ils,  accelerates  her  molion,  by  degrees  which  con- 
timially  ^iiminiih,  till  the  increafing  refiftance  of  the  wa- 
ter  becomes  precifely  equal  to  the  diminithed  impulfe  of 
the  wind,  and  then  the  motion  continues  unifonnly  the 
bae  (b  long  as  the  wind  continues  to  blow  with  the  fame 
iMee  and  in  the  fame  diredion. 

It  is  perfedly  confonant  to  experience  that  the  impulfe 
of  Auids  is  in  the  doplicate  ratio  of  the  relative  velocity. 
Let  it  be  fappoied  that  when  water  moyes  one  foot  per 
fecoDd,  its  perpendicular  preAure  or  impulfe  on  a  fquare 
f>ot  is  m  pounds.  Then,  if  it  be  moving  with  the  velo- 
city  V  edimated  in  feet  per  fecond,  its  perpendicular 
nnpuUe  on  a  furfiace  S,  containing  any  number  of  fquare 
iltet,  muil  be  m  SV». 

In  like  manner,  the  impulfe  of  air  on  the  fame  fur- 
fcce  may  be  reprerented  by  a  S  V* ;  and  the  proportion 
of  tbe  impulfe*of  thefe  tvro  iluids  will  be  ihat  of  m  to  n. 
We  may  exprefs  this  by  the  ratio  of  f  to  i,  making 
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M.  fioaguer's  computations  and  tables  are  on  the 
fuppofition  that  the  impulfe  of  fea-water  moving  one 
^Kit  pcr  fecond  is  23  ounces  on  a  fquare  foot,  and  that 
the  impulle  of  the  wind  is  the  farae  when  it  blows  at 
^l«it.  tbe  rate  of  24  feet  per  fecond.  Thefe  meafures  are  all 
Frencb.  They  by  no  roeans  agree  with  the  experi- 
aients  of  others  ;  and  what  we  have  already  faid,  whcn 
treating  of  the  ResISTAHCE  of  Fluids,\i  enough  to 
ibow  us  that  nothing  like  preciie  meafure$  can  be  ex- 
peded.  It  was  (liown  as  the  refult  of  a  rational  invef- 
tigation,  and  conBrmed  by  the  cxperiments  of  Buat 
and  otbers,  that  the  impulfions  and  rcfiftances  at  the 
fcnie  rurface,  wilh  the  fame  obliquity  of  incidence  and 
tbe  liime  velocity  of  motion,  are  different  according  to 
tbe  form  and  fituation  of  the  adjoining  parts.  Thus 
tbe  total  refiftance  of  a  thin  board  is  greater  than  that 
of  a  long  prifm,  having  this  board  for  its  front  or  bow, 
^&c. 

We  aie  greatly  at  a  lols  what  to  give  as  abfoIute  mea- 
«ires  of  ihefc  impulfions. 

1.  With  refpe£I  lo  water.  The  experiments  of  the 
French  acjdemy  on  a  prifm  two  feet  broad  and  deep 
and  font  iect  long,  indicate  a  refiflance  of  0,973  pounds 
avoirdupois  to  a  fquare  foot,  moving  \vith  the  velocity  of 
or*  root  per  fecond  at  the  furface  of  ftill  water. 

Rlr  Buat's  experiments  on  a  fquare  foot  wholly  im- 
»eifed  m  a  ftteaiQ  were  as  foUow : 
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A  fqi;are  ioKA  as  a  thin  plate         -         1,81  pounds. 
Ditto  as  the  front  of  a  box  one  foot 

long  ....  1,42 

Ditto  as  the  firont  of  a  box  three  feet 

long        ....  1,29 

The  refiftance  of  fea-water  is  about  17  gnater. 

2.  With  refpeA  to  air,  the  varieties  are  as  great.— 
The  refiftance  of  a  fquare  foot  to  air  moving  with  the 
velocity  of  one  foot  per  fecond  appears  fiom  Mr  Ro- 
bins's  experiments  on  16  fquare  inches  to  be  on  a 
fquare.foot         ...  0,001596  pounds, 

.  Chevalier  Borda's  on  16  inches      0,001757 
'on  81  inches      0,002042 

Mr  Roufe's  on  large  furfaces  0,002391 

Precife  meafures  are  not  to  be  expe£led,  nor  are  theyt 
neceffary  in  this  inquiry.     Here  we  are  chieily  intereft- 
ed  in  their  proportions,  as  they  may  be  varied  by  their' 
mode  of  adion  in  the  different  circuroAances  of  obliqui- 
ty  and  velecity. 

We  begin  by  recurring  to  the  fundamental  propofi-' 
tion  conceming  the  impulfe  of  Auids,  viz.  that  tbe  abfo- 
lute  preffure  is  alwaysin,a  diredion  perpendicular  tO' 
the  impelled  futface,  whatever  may  be.  the  diredion  of. 
the  ftream  of  fluid.     We  inuft  theiefore  illuftrate  the 
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dodrine,    by   always   fuppofing   a  flat  fur&ce   of   &ilp„{,-gQ^ 
Aretched  on  a  yard,  which  can  be  braced  about  in  any  the  Tail 
dire£lion,  and  giving  this  fail  fuch  a  pofition  and  fuch  perpendi- 
an  extent  of  furface  tbat  the  impulfe  on  it  may  be  the  '^"'"  *°  '''" 
fame  both  as  to  dire£lion  and  intenfity  with  that  on^"  ' 
the  real  fails.     Thus  the  conSderation  is  greatly  fimpli-- 
fied.     The  dire£lion  of  the  impulfe  is  therefore  perpen- 
dicular  to  the  yard.     Its  intenfity  depeuds  on  tlie  ve>  - 
locily  with  which  the  wind  meets  the  iail,  and  the  obli- 
quity  of  its  iiroke.     We  Aiall  adopt  the  conftruSions 
founded  on  the  common  dodrine,  that  the  impulfe  is  as 
the  fquare  of  the  fine  of  the  inclination,  becauie  they' 
are  fimple ;  whereas,  if  we  were  to  introduce  the  'values 
of  the  oblique  impulfes,  fuch  as  they  have  been  obier-- 
ved  in  the  excellent  experiments  of  the  Academy.  of 
Paris,  the  conftrudions  wo^ld  be  complicated  in  the 
extreme,  and  we  could  hardi/  draw  any  confequences 
which  would  be  intelligible  to  any  but  expert  mathema- 
ticians.     The  conclufions  will  be  erroneous,  not  in  kind 
but  in  quantity  only ;  and  we  ihall  point  out  the  necer- 
fary  corre£)ions,  fQ  that  the  final  rerults  will  be  found> 
not  very  different  from  real  obrervation. 

If  a  -ihip  were  a  round  cylindrical  body  like  a  flat-.  ^T* 
tub,  Aoating  on  its  botlom,  and  fitted  wilh  a  maft  andcon,,,,„d 
fail  in  the  centre,  ihe  would  always  fail  in  a  diredion  to  an  ob- 
perpendicular  to  the  yard.     This  is  evident.     But  flie  -ong  l*»- 
is  an  oblong  body,  and  may  be  compared  to  2  cheft, 
whofe  length  greally  excceds  its  breadth.     She  is  fo 
ft)aped,  that  a  moderate  foFce  will  pulli   her  through 
the  water  with  the  head  or  ftem  foremeft  ;  but  it  re- 
quires  a  very  great  force  to  pufti  her  fidewife  with  the 
fame  velocity.   '  A  fine  failing  ihip  of  war  will  require 
about  1 2  times  as  much  force  to  pufti  her  fidewiie  as 
to  puih  her  head  foremoft.     In  this  refpe£l  therefore  (he 
will  very  much  refemble  a  cheft  who^e  length  is  1 2  times 
its  breadth  ;  and  whatever  be  the  proportiou  of  theie 
refiftances  in  different  ihips,  w#  may  always  rubftituie  a 
box  which  ihall  have  the  iame  reHAanccs  headwife  and 
fidewire. 

Let  £FGH  (fig.  i.)  be  thc  horieontal  (eaion  of 
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Aich  a  box,  and  Afi  ks  middle  line,  and  C  its  centre. 
In  whateyer  dire£lioa  this  box  may  chance  to  niove,  the 
diTcdion  pf  the  wbole  reGdance  on  its  two  iides  will 
paCs  through  C.  For  as  thc  whole  Aream  has  one  incli- 
nation  to  the  iide  £F,  the  equ!ralent  of  the  equal  iai- 
puires  on  every  part  will  be  in  a  line  perpendicular  to 
tbe  middle  of  £F.  For  the  fame  rearon,  it  will  be  in  a 
line  perpendicular  to  the  middle  of  FG.  Thele  per- 
pendiculars  muil  crofs  in  C.  Suppore  a  ma(l  erecled 
at  C,  and  YC  jr  to  be  a  yard  hoided  on  it  carrying  a 
fail.  Let  the  yard  be  fir(l  conccived  as  braced  right 
^thwart  at  right  angles  to  the  keel,  as  reprefented  by 
Y'y.  Then,  whatever  be  the  diredion  of  the  wind 
abaft  this  (ail,  it  will  impel  the  vefl°el  in  the  dire&ion 
CB.  But  if  the  fail  has  the  oblique  pofition  Y  y,  the 
impulfe  will  be  in  the  diredion  CD  perpendicular  to  CY, 
and  will  bolh  puih  the  YelTel  ahead  and  fidcwi(e  :  For 
the  impulfe  CD  is  equivalent  to  the  two  impulfes  CK 
and  Cl  (the  fides  of  a  re£langle  of  which  CD  is  the 
diagonal).  The  force  CI  pu(hes  the  veffel  ahead,  and 
CK  pu(he$  her  fidevrile.  She  muft  therefore  take  fome 
intermediate  diredlion  ti  b,  fuch  ihat  the  refiflance  of 
the  waler  to  the  plane  FG  is  toits  refillance  to  the  plane 
EFasCrtoCK. 

The  angle  b  CB  bclween  the  real  courfe  and  the  di- 
Te£lion  of  the  bead  is  called  the  Leeway;  and  in  the 
courfe  of  ihis  diiTertation  %ve  (hall  exprefs  it  by  tbe 
(ymbol  w  It  evidently  depends  on  the  (liape  of  the 
veflel  and  on  the  poCtion  of  the  yard.  An  accurate 
knowledge  of  the  quantity  of  keway,  correfponding  to 
different  circumttances  of  obliquity  of  impulfe,  extent  of 
furface,  &c.  b  of  the  utmo(l  importance  in  tlie  pradlice 
of  navrg»tion  ,  apd  even  an  approximation  is  valuable. 
Tbe  fubje£l  is  fo  Tery  diiAcult  that  this  muA  content  us 
for  the  prefent. 

Let  V  be  the  velocity  of  the  fhip  in  the  direflion 
C  b,  and  let  the  furfaces  FG  and  FE  be  called  A'  and 
B'.  Then  the  reGAance  to  the  lateral  motion  is 
«y  X  B'  X  fine',*CB,andthattothediieamotion 
is«V»x  A'  X  fine»,ACK,or«y'x  A'  x  cof.'^CB. 
Therefore  thefe  reCAances  are  in  the  proportion  of 
B'  X  fine»,  *  to  A'  X  cct*,  *  f  reprefenting  thc  anglc 
of  leeway  b  CB  by  the  fymboI  «). 

Therefore  we  have  CI  :    CK,  or  CI  :  ID  s  A'- 

cof.  »*  ;  B'-  Sne*  x,=  A' :  B'""!**     =  A  :  B  •  tan- 

col.  »   X 

gent •  X. 

Let  the  angle  YCB,  to  which  thc  yard  is  braced 
up,  be  called  tne  Trim  of  the  fail$,  and  expre(red  by 
the  fymbol  b.  This  is  the  complement  of  the  angle 
DCI.  Now  CI  :  ID  =  rad.  :  tan.  DCI,  =  i  :  tan. 
DCI,  =  I  :  cotan.  b,  Therefore  we  have  finally  i  :  co- 
tan.  A  =  A':  B'  •  tan.  »  *,  and  A'  •  coUn.  3  =  B'  •  tan- 

gent  »  *,  and  tan. »  *  =  r~*'°*'  ^*    '^''''  *<l"3tion  evi- 

dently  afcertain$  the  mutual  relation  between  the  trim 
of  the  fails  and  tbe  leeway  in  erery  cafe  where  we  can 
tell  the  proportion  between  the  reiiilances  to  the  ■  dircd 
and  broadfide  motions  of  the  (hip,  and  where  this  pro- 
portion  does  not  change  l^  the  obliquity  of  tlie  courre. 
Thus,  fuppofe  the  yard  braced  up  to  an  angle  of  30° 
with  the  keel.     Then  cotan.  30°  =  1,732  very  nearly. 
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A'  =  I  and  fi'  =  13.    Thereiore  1,732  =  la  X  tan- 
gent  »  .V,  and  tangent»  x  =  -^i^,  =  0,14434,  and  tan. 
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X  =  0,3799,  and  *=  20"  48',  yery-nearly  iwo  points 
of  leeway. 

This  computation,  or  rathcr  the  equalion  which  gives 
room  for  it,  luppofes  the  refiilances  proportional  to  the 
fquaTes  of  the  fines  of  incidence.  Tbe  expcriments  of 
tiie  Academy  of  Paiis,  of  which  an  abHiadl  is  givea 
in  the  article  Resistance  of  Fluids,  ihow  tbat  this 
fuppofition  is  not  fiir  from  tbe  tiuth  when  the  angle  of 
incidence  is  great.  In  the  prefent  cali:  tbe  angle  of  iiu 
cidence  on  tbe  front  FG  is  aoout  70°,  and  the  experi. 
menls  jud  now  mentioned  (how  that  the  real  reCilances 
eiceed  the  thcoretical  ones  only  riv  ^"t  ^be  angle 
of  incidence  on  £F  is  only  20"  48'.  Esperimcnt 
(bows  that  in  this  inclination  the  iefillance  is  almoA 
quadruple  of  the  tbeoretical  retiitances.  Therefere  tbe 
lateral  tcrutance  is  a£iimed  much  too  fmall  in  tbe  pre< 
fent  inAance.  Theretbrc  a  much  fmaller  leeway  wiil 
fiiffice  for  producing  a  lateral  refillance  which  wiU  ba- 
lance  the  lateral  impulii:  CK,  arifing  from  the  obliquity 
of  the  IJil,  viz.  30°.  The  matter  ot  fa£l  is,  tbat  a  pret- 
ty  good  iailuig  (hip,  with  her  fails  braced  to  this  angle 
at  a  medium,  will  nut  make  above  five  or  fix  degiee» 
leeway  in  linooth  « ater  and  eafy  weather  }  and  yet  in 
this  fituation  the  bull  and  rigging  prefent  a  veiy  great 
furfi)ce  to  the  wind,  in  the  mo(l  improper  poHticms,  ia 
as  to  have  a  very  great  tSe&.  in  increarmg  her  leeway. 
And  if  we  compute  tbe  refifiances  for  this  leeway  of 
fix  degrees  by  the  a^ual  experiments  of  tlie  Freneh  A< 
cademy-  on  the  angle,  we  (hall  find  the  retult  not  iar 
from  the  truth  •,  tbat  is,  the  direA  and  lateral  redllances 
will  be  nearly  in  the  proportion  of  CI  to  ID. 

It  refults  from  thb  view  of  the  matter,  that  tbe  lee' 
way  is  in  general  much  fmaller  than  what  tbe  tdiial  theo' 
ry  alTigns.  t; 

We  alfo  fi:e,  tbat  according  to  whatever  law  the  re- "'•''=''*''" 
fi(lances  cbange  by  a  change  of  inclination,  the  i***"*)^  {u"^^" «' 
remains  the  fame  wbile  the  trim  of  the  fails  is  the  \xiM.^y^^^ 
The  leeway  depends  only  on  the  dire£Uon  of  tbe  iin> 
pulfe  of  the  wind  •■,  and  this  depends  iblely  on  the  pofi- 
tion  of  the  fails  with  refped  to  the  keel,  whatever  may 
be  the  dirc^ion  of  the  wind.  Tbis  is  a  very  important 
ob(ĕrvation,  and  will  be  frequently  referred  to  in  the 
pTogre&  of  the  prerent  invcfiigation.  Note,  however, 
that  we  are  here  confidering  only  the  aAion  on  the  Tails,- 
and  on  the  fame  fails.  We  are  not  confidering  the  ac- 
tion  of  the  wind  on  the  hull  and  rigging.  This  may  be 
very  conRdeiable  }  and  it  is  always  in  a  lee  dirediion, 
and  augments  the  leeway  •■,  and  its  !nfluence  muA  be  (b 
mucb  the  more  fenfible  as  it  bears  a  greater  proporlion 
to  tbe  impulie  on  the  fails.  A  (bip  under  coutfes,  or 
clofe-reefĕd  topfails  and  coorfes,  muft  make  more  leeway 
than  when  imder  all  her  canvas  trimmed,  to  the  fame 
angle.  But  to  introduce  this  add!tional  caufe  of  devia- 
tion  here  would  reiuler  ihe  inve(iigation  too  complicatcd 
to  be  of  any  ure.  iJ 

This  doArine  will  be  confiderably  |illuftratcd  by  at-Illodrat»" 
tending  to  the  manner  in  which  a  lighter  is  trackcd  a- «(''"' "'" 


The 


trine  b/ 


Suppofe   al(b 
•greater  than 


tliat  the  refi(lance    fidewife  is  12  times 
tbe    refu^ance    headwife.      This    gires 
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long  a  canal,  or  fwing8  to  its  anchor  in  a  ilream.      ^ ...       j^, 
track.  rope  is  made  fH(l  to  fome  (laplc  or  bolt  £  on  the„^nts. 
deck  (fig.  i.),  and  is  paffcd  between  ttvo  of  the  timl>er>Fi2.  »• 
heads  .of  the  bow  D,  and  laid  hold  of  at  F  on  (hore. 
The  m'.n  or  cattle  walk  along  the  path  FG,  the  rope 
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keeps  estended  in  the  direAions  DF,  and  the  lighter  sr- 
nnges  itfelf  in  an  oblioae  pofition  AB,  and  is  tliiu 
dngged  along  in  the  diredtion  a  b,  parallel  to  the  fid« 
of  the  canalr  Or,  if  the  canal  has  a  current  in  the  op- 
poGte  direAion  ba,  the  lighter  may  be  kept  Aeadjr  in 
its  place  by  the  rope  DF  made  faft  to  a  poft  at  F.  In 
tiiis  cafe,  it  is  always  obferved,  that  the  lighter  fmngs 
in  a  poGtion  AB,  which  is  oblique  to  the  ilream  ao. 
Now  the  force  which  retains  it  in  this  pofition,  and 
whicb  predfely  balsnces  the  afHon  of  the  Itream,  is  cer- 
tainly  eierted  in  tlie  dtreAion  DF ;  and  the  lighter 
«nMild  be  beld  in  the  fame  manner  if  the  rope  were 
aade  feft  at  C  amid(hip,  without  any  dependence  on  the 
linberheads  at  D ;  and  it  would  be  held  in  the  fame 
poStion,  if,  inftead  of  the  fingle  rope  CF,  it  were  riding 
by  two  lopes  CG  and  CH,  of  which  CH  is  in  a  direc- 
Don  right  ahead,  but  oblique  to  the  Aream,  and  the 
ether  CG  is  perpendicular  to  CH-or  AB.  And,  draw- 
ing  DI  and  DK  perpendicular  to  AB  and  CG,  the 
ftivn  on  tbe  rope  CH  is  to  that  on  the  rope  CG  as  CI 
to  CK.  The  aAion  of  the  rope  in  there  cafe$  is  pre- 
dlelj  analogous  to  that  of  the  fail  ^  Y  ^  and  the 
oMquity  of  the  keel  to  the  direAion  of  the  motion,  or 
to  tbe  direAion  of  the  Hream,  is  analogous  to  the  lee- 
«ajr.  All  this  muft  be  evident  to  any  peribn  accuftonw 
cd  to  mechanical  difquifitions. 

A  moft  important  ufe  may  be  made  of  this  illuAra- 
lion.  If  an  accurate  model  be  made  of  a  (hip,  and  if 
it  be  placed  in  a  fiream  of  water,  and  ridden  in  this 
manner  by  a  rope  made  faft  at  any  point  D  of  the  boxv,. 
it  will  arrange  itrelf  in  fome  determined  pofition  AB. 
There  mll  be  a  certain  obliquity  to  the  ftream,  mea- 
fiired  by  ihe  angle  BoA;  and  there  will  be  a  corre- 
rponding  obliquity  of  the  rope,  meafured  by  the  angle 
FCB.  Let  y  CY  be  perpendicular  to  CF.  Then  CY 
«ill  be  the  poRtion  of  the  yard,  or  trim  of  the  fails  cor- 
idponding  to  the  leeway  b  CB.  Then,  if  we  ft>ift  the 
lope  to  a  point  of  the  bow  diAant  from  D  by  a  fmall 
qoantiiy,  we  ft»all  obtain  a  new  poHtion  of  the  fliip, 
iwth  mth  refpe£t  to  the  ftream  and  rope  y  and  in  this 
way  may  be  obtained  the  relation  between  the  poPition  • 
of  Ihe  rails  and  the  leeway,  independent  of  all  theory, 
•ad  (ufceplible  of  grcat  accuracy ;  and  this  may  be 
«iDne  iTiih  a  variety  of  models  futted  to  the  moft  ufual 
fcnns  of  (hips. ' 

In  iarther  thinking  on  Ihis  fubieft,  we  are  perfuaded 
tliat  thele  experiments,  inftead  of  being  made  on  mo- 
dels,  may  with  equal  eare  be  made  9n  a  fliip  of  any  fize. 
Let  the  Ihip  ride  in  a  ftream  at  a  mooring  D  (fig.  ^,') 
by  means  of  a  (hort  hawfer  BCD  -^rom  lier  bow,  ha- 
ving  a  fpring  AC  on  it  carried  out  from  her  quarter. 
She  will  fwing  to  her  moorings,  till  (he  ranges  herrelf 
in  a  certain  poCtion  AB  with  rerpeft  "to  the  direftion 
ab  oi  the  Aream  ;  and  the  direfti6n  of  the  hawfer  DC  • 
will  point  to  fOme  point  Eof  the  line  of  the  keel.  Now, 
it  is  plain  to  any  perfon  acquainted  with  raechanical  dif-. 
<)aifitions,  that  the  deriation  fi£  b  is  precifely  the  leie- 
way  that  the  (hip  will  raake  when  the  average  pofition  • 
of  the  f»Is  is  that  of  the  Itne  _GEfI  perpeiidicular  to  ■ 
ED ;  at  leatt  this  will  f;ive  the  leeway  which  is  produ- 
ted  by  the  fails  alone.  By  heaving  on  the  fpring,  the 
knolCraay  be  bronght  into  any  o^ther  poRlion  we  pleafe  5 
and  for.evcry  new  pofiticn  of  the  knot  the  (hip  will  take 
apxivpcfiiicn  wiih  rerp«ft  to  l!ie  Artam  and  to  tbe  haw- 
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ier.  And  we  perfift  in  ^aying,  that  more  itifomatIon 
will  be  got  by  this  train  of  experiment8  than  from  any 
matheraatical  theory  :  for  all  the  theories  of  the  impulfes 
of  Auids  muft  proceed  on  phyGcal  poftulates  with  refpe£t 
to  the  motions  of  the  filaments,  which  are  exceedingly 
conje£lural.  tt 

And  it  muft  now  be  farther  obferved,  that  the  fub.  The  com- 
ftitution  which  we  have  made  of  an  oblong  parallelopi-  P^j^""  of 


ped  for  a  (hip,  although  well  fuited  to  give  us  clear  no.g„  ^jbione 
tioiis  of  the  fubjefl,  is  of  fmall  ufe  in  pra^lice  ;  for  it  is  body  is 
next  to  impolTible  (even  granting'  the  theory  of  obIique  only  ufe. 
impulfions)   to  make  this  fubftitution.     A  (kip  is  of  a '^' *°  S*^* 
form  which  is  not  reducible  to  equations  j  and  *l>weforejj'"  "°* 
the  a£tion  of  the  water  on  her  bow  or  broadfidecan  only  t|,efubj«A. 
be  had  by  a  moft  laborious  and  intricate  calculation  for 
almoft  every  fquare  fool  of  its  furface.     (See  Bmout^t  - 
Cours  de  Mathem.  vol.  v.  p.  72,  &c.)     And  this  rouft  • 
be  diAĕrent  for  every   (hip,     But,  which  is  more  un- 
lucky,  when  we  have  got  a  parallelopiped  which  will 
have  the  fame  proportion  of  dire^  and  lateral  refiftBnce 
for  a  particular  angle  of  leeway,  it  will  not  anfvver  fbr 
another  leeway  of  the-  fame  (hip  ;  for  when  the  leeway 
changes,  the  (igure  a£Iua1ly  expofed  to  the  aAion  of  the 
water   changes  alfo.     ^Vhen   the  leeway  is  tncreafed, 
mote  of  the  Iee-quarler  is  afted  on  by  the  water,  and  a 
part  of  the  weather-bow  is  now  removed  from  its  adion. 
Another  parallelopiped   muft   therefore  be  difcovered, 
whofe  refiftance$  (hall  fuit  this  new  pofition  of  the  keel 
with  refpefl  to  the  real  cour(e  of  the  ihip. 

We  thereibre  beg  leave  to  lecommend  this  train  of 
experiments  to  the  notice  of  the  Associ,\TiON  FOR  THE 
Improvement  of  Nayal  Architectdre  bs  a  very 
promtfing  method  for  arccrtaining  thts  important  point. 
And  we  procecd,  in  the  next  place,  to  afcertain  the  re. 
lation  between  ihe  wlocity  of  the  (liip  and  that  of  the 
wind,  raodified  as  they  may  be  by  ihe  trim  of  the  fail$ 
and  the  obliquity  of  the  impulle.  ,j 

Let  AB  (fig.  4,  5,  and  6.)  rcprefent  the  horisontal  The  rela.  - 
feftion  of  a  (hip.  ■   In  place  of  all  the  drawing  fatls,  that  *'™  •"- 
is,  the  fails  which  are  really  filled,  we  can  always  f"hftt- ^"j^" '*", 
tate  one  fa!I  of  equal  estcnt,  trimmed  to  the  fame  angle  ti,e  fliip 
with  the  keel.  ■    This  being  fuppo&d  atlached  to  tneandwind 
yard  DCD,  let  this  yard  be  firft  of  all  at  rlght  angles  ateiuined.  - 
to  the   keel,  as  reprefented  in  fig.  4.     Let  thc  wind^*'^' 
blow  in  the  direftion  WC,  and  let  CE  (in  the  dire£lion 
WC  coniinued)  reprefent  the  velocity  V  of  the  wind. ' 
Let  CF  be  the  velocity  v  of  the  ftiip.     It  rauft  alfo  be 
in  the-  direfrion  of  ^he  (hip'$  motion,  becaufe  when  the 
fiil  is  at  right  angles  to  the  keel,  the  abfolute  iropulfe  ■ 
on  the  fail  is  in  the  direftion  of  the  keel,  and  ihcre  is 
f»o  lateral  impu1fe,  and  confequentIy  no  leeway.     Draw 
EF,  and  complete  the  parallelogram  CFEf,  producing 
e  C  through  the  centre  of  the  yard  to  w.     Then  to  C 
will  be  tbe  relative  or  apparent  diredion  of  the  wind, 
and  Ce  ot  FE  will  be  its  apparent  or  relative  veIocity  : 
For  if  the  line  C  *  be  carricd  along  CE,  kceping  always 
paraUel  to  its  firft  poStion,  and  if  a  particle  of  air  move 
unIform1y  along  CE  (a  fixed  line  in  abfolute  fpace)  in 
the  fame  time,  this  particle  will  always  be  found  in  that 
point  of  CE  where  is  is  interiĕAed  at  that  inftant  by 
the  moving  line  C  ;  fa  that  if  C  *  were  a  tube,  the  par- 
ticle  of  air,  wliich  really  tnoves  in  the  line  CE,  would  al- 
ways  be  found  in  the  tulie  C*.     While  CE  is  the  real 
dircftion  of  the  VTind,  Ce  will  bc  the  poCtion  of  the 
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.irane  at  tbe  maft  head,  which  will  thereibre  mark  the 
apparent  dire£Uon  of  the  wind,  or  its  motion  relative 
to  tbe  moving  (hip» 

We  may  conceire  this  in  another  way.     Suppofe  a 
cannoniihot  fired  in  the  dire£lion  C£  at  the  paAtng  (hip, 
and  that  it  pafles  tlirough  the  maft  at  C  with  the  velo* 
city  of  ihe  wind.     It  will  nol  pa£i  through  the  off-(ide 
of  tbe  (bip  at  P,  in  the  line  C£  :  for  while  the  (hot 
moves  from  C  toP,  the  point  P  has  gone  forward,  and 
the  point  p  is  now  in  the  place  wbere  P  was  when  the 
ihot  pafled  through  tbe  n>aft.     The  ihot  will  therefure 
'  pafs  through  the  (hip's  (idc  in  the  point-^,  and  a  perron 
on  board  reeing  it  pafs  thr  tugb  C  and^  will  ^aj  that  its 
j.       motion  was  in  the  line.C^. 
Whrn  a  Thus  it  happens,  tbat  when  a  (hip  is  in  motion  the 

lhii>hin      apparent  diie£Uon  of  the  wind  is  always  ahead  of  its 
motionthe  ^gj  diredion.     The  line  wC  i$  always  found  within 
dirertion  of^*  ""K'*  ^C^.     It  is  eafy  to  kt:  froro  the  con(»ruc- 
the  w>nd    tion,  that  the  diSerence  between  the  real  and  apparent 
is  a!'vays     diredions  of  the  wind  \s  To  much  the  more  rcmarkable 
dilTerent      as  the   velocity  of  tlie  (hip  is  greater  :   For  the  angle 
reaTdi^c-  ^^  w  or  EC  «-  depends  on  the  magnitude  of  E  *  or 
tion.        "  '^^> ''"  proportion  to  CE.     Pcrfons  not  much  accuf> 
.tomed  to  attend  to  th«fe  matters  are  apt  to  think  all  at- 
tention  to  this  difFerence  to  be  nothing  but  aSedation 
of  nicety.     They  have  «o  notion  ihat  the  velocity  of  • 
Jhip  can  have  any   fenfible   proportion  to  that  of  the 
.wiud.     "  Swift  as  th«  wind"  is  a  proverbial  espret 
(ion  ;  yet  the  velocity  of  a  (liip  always  bears  a  very  fen> 
lible  proportion  to  that  of  the  wind,  and  even  very  fre- 
Tjuently  exceeds  it.     We  may  form  a  pretty  exad  no- 
■tion  of  the  velocity  of  the  wind  by  obferving  the  (ha- 
Jows  of  the  fummer  clouds   Aying  along  the  face  of  a 
country,  and  it  may  be  veiy  uell  meafured  by  this  me- 
thod.     The  motion  of  fuc1i  clouds  caunot  be  very  diffe- 
rent  from  that  of  the  air  below  ;  and  when  the  preAUre 
of  the  wind  on  a  flat  furface,  while  blowing  with  a  ve- 
locity  meaPured  ii^  this  way,  is  oompared  with  its  pre(^ 
'  fure  when  its  velocity  is  meafured  by  more  unexcep- 

tiorable  methods,  they  are  found  to*  agree  with  all  de- 
iirable  accuracy.  Now  obfervattons  of  this  kind  ire- 
qurntly  repeatcd,  (how  that  what  we  call  a  pleafanl 
briik  gale  blows  at  the  rate  of  about  lo  miles  an  hour, 
orabout  I,;  feet  in  a  fecond,  and  exerts  a  preAure  of 
half  a  pound  on  a  fquare  foot.  Mr  Smeaton  has  fre- 
qucntly  obferved  the  lails  of  a  windmill,  dtiven  by  fuch 
a  wind,  moving  fafter,  nay  much  fa(ler,  towards  their 
extremities,  fo  ihal  the  Tail,  inftead  of  being  preAed  to 
thc  frames  on  the  arms,  was  taken  aback,  and  Autter- 
ing  on  thcm.  Nay,  we  know  that  a  good  ftiip,  with 
all  her  fails  fet  and  the  wind  on  the  beam,  will  in  fuch 
a  (ituation  fairabove  len  knots  an  hour  in  fmooih  wa- 
ter.  There  is  an  obfervation  made  by  everj  experienced 
feaman,  which  rtiows  this  differenre  between  the  real  and 
apparent  direftions  of  the  wind  very  diftinftly.  When 
a  (hip  ihal  is  railing  bri(kly  wilh  the  wind  on  the  beam 
tacks  about.  and  then  fails  equ.\lly  well  on  the  other 
tack,  the  wind  always  appears  to  have  fti!ftcd  and  come 
more  ahead.  Thi'i  is  familiar  fo  all  (camcn.  The  fea- 
man  judge'!  of  the  dirertion  of  the  wind  by  thc  poiition 
of  tbe  (hip's  vanes.  Suppofe  the  Aiij)  f.dling  due  weft  on 
the  ftarbcard  tack,  «ith  the  wind  app:(re:.tly  N.  N.  W. 
the  vane  pi>inting  S.  S.  E.  If  the  (hiy  put  about,  and 
ftani's  due  iaft  oi;  thc-  larboard  tack,  ihe  vnne  will  be 
£)und  no  longer  to  point  S.  S.  E.  but  pcrhaps  S.S.W.  the 
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wind  appeartng N.N.E.  snd  the (hiptaui^ benearly  cloie» 
hauled  in  order  to  make  an  eaft  courfe.  The  wind  ap- 
pears  to  have  (hifted  four  points.  If  the  (hip  tackt 
again,  the  wind  returns  to  its  old  quarter.  We  have 
oilen  obferved  a  greater  difference  tban  this.  The  ce- .  ^^^ 
lebrated  a(tronomer  Dr  Bradley,  taking  the  amufement  „j^„'^^ 
of  failing  in  a  pinnace  on  the  river  Thamet,  obferve<i  Bndle;  c 
this,  and  was  lurprifed  at  it,  imagining  that  the  changtthulubje 
of  wind  was  owing  to  the  approaching  to  or  retiring 
from  the  (hore.  The  boatmen  told  him  that  it  alwajw 
happened  at  fea,  and  explained  it  to  him  in  the  beft 
manner  they  were  able.  The  expl«naiaMi  itnick  him, 
<nd  fet  him  a  muiiDg  on  an  aAronomical  pheDomenon 
which  he  had  been  puzzled  by  for  fome  years,  and 
whidi  he  called  TH£  aberhaticm  of  tue  fixeb 
STARS.  £very  ilar  changes  itt  place  a  fmall  matter 
for  half  a  year,  and  retums  to  it  at  the  completion  of 
the  year.  He  compared  the  Aream  of  light  from  the 
ftar  to  the  wind,  and  the  ielefcope  of  the  aihronomer  to 
the  ftiip*s  vane,  while  the  earth  was  like  the  (hip,  mo- 
ving  in  OppoTite  diredions  when  in  the  oppoiite  pointt 
of  its  orbit.  The  telcicope  muil  always  be  pointed  a- 
^cad  of  the  real  dire^tion  of  the  itar,  in  the  iame  man- 
ner  as  the  vane  is  always  in  a  diredion  abead  of  the 
wind  }  and  thus  he  afcertained  ihc  progrefiive  motion 
of  light,  and  difcovered  the  proportion  ot  its  velocity 
to  the  veloclty  of  the  earth  in  its  orbit,  by  obferving 
the  deviation  which  was  neceffarily  giren  to  the  telo- 
Icope.  Obferving  that  the  light  ihiited  its  diredioa 
about  40",  he  concluded  its  velocity  to  be  about  1 1 ,000 
times  greater  than  that  of  the  earth  ■,  juft  as  the  intelli- 
gent  feaman  would  conclude  from  this  'apparent  ihiiting 
of  the  wind,  that  the  velocity  of  the  wind  is  about 
triple  that  of  the  ihip.  This  is  indeed  the  beft  method 
for  difcovering  the  velocity  of  the  wind.  Let  the  dt' 
re£)ion  of  the  vane  at  tbe  mali-head  be  very  accurately 
noticed  on  both  tacks,  and  let  the  velocity  of  the  (hip 
be  alfo  accurately  meafured.  The  angle  between  the 
direAions  of  the  fi)ip's  head  on  thefe  different  tacks  be- 
ing  halved,  will  give  the  real  direSion  of  the  wind, 
which  muA  be  compared  with  the  pofition  of  the  vanc 
in  order  to  determine  the  angle  contained  between  the 
real  and  apparent  dire£tiont  of  thĕ  wind  or  the  angle 
EC  ^;  or  half  of  the  obferved  {hifting  of  the  wind  will 
ihow  the  inclination  of  its  true  and  apparent  direAions, 
This  being  found,  the  proportion  of  £C  to  FC  (fig.  6.) 
is  earily  meafured. 

We  have  been  very  particular  on  this  point,  becauie 
fince  the  mutual  aAiont  of  bodies  depend  on  their  rela- 
tive  motions  only,  we  (hould  make  prodigious  miftakes  if 
we  eAiroated  the  a£Hon  of  the  wind  by  its  real  diredion 
and  velocity,  when  they  differ  fo  much  from  the  rela- 
tive  or  apparent.  .         ij 

We  now  refume  the  invefttgation  of  the  velocity  of  ^«loctj 
the  (hip  (fig.  4.),  having  its  fails  at  right  angles  to  the**'P 
keel,  and  the  wind  blowing  in  the  dire£Iion  and  with^|,jj„, 
the  velocity  CE,  while  the  Ihip  proceeds  in  the  direc-r,.^ht 
tion  of  the  keel  with  ihe  velocity  CF.     Pr^duce  E*,«ngleto 
which  is  parallel  to  BC,  till  it  meet  the  yard  in^,  and *••'•'"*'•. 
draw  FG   perpendicular  to  E^.     Let  a  reprefent  the 
angle  WCD,  contained  bclween  the  fail  and  thc  real 
dire^ion  of  the  wind,  and  let  b  be  the  angle  of  trim 
DCB.     CE  the  velocity  of  the  wind  was  expreffed  by 
V,  arvd  CF  the  velociiy  of  the  (hip  hy  v. 

The  abfolute   impulfe  on   the  iail  is  (by  the  ufual 
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IkMty)  prciportkmal  to  the  lqttaK  of  the  lelatiye  vela- 
dty,  and  to  the  lquare  of  the  fine  of  the  angle  of  inci- 
dence )  that  is,  to  F£*  X  &».*  w  CO.  Now  the 
ngle  GF£=:  wCI>,  aad  £G  is  equai  to  F£xfin' 
GFE;  and  £G  it  eqinl  to  £;— ^G.  But  Eg^ 
£Cxfin.  £Cf,  =:Vxfin.  a;  and  ;  GsC^,  sv. 
TheKCne  EG  =  Vxfin»  g—o»  and  the  impuliĕ  is 
pnportianal  to  V  X  fin>  •— «*.  If  S  repreient  tiie  far> 
ĔKe  of  the  fail,  the  impal&,  in  pounds,  will  be  n  S(Vx 

Lct  A  be  the  ruriitce  which,  when  it  meets  the  wa- 
tcr  peipeBdioDlarly  vnth  the  vclocity  v,  will  fttftain  tlie 
Gme  preiiire  or  iefiftance  wliich  the  bows  of  the  ihip 
■Auailj  meets  with.  This  impul^e,  in  pounds,  will  t>e 
a»A«*.  Tliere&tre,  becaafe  we  are  confidering  the 
ftip'*  motion  as  in  a  ftate  of  unifonnity,  the  two  pre£- 
faic(  balance  eacb  otlier ;  and  tliereCsre  m  A ii*ai S(V 

X  fin.  *-«)«,    and  -  A  •*  =  S   (V  x  fin.  «— »)»  } 

<lMicfiMc  ^-  v'^Xo=:i/SxVxfin.»->vv'S,and 

iy§Xf  Xfiw-  g_Vxfin-  <»_Vxfin.  a 
"    /»w  .    .     ,s-        /mX~     V   A  , 

We  (ee,  in  the  firft  place,  that  ihe  velodty  of  the 
flup  u  (carlerii  ^aribut)  proportional  to  the  velodty  of 
tbe  wind,  and  to  the  fine  of  its  incidence  on  the  iidl 
jgintly;  Csr  while  the  rarface  of  the  fail  S  and  tlie 
cqnivalent  iiu&ee  ibr  the  bow  remains  the  fame,  v  in- 
CRaiĕs  or  diaunilhes  at  the  &me  rate  with  V  ■  fin.  e^— 
Wlien  the  witid  it  licht  aflcm,  the  fine  of  e  is  unity, 

V 
Md  then  the  fliip*s  vdodty  is    /mA 

^■7s-+'- 

Note,  tliat  the  denominator  of  this  fra3ion  is  a  coto- 

Mn  nomber ;  £ir  m  and  ■  are  numbets,  and  A  and  S 

.       A 
being  quantitiet  of  one  kind,  -^  is'  alfi>  a  number. 

o 

It  muft  alib  bc  careinlly  attended  to,  that  S  expreflist 
1  qDantity  of  fail  aAually  recdving  wind  vrith  the  in- 
cSnation  a.  It  will  not  always  he  true,  thereSore,  that 
tke  velocity  will  increaie  as  Ihe  wind  is  more  abait,  be- 
canie  faaie  iails  will  then  bectlm  othersi  This  obferva- 
tion  is  not,  howcver,  of  grcat  importance ;  for  it  is  very 
ana&al  to  pat  a  (hip  in  the  fitttatian  conSdeied  liitber- 
Is ;  tbat  is,  yrith  the  yaids  (^uare,  unleis  Ihe  be  light 
ht&re  thc  wind'. 

K  we  would  difcaver  ihe  relation  between  the  velo- 
d^  and  tbe  quantity  of  fiul  in  this  fimple  caie  of  the 

«ind  light  aft,  ob(erve  that  the  equadon  v=^ 


aadl 


givci  » 
|M  A 

Ts 
«  aad 

liiBal  to 


ti»=rV— 1>»,  and 


+v=-V,  and 

«S 

»hA~"(V. 


mA 
»S 

V» 


i«» 


v  =  V— V, 
and  becauie 


1»  propoT- 


M  «nd  A  are  conAant  quantitiet,  S 

rE= ^,  or  tlie  fcwface  <A  &al'a  proportional 

to  the  lqaare  of  the  (lup*s  velocity  diredly,  and  to  the 
iquareattherelative  vdodbr>nveifel7.    'Aitf,ifa(Up 
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be  faiUng  with  one-dghth  of  th«  Tdod^  oT  the  wind, 
and  we  would  have  her  (ail  with  one-fourth  of  it,  we  muft 
quadruple  the  faiL  lliit  is  more  eafily  feen  in  anether 
way.  The  velo«ty  of  the  ihip  is  proportional  to  the  ve- 
lodty  of  tbe  imndj  and  there£Me  the  relstive  vdod- 
ty  is  alfo  proportional  to  that  of  the  wind,  and  the 
impuliĕ  of  the  wind  is  as  the  fquaTe  of  the  idative  velo- 
city.  Tlierefi>re,  in  oider  to  incieaiĕ  thc  idative  vc]a« 
dty  by  an  incrcaie  of  (ul  only,  we  muft  make  this  in- 
creaie  of  fail  in  the  duplicate  proportion  of  the  increaie 
of  velodty. 

Let  us,  in  the  nezt  place,  confider  tlie  motion  of  a 
(hip  who&  fail*  Aand  obli^ue  te  the  keel.  ^g 

The  conftru£lion  for  this  purpofe  diffiert  a  little  6om  Iti  «elocity 
the  formcr,  becaufe,  when  the  fail8  are  trimmed  to  any  vrben  the 
oblique  pofition  DCB  (fig.  5.  and  6.),  there  muft  be  bJ^"^|}?  *»°* 
dcviation  fiom  thc  diredion  of  the  keel,  or  a  leeway^],'^'^^^ 
BC^.    Callthit*.   Let  CF  be  the  velodty  of  the  fliip.p,       ^ 
Draw,  as  before,  E.g  perpcndicular  to  thc  yard,  and^ 
FG  perpendicubir  to  Eg;  alb  draw  FH  pcrpcndicu- 
lar  to  thc  yard  :  tlien,  as  before,  £G,  which  is  in  the 
fubduplicate  ratjo  of  the  impuire  on  the  fail,  it  equ8l  to 
£/— -Gf.     Now  £j  is,  as  beSm,  =Vxfln.^  and 
Gg  is  coual  to  FH,  which  is  sCFxfin.  FCH,  or  =: 
vxfin.  (i+x).    Tberefere  we  have  the  impiiUe  =«  & 
(V  •  fin.  a-~v  •  fin.  (A+.ar)*. 

This  ezprefl[ion  of  the  impulfe  it  perfeAly  fimilar  ta 
that  in  the  former  caie,  itt  only  difference  confi(Kng  iir 
the  fubdu£live  part,  which  is  here  v  x  fin.  £-^x  inAea^ 
of  V.  But  it  exprefles  the  fame  thing  as  {>efore,  viz. 
the  diminution  ef  the  impuUe.  Tbe  impuUĕ  being  rec-  ' 
koned  foIely  in  the  dire^on  perpendicular  to  the  fa3, 
it  is  diminidied  foIcIy  by  the  fail  withdrawing  it(ĕlf  M 
lAat  direSioH  from  the  wind  ;  and  as  j  £  may  be  confi- 
dered  as  the  real  impulfive  motion  of  the  wind,  G£ 
maft  be  confidered  as  the  relative  and  effe£live  impulfive 
motion.  The  impuIA;  would  have  been  the  fame  had 
the  fliip  been  at  rcft,  and  had  thc  wind  met  it  perpen- 
dicttlarly  wilh  the  veIoeity  G£. 

We  mttft  now  (how  the  connedion  between  thit  im-  com^ 
pnlfe  and  the  motion  of  the  (hip.     The  fail,  and  con-tioDbe- 
(equentiy  thc  (hip,  it  preired  by  the  wind  in  the  direc-  tweeo  tto 
tion  CI  perpendicular  to  the  fail  or  yard  with  thc  fom'^P^ . 
which  we  bave  juft  now  determined.     This  (in  the  Aate^kTASI^ 
of  uniibrm  modon)  muft  be  equal  and  oppofite  to  the 
adion  of  the  water.     Draw  IL  at  right  angles  to  the  '  • 

keel.  The  impulfe  in  the  dircAion  CI  (which  we  jnay 
meafare  by  CI)  it  equivalent  to  the  impulies  CL  and 
LI.     By  the  firft  the  (hip  is  impelled  right  £3iward,  ' 

and  by  the  (econd  (he  it  driven  fidewi(«!.  lliere^ore 
we  muft  have  a  lceway,  and  a  lateral  as  well  as  a  dire£t  , 

refiftance.  We  fuppo(e  the  (brm  of  the  fliip  to  be 
known,  and  therefore  the  proportion  is  known,  or  dlT- 
coverable,  between  the  dired  and  lateral  reSliances  cor- 
rerponding  to  every  angle  x  of  leeway.  Let  A  be  tbe 
fiirface  whofc  perpendicular  relidance  is  equal  to  the  (U- 
reft  refiftance  of  the  fliip  'correfponding  to  the  leeway 
X,  that  b,  whoiĕ  refiftance  is  equal  to  the  leCilance  real- 
ly  (elt  by  tbe  ihip's  bows  in  the  direAion  of  the  k«el 
when  (he  is  failin?  n-ith  this  leeway  4  and  let  fi  in  like 
manner  be  the  furtace  whofe  perpendicular  re(iflance  it 
.equal  to  the  a£lual  refiftance  to  the  (hip^s  motion  in  the 
ditedion  LI,  perpendicular  to  the  keeL  (N.  B.  This 
it  not  equiv!ient  to  A  and  B'  adapted  to  the  redangular 
box,  but  toA''cof.*«  and  F>  fia.*«.)  We  bave 
It  thereEorc 
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Aereibre  A  :  B  =  CL  :  LI,  and  LI=  ^^.    Alfo, 

_— _  A 

fceCTufc  CIi=4/CL*+LI*,  we  !iave  A  :  ,^A'  +B*= 

CL  :  01,  mA  CI=  Skjs/^1±^,    The  refiftance  in 

-tltt  diiedion  LC  is  properly  iBeafaMd  by  m  A  «*,  as 
•  lias  been  already  ob&rved.  Tbeie^Dre  ihe  «eliAnnce  in 
•Ihe  dire^ion  ICmirrt  be  exprcfied  by  m  ;^A*  4- B^Jw*} 
or  (making  C  the  fur£ice  which  is  equal  lo  i^A'-J-B*, 
and  which  will  therefore  hav«  the  fame  perpendicular 
reSilance  to  tlie  water  having  thc  velocity  *)  it  may  be 
.  exprtffed  by  »1  C  «*. 

Therefore,  becaufe  there  is  an  e<iuilibrium  between 
the  impulfe  and  relirtance,  we  have   mCv'=znS  (V- 

fin.  a-~v  •  fin.  *+*)*  and  —  C  t;»,  or  y  C«>*=S  (V-  fin. 

«—fcfin.  *+*)»,  and  y/ f  ^/ C  ve=  ^  S  {W  •  Hn,  a—.v 
fin.  ?+*). 

^  S-V-fin.  a 


Therefbre  v  =  • 
V-fin.« 


V?^+fin.A+*' 


y'  ^  y'  C  +  V  S  •  fin.  />+^  '  ■ 
_  Sin.  tf 


fin.  ^+.v. 


Obferve  that  the  quantity  wlrich  is  tbe  coefficient 
of  V  in  this  equation  is  a  common  number  }  for  fin.  a 
i%  a  number,  being  a  decimal  fra^on  of  the  radius  i, 
Sin.  i+x  is  alfo  a  number,  for  the  faroe  reafon.     And 

•llnce  m  and  n  were  numbers  of  pounds,  —  or  ^  is  a 

cnnmon  numbcr.    And  becaule  C  and  S  are  furface«, 

Q 

'or  quantities  o£  one  kind,  -^  is  alfo  a  common  num- 

o 

ber.       . 

Thb  is  tkeCmplcA  eKpceAion  that  wc  can  think  of 
for  the  velocity  acquired  hy  tke  (hip,  ihough  it  mu& 
be  acknowiedged  to  be  too  co'mpIex  to  b«  af  very 
pronipt  ule.  Its  complication  aTifes  fitffn  the  neceSty 
of  ilMroducing  die  leeway  x.  This  ttk&s  the  whole  of 
tiie  denominator ;  for  the  fiirfac«  C  depends  qn  k,  bs- 
cwirc  C  ts  =  <^  A*  +  B*,  and  A  and  B  are  analegous 
to  A'  cof.  *«  and  B'  fin.  *  *. 

Bot  we  can  deduce  fomeimportantconlequencesfrom 
this  theorem. 

Wbile  the  furface  S  of  the  fail  aaually  filled  by  the 

wind  reroains  ihe  fame,  and  the  angle  DCB,  wliich  in 

KaiBg  Umo-  fature  we  (hall  call  the  Trim  of  the  fails,  alib  remains 
the  fame,  both  the  leeway  x  and  the  fub(lituted  furface 

■  C  remains  the  fame.  The  denominator  is  therefore  con- 
ilant ;  and  the  Telocity  of  the  (hip  is  proportional  to 
.^  S-  V  •  fin.  a  i  that  is,  direSly  as  the  velocity  of  the 

'  wind,  diredly  as  the  abfoIute  inclination  of  the  wind 
'  to  the  yard,  and  direAly  as  the  fquare  root  of  the  fuT- 
'  face  of  the  fail«. 

'We  alfo  leam  from  the  conftru£Hon  of  the  figure  that 

FG  parallel  to  the  yard  cuts  CE  in  a  giv^  ratio.     For 

'  CFis  !n  a  conAaht  ratio  to  Kg,  as  has  been  jull  now 

'  demondrated.  And  the  angle  l)CF  is  condant.   Tbere- 

■  fbre  CF-  fin.  5,  or  FH  or  G^,  is  proporlional  to  "Eg, 
■ad  OC  to  £C,  or  £C  is  cut  in  one  proportion,  what- 


liiipartaiit 

roafcqt>en^ 

ctsdedH- 

CcAfrom 

thefeK- 


ever  m«y  bc  tbe  angle  £CD,  fo  long  u  (h*  a»g^t  DCF 
b  conilant. 

We  alfo  fee  that  it  i»  wery  poAible  for  tbe  velocity 
.of  the  thip  on  an  obliqae    couriĕ   to   exc«cd   that  of 
the  wind.      Tliis  will  be  the  cale  wben  thc  number 
fiH.  a 

yC  -; exceeds  unity,  or  when  ttn.aii 

/-c       

greater  than  V  y"^+  '"'•  *+*•    Now  this  may  eafily 

be  by  fuf!iciently  enlarging  S  and  dinMnilhhig  ft-|-».  It 
is  indeed  frequently  feen  in  fine  failers  with  aHthcir  hsb 
fet  and  not  hauled  too  near  the  wind. 

We  remarked  above  that  tbe  angle  of  fceway  «  af- 
fe6h  the  wbole  denominator  of  the  fraftion  wluch  ex- 
preffes  the  Telocity.  Let  it  bc  obferved  that  the  angle 
ICL  is  the  complement  of  LCD,  or  of  t.  Therefore, 
CL  :  LI,  or  A  :  B  =  I  :  tan.  ICL,  =  i  :  cot.  b,  and 
B=A'  cotan.  b.  Now  A  is  equivalent  to  A'  •  col'.  *  *, 
and  thus  b  becomes  a  (un^tion  oF  ;ir.  Cls  evidently  (a, 
being  ;^A*+B*.  Therefere  before  tbe  value  of  this 
fra£hon  can  be  d>t«in«d,  we  mufi  be  «ble  te  cempnte, 
by  our  knpwledge  of  the  fonn  of  tbc  (hip,  tbe  Talue  of 
A  for  every  angle  x  of  leeway.  This  can  be  dom  only 
by  Nfolving  her  bows  into  a  great  number  of  clcmeBtary 
pianes,  and  eon>fDtiog  the  impulies  on  each  aiKi  addtng 
thein'int»  one  fum.  The  compulation  Is  of  iminenfe  i^ 
bour,  as  nay  be.  feen  by  onc  example.given  by  Bouguer. 
When  the  leeway  is  but  linaU,  not  exceeding  ten  dt- 
gi«es,  the  RibHitulion  of  ihe  re£IangulaT  prilin  of  oue 
dctensti>ed  iom  is.abundantly  csai):  for  all  lcewayscon- 
tainei^within  this  iimit ;  and  we  lliall  foon  fee  rearon 
for  being  contemcid^wtth  this  approx!mation..  We  may 
now  make  uf«  .c>f  the  ^brmula'  eKprelling  the  veIocity  for 
fo]ving  the  chief  problems  in  this  part  of  thc  lcaman's 
1aft. 

And  firft  let  «t  be  rcqaired  t»  id<)(«nn>nc  tl>e  twA  f«6-  fn\ikt 
tion  of  the  fail  for  llanding  ona  givencour(e  «  k,  wbenTodcK 
CE  the  direAion  and  velDCity  of  the  wind,  and  its  •ngle»»'** 
with  tfae  coui£eWCF,  are  ginCB.     Thi<  pioUcm  has^|^ 
«xeiicifed  the  talcnts  ef  thc  mathematicians  ever  fi«acf,j],f, 
tbe  day.so^  Newton.,  In  the  articie  Pkeumatks  wcgind^j 
giTc  the  foiution  af  one  very  nearly  rclBted  to  it,  neme-on  >  (■' 
Jy,  t»  determinc  the  pofitiou  ef  the  bil  wbich  would"^*^ 
{nodnce  the  rreat«ft  impuUs  in  tbe  diredion  of  thc^^ 
tamtSt.    Tbe  Mution  was  to  place  tJie  yatd  CD  in  fuchana 
»  pofition  that  the  tangent  of  the  an^e  FCD  m»y  het;  oT 
one  half  of  the  tangent  of  the  angle  DCW.     This  wiU.*"' 
indeed  bc  the  bcA  paStien  of  tbc  ^ail  for  begimiing  the'^|^^ 
motion^  but  as  foon  ae  the  (hip  begins  to  meve  in  the^;,^,,! 
direSirn  CF,  the  effe£live  impulie  of  the  wind  is  di-giienj 
miniftied,    and    alfo  its   inclination   to  the  fail.      The 
sngle  DC  w  diminilhes  conlinually  as  the  (hip  accele- 
rates }   for  CF  is  now  accoropanied  by  its  equal  e  £, 
and  by  an  angle  EC  #  or  WC  w.     CF  increafes,  and 
the  impulfe  on   the  fail  diminillies,  till  an  equilibrium 
obtains  between  the  refi(lanoe  of  the  water  and  the  im- 
pulfe  of  the  wind.     The  irapalfe  i$  now  meafured  by 
CE*  X  fin-'  '  CD  inftead  of  CE«  x  fin.*  ECD,  that  is,  by 
£G*infteadofE^. 

This  •introdu£Uon  of  the  relative  motion  of  tiic  wmd 
renden  the  adual  foIution  of  the  problem  extreniely 

diSicult. 
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SAicult.  It  is  very  eaSly  expreffed  geometrJcally  : 
I>ivtde  the  angle  'J)  CF  in  fuch  a  manner  that  the  tan- 
gent  of  DCF  may  be  half  of  the  tangent  of  DC  w,  and 
flic  problem  maj  be  conftrufted  geometrically  as  fol- 
lows. 
Jif  7.  Let  WCF  (fig.  7O  be  the  angle  between  the  fail  and 
Caurfe.  Round  the  centre  C  defcribe  the  circle  WDFY } 
produce  WC  to  Qj,  fo  that  CQ=|WC,  and  draw  QY 
parellel  to  CF  cutting  the  circle  in  Y  ;  bife£l  the  arch 
WY  in  D,  and  draw  DC.  DC  is  the  proper  pofition 
of  the  yard. 

Drai»  the  ^hotd  WY,  cutting  CD  in  V  and  CF  in 
T"^  draw  the  tangent  PD  culiing  CF  in  S  and  CY 
inR. 

It  i«  eyident  tliat  WY,  PR,  are  both  perpendicular 
io  CD,  and  are  bi(ĕ£led  in  V  and  D ;  therefore  (by 
f«ifcm  of  the  parallels  QY,  CF)  4  :  3  z=  QW  :  CW, 
=YW  :  TW,  =RP  :  SP.  Therefore  PD  :  PS=2  :  3, 
•nd  PD  :  DS  =  2  :  I.  .^.  E.  D.  But  this  divifion 
cannot  be  raade  to  the  beft  advantage  till  the  (hip  has 
•ttained  its  greateil  relocity,  and  the  angle  w  CF  has 
been  produced. 

We  mull  conGder  all  ihe  three  angles,  a,  B,  and  .V,  as 
variable  in  the  equation  whieh  espreAes  the  value  of  v, 
■nd  we  muft  tnake  the  fluxton  of  this  equation  =  0 ; 
then,  by  menns  of  the  equation  B  s  A*  cotan.  b,  we 
muft  obtait)  the  value  of  b  and  of  o  in  term."!  of  *  and  x, 
Wlh  refpeft  to  a,  obferve,  that  if  we  make  the  angle 
WCF=/,  we  have  />=  a-^-h-^.^;  mdfi  being  a  con- 
Aaiit  ^uantity,  we  have  a+  Ij^xzzo.  SubAitating  fbr 
a,  b,  a,  and  ii,  tbeir  values  in  tenns  of  x  and  x,  in  the 
Aiuionary  eqiiatian  =  0,  we  readily  obtain  k,  and  then 
•  and  &,  whicb  folve3  tiie  problem. 

Lct  it  be  reqiiiTed,  in  die  nest  place,  to  determine 
tlw  caurfe  snd  the  trim  of  the  fail«  moft  proper  fer  ply- 
P  tBg  to  windward. 
W*B  IL  In  fig.  6.  draw  FP  perpendicular  to  WC.  .  CF  is  the 
Ttieia.  notion  of  the  fl»ip  j  but  it  is  only  by  the  motion  PC 
J^'^  that  (he  gains  to  windward.  Now  CP  is  =  CF  X 
t^oTtlie  '"*^"*  WCF,  or  v  •  cofin.  (a+b+x),  This  rauft  be  ren- 
U-m4    dered  a  maxiroum,  as  Collows. 

Pff«       By  means  of  the  equation  whtch  expTifles  the  value 

»S»^  ^»  «wl  '1*  equatian  B=A-cotan.  b,  we  exterminate 

Ae  ^ntities  v  and  A ,-  vre  then  take  the  fluxion  of  the 

^antity  into  which  the  expreflion  ti-cof.  (a-\-b-^-x) 

M  changed  by  tliii  operation.     Making  this  fluxion  sso, 

we  get  the  equation  which    muft  folve   the   probiem. 

This  eqaation  will  contain  die  two  vaiiable  quantities 

«  «nd  X  wiih  their  flDxions  ;  then  make  the  cocAicient 

<»f  X  equal  to  0,  alfo  the  coeffic5ent  of  a  equal  to  0.    This 

will  jjive  two  equations  which  wll  determine  a  and  x, 

.  ^    wd  from  thi»  we  get  *=;» — a — *.  . 

Tcdrto.  '     8''°"'^  •'  be  r^uired,  in  the  third  place,  to  find  the 

«aciie    ^  courfe  and  tnm  of  the  fails  for  getting  away  firom 

Wcwrii  a  Ri*«n  line  of  coaft  CM  (6^.  6.),  the  procefs  perfeaiy 

J|'j^^^«femblcsthislaft,  which  is  in  ^ad  getting  away  from 

i  line  of  coaft  which  makes  a  right  angle  with  the  wind. 

Therefcre,  in  place  of  the  angle  WCF,  we  muft  fubfti. 

tnte  the  anglc  WCM±WCF.     Call  this  angle  *.    We 

«mft  make  v  •  cof.  («d=<r±:A=fc«)  a  iriaximum.     The 

«nalytical  proce6  is  the  fame  as  the  former,  only  e  is 

here  a  conftant  quanttty. 

^^  Thefe  are  the  three  principal  problems  which  can  be 

^j„^fclved  by  means  of  the  knowledge  that  we  have  obtain- 
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ed  of  the  motion  of  the  ftiip  when  impelkd  by  an  ob« 

lique  fail,  and  therefore  making  leeway  ;  and  they  may 

be  conlidered  «s  an  abftra£I  of  this  part  of  M.  BouguerN' 

work.     We  have  only  pointed  out  the  procefs  for  thi» 

lelution,  and  have  even  omitted  fome  things  taken  no- 

tice  of  by  M.  Bezout  in  his  very  elegant  cempendium. 

Our  rearons  will  appear  as  we  ge  on.   The  leamed  read- 

er  will  readily  fee  the  extreme  diSicuUy  of  the  fubjed, 

and  the  immenfe  calculations  which  are  neceflary  even 

in  the  fimpleft  cafes,  and  will  grant  that  it  is  out  of  the 

power  of  any  but  an  expert  analyft  to  derivc  any  ufe 

A'om  them  ;  but  the  mathematician  can  calculate  tables 

for  the  ufe  of  tlie  praAical  feaman.     Thus  he  can  calcu- 

late  the  beft  pofition  of  the  fails  for  adrancing  in  a  couHe 

90°  from  the  wind,  and  the  veloci(y  in  tnat  courfe } 

then  for  85',  80°,  75°,  &c.     M.  Bouguer  has  pven  aM.  Bou- 

table  of  this  kind  ;  but  to  avoid  the  iiinnenfe  difticultyE"<=f'»  '»•»'« 

•f  the  procefs,  he  has  adapted  il  ta  the  apparent  «''■■ec-|^^^^'^^"8 

tion  of  the  wind.    We  have  inferted  a  few  of  his  num-  njCtion  of 

bers,  fuited  to  fuch  C8fes  as  can  be  of  fervice,  namely,  the  fai  s  for 

when  all  the  fails  draw,  or  none  ftand  in  the  way  of  «^^s^icuiS 

others.     Column  ift  is  the  apparent  angle  of  the  wind'"  "l^' 

and  cciarfe',  column  ad  is  the  caiTefponding  angle  of  the*^'""*' 

fails  and  keel ;  and  column  ^d  is  the  apparent  angle  of 

the  fails  and  wind. 
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DCB 

-wC» 

^03°53' 

42»  30' 

6i°23' 

99  13 

40  — 

59  13 

94  25 

37  30 

56  55 

89  28 

35  — 

54  28 

84  23 

32  30 

51  53 

79  06 

30  — 

49  06 

73  39 
68  — 

27  30 

46  09 

25  — 

43  — 

In  all  thefe  numbers  we  hav«  the  tangent  of  w  CD 
double  of  the  tangent  of  DCF.  ^ 

But  this  is  really  doing  but  Uttle  for  the  fcaman.In<>ti/tt]r  of 
The  apparent  direiSion  of  the  wiad  is  unknown  to  him  *''*''* '"'^* 
till  the  ftiip  is  failing  with  uniform  velocity ;  and  he  is'*""'*' 
flill  tininfomied  as  to  the  leeway.    It  is,  however,  of  fer- 
vice  to  him  to  know,  for  inftance,  that  when  tlie  angle 
of  the  vanes  and  yards  is  j6  degrees,  the  yard  Aiould  be 
braced  up  to  37"*  30',  &c. 

But  here  occurs  a  new  diAiculty.     By  the  conAmc- 
tion  of  a  (ijiiare-rigged  Aiip  it  is  impoAible  to  give  thc  ' 

yards  that  inclination  to  the  keel  which  the  calciilation 
tequires.     Few  Aiips  can  have  their  yards  braced  up  to  i   .  . 

37"  30' ;  and  yet  this  is  required  in  order  to  bave  an  in-  '• 

cidencc  of  56**,  and  to  hold  a  courfe  94*  2  j'  /rom  thc 
apparent  direSion  of  the  wind,  that  i«,  with  the  wind  " 

apparently  4°  25'  abaft  the  beam.  A  good  f!uling  rtiip 
in  this  poAtion  may  acquire  a  velocity  even  e.vceeding 
that  of  the  wind.  Let  us  fuppofe  it  only  one  half  of 
this  velocity.  We  ftiall  find  that  the  angle  WC  v)  is  in 
this  ca(e  about  29°,  and  the  fl)ip  is  ncarly  going  1 23° 
from  the  wind,  with  the  wind  aImoft  perpendicular  to 
the  fail ;  therefore  this  utmoft  bracing  up  of  the  fails 
is  only  giving  them  the  pofition  fuited  to  a  wind  broad 
on  the  quarter.  It  i«  impoATible  therefore  to  comply 
with  the  demand  of  the  mathematician,  and  the  ie^man 
muft  be  coiitented  to  employ  a  lef$  favourable  difpofition 
of  his  fails  in  all  cafes  where  his  courie  does  not  lie  at' 
leaft  eleven  points  &om  the  wind. 
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Lat  m  ISm  wbetker  thb.  reAridMWjauiAii^iiOM;:  agk: 
ceHuj,  kave|  any  thing  in  our  chdtoe,  «Mt'  makeati  onw 
Couife  preferable  to  anotber.  ^^^««''thattheMun»  » 
prodieious  number  orcou«GiS|  -  ond  ih<fe  tbe  wuA  'uiiul 
and  tbe  mod  importaAt,  whicib  ws.  aluA  hold  with  OM 
**  trim  of  tbe  iails ;  in  particular,  faiMng  with  the  wind  (M 

the  beam,  and  all  caiĕs  of  plying  to  windward,  muA  be 
^rformed  with  this  unfavourable  trim  «i  thc  fails.  W« 
are  certain  that  tbe  itnalkr  we  make  the  angle  of  inci- 
dence,  real  or  apparent,  the  fmaUer  will  be  tbe  veUcity 
of  the  ihip ;  but  it  may  happcn  that  we  Anll  gain  more 
to  windward,  or  get  fooner'  away  from  a  lee-coa(t,  or 
my  objed  of  danger,  by  failing  Aowly  on  one  cour£l 
than  by  failing  quicMy  on  anotber. 

We  havc  feen  that  whHe  the  Irim  of  the  faili  rematnt 
the  fame,  the  leeway  and  tti«  angle  of  the  yard  and 
courle  reroains  the  fame,  and  that  the  velocity  •£  the 
ihip  is  as  the  fine  of  tbe  anele  of  real  incidence,  that  is, 
as  the  fine  of  the  angle  of  tne  fail  and  the  rcal  dircdion 
of  the  wind. 
Fig.  S.  Ljct  the  ihip  AB  ((ig.  8.)  hold  thc  eourfe  CF,  with 
the  wind  blowing  in  the  direAion  WC,  and  h»ving  her 
yards  DCO  braced  up  to  thc  finaUeft  angle  BCD 
wbich  the  rigging  can  admit.  Let  CF  be  to  C£  as 
the  velocity  of  tne  (hip  to  the  velocity  af  the  wind  i 
join  F£  and  drew  C  w  parallel  to  £F ;  it  is  evident 
that  F£  is  tbe  relalive  motion  oi  the  wind,  and  w  CD 
is  the  relative  incidence  on  the  fail.  Draw  FO  parallel 
to  the  yard  DC,  and  defcribe  acircle  through  the  pmnts 
COF }  then  we  fay  that  if  the  (hip,  with  the  fame  wind 
and  the  fame  trim  of  the  fame  drai^ng  Tails,  be  made  ta 
iail  on  any  other  courfe  Cf,  her  velocity  along  CF  is 
to  the  velociiy  along  C/  as  CF  is  to  C/i  or,  in  other 
words,  the  (hip  will  employ  the  fanie  time  in  gomg  from 
■    C  to  any  point  of  the  circumference  CFO. 

Join  /O.     Then,  becaufe  the  angles  CFO,  efO  are 

on  the  fame  chord  CO,  they  are  equal,  and  fO  is  pa-. 

rallel  to  dCd,  ihe  new  poiition  of  the  yard  correfpond- 

ing  to  the  new  pofition  of  the  keel  a  b,  making  the 

angle  </C£=DCB.     Alfo,  by  the  nature  of  the  circle, 

the  line  CF  is  to  C/  as  the  fine  of  the  angle  CFO  to 

the  fine  of  the  angle  COf,  that  is  (on  account  of  the 

parallels  CD,  0F  and  C</,  O/),  as  the  fine  of  WCD 

to  the  fine  of  WC  </.     But  when  the  trim  of  the  Tails 

remains  the  fame,  the  velocily  of  the  (hip  is  as  the  fine 

of  the  angle  of  the  fail  with  the  direAion  of  the  wind  ; 

therefore  CF  is  to  C/  as  the  velocity  on  CF  to  that  on 

C/  and  the  prop<}fition  is  demonitrated. 

3S  Let  it  now  be  required  to  determine  the  beil  courie 

mbie"he'    ^***  '''■o''''"K  ■  '<x='^  ^  'y^"K  '"  *^^  direSion  CR,  or  for 

beft  courfe  wilhdrawing  as  faft  as  poiTible  from  a  line  of  coaS  PQ. 

for  Bv<iici,    Draw  CM  tbrough  R,  or  parallel  to  PQ,  and  let  m  be 

io(  «  rock.   the  middle  of  the  arch  CmM.    It  is  plain  that  m  u  the 

moil  remote  from  CM  of  any  point  of  the  arch  CmM, 

and  therefore  the  (hip  will  recede  farther  from  the  coikA 

PQ  in  any  given  time  by  holding  the  courfe  C  m  tban 

ky  any  other  courfe. 

This  courfe  is  eafi1y  detcrmined  -,  for  the  arch  CmM 
=360°—  (arch  CO  +  arch  OM),  and  the  arch  CO 
ia  ihe  meafure  of  twice  the  angle  CFO,  or  twice  the 
anglc  DCB,  or  twice  b-{-x,  and  the  arck  OM  mea- 
iiiTes  twice  the  angle  £CM. 

Thus,  fuppofe  the  (harpeil  poilible  trim  of  the  fail> 
tobe  5^*,  apd  the  obferved  angle  £CM  to  be  70"; 
ihen  CO-^OM  u  ^o^+i^o"  or  zio\    TWs  being  ta. 


ktn  fr)M>  360«,  'MvM  15««,  bf>wKcbahr  hOiMmi» 
7j.',^«fid  tMe  anglcMCM  U37^3</.  Thisaddcd  to 
J^3Af  mtlMs  S.L  m  tvf  ^t/,  lcavmg  WC  ««72O  30', 
Md  (}ke  (hip  mbftitkild  a  coiuic  making  an  angle  of 
<fi*  2&  with  the  rtal  dirtiftiaik  of  the  wind,  and  WCD 
Will  be  37*  30'. 

Thia  iuppiiiĕs  no  lcaw]**  But  if  we  know  that  an'< 
dcr  all  the  lail  whieh  the  ihip  can  carry  with  iiifety  ani 
adv&ntage-ftfe  maikct  5  degrcca  of  leeway^  the  anglc 
DCm  oir  tbe  (ail  and  couriĕ,  or  ^.j-c,  ia  40°.  Thea 
C0<f-OM=220°,  which  being  taken  ftom  360°  leaves 
140^,  •{  which  the  balf  is  70°,  sM  m,  and  the  angk 
MC«=35°,  and  ECm=i05°,  ""d  WC«»  =  7j^ 
end  the  (hip  muft  lie  with  ber  hcad  70"  fRwi  thc  wind, 
making  5  degrees  of  leeway,  and  the  angle  WCD  is 

The  general  rule  fbr  tbe  pofition  of  tbe  (hip  is,  titt 
the  line  on  fbi^oard  whick  b^edi  the  anglt  b-{-z  maif 
aifo  bifeS  ihe  angle  WCM,  or  make  tbe  angle  bMwcen 
tbe  courfe  and  the  line  Arom  which  we  wiih  to  withdraw 
cqual  to  the  angle  between  the  fail  and  the  rcal  direc» 
tion  of  the  wind.  t< 

It  is  plain  that  this  probkm  includes  that  of  plying  Catubltoi 
to  windwatd.     We  have  only  to  fuppofe  £CM  to  be 
c)o° ;  tben,  taking  our  example  in  the  iame  (bip,  with 
the  fame  trimand  thefamcleeway,  wehave6-t-x=40°. .  " 

This  taken  from  90*  leaves  50°  and  WC  11=90 — 25= 
65,  and  tbe  ihip's  head  muft  lie  60°  from  the  wind,  aod 
the  yard  muft  bie  25°  from  it. 

It  muft  be  obferved  here,  that  it  is  not  always  eligi- 
blc  to  kltBl  the  courlĕ  which  will  remove  the  ihtp  fut- 
eft  iimn  the  given  linc  CM ',  it  may  bc  more  prudent  to 
remove  from  it  more  iecurely  though  more  Aowly.  In 
fuch  cafes  the  procedure  is  very  fimple,  viz.  to  ihape 
the  courre  as  near  the  wind  as  is  poffibIe. 
•  The  reader  wnll  aIfo  cafily  fee  that  the  propriety  of 
thefe  pra£tices  is  conSned  to  thofe  couriis  only  wbere 
tbe  pra£ticab]e  trim  of  the  fails  is  not  fufiiciently  (harp. 
Wbenever  the  courfe  lies  fo  far  from  the  wind  that  it  ts 
poITible  to  make  the  tangent  of  the  apparent  angle  af 
the  wind  and  bil  double  tbe  tangent  of  tbe  (iiil  and 
courfe,  it  (hould  be  done.  . 

Theie  are  the  cbief  prajtical  con{equences  wlucll  can  j^  ,dn|i. 
be  deduced  from  the  theory.     But  we  {houTd  confidcrnientofili( 
how  far  this  adjuttment  of  the  fails  and  courie  can  ^^['1'''^"?^ 
perfbrmed.    And  here  occur  diAiculties  (b  great  as  to|.  ^"  j^ 
make  it  almoA  imptafUcabIe.    We  have  always  fQppo-p„fijc(i)l9 
fed  the  pofition  of  the  furface  of  the  fail  to  be  diAindly 
obfervable  and  meafurable }  but  this  can  hardly  bc  af. 
firmed  even  with  refped  to  a  fail  ftretched  on  a  yard. 
Here  we  fuppofed  the  furface  of  the  fiul  to  have  tbe 
fame  inclination  to  the  keel  that  the  yard  bas.     This  is 
by  no  means  ihe  cafe  ;  the  fail  afiiimes  a  concave  form,. 
of  which  it  is  almoft  impoOible  to  alTign  thc  diredion  of 
the  mean  impulie.    We  believe  that  this  is  always  coo* 
fiderably  to  leeward  of  a  perpendicular  to  the  yard,  ly» 
ing  between  CI  and  C£  (iig.  6.).     This  is  of  fome  ad. 
Tantage,  being  equivalent  to  a  iharper  (rim.    We  can- 
not  affirm  thts,  however,  with  any  conEdence,  becauie  • 

it  renders  the  impulfe  on  the  weather-leech  of  the  fail  fa 
exceedingly  feeble  as  hardly  to  have  any  c&d.  la 
failing  doiĕ  to  the  wind  the  ihip  is  kept  fo  near  that 
the  weather-Iecch  of  the  fail  is  almoft  ready  to  receivc 
tbe  wind  edgewifc,  and  to  Autter  or  ihiver.  The  moft 
tSt&sy^  or  drawing  fail$  with  a  Cde-wind,  cfpeciall; 

when 
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«htB  ^yn^  tD  iriadwaid,  ««  .the  ilayiailt.  Wo  brn 
Bm  that  it  is  impoAible  to  fay,  witii  any  tbing  ap- 
praKUng  to  precifion,  what  is  the  poStion  of  thc  gene» 
nl  ibr&ee  of  a  fta7&il,  or  to  calculate  the  inleniity  and 
dire£tion  of  the  genentl  impulie  i  and  we  afBcm  with 
canfi<ience  that  no  man  caa  prenounce  on  thefe  pointa 
«ith  any  exadnef8.  If  we  can  gtteis  witbin  a  tiiird  or 
a  ibarth  part  of  the  truth,  it  is  ul  we  can  pretend  to ) 
and  aiter  all,  it  is  bat  a  gueis.  Add  to  tlus,  the  iails 
caining  in  the  way  of  each  other,  and  either  becalming 
thcm  or  ieDding  the.  wind  upon  them  in  a  diredion 
iridely  di&rent  nrom  that  of  its  free  motion.  All  tbere 
yomts  we  think  beyond  our  power  of  calculation,  and 
Aoebicrthat  it  is  ia  yain  to  gire  the  £Mman  mathema. 
tial  mks,  or  eren  tabks  of  adjuftment  ready  calcula- 
ted )  fince  he  can  ndther  produce  tbat  medium  poiitioa 
of  his  (ails  that  i>  reqaired,  nor  tell  what  is  the  poiition 
nhich  he  employs. 

TUs  u  one  of  the  principal  rearons  why  fo  little  ad« 

wntagc  has  been  derived  from  the  very  ingenious  and 

pnon&ig  di(i]nifitsons  of  Bougoer  and  other  mathemati- 

cians,  and  has  made  us  omit  the  adual  folution  of  the 

chief  problems,  contenting  ourieWes  mth  pointing  out 

the  proceis  to  fuch  readers  as  have  a  relilh  £>r  theTe  ana- 

jl      lytical  operations. 

IktkeoiT     Bat  tbere  is  another  principal  reafon  for  the  finall 

iUita».  pragreis  which  has  been  made  in  the  theory  of  feaman- 

'"^       Akip :  This  is  the  error  of  the  theory  itfelf,  which  fup- 

pofes  tlie  impulfions  of  a  ilmd  to  be  in  the  duplicate  rar 

tio  of  the  iine  of  incidence.     The  moft  carefid  compari- 

'  ion  which  has  been  made  between  the  refults  of  this 

theory  and  matter  of  fa&  is  to  be  feen  in  the  experi- 

Bients  made  by  the  members  of  the  Royal  Academy  of 

Sciences  at  Paris,  mentioned  in  the  article  Resistascs 

tf¥lmilt.    We  fubioin  another  abftra£t  of  them  in  the 

Mloinng  table ;  where  coL  ift  give$  the  angle  of  inci- 

denee ;  col.  2d  gives  the  impuliions  really  obferved ; 

coL  3d  the  impullies,  had  they  followed  the  duplicate 

ntio  of  the  fines  \  and  col.  4th  the  impulies,  if  tbey  were 

ift  thc  fiinple  ratio  of  the  iines. 


S   £  A  ISt  A  II   S9  B  I'  P*  ^ 

the  theoretical  impnUe ;.  at  i  af  it  is-tcn  timei  gitttar). 
at  i  8°  it  is  more  tban  four  tiioes  greater  ;  and  at  24°  it 
i»  almoft  three  times  greater.  .  ,^ 

No  wonder  tben  tnat  tbe  dedu&ions  frQm  this  theory  sinl  tbe  fe.- 
are  fo  uieleis  and  fo  unliiie  wbat  we  familiarly  ob^erye.''"^'?"* 
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Ibre  we  iee  an  enormous  difference  in  the  great  obli- 
^■ties.  Wben  the  angle  of  incidence  is  only  fix  de. 
gKCS,  tbe  obrerved  impulie  is  forty  timcs  grcater  than 


We  took  notice  of  this  when  we  were  conOdcring  the['^?°'*' 
leeway  of  a  rcdangular  box,  and  thus  faw  a  reafon  for 
admitting  an  incomparably  fmaUcr  leeway  than  what 
would  relldt  from  the  laborious  computations  necelTaiy 
by  the  theory.  This  error  in  theory  has  as  great  an  in- 
iluence  on  the  impuliions  of  air  when  a£ting  obliquely. 
on  a  fail ;  and  tbe  experiments  of  Mr  Robins  and  a£. 
tbe  Chevalier  fiorda  on  the  oblique  impuliions  of  air  are 
perfe£Uy  conformable  (as  far  as  they  go)  to  tboie  of 
tbe  academicians  on  water.  Tiie  oblique  impuliions  of 
tbe  wind  are  tberefore  much  more  eiiicacious  for  pre£> 
fing  the  ihip  m  tbe  diredion  of  her  courfe  tban  tho 
tbeory  allowc  us  to  fuppofe  ;  and  tbe  progreis  of  a  ihip- 
plying  to  windward  is  mucb  greater,  both  becaufe  tbe. 
obUque  impulTes  of  the  wind  aie  more  eiTe^tiye,  and  be« 
caufe  the  leeway  is  much  iinaller,  than  we  fuppofe. 
Were  not  this  the  caie,  it  would  be  impoiTible  for  a 
fquare-rigged  ihip  to  get  to  windward.  The  impulfe. 
on  hcr  fails  when  clofe  hauled  would  be  fo  triHing  that 
ibe  would  not  have  a  third  part  of  the  velocity  wbiclL 
we  fce  her  acquire  :  and  tbis  triding  veIocity  would  be: 
wafted  in  lceway  ;  for  we  have  ieen  that  tbe  diminution- 
of  tbe  oblique  impulies  of  tbe  water  is  accompanied  bjK 
an  increafe  of  lceway.  But  we  iiee  that  in  the  great  ob. 
Iiquities  the  impulfions  continue  to  be  very  coniiderable,. 
and  that  even  an  incidence  of  fix  degrees  gives  an  unpulie 
as  great  as  the  theory  allows  lo  an  incidence  of  40. 
We  may  thereforc,  on  all  occaiions,  keep  the  yarda 
more  fquare  ;  and  the  lofs  wbicb  we  fullain  by  the  dimi* 
nution  of  the  very  oblique  impulfe  will  be  more  thaa 
compenlkted  by  its  more  favourable  diredion  witb  re- 
fpeA  to  the  ihip's  kcel.  Let  us  take  an  cxample  o£ 
this.  Suppofe  the  wind  about  two  points  before  the ' 
beam,  making  an  angle  of  68°  with  tbe  keel.  The 
theory  ailigns  43°  for  tbe  inclination  of.  the  wind  ta 
thc  fail,  and  15°  for  tbe  trim  of  ihe  faiL  The  perpen— 
dicular  impuKe  being  fuppo<cd  1000,  the  theoretical  im- 
pulie  for  45°  is  465.  This  reduccd  in  the  proportion  of 
radius  to  tbe  iine  of  25°,  gives  the  impitliĕ  in  tbe  direc» 
tion  of  the  courre  only  197. 

Bot  if  we  eafe oiT the lee-braces  till tbe  yardmakcs  an 
angle  of  50*  witb  the  kecl,  and  allows  the  wind  an  inci* 
dence  of  no  more  tban  18%  we  have  the  experiniented- 
impulTe  414,  which,  when  reduced  in  the  proportion  of 
radius  to  the  fine  of  50^,  gives  an  effe£live  impuire^i^.. 
In  like  manner,  the  trim  56°,  with  the  incidence  12  , 
gives  an  cffe£\ive  impulie  337 ;  and  the  trim  61°,  wIiIl 
the  incidcnce  only  6°,  give8  353, 

Hence  it  would  at  firft  fight  appear  tbat  the  angle 
pCB  <^  62°  and  WCD  of  6<*  would  bc  better  for  hJd 
ing  a  courie  within  fix  points  of  the  wind  than  any, 
morc  eblique  pofition  of  die  fails ;  but  it  will  only  giTe 
a  greater  iiutial  impulfe..  As  tbe  (hip  acceleratcs,  the 
wind  apparenlly  coa:ies  abead,  and  we  mui)  continue  t» 
brace  up  asthe  (hip  frelbens  her  way.  Il  is  notunu^ual 
for  ber  to  acquire  half  or  two  thirds  of  tbe  velocity  of 
the  wind ;  in  whicb  cafe  thie  wind  comes  apparently. 
ahead  more  than  two  points,  whcn  the  yards  mull 
be  braced  up  to  35°,  and  this  allows  an  impuire  ne 
greater  tban  about  7"..   Now  tbb  is  very  frequently. 

obiervcd. 
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«ibierred  !n  gddd  fh!ps,  whlch  in  a  briik  gale  anil  finoothr 
water  wlll  go  five  or  fix  knots  clore-hauted,  the  fltip'< 
head  fix  points  from  the  wind,  and  tiie  fails  no  nion; 
Aan  jnrt  Rill,  bul  ready  to  fliiver  by  the  fmatleil  lolR 
All  tnis' would  be  impoAible  by  the  urual  theory  5  and  5W 
thi$  refpeft  thefc  experiments  cf  the  Prench  academy 
gave  la  fine  illudration  of  the  feaman's  pradice.  They 
account  for  what  we  Ihould  otherw>ife  be  much  puzzled 
to  explain ;  and  thc  great  progTefs  which  is  made  by 
i  Diip  cIofe  hauled  being  perieAIy  agreeable  to  what 
yve  fiiou!d  expe£t  frora  the  law  of  obiique  impulAon 
dedacible  from  theTe  Ib  often  mentioned  eicperiraents, 
while  it  is  totally  incompatible  with  the  common  theory, 
Otould  make  us  abandon  tbe  thcory  %vithout  hefitation, 
»  and  ilrenaouAy  iet  about  the'  eftabli(hment  of  another, 
Expefi>  fonnded  entirely  on  experiments.  For  this  purpoiĕ  the 
ments  pw-  csperiments  Ihould  bc  made  on  the  obllque  impuICons 

wr^ '"'  ^ '^'  **"  *'  g"**  *  ''^*^*  "'  polTible,  and  in  as  great  a 
f^i  *  "  variety  of  circumdances,  fo  as  to  fumi(h  a  feries  of  im- 
puIGons  for  all  angles  of  obIiquity.  We  have  but  four 
or  five  experiments  on  this  fubjeft,  wa.  two  by  Mr 
Robins  and  two  or  three  by  ihe  Chevalier  Borda.  Ha. 
ving  thus  gotten  a  feries  of  impuUions,  it  is  very  praAi. 
cable  to  raife  on  this  foundation  a  praAical  inAitute,  and 
to  give  a  table  of  the  velocit!es  of  a  (h'p  fuited  to  cvery 
angle  6f  inclination  and  of  trim  ;  for  nothing  is  more 
certain  than  the  refolufion  cf  ihe  impulie  perpendicular 
to  the  fail  into  a  force  in  the  direAion  of  the  keel,  and 
a  lateral  force. 

We  are  aIfo  d!rpofed  to  think  that  esperiments  might 
be  made  on  a  model  very  hicely  rigged  with  ^ails,  and 
trimmed  in  every  differcnt  degree,  which  would  point 
eut  the  mean  diredion  of  the  impulfe  on  the  fails,  and 
fhe  comparalive  force  of  thefe  impiilfes  in  diffcrent  d:- 
feftions  of  the  wind.  The  method  would  be  very  (i- 
milar  to  that  for  esamining  ibe  impulfc  of  the  water  on 
the  huH.  If  this  can  alfo  be  afcertained  e.\perimental- 
ly,  the  intelligenl  reader  will  eaiily  fee  that  the  wholc 
motion  of  a  ihip  Cnder  fail  may  be  determined  for  every 
tafe.  Tables  may  then  be  conftrufted  by  calculation, 
6t  by  graphical  operations,  which  will  give  the  velo- 
cities  of  a  ihip  in  every  different  courle,  and  correfpon- 
ding  to  every  trim  of  lail.  And  let  it  be  here  obferved, 
tliat  the  trim  ofthe  fail  is  not  to  be  edimated  in  de- 
grees  of  inclination  of  the  yards  ;  becaufe,  as  we  have 
already  remarked,  we  cannot  ob(erve  nor  adjud  the  la- 
teen  fails  in  this  way.  But,  in  making  the  experiments 
for  afcertaining  the  impulfe,  the  exaft  pofition  of  the 
tucks  and  (heets  of  the  fails  are  lo  be  noted  ;  an3 
this  combination  of  adjuAments  is  lo  pafs  by  the  name 
of  a  certain  trim.  Thus  that  trim  of  all  the  fails 
may  be  called  40,  whofe  direftion  is  experimentally 
foiind  equi\'alent  to  a  fiat  furface  trimmed  to  the  obh- 
quity  40°, 

Having  done  this,  we  may  conftruft  a  Pgure  fbt  each 
tKm  Cmiiar  to  fig.  8.  where,  inAea^  of  3  circle,  we  ihall 
have  a  curve  C  O  M'  P,  whofe  chords  CP,  cf,  &c. 
are  proportionnl  to  ihe  velocities  in  thefe  courfes  ;  and 
by  roeans  of  this  cur\'e  we  can  Snd  the  point  m',  which 
is  moft  remote  frora  any  line  Cl^  from  whlch  we  wiOi  to 
withdraw  :  and  thus  we  may  {blve  all  the  principal  pro- 
-  blcms  of  the  art. 

We  hope  that  it  will  not  be  accounled  prefumption 
in  us  to  expeft   more  imprgvement    from    a   theory 


^uhdisd  on  judicTota  eyperinriirrti  only;   tbab  §MM'V 
Iheo^  of  fhe  impulfe  of  Auids,  wtiich  i*  iouMd  fo  in^ 
confiitent  »rith  ob(itrvation,  and-  of  wholb  f«!lacy  a!l  it> 
aathors,   from    Ntirtori  to  ITAktetieTt,    entettimicd 
Rrong  fufpicions.     Agaiti,  we  l>eg  leave  to  recommend      ^i 
this  vicw  wf  the  fiibjeft  to  ihe  attenttoh  of  the  8oennr*««i>ni- 
TORTire  iMPEoyEnmrrOT' Natal  Archh ttyeng;  '°«'^''," 
Should  thefe  patriolic  gentletnen  entertaih  a  *»*ourahWf^'j^fJ 
bpinion  af  the  plan,  and  honour  us  wifh  thcir  corre-pnn-tgia,) 
rpondence,  we  will  checrft]ly  impitrt  to  tfc«ij  our  ■Mia\  Ni«al 
bons  of*the  tvay  in  wMch  both  thefe  twins  of  csjJtti- *"•*«• 
ments  may  be  profecuted  with  (uccets,  and  refiilts  ob-*'"'  • 
tained  in  •which  we  may  confide;  and  we  ctontwit  otirt 
felves  at  prelent  with  ollbring  to  tlre  public  th«(i:'hints, 
which  are  not  the  fpecttlations  ef  a  martdTtoeit  (ciencet 
bnt  of  one  who,  with  a  competcnt  knowledge  of  ti« 
laws  of  mechanical  nature,  ha*  th*'  expetMRce  of  feveral 
years  fervice  in  the  royal  navy,  where  the  art  of  worki 
Ing  of  (hips  was  a  favoHrite  oljjed  of  his'  (ctentiCc  at- 
tention.  ' 

With  th«fe  obrervations  we  conclnde  our  dircudion  o^Mrinsoi 
the  firft  part  of  the  feaman's  ta&,  ard  now  proceed  topk')^  o 
confider  the  means  that  are  employed  to  prevent  w  t<JP'*T'"*" 
|n-oduce  any  deviationsfiiMn  the  uniibrm  re^Iineal  courfe^jjj^  * 
which  has  been  felefted.  t^ooi  1 

Here  the  (hip  is  to  be  conHdered  as  a  body  in  {reecoa^iir  ■ 
fpace,  convertible  round  her  centre  of  inertia.  Fot 
Whatever  may  be  the  point  routid  which  (he  tums,  this  ' 
tnotien  may  always  be  conAdertd  as  cotitpounded  of  a 
rotatron  round  an  axi$  paiTmg  through  her  centre  of 
gravity  or  inertia.  She  is  impellcd  by  the  wind  and  by 
the  water  afting  on  many  furfaces  differently  inclined 
to  ench  other,  and  the  impulfe  on  each  is  perpendicnlar 
to  the  furface.  In  order  therefore  that  (he  may  con- 
tinue  Aeadily  in  one  courfe,  it  is  not  only  neceffary  that 
ihe  impelling  forcts,  eAimated  in  their  mean  direAion, 
be  equal  and  opf  ofite  to  the  reSIKr.g  ferces  cliimatc4 
in  their  mean  direftion  ;  but  alfo  that  lhefe  two  direci 
tions  may  pafs  through  one  point,  otherwife  (he  will  be 
affefted  as  a  log  of  wood  is  when  puihed  in  oppofite 
direft!ons  by  two  forces,  which  are  equal  indeed,  but 
are  appHed  to  different  parts  of  the  log.  A  (hip  muft 
be  conCdcred  as  a  lever,  afted  on  in  different  parts  by 
forces  in  diffcrent  direftions,  and  the  whole  balancing 
each  other  round  that  point  or  Bxis  where  the  equiva- 
lent  of  all  the  refifting  torces  pa^es.  Tbis  may  be  cor- 
fidered  as  a  point  fupported  by  this  refifting  force  and 
as  a  fcrt  of  fulcrum  :  therefore,  in  order  that  the  (hip 
may  maintain  her  pofition,  the  «nergies  or  momento  of  all 
the  impelling  foTces  round  this  pwnt  mufi  balance  each 
other.  ^j 

When  a  (hip  («ils  right  afore  ihe  wind,  with  her  yardsimpuMw^ 
fquaTe,  it  is  evident  that  the  impuKes  on  each  fide  of  theoo  •  Aap' 
keel  are  equBl,  as  aIfo  their  mechanical  momenta  round^"'"'?"'* 
any  axis  paffing  perpendicularly  through  the  keel.     So^'n^'ajft 
are  the  8ftians  of  the  water  on  her  bows.     But  when  (hc,,,^  ^^ 
fails  on  an  oblique  courie,  wilh  her  yards  braced  up  on  tWe  on 
either  fide,  (he  fiiftains  e  preffure  in  the  direftion  Cllierwhtn 
(fig.  5.)  perpendicular  to  the  fail.     This,  by  giving  her[*'||^^'''* 
a  lateral  preffure  LI,  as  well  as  a  preffure  CL  ahead,  "'"^" 
cades  her  to  make  leeway,  and  to  move  in  a  line  C  h  in- 
clioed  to  CB.     By  this  means  the  balance  of  aftion  on 
the  txvo  bows  is  dertroyed  ;  the  gcneral  impulfe  on  the 
lee  bow  is  inciealed ;  and  that  on  the  weather-bow  is  dT- 

miniihe^. 
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«MtAtd.  The<tininhiB»4  in>tinlfr.i>  ^tfon  n»  iangtg 
ia  the  diredion  li^,  but,  («ntbe  (Ute  o{  iiniioita  tmh 
lion)  i»  tbe  dire^liou  iC 

.  Stppolĕ  tbatin  an  ioilant  the  whctlM  iajls  arie  amiilur 
lated  wd  the  iaK|rUiog  prc&cc  CI,  which  {>r«Bifely  bay 
laDced  tfae  iefiliiagi  pi raUre  oo  tbe  bows,  temoved.  Th« 

Stcadc,  by  her  isectia,  to  paottod  in  ,lbc  dire£kion 
TUs  tcadmicy  prodttccs  «  coattiauation  of  ihe  ler 
liihaoe  in  th«  afi|iQfite  di(e£Uaii  IC,  which  is  not  dii- 
nSilj  .oppoTcd  to  the  tendency  of  the  (hip  in  the  direct 
tian  Ch ;  thereibre  the  (liip^s  head  would  imimdiately 
eoiae  «9  to  the  wind.  The  ecpecienced  reainen.)wiU  ie-> 
«ollcd  ItMoething  likc/this  wben  tbe  Tails  aie  Asddenly 
loiiered  «hen  conakig  to  .aaehor.  It  d«es  not  hitp- 
pen  Gslely  £rom  the  aUiquky  of  the  adion  on  the  bows : 
It  woaid  happsn  to  the  {Hrallelopiped  ef  iig.  2.  whioh 
wu  lollamiog  a  lateraIinipulfion  B-fin.*x,  and  a>diK(ft 
i^ulian  A  -  eoL'  x.  Thele  nre  continued  for  a  m»» 
■eat  a&ier  the  anntbiktion  .o(  thc  iaU  :  but  beiag  no 
kmger  oppofed  by  a  force  in  the  dire&ion  CD,  but  by 
afatoe  ia  the  diiB^lion  Cb^  the  Sorw  &-fin.*«Tnull 
pieniL,  and  the  baiy  is  not  ooaly  rcbarded  ii\  its  motio», 
bat  its  haad  tunt»  towaids  the  wind.  &ut  this  eSe^ 
•f  the  leeway  is  gteally  incrpaied  by  the  cwwd  fona  - 
•f  the  Ihip^s  bows.  This  occafi9ns  ihe  centre  ef  eSbct 
•f  all  the  ia^iulliens  i>f  the  water  on  the  leeitde  of  the 
Ikip  to  be.  Tery  far  forwafd,  «nd  thi»  io  niuch  the  mors 
rniwkably  as  &»  is  iharper  aCase.  It  is  in  general  nciC 
ia.Kh  abaft  ihe  &reguft.  Now  the  centre  m  the  lhip's 
toKkacy  to  conttnue  her  motion  i«  the  faBie  with  her 
ccotre  of  grarity,  and  this  is  generany  bnt  a  little  be* 
£»K  ihc  ia.iiaaaaft.  She  ts  there^ore  in  the  faflae  cobm 
ditinaoearly  as  if  (ke  were  jaj/hed  at  t]»e  maiAmatt  in 
1  diK^iion  parailel  to  C3,.and  at  the  fojicOiaft  by  a 
isKc  (taeaUel  «o  IC  Thc  evtd«at  oui>bqueaca  of  this 
itatmdency  4z>  cOmB  up  to  the  wind.  Tht»  is  Lnde« 
psadani  af  ell  ikuation  of  the  £iils,  proyided  only  that 
44  liuy  haw  been  trtaoaDcd  <:bltquely. 
Gni^-  Tbii  tcndeacy  «f  thc'j(htp's  head  to  windward  is  caU« 
ed  GAatiia.in  the  (ea»aa's  language,  and  is  greatetl 
ia  Bii(w  whic^  are  Htasp  ^srward,  as  we  bare  ioid  al' 
Hadjr,  This  circuRiAanoe  is  eafily  uaderftood.  What» 
cver  k  thc  dire6tioa  af  the  ihtp's  naotion,  thc  abTakite 
■tpi^  an  that  part  af  the  bow  inunediately  contieu» 
•■s  ta  B  is  pecfKndicular  to  thac  v«ry  part  dP  the  tur- 
fee.  The  more  acutc,  theDeforc,  that  the  angle  of  tho 
hmr  is,  tbe  OMire  wiU  the  impoUe  on  that  part  be  paiw 
|«ndiculai  to  the  keel,  aad  tbe  greater  wiU  be  its  ciicr« 
f,  gy  to  tum  thc  kead  to  nindwand. 
Ki|ir«iT«f  Tlius  we  are  enabled  to  nndecftand  er  to  fec  tbe  pro- 
l*'^»*-  priety  of  the  dirpoTidon  of  the  ^ails  of  a  (hip.  We  ke 
iibaii  ^  OMrded  sridi  &il(  &>rward,  and  even  «aaay  iails  eti- 
li^  tcaded  hr  befote  bcr  bow,  fach  as  the  fpritf<dl,  tha 
hon^t-tnpfail,  the  fo(c.4opmall  ibiylail,  the  jib,  end 
Arhig  y>b.  The  iails  aba&  are  comparatively  iaaaller. 
The  Tailc  on  tlie  muenaoad  ane  mnch  ^maller  dtan  thore 
M  the  &wemaft.  AU  the  ilayfails  bmRcd  on  the  aain- 
■aS  may  he  canfidered  as  headfaib,  becaufe  their  cen<i 
iKs  of  eSbrt  are  oonildembly  befere  the  centre  of  gta* 
nty  of  the  itip :  and  notTnthftanding  this  difpQfition, 
it  genenlly  rcquires  a  fmall  adion  .of  thc  ruddec  to 
JounteraS' the  windward  tendency  of  the  lee-bow.  This 
■s  conGdered  as  a  good  qaality  when  moderate ;  bct 
oidĕ  it  enables  the  {paman  .to  throw  the  Tails  abeck,  and 
ft«pt]Kfi^'s  way  in  .a  momcnt,  tf -ihe  be  in  dingei 
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{rom  ifff.  ihiog  .^hfad ;  and  ihe  &ip  wkich  doet  Rat 
U^it^,  ^.nul«.of  ^  wiealhei:  helm,  is  always  a  duU  iailcr.  .g 

.  J^  qtaet  to  j}«dge^,fora?whatmore  accurately  of  th«Aaionof 
a^on  ol  tbe  wates.  ond  {m\s,  fufpQfe  the  ihip  A£thewater 
(fig..O-}  to  have  its  (aih  on  thc  misenmaA  D,  the  aiaia>  >°^  '^e 
nuA  E,  and  ibreaiall  F,  braced  up  or  tnmmed  aUke,  ^*''*' 
and  |hat  the  tbree  lii>es  D  i,  Ee,  Yf,  pcrpendicular  to    I^C-  >• 
the  fails,  are  i^  .tbe  proportion  of  the  iiopulies  on  ths 
lails.     The  ihlp  is  driven  a-head  and  to  leeward,  and 
moves  in  the  path  aCb,    This  path  is  (o  iaclined  to 
the  Hne  of  the  keel  that  the  nwdium  diie(Sion  of  the 
reiiilance  of  the  water  is  parallel  to  the  diredion  of  tha 
impiidfe.     A  line  Cl  au<y  be  drawn  paraUel  to  the  lines 
D/,  Ef,  Y/,  and  equal  to  their  fum  :  aad  it  nMy  ba 
dr4wn  from  fuch  a  point  C,  tltat  tlie  a£Uons  on  all  th« 
parts  of  the  huU  between  C  aod  B  may  balance  the 
momeuta  of  aU  the  aclians  on  ihe  bull  between  C  and  A.        ._■ 
This  ^eint  may  juilly  be  callod  the  ctnirt  «feff6rt,  oc  Cnitre  of- 
di«  cealr-e  of  r^tflanct.    We  cannot  deterinine  this  pointeSiit 
fer  wanti  of  a  proper  theory  of  the  refitiance  of  iluids. 
^]dj',  although  esperiments  lika  tholĕ  of  tbe  Parifiaa 
acaderay  ihould  give  ui  the  noil  ,yexisSi  knowledge  of 
the  intenlity  of  the  oblique  impuITes  on  a  i^uaM  tioott . 
-we  ibould  hardly  be  benBfited  by  them  :  for  the  a£lioa  s( 
tbe  water  en  a  fi]uarc  fbot  of  the  huU  at  p,  hit  inilanoc». 
is  ib  modified  by  the  intenrention  of  the  Aream  .of  wa* 
ter  which  has  OrucL  the  huU  absv>t  B,  aod  gUded  along 
the  bow  B  »/,  that  the  prel&ure  on  jft  is  lotally  diSerciit 
from  what  it  would  have  benn  were  it  «  lqnate  foot  or 
fiiFface  detached  isota  the  tei,  and  pretented  ia  the 
(ame  pofition  to  the  water  aMMnng  In  the  dircdion  ^  C- 
For  it  is  found,  that  the  [efiDances  given  to  planes  join.. 
«d  ib  os  to  fbnn  a  wedge,  or  to<,curved  furfaces,  a«a- 
wideiy  diSereot  firom  the  aGcumula.ted  iefiftaaces,  colctt» 
litted  for  their  fcparate  parts,  agreeably  to  the  «Xpert> 
meats  of  tbe  acadamy  on  fingle  iur£aces.     Wc  there£Di« 
do  ODt  attetapt  to  aicertela  the  poiol  C  by  theory  ;  but- 
it  aMy  he  accarately  deter«UBed  by  the  «iperiment» 
wbich  we  have  fo  Arangly  recommended )  Bnd  we  offer 
tbis  as  m  additional  inducemeat  fi>r  prolecutii^  theaa.  .s- . 

Draw  tbrotigh  C  a  line  perpendicukr  to  CI,  that  is,to  bede- 
parallel  to  the  fails  ;  and  let  tbe  lines  of  impulii;  af  thc  teimiDnl 
three  liils  cut  it  ia  thc  points  i,  *,  and  ot.    Thi»  line  ''''.'J**"' 
xM  may  be  coafidered  as  a  icver,  maweaUe  connd  C,  *" 
and  a£^ed  on  at  the  points  t,  i,  and  in,  by  three  £orces. 
The  rotatory  laomsatum  of  the  faIU  on  the  ntiaenmall 
is  D<  X<C;    that  of  the  fail»  ou  the   moiamall  i$~ 
£  /  X  -<^  C  }  and  the  ntoioeatuai  of  the  iaiU  on  the  fore-- 
maH  is  Fy  X  -f"  C.     Tbe  twa  firtl:  teod  to  pi«fs  fbrward  ^ 
the  arnt-C  i^  and  tben  to  -tura  the  ibip*s  hcad  towards       49  ' 
the  wind.     The  aAion  of  the  fa)ls  on  the  focemtil  tend*  ^P^ 
to  puU  the  arm  C  m  forward,  and  produoe  a  contniiy  4^"""  ?^  ' 
rotation,     If  the  ihip  under  thei»  three  fails  keeps  ilea»  the  poSiion  - 
dllyin  her  cauife,  witheut  the  »d  of  thc  rudder»  wcot  tbe-iuli.  - 
mull  bawe  D  j  X  *C  +  E*  Xi* C  =: F/x-«tG.     Thi« 
is  very  poiTible,  and  is  etften  l«en  ia  a  Ihip  uader  her 
|Biaen-topfail,  main-toptiul,  and  fare.topfail,  all  parsdlel  ■ 
to  one  another,  and  their  furfiices  duly  propoitioned  by 
(eefing.     If  more  fails  are  fet,  .we  nuifi  always  have  a 
!imitar  equiiibci«m.     A  oertain  number  o£  them  wiU 
have  their  eSorts  direfled  irom  t!he  lariMnrd  arm  of  tbo  - 
Iever  im  lying  to  leeward  of  CI,  and  a  certain  number 
will  have  their  eSbrts  <UrcAed  lirom  the  Aarboard  arm  < 
lying.  to  wittdword  of  CI.     The  liun  of  the  produ&s  of 
Cbch  ai  the>&cft  let|  hf  thcir  diiUHMc&iroai  G,  eouA  b«  - 
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«loallo  the%m  of  dw  Snular  pfx>dud>  of  tbe-oChcr 
iet.  As  thi»  eqtiilibriuni  is  all  that  is  neeeSary  fot  pra- 
ferviiig  the  flup's  poiition,  and  the  ce&tion  of  it  is  ka- 
mediately  fot}awed  bj  a  conTerfion  ;  and  as  t)sefe  Aales 
ot  the  Aip  may  be  had  hy  aseans  of  the  thcee  ^uate 
fails  onljr,  wiien  theit  tathat»  are  properly  praportion- 
ed— it  is  plain  that  eTery  moveinent  may  be  executed  and 
explained  bjr  their  means.  This  will  greatly  fimplify  our 
futUre  di£cHflions.  We  ihall  thereibre  fuppofe  in  future 
that  there  are  onljr  the  three  toplails  fet,  and  that  their 
iurfaces  are  fo  adjttfted  by  reeiing,  that  their  a&ions. 
esadly  balance  each  other  round  that  point  C  of  the 
middle  line  AB,  where  the  adions  of  the  water  oa  the 
different  parts  of  her  bottom  in  like  manner  balance 
each  other.  This  point  C  may  be  di&rently  fituated' 
in  the  (hip  according  to  the  leeway  ihe  mak.es,  depend- 
ing  on  the  trim  of  the  &ils  ;  and  therefore  although  • 
certatn  proportion  of  the  three  furfaces  may  balanoe  ea^ 
otlwr  in  one  ilate  of  leeway ,  they  may  happen  not  to  do  ib 
in  another  llate.  But  the  equilibrium  is  evidently  attaina- 
jo  ble  in  every  cafe,  and  we  therefore  (hall  always  fuppofe  iu 
Conle-  It  inuft  now  be  obferved,  that  when  this  equiIibriBm 

^^^' "  is  dedroyed,  as,  for  example,  by  tuming  the  edge  of  the 
i„„  it,  mizen-topfail  to  the  wind,  which  the  feamen  callyUMr>< 
utg  the  mizen-topfaiI,  and  which  raay  be  conSdered  as 
equivalent  to  the  removing  the  mizen-topfaiI  entiiely,  it 
doea  not  follow  that  the  ihip  irill  round  the  point  C, 
this  point  remaining  Ssed.  The  ihip  muil  be  confi- 
ilered  as  a  free  body,  lliU  aded  on  by  a  number  of 
ibrces,  whicb  no  longer  balance  each  other ;  and  fiie 
muft  thereibre  iigin  to  tum  round  a  fpontaneous  axis 
of  converfion,  which  muil  be  determined  in  the  way  fet 
forth  in  tbe  ardde  BmATioH.  It  is  of  importance  to 
point  out  in  general  where  this  axis  is  Gtuated.  There- 
ibre  let  G  (fig.  lo.)  be  the  centre  of  gravity  of  the 
JfiMr*°'  (bip.  Drawthelme  fGv  parallel  to  the  yards,  cnb- 
ting  D  rfin  y,  E*  in  r,  CI  in  t,  and  F/in  w.  While 
the  three  fails  are  fet,  the  line  f  v  may  be  confidered  as 
a  lever  aSed  on  by  four  ibrces,  vm.  13  d,  impelhng  the 
lever  £>rward  perpendicularly  in  the  point  ^;  £  «,  im- 
pelling  it  forwaid  in  the  point  r ,-  F/,  irapelling  it  ^sr- 
ward  m  tlie  point  v,-  and  CI,  impelling  it  backward  in 
the  pmnt  /.  Thefe  forces  balance  each  otha  both  in 
refpe^  of  progreffive  motion  and  of  rotatory  energy ;  for 
■CI  wu  taken  equal  to  the  fum  of  D  </,£«,  and  F/;  fo 
that  no  accelemtion  or  retardation  of  the  (hip^s  progre& 
in  her  courfe  is  fuppofed.  . 

But  by  taking  away  tlw  mizen.topfail,  both  the  equi- 
libriums  are  dedroyed.  A  part  D  <^  <^  the  «ccelerating 
fercc  is  takcn  away  ;  and  yet  the  (hip,  by  het  inertia  or 
inherent  force,  tends,  for  a  moment,  to  proceed  in  the 
direAion  Cp  with  her  former  velocity  ;  and  by  this  ten* 
dency  exerts  fbr  a  moment  the  fame  preAure  CI  on  the 
water,  and  fullains  the  fame  refiftance  IC.  She  muft 
therebre  l>e  retarded  in  lier  motion  by  the  exce&  of  tbe 
mSAance  IC  over  thc  lemaining  impelling  ibrces  £  e 
and  F/  that  is,  by  •  fofce  equal  and  oppofite  to  D  ■/. 
She  will  therefi>re  be  retarded  in  the  fame  manner  as  if 
the  miKen>top&iI  wete  ftill  fet,  and  a  ibrce  equal  and 
op{)ofite  to  its  a6Hon  were  applied  to  G  the  centre  of 
grarity,  and  flie  would  foon  acquire  a  fmaller  velocity, 
which  would  again  bring  all  thinga  into  equilibrium  t 
•nd  (he  would  ftand  on  in  the  fame  courfe,  without 
changing  either  her  leeway  or  the  pofition  «f  hcr  head.  ■ 
^  utB  «miilibritm  ot  the  ierer  i«  •!£)  ^cAn^rcd. 
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IiisMwaacd  tnbflkm.tmm  t»lf,  tm.  %t  hA 
F/  «apoUiog  it  ibcward  in.the  poiat*  r  and  v,.  aiKl  IC 
impeiling  it  hackward  in  the  pm&t  /.  Makc  r  v  :  rota 
£«-{-F/:F/  «id  make  o/>  paraUel  to  CI  and  equal 
to  £  «zit/'.  Tima  we  knovr,  froa  tk»  cemman  prio» 
cipks  of  aacchanics,  that  the  torce  ofi  aBmg  at  o  will 
lwve  tbe  (mnc  snawcna^  or.  eacrgy  to  tum  thc  leyer 
round  any  point  swhatever  as  the  twe  Cosms  £«  and,F/. 
a^Iied  at  r  and  « t  and  n«w  the  lever  is  «dad  on  by 
two  forces,  «m.  IC,  urgiAK  it  backw^ards  ia  the  point 
t,  and  e^  urging  it  forwards  in  the  point  #.  It  nsoA 
theref(Mre  turn  round  like  a  Aoating  log,  which  gets  two 
blows  iti  aippofite  dire&ions.  If  we  now  make  IC — «jl 
: opssl o:t*,  or  IC— «^ :lCsste:oK, aad  apply to 
the  point  x  •  fbrGe  e<|ual  to  IC— «/»  ia  tlie  dire&ion  IC  } 
we  kaow  by  the  comnM»  principlcs  of  mechanics,  that 
this  feacc  IC-~<^  will  pssiidaee  tbe  ikme  rotation  round 
any  point  as  tbe  two  fi»ccs  IC  «nd  op  applied  in  theic 
pioper  dirediosis  at  /  and  «.  Lct  i»  ewiinr  tbc  fitua- 
tion  of  the  pmnt  k. 

The  ibsce  IC-—ofi  is  evidently  s  D  ^,  and  op  is  , 

=r£«4-F/.  Thereibre  «/:<«  =  D^:e/.  But  be. 
cauio,  whoi  all  the  fails  were  filled,  thete  was  an  equi. 
Ubiitua  round  C,  and  thn«fore  round  /,  and  becaufe  the 
Ibrce  e/  ading  at  e  is  cquival«!nt  to  £  «  and  F/  a^ling 
at  r  end  v,  w«  iiiuft  flill  bave  the  equilibrium  >  and 
therefote  we  have  thc  momeatum  D</x  f 'sso^X«'* 
ThereibTe  «/: /f  =:  D^:  0^,  and  tqs:tx.  Tbcre* 
fore  the  pdnt  x  is  the  (iune  with  tlie  point  ^ .  ,, 

Therefore,  whea  we  (hivcr  die  i(iizen-topfeil,  tbe  ro-BgrbiicN 
tation  of  tbe  (hip  is  tbe  fanie  as  if  the  (liip  were  at  reft,i°{  the 
and  a  £Kce  equal  and  oppofite  to  the  adion  of  the  ua-^^'^ 
zen-ir^&il  were  aj^ed  at  f  or  at  D^  or  at  any  point  m 
the  line  Df. 

This  mighl  have  been  Ihown  in  another  and  (hortei 
way.  Suppo^e  all  fails  filled,  the  (hip  is  in  eguilibrie. 
This  wiU  bc  diibubcd  by  applying  to  D  a  incce  oppo* 
fite  to  D ^j  and  if  the  ibrce  be  wo  equal  to  D^,  it  is 
erident  that  thefe  two  forces  deftroy  each  other,  and 
that  this  application  of  the  feiice  dJi  is  eipinleiit  to 
the  taking  away  of  the  mizen-top(aU.  But  we  cbofe  to 
give  the  whole  mechanical  inveftigatlon  ;  becaufe  it 
gavc  us  an  opportunity  of  poindng  out  to  the  reader,  in 
a  cafe  jof  vci7  eafy  comptehenfion,  the  precife  manBcr 
in  which  the  (hip  is  a£led  on  by  the  diBerent  (ails  and 
by  the  watcr,  and  what  (hare  each  of  them  has  in  the 
motion  ultimately  produced.  We  (hall  not  repeat  this 
manner  of  procedure  in  other  caies,  becaufe  a  little  re- 
fle£lton  «I  the  part  of  the  reader  wiU  now  enable  him 
to  trace  the  medm  optrMdi  tbroagb  all  its  fteps.  4 

We  now  (ce  that,  in  tefpeft  both  of  progreflive  mo> 
tion  and  af  oonverfion,  the  Ihip  is  8ffe£lcd  by  fluveting 
the  iail  D,  in  the  fame  manner  as  if  a  force  equal  and 
oppofite  lo  D  ^  weie  applied  at  D,  or  at  any  point  in 
the  linc  D  d.  We  muft  now  have  recourfe  to  the  pria» 
ciples  efiabliihed  under  the  artidc  Rotatiok. 

Let^  leprerent  a  particle  of  matter,  r  its  radius  vec« 
tor,  or  its  diftance  p  G  from  an  axis  paflmg  througb 
the  centie  6f  gravity  G,  and  let  M  reprefeat  the  whole 
quantity  of  matter  of  the  (hip.    Then  its  moincntum 

of  inertia  is  =//>•'•  (•««  RoTATiON,  N°  18.)     The 

ihip,  impelled  in  the  point  D  by  a  ibtce  in  the  ditec- 
rion  ^D,  wiU  begin  to  tum  roun^  a  Ipontaneous  ^erti- 
cal.  8xis,  paOing  uira^igb  a.  poiot  S  Qf  tb^  line  9  G, 
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iMthictewa  tlireugliilhe  ccntK  of  gt«vit}r  G,  -pcr» 
piBtriar  to  tlie  «b«ak«  ^D  •£  tb«  cstenwl  <«irR, 
aoA^  ^ihmce  G6  of  tlas  nii  friHn  the  oentre  of  gra- 

%  M  -^   •       (ffee  RoTATrbv,  N*  96.)»  «n^  »1  w 

■■■  M^y 
tabroR  Ihe  «ppdlte  fUe  of  G  hmaf,  liHt  i^  S  and  7 
nkeiiepfDfiwillM««fG.   '  «.-••.• 

Lct  as«t;pKfr  the  extemal  fafoe  by  the  fymbal  P. 
Itite^Tatont  to  a  eertain  noaiber  *f  pettnd),  beingr 
tbe  ptdTare  of  the  wind  moTing  with  the  yelodtj  V 
and  indiBadon  a  on  the  rurlace  of  the  Ml  D  ;  «nd  ma^ 
th(A!fere  be  computed  either  hj  the  theoretibal  or  ex- 
paiaeeAl  law  of  oUique  inpuMĕs.  HaTing  obtaiiied 
tbii^  we  can  afcc#tnn°dMr  angular  Yelocttj  of  the  rota- 
tkn  md  the  ablolute  velocity  of  anjr  nyen  point  of  th^ 
fti^  bf  aeaDs  of  the  tlcorems  eftabli3ied  in  the  aticle 
Kocmair. 

g^      fiiit  beiim  »*  ^ipcetd  to  this  hiTeAinlion,  we  (hall 

aiia.  eoaiiier  die  aAion  of  the  rudder,  whicn  operates  pre* 
IX.  ciielj  in  the  fanie  manner.  '-Let  the  ihip  AB  (fig,  11.) 
hare  her  nidder  in  the  pofition  AD,  the  helm  being 
iMta-Auboard,  while  the  ihip  faUing  on  the  llar- 
boud  tack,  and  naldng  leeway,  keeps  on  the  conrie' 
0k  The  ke  farface  of  the  rudder  meets  the  water 
obSjuAy .  The  very  fbot  of  the  rudder  meets  it  in  the 
<fire£tion  DE  mntllel  to  0  f.  The  parts  farther  tip 
aacct  it  with  ^moos  obKquities,  and  wtth  various  velo- 
dties,  as  it  glides  round  the  bottom  of  the  (hip  and 
6ĕI  ini»  the  wake.  It  is  aUbhitely  tmpodible  to  cal- 
ad»e  tibe  accomulated  mipu1fe.  We  (hall  not  be  &r 
mbketi  in  the  defie£lion  of  each  contiguoos  filament, 
as  Tt  quits  the  bottom  and  glides  along  the  rudder ; 
bot  we  neither  know  the  velocity  of  there  (ilaments,  nor 
the  dcSedion  and  veIocity  of  the  fiiaments  gliding 
wMootlhem.  We  theretbrs  imagine  that  all  compu- 
tattons  on  tiris  iubjcA  are  in  vain.  But  it  is  enough 
fbr  our  porpdii  that  we  know  the  direAion  of  the  ab- 
foiate  p(effure  vrhich  they  exert  on  its  furface.  It  is 
in  the  di^eSian  HJ,  perpendicular  to  that  Tur&ce.  We 
alCi  nay  be  caafident  that  this  prefiure  is  very  confider- 
aUc,  !n  proportion  lo  the  adion  of  the  water  on  the 
Oaph  bows,  or  of  the  wind  on  the  Tails ;  and  we  may 
inppole  it  to  be  nearly  in  the  proportion  of  the  fquate 
of  ^  vdodt]r  of  tbe  (hip  in  her  courfe ;  but  we  cannot 
aSnoittobe  accurately  in  that  proportion,  (br  reafons 
that  m&  readily  oceur  to  one  who  coniiders  the  way  in 
«yeh  Ae  watet  iidls  in  behind  the  ihip. 
h  k  ob&nred,  however,  that  a  fine  failer  always 
^'^•tmt  well,  and  diat  all  movements  by  means  of  the 
ndder  are  perfumued  with  great  rapidity  when  the 
«dMity  «Fd>e  Ihip  is  great.  We  (hall  fee  by  and  by, 
dnt  IM  fpeed  with  s^ich  the  (hip  performs  the  aneu- 
Ut  aatameats  is  m  the  proportion  of  her  progre<uve 
reheity :  Far  we  ihall  Tee  that  the  T^uares  of  the  times 
•f  peHonmng  die  evolation  are  as  the  impuires  inverfe- 
)y,  which  >ie  as  the  fquares  of  the  veIocities.  There  is 
peilttps  tM  ibrce  which  aAs  on  a  (hlp  that  can  be 
iMK  aocani&ly  determined  by  expenment  tban  this. 
Let  Ae'  (hip  iijte  in  t  (Ireamor  tideway  whofe  Telocity 
isaDcantdy  iBeafured;  and  let  herride  from  two  moor- 
ii^  fii  that  her  bow  may  be  a  fixed  point.  Let  a 
taail  tow-Une  be  laid  out  irom  hcr  ileni  or  quarter  at 
qgi«  mAt  to  the  keeli,  and  couneSed  with  fome  ap- 
jMMtos  itted  np  on  (hore  or  on  board  another  (hip,  by 
Tou  XIX.  Part  I. 
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whieh  the  ihndn  on  it  may  be  aceurately  m^tarured ;  a 

perion  conver6nt  with  mechanics  will  fee  many  ways       54 

in  wUch  this  can  be  done.     Perhaps  the  SsUowing  may  How  to  de- 

be  n  geod  es  any :  Let  the  end  of  the  towline  be  6x04«"'°^  '** 

to  fmat  point  as  high  oot  of  the  water  as  th«  potnt  of 

the  (hip  from  whicb  it  is  given  out,  and  let  this  be  very 

high.     Let  ■  block  with  a  hook  be  on  the  rope,  and 

a  confidenible  weight  hung  oti  this  hook.     Things  be- 

ing  thus  picpatcd,  putdown  the  hehn  to  a  certain  angle, 

(b  as  to  caule  the  (hip  to  (heer  oiF  from  the  point  to 

which  the  far  end  of  the  tow-Iine  is  attached.    This  wlll 

Aietch  the  rope,  and  raiie  the  trcight  out  of  the  water. 

Now  heBve  opon^  the  rope,  to  bring  the  ihip  back  again 

to  her  Carmer  poStion,  with  her  keel  in  the  dire£lion  of 

the  (beam.    When  this  pofition  is  attained,  note  care- 

fiilly  the  fonn  of  the  rope,  that  is,  the  angle  which  its 

two  parts  make  with  the  horizon.     Call  this  angle  0. 

£very  peribn  acq«ainted  with  theie  fubjeds  knows  that 

the  boricontal  ilTain  is  equal  to  half  tne  weight  multi- 

plied  by  the  cotangent  of  a,  or  that  2  is  to  the  co- 

tangent  of  0  as  the  weight  to  the   hoiicontal  ihain. 

Now  it  is  this  Arain  whicn  balances  and  therefore  mea- 

(iires  the  aAion  of  the  rudder,  or  De  in  fig.  i  r.  There- 

fere,  to  have  the  abfoIute  impuUe  D</,  we  muil  increafe 

D«  in  the  proportion  of  radius  to  the  iecant  of  the 

•ngle  k  which  the  rudder  makes  with  the  keel.     In  a 

gteat  ihip  failing  fix  miles  in  an  hour,  the  impuUe  on 

the  nidder  incUned  30"  to  the  keel  is  net  Iefs  thau 

3000  pounds.      The  futf«ce  of  the  rudder  of  fuch  a 

fl>ip  coiitwns  near  80  iquare  (eet.     It  is  not,  howe^er, 

very  necelary  to  know  this  abfoIute  impulfe  Di/,  be- 

caufe  it  is  its  part  D  e  alone  which  meafures  the  energy 

oftfaeradder  in  producing  a  converfion.     Such  expe- 

riments,  made  with  various  pofitions  of  the  rudder,  wilt 

g!ve  its  energies  correfponding  to  thefe  poStions,  and 

will  fettle  thet  long  difpnted  point,  which  is  the  beit  *'.' 

poStion    for  tumtng  a  ihip.     On  the  hypothefis  that 

the  impuIfions  of  (luids  are  in  the  duplicate  ratio  of  the 

fine$  of  incidence,  there  can  be  no  doubt  that  it  (hould 

make  an  angle  of  54"  44'  with  the  keel.     But  the  form 

of  a  large  (hip  yml  not  admit  of  this,  becaufe  a  tiller  of 

a  length  fu(Iicient  foT  managing  the  rudder  in  failing 

with  great  velocity  has  not  room  to  deviate  above  30" 

fram  the  dire£lion  of  the  keel ;  and  in  this  pofition  of 

the  rudder  the  roean  obIiquity  of  the  filaraents  of  wa- 

ter  to  its  furface  cannot  exceed  40*  or  45".     A  greater 

•ngle  would  not   be  ef  much  fervice,   for  it  is  never 

for  want  of  a  proper  obIiquity  that  the  rudder  hHi  of 

prodocing  a  converfion. 

A  (hip  mifles  ftays  in  rough  weather  fbr  want  of  »why^«  nii™ 
fufficient  progreiTi^e  velocity,  and  becaufe  her  bows  are  milTes  ft»j», 
beat  o(r  by  the  waves :  and  there  is  (ĕldom  any  di(fi-  i^c. 
cuhy  in  wearing  the  (hip,  if  ihe  has  any  progrei1ive 
motion.  It  is,  nowever,  always  defirable  to  give  the 
rudder  as  much  inAuence  as  poiTible.  Its  furface  ihould 
be  enlarj^ed  (efpecially  below)  as  much  as  can  be  done 
conliRently  with  its  ilrength  and  with  thc  power  of  the 
fteerrmen  to  manage  it ;  and  it  ihould  be  put  in  the 
rooil  favourable  fituatfon  for  the  water  to  get  at  it  with 
great  velocity ;  and  it  (lionld  be  placed  as  far  from  the 
axis  of  the  (hip's  motlon  as  poATible.  Thefe  points  are 
obtained  by  making  the  ftern-poft  very  upright,  as  has 
always  been  done  in  the  French  dockyards.  The  Bri- 
tiih  Ihics  have  a  much  grtater  rake ;  but  our  bullders  arc 
gradually  adoptirg  the  French  fotmi,  eJ^erience  li*- 
M  ving 
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vlng  tauglil  us  that  tlieir  ihrps,  when  in  our  poSedion, 
are  much  more  obedicDt  to  the  helm  than  our  own.— 
In  order  to  arcertain  the  motion  produced  by  the  ac- 
tion  of  the  rudder,  draw  from  the  ccntre  of  gravity  a 
line  G  q  perpendicular  to  D  ^  (D  J  being  drawn 
through  the  centre  of  effort  of  the  rudder).  Tnen,  as  in 
the  condderation  of  the  a£lion  of  the  rails,  we  may  con- 
ceive  the  line  ^  G  as  a  lever  conne£led  with  the  (hip,  and 
impeNed  by  a  force  D  </  ading  perpendicularly  at  y.  The 
confequence  cf  this  will  be,  an  incipient  converfion  of 
tbe  (liip  about  a  verlical  axis  paAing  through  rome 
point  S  in  the  line  q  G,  lying  on  the  other  fide  of  G 
irom  q;  and  we  have,  as  in  the  former  ca(e,  GS  = 

L^ 

IA-Cq 
5« 
The  ai<lion      Thus  the  adion  and  effed8  of  the  fail$  and  of  the 
der  fm^  ruddcr  are  perfeaiy  Gmilar,  and  are  to  be  coniidered  in 
to  tbtt  o*    '^*'  ^*^'  manner.    We  fee  that  the  adion  of  the  rud- 
the  i«ib,     der,  though  of  a  fmall  furface  in  comparifon  of  the  fails, 
Rnd  Tcrjr     muft  be  very  great :  For  the  impulfe  ef  water  is  many 
jreat.         hundred  times  greater  than  that  of  the  wind  ;  and  the 
arm  ^  G  of  Ihe  lever,  by  which  it  a£b,  is  incomparably 
grealer  than  that  by  wliich  any  of  the  impuUions  on  the 
'  iails   produces    its  effed ;    accordingly  the  ihip  yields 
much  more  rapidly  to  its  a£tion  than  ihe  does  to  the  la- 
teral  impulfe  of  a  fail. 

Obferve  here,  that  if  G  were  a  iixed  or  rupported 

axis^  it  would  be  the  fame  thing  whetber  the  abfolute 

force  0</  of  the  rudder  ads  in  the  dircdion  D</,  or 

its  tranfverfe  part  D  t  a&s  in  the  direft|ion  D  e,  both 

would  producc  the  fame  rotation  j  but  it  is  not  ib  in  a 

free  body.    The  force  D  d  both   tends  to  retard  the 

ihip*s  motion  and  to  produce  a  rotation :  It  retards  it 

Bs  much  as  if  the  fame  force  D</had  been  immediatbly 

applied  to  the  centre.    And  thus  the  real  motion  of  the 

(hip  is  compounded  of  a  motion  of  the  centre  in  a  di- 

reAion  parallel   to  D</,  and    of  a  (hotion  round  the 

..        centre.     ThePe  two  conltitute  the  motion  round  S. 

Ea>i£>]red        As  the  effeds  of  the  a£tion  of  the  rudder  are  both 

a>  an  eziai.  more  remarkable  and  fomewhat  m6re  itmple  than  thofe 

^?^*    of  the  fails,  we  (hall  employ  them  as  an  e^ample  of  the 

«oBverfion.  n»^*'**'''''''  *f  *''«  motions  of  conwriion  in  general ;  and 

'  as  we  muft  conteot  ourrelve$  in  a  wotk  hkethis  with 

what  n  very  general,  we  ihall  rtmplify  the  invefligation 

by  attending  only  to  the  motion  of  conver(ion.      We 

can  get  an  accnrate  notion  of  the  whole  notion,  if  want- 

ed  fer  any  purpofe,"by  combinine  the  prt>gTeffive  or 

relrwrade  motion  parallel  to'  Dd'  vrith  the  motion  of 

Totation  which  we  are  about  to  deteriUine. 

In  this  cafe,  then,  we  ob(erve,  in  th^  firfl  place,  that  the 


angttlar  veIocity  (fee  RoTATiew,  N"  22.)  is 


D^-yG 


/"•'     ' 


and,  as  was  (hown  in  that  article,  this  velQcity  of  rota- 
tion  increafes  in  the '  proportion  of  the  time  of  the  force$ 
uniiorm  adion,  and  the  rotstion  would  be  unifoniiIy  ac- 
celerated  if  the  forces  did  really  ad  uniformly.  This, 
howev<r,  cannet  b«  the  caie,  becaufe,  by  the  (hip's 
change  of  poStion  and  chanee  of  progreiTi^e  velocIty, 
the  dircAion  and  int«n(ity  of  the  impcUiog  force  is  con- 
tinuaUy  chatiging.  But  if  two  (hips  are  performIng 
fiiiiilar  evoIutions»  H  is  obrious  that  the  changcs  of  force 
m  liBulttr  m  fiimlar  parts  of  the  crolutioD.    Thcrefore 


the  coitiidenition  of  the  momentary  ewlutlon  11  Mugn 
for  enabling  us  to  compare  tbe  motions  of  ihipa  a&uted 
by  fimilar  lorces,  which  is  all  we  hare  in  view  atpiciaab 
The  veIocity  v,  generated  in  any  time  f  by  the  con- 
tinuance  of  an  invariable  momentary  accelcration  (which 
is  all  that  we  mean  by  faying  that  it  is  produced  by  the 
aftion  of  a  conAant  accelerating  force),  is  a»  the  acce- 
leration  and  the  time  jmntly.  Kow  what  we  call  the 
angular  •ueloetty  is  nothing  bot  this  monentary  accele- 
ratiotu    Therefore  the  Telocity  v  generated  in  the  time 

F-yG 
tnst-z /. 

ITjc  c^preiTion  of  the  aneular  vclocity  is  alib  the  ex-  ^t^ 
preilion  of  the  velocity  v  ofz  point  (iluated  at  the  tH-yetocitj-, 
ilance  i  from  the  axi$  G. 

Lct  ss  be  the  (bace  or  arch  of  revolution  deicribed  in 
the  time  /  by  tnis   point,   whofe  diAance  ftom  G  is 

TqG      , 
=r  I.     Then  «  =  ti  /  =:  ~p /  /,  and  takiitg  the 

FyG 

nuent  «=:"r /». 

/^^ 

angle  of  rotation  accompliihed  in  the  time  /.  Thefe 
are  therefore  as  the  fi)uares  of  the  times  from  the  begin- 
itiiig  of  the  (otation.      ,  ^ 

Tho&  evohitions  are  equal  which  ate  meafured  by 
eqoal  arches.  Thus  two  motions  of  45  degtces  each 
aie  equaL     There&re  becauie  s  is  tbe  (ame  in  bolb, 

F'qG 
the  quantity  "t: /»  is  a  conAant  quantity,  and  /*  is 


This  arch  mearures  the  whole 


F-qG 
rcciptocally  proportlonal  to-r; ,  or  is  proportlonal 

y^^   

to  a/;  ■ '  ' ,  and  /  is  proportional  to  — ^a=K, .      That 

is  to  fay,  the  times  of  the  liinilar  evolut!ons  of  two 
(hips  are  as  the  fquare  root  of  the  momentum  of  iner- 
Ua  dire£lly,  and  as  the  fquare  root  of  the  montentum  of 
the  rudder  or  fail  inveriĕly.  This  will  enable  us  to 
make  the  comparifon  caiily,  Let  us  fuppofe  the  (bips 
perfeSly  (imilar  in  form  and  rigging,  and  to  diffet  only 

irt  length  L  and  {ifV'  R»  is  to/J»'"*   «  L»  .t»V». 

For  the  Cmilar  particles  P  and  *  Contain  quanl3ties  of 
matter  which  are  as  the  cubes  of  their  lineal  dimcnfions, 
that  is,  as  LJ  to  /'.  And  bccaufe  the  particles  arc  fi- 
milarly  fituaUd,  R*  is  to  r»  as  L*  to  A.  Thcrefore 
P  •  R»  : /•  r'=:L«  :  P.  Now  F  is  to  /  as  L»  to  /*. 
For  the  furfaces  bf  the  fiii)ilai  rudders  or  ^alls  are  as 
the  fquares  of  their  lineal  dimenfions,  that  is,  as  L*  to 
/».  And,  lailly,  G  f  is  to  ;y  as  L  to  /,  and  tberefore 
Y'Gq:f'gqz=.U  :  />.     Therefore  we  have  T» : 

^       /PR»      />•,-     L«      /«      ■    ,     ,,         .  _,. 

FGy     f-gq     >•     ^ 
/  =  L :  /.         .  _  ^  5J 

Th<refore  thie  times  of  perfotming  fiimlaT  evolutiont  IWs 
with  Cmilar  (hips  are  proportional  to  the  lengths  of  thel»'!»" 
(hips  when  both  are  failing  equ»lly  ii&. ;  and  fiDce  tbe^j^ 
CYolutions  are  Ainilar,  and  the  foKes  vaty  fimilarh  'vi^^ 

tocir 
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lUt  <iftriiit  pa»*i»  MrbiA.il  beie  <ienwnfitaucl  of  tbe 
inUcd  iaoipient  e«olutioni  is  tiue  of  tbe  whole.  Tbcy 
theceiore  not  onl;  ddcribe  equai  wigles  of  revolution, 
but  ■lib  finil«r  wrve$. 

A  faull  Ibipt  tbereibre,  works  io  Iefs  time  and  in 
kk  roon  tban  a  greal  flup,  and  tbis  in  tbe  proportion 
af  its  lengtb,  Tbis  is  a  great  advjtntage  in  all  cafes, 
particttiarly  in  weaiing,  in  order  to  fail  on  the  other 
iMk  cioie^bBuled.  ila  tbis  cale  ihe  nill  always  be  to 
windward  and  a-bead  of  tbe  large  Qup,  wben  both  are 

Sit  on  tbe  other  tack.  It  would  appear  at  firft  light 
at  the  large  fhip  will  have  tbe  advantage  in  tacking. 
Indced  tbe  large  Ibip  is  faTlfaer  to  windward  when  again 
tiimmed  on  tbe  otber  tack  than  tbe  fmall  (hip  when  Ibe 
'mjuSk  trimmed  on  the  Ather  tack.  But  this  happened 
bnore  tbe  large  (bip  had  completed  her  evolution,  and 
tbe  finall  fl)ip,  in  the  mean  time,  has  been  going  forward 
on  tbe  other  tack,  and  going  to  windward.  She  will 
therefore  be  before  tbe  large  (hip's  beam,  and  perhaps 
«I  fu  to  windward. 

We  bave  Teen  tbat  tbe  wlocity  of  rotation  is  propor- 
tional,  cteieris  panbut,  to  F  X  G  ^.  F  means  the  ab- 
Ibliite  impulfe  on  tbe  ruddcr,or  fail,  and  is  always  per- 
pendicular  to  its  rurface.  This  abfolute  impulfe  on  a 
&il  depends  on  the  obliquitj  of  tbe  wind  to  its  fur&ce. 
The  uiual  theory  fayc,  that  it  is  as  tbe  <quare  of  the 
fae  of  incidence  :  but  i«e  find  this  not  tiue.  ■  W«  muft 
content  ourfelves  wiih  expte(ring  it  by  Ibme  a»  yet  un- 
knowR  AmAiet»  ^  of  theaagie  of  incidence«,  a*d  call  it 
ft;  «nd  if  S  be  the  far&ce  of  the  fail,  and  V  tbe  Tieb>- 
dty  af  thc  wind,  tiie  abtbliits  intpulli;  is  »  V'  Sx^  «• 
This  ads  (in  the  CBfe  of  the  mizen-taf>fail,  (ig.  lo.) 
by  the  Iever  q  G,  which  •  is  equal  to  DG  X  cof.  DG  y, 
ad  DG^  is  equal  to  the  angle  of  the  yard  and  keel ; 
which  an^Ie  we  formerIy  called  b.  Therefore  its  energy 
iiiprodacm^a  rotation  is  «  V*Sxf  «kDGkcoC^. 
Leaving  out  the  conllant  quantitie$  /r,  V»,  S,  and  DG, 
it«  energy  i»  proportional  to  ^  u  X  cof.  b.  In  order, 
tbereibre,  that  any  fail  may  have  the  greateft  power 
to  prodnoe  •  rotation  round  G,  it  muft  be  ib  trimmed 
tbt  ^«xeof. &  may  be  a  maximum.  THu5,  if  we 
«buld  trim  the  fails  on  the  foremft(t,  fo  as  to  pay  the 
flrip  off  from  the  wind  rigkt  a-head  with  the  greateH 
tSt^  and  if"we  tak<  the  ejcperiments  of  the  French 
academiclans  as  proper  meafares  of  the  obliqae  irapolles 
of  the  wnid  on  the  lail,  we  wHI  brace  up  the  yard  to  an 
angle  of  48  degrees  with  the  keel.  The  impnlfe  corre- 
^)flndih^  to  48  i»  6ij,  and  the  cofine  of  48°  u  669. 
Tbelĕ  give  a  produS  of  41 1435.  ^^  ^*  hnct  the  (ail 
.10  54.44,  the  aiigle  alTigned  by  the  theory,  the  effeaive 
impulfe  b  435274.  If  wc  make  the  angle  45°,  the  im- 
puire  is  408774.  It  appear»  then  that  48"  is  prefe»able 
to  eilbtt  of  the  others.  Bnt  the  diHerence  is  inconfi. 
derable,  as  in  all  cafes  of  manmum  a  fmall  deviat>on 
from  the  beft  poBtion  is  not  very  detrimental.  But  the 
^Uerence  between  the  theory  and  this  experimental 
mearure  will  be  very  great  when  the  impulles  of  the 
'rind  are  of  neceflity  very  obliquc.  l^^us,  in  tacking 
(hip,  as  foon  as  the  headfaik  are  Uken  aback,  they 
feve  to  aid  tbe  wo^ition,  a»is  evideat  ;  £ut  if  wewcre 
now  to  adopt  the  maxim  inculcated  by  thc  theory,  we 
pMold  nnmediauly  round  ia  the  weather-braces,  ib  as 
lo  increafe  tbe  impuire  on  the  fail,  bĕcaufe  it  is  then 
yery  CbsM  ;  and  althoueh  we  by  thfs  means  make  j^rd 
«ore  f<jnarci  and  thererore  diraini(h  the  rotatoty  mo> 


,N   S  H  I  P.  91 

mentusa  i^  this  impuUe,  yet  tbe  impulfe  is  more  increafed 

ioy  tbe  tbeory)  than  its  vertical  Iever  is  diminilhed.— ' '  (o 
•et  us  examine  this  a  little  more  particularly,  becauie  Anicepoint 
it  is  reckoned  one  of  the  niceft  pcints  of  feaman(hip  to"[.'*'""°* 
aid  the  (hip's  coming  round  by^means  of  tbe  beadfails  ^""P* 
and  experienced  feamen  differ  in  their  pra£tioe  fn  this 
manocuYre.  Suppofe  the  ^ard  braced  up  to  40**,  wbich 
is  as  much  as  can  be  ulually  done,  and  tbat  the  fail 
ibivers  (the  bowlines  are  ulually  let  go  when  tbe  hebn  is 
put  down),  tbe  fail  immcdiately  takes  aback,  and  in 
a  moment  we  may  luppo^e  an  incidence'of  6  degrees. 
Tbe  impuire  correrponding  to  this  is  400  (by  expeii- 
ment),  and  the  coGne  of  40°  is  766.  This  gives  306400 
for  the  efre£live  impulfe.  To  proceed  according  to  the 
theory,  we  (bould  brace  the  yard  to  70°,  wbicb  would 
give  the  wind  (now  34°  on  the  weather-bow)  an  inci- 
dence  of  neatly  36°,  and  the  fail  an  inclinalion  of  20' 
to  the  intended  motion,  wluch  is  perpendicular  to  the 
keel,  For  the  tangent  of  20°  is  about  \  of  tlie  tangent 
of  36°.  Let  us  now  fee  what  efi«:£Uve  impulfe  the  ex- 
perimental  law  of  oblique  impul£ons  will  give  for  this 
adjuilmcnt  of  thc  rails.  The  eitperiment.il  impulfe  for 
36°  is  489 .j  the  codne  of  70°  is  342  ',  tbe  produA  is 
164160,  nol  much  exceeding  thc  half  of  the  forroer. 
Nay,  tbe  impuire  for  36°,  calculated  by  tbe  theory, 
would  have  been  only  346,  and  the  eSedi^e  impulfe 
onLy  i  1833  2.  And  it  mult  be  fariber  obrerved,  that  this 
tlieoretical  adjullment  would  tend  greatly  to  check  the 
eyolution,  and  in  moft  cafes  would  entirely  mar  it,  bj 
cbecking  the  (bip's  motion  a  head,  aiid  confequently  the 
a^ioniot  tbe  ruddcr,  wbich  is  ibe  moil  powerful  agent 
in  ,thtt  evo]jution ;  for  bere  would  be  a  great  impulfe  di- 
rc^ed  aUaoil  ailern. 

We  were  iu(UfiabIe,  tb^refoie,  in  faying,  in  tbe  be- 
ginning  Qf  tnis  arlicle,  that  a  icaman  would  frequently 
find  biinieU  balBed  if.  he  wcre  to  work  a  ihip  a^cording 
to  the  Tuies  ded(iccd  from  M.  Buugucc's  work  ;  and  we 
i«e  by  tbis  inilance  of  wb»l  importance  it  is  to  have  tbe 
ob1ique.im{^lCons  of  iluids  afcertained  cxperimentally. 
The  pra£lice  of  the  moft  e\per!enced  feaman  is  diredly 
ths  gppoiite  to  tbis  tbeurctlcal  m8xim,  and  its  fucceM 
greatly  conlirms  tbe  ufe''ulnefs  of  thefe  expeiiments  of 
tbe  acadouiciajDs  fo  o^teit  praifed  by  us. 

Wc  retum  again  to  the  general  confidcration  of  the 

rotatory  moiion.     We  found  the  velocily  p=g-     ■■    .  . 

It  is  tbcrefofe  proportioHHl,  (teUru  ^aribiu,  to  y  G. 
We  have  fecn  in  wbet  mauner  9  G  depcnds  on  the  pofi> 
tion  and  StuatioM  of  the  fail  or-rudder  wben.  tbe  point 
G  is  fixed.  BtH  it  aUb  depends  on  tbe  poiition  of  G. 
Witb  rcfpeA  t«  liiie  ndUtn  of  tbc  rudder,  it  is  eyident 
that  it  is  fo  much  the  more  powerfiiI  as  it  is  more  re> 
note  from  G.  Tlie  diOance  froni  O  way  be  increafed 
eithcr  by  moving  tbe  rudder  rarthcr  aft  or  G  farther 
forward.  And  as  it  is  of  the  utmoA  importance  that  a 
(hip  aArvirer  hir  hetm  with  the  gretrteit  promptitude, 
tbore  circumitances  have  bem  Htended  to  mMeh  6i£dn- 
guiiKed  fine  ileering  (bips  from  fuch  M'b«d  not  tbis 
quality  ;  and  it  is  m  a  great  iiieafui«  to  be  afcribed  to 
tbis,  tbat,  in  the  gradual  impMvemeM  of  nawal  «rchitec- 
ture,  the  centre  of  gravi(y  has  becn  placed  hr  ibrward. 
Perhaps  the  notion  of  a  centK  of  gravity  did  not  come  ' 
into  the  thoughts  of  the  mde  builders  in  eariy  time»;  but 
tbey  obfcrved  that  thofe  boats  and  Aup«fi«er«d  focft  which 
M  2  had 
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hiA  th«ir  ext(tsaw  bren^  be{brft  the  nuddk.  pointy  an4 

con&>qii^iHly  Um  bowt  not  ia  acute  aa  the  {Inn.  .  Tidi  it 

£]  ooirtrarj  t»  what  one  «rouid  espeA,  tbat  it  attra&ed 

atteotion  nore  {oraibly  ^  and,  benig  ibmewhat  niyAeii> 

aH«,'it  aigbkprompt  to  attent]>ts  of  inpiwement,  by 

CKeediog  tn  tbis  finrular  maxtm.     We  beliere  tbat  it 

btS'bcencanied  as  Rir  as  1«  icomyHtible  withetheret 

<!        fcntial  txqui£tes<in  a  ibip. 

Orimpor-        \ffg.  be]i«ve  that  this  ia  th«  claef  circumftanoc  in 

J*'l'^'*,v.wb»tisc*Ued  thetrimof  a  (hipj  and  it  wcre  ereatlr 

beil  place   t<»  be  wtlhed  that  the  beu  place  nir  the  ccntie  ot  .graT». 

for  a  Aipl  ty  could  be  aocuratdy  afcertained.     A  pra£tiee  pre- 

centrroT     rrgU»,  which  is  the  oppofite  of  what  we  are  aow  ad* 

gnyitj.      yuuriog.    it  is  urual  to  load  a  (hip  fo  that  ber  kecl  is 

not  horisontal,  but  lower  aba^t.     This  b  fomid  to  im« 

profe  her  Aeetage.     The  reafon  of  this  ii  obvieus.     It 

increafes  the  ading  ^ur&cc'  of  thc  rudder,  and  allows 

the  water  to  comc  at  it  Trith  much  greater  &ecdeai  «nd- 

regularity )  and  it  gensrally  dinunilhes  the  jgtiping  af 

the  fiiip  fbrwaid,  by  removing  a  pait  of  th«  b<»rs  oiit 

of  the  watcr.     It  ha*  not  alwaya  this  cffitd^-  fer  the 

f»nn  of  the  harinng  aloft  is  fre<|uently  fueh,  tbat  the 

tendcncy  to  gripe  is  diminiihed  l^  imme(fing  more  of 

the  bow  in  the  water. 

But  waTing  tbeiie  circnmilances,  and  attending  <mly 
to  the  rotatory  cnergy  of  the  rudcier,  wc  Tee  that  it  is 
of  adTantage  to  carry  the  centre  of  gnnity  ibrward. 
The  fame  advBntage  is  gained  to  the  ailion  of  the  aitec 
^ailsi  Biit,  on  the  other  hand,  the  $i&am  ef  tin  hcad- 
fails  is  dinint&ed  by  it ;  and  we  may  call  ercty  fai} 
a  hcad&ii  whoic  centre  of  <giavity  is  befoie  the  ccntte  of 
gravity  of  the  <hip  ;  that  is,  all  Ae  bila  botftcd  on  tbe 
bowfprit  and  ibremall,  and  the  ilayfails  hoiilied  on  the 
twainnuit ;  £bx  ths  centre  of  grayity  b  iĕl<lom  ht  bcGsre 
the  maimmuEl. 

Suppole  that  when  thc  rudder  is  put  into  the  pofi> 
tien  AD  (fig.  ii.),  thc  centrc  of  gravity  coold  be 
ftifted  to  g,  io  as  to  increafe  ^  G,  and  that  this  is  doi>e 
witbout  iticrcafing  the  iiuta  of  the  produ£ls  fir*.  It  is 
abnous  that  the  velocity  of  c(mverfion  'wiU  be  incicaiird 
in'  the  pcoportion  of  ^  G  to  ^  j^.  -ThisNis  rcry  poiTible, 
by  bringing  to  that  fi<ie  of  tlie  ihip  parts  of  hcr  ioading 
which  werc  fitmited  at  a  diitance^frQn  G  on  tbc  othe» 
fide.     Nay,  we  can  makc  tbis  <:hange  in  fud)  e  manner 

ihat  r^)  r*  (hall  even   be   1^6  than  it  was  before,  by 

taking  care  that  every  thing  which  'wc  ihift  ihall  be 
nearcr  to  g  thaa  it  was  innnerly  to  G.  Suppoic  it  all 
piacc<l-in  «oc  fpot  tn,  and  that  /n  is  the  ^uantity  of  mat» 
tcv  So  ihifted,  whiic  M  b  the  quantity  d  matter  in  the 
wbole  Ihip.  It  is  <mly  nece&try  that  m-gCi'  ihall  be 
lcis  than  thc  fim>rof  the  pcoduds  ]>  i^  correfpondii^  to 
thc  mattcr  which  has  becn,(hiftcd>  Now,  although  the 
mattcr  which  is  eafily  moveable  is  Ecncrally  vcry  iinall 
in  comparifon  to  the  whole  matter  of  the  ihip,  and  thcre» 
forecan  mBbc  but  aJtnall-chanige  in  the  placc  of  thc 
ceetre  Df  gz«vMy,  it  riMy  Anjuently  be  brought  ftoa 
plaecs  ib  icmote  that  ik  may  <iccaiion  a  Yery  iei^bk  (& 

thinution  of  the  quantity  A  i  r*,    which   expreRM   thc 

^,       wbole  maBtentom  of  inertia. 
A  praAice       Thi»<ex{^ins  a  p«a{tice  of  the  ieamcn  in  fmaU  'whcr» 
orreamen    Ma  <«  ikifis,  wboin  putting  about  arc  accoilomed  to 
iw'""*'  ^«  themfclve8  \o  leewanl  of  tbe  mail.     They  cwn      «•+*« 
Blainc"*    find  thnt  they  can  aid:  tho  ^uick  awtioos  of  thefe  light     cc>f-n«K** 
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beats .  by  the  way <  ia  which  they  reH  en.  dMir  ■ttro  ^ett, 
fiwctiincs  leaoii^  all  on  one  tbiot,  and  ffnnrttTe  afe  lisc 
other..  And  wehase  aftca  ieentlus  eraliitian  wyits. 
fibly  accelerated  in  a  ihip  of  war,  by  thc  crcw  nmning 
fuddenly,  as  thc  hclm  is  put  down,  to  the  lec-bow.  And 
wc  havc  hcard  it  aflertcd.by  vcry  expert  ieaaKti,  that 
8ft«r  all  .attcmpts  to  wcar  ihip  (aiier  lyiog-to  in  » iiecm) 
have  faiied,  they  have  fuccecded  by  thc  crcw  colleding 
themielvcs  near  dic  wcather  fi>rfrihn>u<b  thr^wemrmt 
the  helm  was  put  down.  It  muA  be  agreeablc  to  the 
iefle£ting  fi;aman  to  iee  this  pradiM  ^upported  by  ihk 
<loublcd  mecbanical  piinciplcs.  . 

It  will  appear  pandoacal  te  fay  ihat  tSe  erolatiaaTheeioIi. 
may  be  accclerBteid-cven  by  an  Bddkicn  of  matter  to  tbetioa  «xeli: 
ihip  ;  and  though  it  is  <mly  a*piece  ef  cntiofity,  oor"''"'' 
icaders  may  wiih  to  be  made  fenrible  of  it.     Let  m  be^^°^ 
the  a<lditi<m,  plaGe<l-  in  (bme  point  m  lyin^  bcyond  G 
£rom  q.    Let  S  be  the  fpantaneous  ccntie  ef  coarerlioR 
befi>re  tbe  «ddition.     Let  v  be  thc  velocityof  r<itation 
round  g,  that  is,  thc  yelocity  of  a  poittt  whofe  <iiltancc 
iiraai^  is  I,  and  let  «  be  thc  ra<lia$  veder,  or  <liftanceof 
a  particlc  from  g,    Wc  have  (Rotation,  N**  aa.)  tei 

Y'ag 
~ —      But  wc  know  (Rotatiok,  N"  25,) 


Th«c£Ke 


thaty>  <*=/>»  r*  +M  •  G^. 

I   .       I  i.i  ,  1 1*   ■«  . ,    Lct  oi   delciaBine  G  g 

Jpr'-\.U'Gf-\-afmf 

and  mg  and  qg. 

I<et  0>>G  he  caUed  at.    Then,  by  the  natiire  of  die 
centre  of  gravity,  M^-m :  M=G  m'.gmrzst  :gmfni 

laljkc 


M  .  ^        «M» 

^  ^»  =  ^  .    ■  »,  ahd  « '  jt «»  =  s ■  K 


M+m 

-,    _    .       M  »1* 

manner,  M  '  G  ^  =:  •     ri  .»' 


M+«' 

New  m  M*+M  m* 
M+m 
=MmxM  +  iB.      Th«eforc  M'G^4-e»'/iB* 
^M«xiM+22v,=    Mm    ^.^ 
M+«*  M+w 

,  then  M'C*+m'gii^=:Mn^,     Aih  Cg 


W+w 

3s«»,  being=:-p=~|-— att    Let  f  G  bc  caHed  c :  then 

y^5=c+nis.     Alfo  let  SG  bc  callcd  f. 

Wc  have  now   for  the  ezpreflkin  of  the  vcl<tci(jf, 

.  F  («+»«)  F         c+it% 

»-*>         ^-    t  I  II  '11  . 1    or  «= —  V 


»2t- 


But 


/>  r»  +  M  « ?«• 

M+»a» 

(RoTATioN,  N"  30)  -jrg-^^c  t.   Thcrefore,  Anally,  ttt: 

MX  — -r — V     Had  thcrc  bccn  no  a^tion  of  matter 
ce+n  »» 

F        c 
maiie,  wc  ihouU  have  had  «=-«7  X  —     It  rcmains  Mtt 

M   .  c  e 

ihow,  that  2  may  bc  fo  taken  that  —  may  be  lefi  than 

Now,  tf  r  be  to  ss  as  f  c  lo  z*,  ihat  '%  if  p 

be 
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bcdkaa  «{m];  ta^e,  <de  two  Cndimu.. «ill  be  e«piab 
Sit ii  she  k^thaa  «,  «hat  k, .if  the iidditionsl msUBa 
i«iflaefdl  ai^iAm  belmecn  S  and^ tbe  oamples  inta 

(bm  win  be  gieater  tban  thc  fra£lIon  — ,  and  the  veloj 

6tf  ef  «aurioa  mH  be  ^imred.  There  h  a  pait(cufaf 
diftmce  wMeh  ■mH  make  it  the  greateA  podible,  name- 


<4 
TkioB- 


]jV  wiKn  9  j»  aude-s:-*  (V0*4-ar«— r),.  bswiU 


e«61f  (iefemd-by  treatinj^r  the  frftftidn 


r4-ff  !S 


-,  -with 


Dibirt 

•pntioiii 

to«tk 


!^,i;aBfidecp<i  as  thei  TBiiabla  ^iuntity,  £01  a  msjuntum. 
bwkat<w  )>%ve.been  rayingon  this  fubje^  tve  hav« 
<qnfi<WT4  ti)e  lotation  only  in  a$  iBMch  as  it  is  pcct 
figpiied.n>|uid  tb*  centre  of  girayity,  altbottgh.in  emy 
llPB)cnt4tif  really  p4rfiafni#Mi  rownd  a  JppDtmMWt  axis 
h^  b^yon^  that  ccntre»  TJaU  was  do«e  faa:auf«  ijt^  aT* 
&qi9i  aa  e»fy  ia^eiligatioB,  a*d  a»y  BngutM.  mo^KMi 
pu^.  th«  <V\t/n  of  gianlor  i>  e<)«al  t9  tbe  «ngwlac 
Mtwa  («uihI  any  otli«r  pcnnt.  ThrKeibtc  the  ^xtent 
aod  tb*  tiipe  Qf  Uw  evo}i»tiAn  «i*  «cciw^dy.  detincdta-. 
Frain  obferving  that  the  energy  of  the  force  F  is  pro> 
yactiODal  to  7  G,  an  inattentive  reader  wllt  be  apt  to 
ciinceive  the  ccntre  of  gnivity  u  the  centre  of  motion, 
aadthe  rotation  as  taking  place,  becaufe  the  momenta  of 
tbe.&ila-aMi  niddei;  joM-the  «ppoiite  fidet  <^  this  centre 
iif  gcanty,  do  not  balanoe  each  other,  Bot  we  muft 
aji^i  luapsiBaua^  tbat  thic  i«-eot  tfae-c«ttfe-of  the  ro» 
lation.  The  cauie  is  the  WaiA  of  cquilIbrium.round 
the  point  C  (Ag.  lo.),  wbere  the  adions  of  the  water 
balaoce  each  otoer.  During  the  erolution,  which  con- 
tti  af  a  x«^ti«a  combiaea  widi  a  progtctTiye  motion, 
tUt  point  C  is  contimiaUy  &iifting,  and.tbe  unbalahced 
aianenta  which  continue  tbe  rotation  always  Tefpe£l  the 
WBientary  Ctu^on  of  the  point  C.  It  is  &averthelefs 
dwayi  true  that  the  energy  Qf  a  force  F  is  proportional 
(ttiteru  parAut}  \o  qCt,  «nd  ihe  rotation  is  sdwayt 
aiade  in  the  fame  direfUan  as  if  the  point  G  wece  really 
^  centre  af  converfion.  Therefore  the  mainnul  ^^ 
alwaj^  (wh^  objk^ue)  by  puihing  the  ftem  ^ay  from 
tb  wind,  although  it-  (houJd  (bmetimes  aSl  on  a  point 
of  the  vertical  Ievcr  through  C,  which  is  a-head  of  C. 
.  Thel»  obientetion»  on  thi  cffeA$  of  the  fdls  and 
rodder  in  produdng  a  converfion,  ace  fuSicient  for  ena- 
Uiag  nt  tocxplMniany.ea&  of  their  a£Hon  wkich  no^ 
occor.  We  have  ttot  coniidered  the  t&Gu  which  they 
tcnd  to  (woduce  by  inclining  the  (hip  ronnd  a  horizoti- 
Want,  viz.  tbe  motions  oi  rolling  and  pitching.  See 
BoLLiMC  .and  Pit(;kinc<.,,To  trrat  this.iiib|ea  ^tO' 
perly  would  lead  us  into  the  whoIe^$fine  o&the>eqtti- 
libimm  of  Aoating  bodies,  aad  it  would  rather  lead  to 
Raams  oi  eaaftradiGn  than  to  majumt  of  manaBu^re. 
M.  Bougner^s  Troiti  du  Nwire^uid  £uler's  Scitntia 
Hmialit  ate  exceUent,performancet  on  thi«  fubjed,  and 
i*e  ane  not  here  obUged  to  have  recooHe  to  any  errone* 
(«stheoty. 

It  it  cafy  to  le*  that  the  lalcrBl  f  reflure  both  o^nhe 
innd  00  the  fails  and  of  the  water  on  the  rudder  tends 
to  tBciiae  thp  (hip  ta^onc  .fide.  The  ^ail»  aUb  tend  to 
pce&  the  ihip's  bows  into  the  water,  and,  if  ihe  were 
kept  Sraa^i.BdTaiicing,  would  preis  thcoi  down  confide/> 
_d>Iy.  Bnt  by  the  ihip's  motion,  and  the  prominent 
'bpu  of  her  bows,  tbe  reilAance  of  the  water  to  the 
KK  patt  of  the  ihip  prodoces  a  farce  which  it  diiedcd 
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U)M»i^  The  iails.Bllb  havs  a  fi«dl  teiAutej  t»  taliii- 
the  ihip,  for.th^.  cotiftitutc  a  fut£ice  wbich  in  general 
(eparates  fcom  tbc  phinib>.lia«  bekiw.  Thit  i|  tcaaark- 
ably jthe  caSa  in -the  flByfailt,  particularly  thc  jib  and- 
ibre-t»paHiA  AayiaiL  And  this  fa«l{is:  gceatly  to  fi>fteii 
the  plunges  of  thc  (hip's  bows  into  th*  head  ieat.  .  TIib* 
u^wiurd  ptcHure  tiio  ot  liat  watcr  on  her  bowa,  which'- 
we  iuil  now  mentioned,  has  a.  great  cffe&  in  oppoliag 
the  Hitmecfion  of  the  bows  whioi  the  fails  produoe  by 
B&iitg  onthe  long  kvfi»  fiuiu(hed  by^the  maas.  M.- 
Souguer  g(ves  the  muiis  o£fi«inl  wiigue  to.  ths  point  V 
(.fig.  12.)  of  the  maft,  «aheie  it  -it  cut  hy  the  Ua«  CV,  ^>S'  <*• 
wtttch  iBacks  the  mein  pkce  aad  dire£tion.of  tiw  whole 
impuUĕ  af  the  water  oa  th<  bows.  And  ho  ofaiervet,  that) 
if  the  mean  diseSiah  of  aU  the  aSiohs  of  the  wiad'. 
<n  the  laib  bc.made  to  pafs  Blio  thraugh  this  poiBt,: 
dwi»  will  be  B  perfed  equiiiiitium,  and  the  ihip  wilL 
haTe  ao  tcndeney  to  plungre  iato  tbe  water^  oa>ta'  rife. 
ont  of  it)  Sar  the  whole  aSioa  of  the  watet  on  th» 
.baws^  in  thc.diie£Uon  CV,  i»  e^uiyalent  to,  and  iaav- 
fae  r^lyed  iato  the  aAion  C£,  l^  which  the  profi«£> 
iiye  motion  is  refif)ed,  and  the  «cf  tical.  adion  CD,  i^ 
Which  the  ihip  •!*  ntfed  aboiie  tbe  water.  Tfae  foroo 
C£  muA  be  oppofed  by  an  equal  force  VD,  eaerted  by 
tfae  wiiid  on  the  iiiils^  aad  the  fi>ice  CD  is  .oppol0d  by 
the  weigfat  of  the  (hip.  If  tfae  mean  eSbit  of.  tfae  iaiiii 
paiitM4bevc  dkc  point  V,  tlic  .'ifaip's  bsw  wiil  be  preAed- 
iato  the.water  }  and  if  it  paJahelow^^,  her  fleni  will 
be  pccftd  down.  But,  by  the  nnion  of  theie  &reet, 
iha  will  iife  and  {all  with  the  fea,  keepiag  alwayt  in  » 
pnrntiit  poAtion.. .  Wc  apprebend  that  it  it  of  '^ery  Uttle 
ladment  ta.Bt<icndto  the<£tuatIon  of  thit  |ioint.-  £x- 
ccpt  when  tbe  (htp  it  right  afare  the  wind,  it  is  a  thou^ 
(and  chaacss  to  one  that  the  Une  CV  a£  mean  refiftanco. 
does  not  pafs  through  any  maft ;  and  the  £ift  is,  that' 
the  fliip  cannet  be  in  a  (Ute  of  uiiifocm  motion  on  any 
other  oonditisn  but  the  perfeS  union  of  the  Une  of 
meen  aAion  <rf  the  iails,  and  the  Une  of  mean  adion  oC' 
the  refiftancc.  Bnt  its  place  Sults  by  erety  change  o£ 
kewagr «(  of  trim  ;  and  it  is  impoffibk  -to  keep  tfaefe 
Uaes  in  one  cenAaat  point  of  lateHe^oicibr  a  laoment, 
on  acconnt  of  the  inceSant  changes  of  thc  fur£ice  of  tho 
WB(cx  on  whi(^  (faeffoats.  M.  Boi^iier's  obfervations 
on  tbb  poiiit  are,  howercr,  vety  iagemous  and  original.        fs 

We  conclude  Uus  (Uffertation,  by  delciibing  fome  pfChief  evo..- 
the   chief   movement$  or  e^olutions.     What  we  hB»e '"'."""  ^** 
faid  hitherto  is  itrtendcd  for  tfae  inftroaiea  of  .tfac  artifl^''="'^^' 
hf  roakiag  him  {eniible  .of  the  mechaaioal  preeechire. 
T}ie.<ie£:iqitian  4S  Tather-  meant  &c  thc  aimdĕment  of 
the  landGnan,  cnaUing  him.to  lUKkiAand  opentions 
thataseiiaBiiliarta  thc  ibamaii.     Tfae  latter  vriU  per- 
haps^iik  at.the  aukward.aoGoattt  giv«n-of  his  bafineft 
hyione  who  cannot  hand,  Teef,.or  Aeet. 

To  tach  Shif. 

Tbz  ihip  maft  £rft  be  kept  iull,  that  it,  with  a 
wtj  fetifibk  angk  of  incideace  on  the  laik,  and  bjr 
no  means  hugging  the  wind.  Foa  as  tbis  evohitian  i* 
chieAy  perforaied  by  the  rudder,  it  is  neceflary  to  give 
the  ihip  a  good  veIo<nty.  When  the  (hip  is  oblerved 
to  Iuff  up  of  herfelf,  that  moBMiit  is  to  be-  catched  ^ 
begimiing  the  evolnrion,  becank  ihe  will  by  her  inhe- 
rent  ibrce  coDtinue  this  motkm.  The  helm  is  then  pot 
down.  When  the  efficer  caUs  out  Helm's  a-lee,  tha 
{iKC-iheet,  foie.4ap  boarline,  jib,  and  flag  iiul  iheett  fbr. 
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ward  are  let  go.  The  jib  is  freqiientl7  haukd  down. 
Thus  the  obdacles  to  the  (hip*s  head  coming  up  to  the 
wind  by  the  a£tion  of  the  roddcr  are  remoyed.  If  the 
mnin(kil  is  fet,  it  ts  not  unufaal  to  clue  up  the  weather 
Sde^  wttich  may  be  conGdered  as  a  headTail,  becaufe  it 
i«  bcfore  thi  centre  of  graTitj.  The  mizen  molt 
be  hauled  out,  and  even  the~  (aU  braced  to  windward. 
It«  power  in  paying  off  the  &aa  from  tbe  wind  con- 
rpires  with  the  aAion  of  the  rudder.  It  is  really  an 
aerial  rudder.  Th<  fails  are  imm^diately  taken  aback. 
In  this  ftate  the  tSe€t  of  the  mizen.topfail  would  be 
to  obftru£t  the  movement,  by  preAing  the  ftem  the  con- 
trary  way  to  what  it  did  before.  It  is  therefore  eitber 
immediately  braced  aboat  (harp  on  the  other  tack,  or 
lowered.  Bracing  it  about  eridently  tends  to  pay 
round  the  ftem  from  the  wind,  and  thus  a^Titt  in  bring* 
ing  the  heMd  up  to  tbe  wind.  But  in  thls  polition  it 
checks  the  progre^Tm  motion  of  the  (hip,  on  whicb  tbe 
ewlution  chicAy  depends.  For  a  rapid  evolution,  there- 
ibre,  it  is  as  wel!  to  lower  the  mizen*topfail.  Mean- 
time,  the  headfails  are  all  aback,  and  the  aAion  of  tlie 
wind  on  them  tends  greatly  to  pay  the  ihip  round.  To 
tncrea^e  ihis  cfk€t,  it  u  not  ttnufual  to  haul  the  fore.top 
bov^'line  agaih.  The  fails  on  tbe  mainmaA  are  now  al- 
moft  becalmed  )  and  therefore  wben  the  wind  is  right »- 
head,  or  a  tittle  before,  thc  mainfail  is  hauled  round  and 
braced  up  iharp  on  the  other  tack  with  all  expedition. 
The  ftayfa!l  (heets  are  now  (hi(ted  over  to  their  i^aces 
6»t  the  other  tack.  The  (hrp  is  now  entirely  tinder  the 
power  of  the  'faeadfails  and  of  the  rudder,  and  their  ac- 
tions  confpire  to  ptomote  tbe  convei'(ion.  The  (hip  has 
•cqttired  an  angular  motion,  and  will  preferve  it,  io  that 
now  the  evolation  is  {ecnred,  and  (he  faUs  oiT  apace  f(om 
^e  wind  on  the  otber  tack.  The  fartber  st&iam  o£  tfae 
mdder  is  tberefore  unneceffary,  and  would  even  be  pre- 
judicial,  by  cau(ing  the  (hip  to  {all  off  too  much  ^am 
the  wind  before  the  fails  can  be  (hi(ted  and  trimmed  for 
(ailing  on  the  other  tack.  It  is  thereibrc  propei  to  right 
the  helm  when  the  wtnd  is  right  ahead,  that  is,  to  briag 
the  nidder  into  the  (h're&ian  of  the  kee).  The  (kip  con- 
tinues  her  conrerGon  by  her  inbcrent  farce  and  thc  ac- 
tioti  of  the  headraiU. 

When  the  (hip  has  fallen  off  about  fottr  points  from 
tke  wind,  the  headiails  are  hauled  rouiid,  and  trimtned 
(harp  on  .the  other  teck  with  all  expedition  ;  and  al-. 
tbough  this  operation  was  begun  with  the  wind  four 
,  poiints  on  the  bow,  it  will  be  (ix  befoi«rth«  &ilsare  braced 
up,  and  thereibre  the  headiidls  will  immediately  (iU.  The 
after-fails  havc  Alled  already,  while  the  head&ils  were 
inadive,  and  therefor«  imincdiately  check  the  ^rthcr 
fidiing  off  from  the  wind.  All  Cuh  now  draw,  £>r  the 
itayfail  (heets  have  becn  (hifted  over  while  they  were  b«- 
calmed  or  (haking  in  the  wind.  The  (hip  now  gathora 
way,  and  will  obey  the  fmalleft  motion  of  thchelm  to 
bring  her  clo(e  to  the  wind. 

We'  have  hete  roppotĕd,  diat  during  all  this  opera- 
tion  the  (hip  prefeTve3  her  pK)gre(Gve  motioR.  She 
ffluft  therefore  have  defcribed  a  curve  line,  advancing 
all  the  while  to  windward.  Fig.  13.  is  a  reprelenta- 
tion  of  this  evolution  when  it  is  performed  in  the  com- 
pleteft  manner.  The  fliip'fianding  on  the  courTe  £  «, 
with  (he  wind  blowing  in  the  diredion  WF,  bas  her 
helm  put  hard  a-lee  when  (he  is  in  tiiepofition  A.  She 
immediately  deviatet  from  her  courfe,  and  defcribing  a 
curve,  cotnn  to  the  poStion  B,  with  tbe  wind  bl<A\-ing 
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in  the  ditedion  WF  of  the  yards,  atid  the  (quare-&ik 
now  (hiver.  The  miz«n  topiail  is  berc  *«pie(ented 
braced  (harp  on  the  other  tack,  by  which  iu  teada^ 
to  aid  ibe  angular  motion  (while  it  cbecks  the  progie^i 
(ive  notion)  is  diiUndly  feen.  The  main  aod  tore- 
Ikils  are  now  (hiv«ting,  and  itDmediately  after  are  takcn 
aback.  Tbe  effc£l  of  this  on  tbe  bcadiails  is  diiiind- 
ly  fcen  to  be  favourable  to  ^e  conver(ion,  by  puihing 
tbe  point  F  in  the  diredion  F>,-  b«itfor  ihe  fame  rea< 
(bn  it  continues  to  retard  thc  pr«grei&ve  motion. 
When  the  (hip  has  aitained  to  thc  po(ition  C,  the  iwui» 
(all  is  hauled  round  and  trimmed  for  tbe  uther  taclc. 
Tbe  impuilie  in  thc  diredion  Ft  (lill  aid»  the  conver(ion 
and  retards  tbe  progreOiTe  molion.  When  thc  (hip  has 
attained  a  pofition  between  C  and  D,  fttch  tbat  the 
main  and  misen  topfail  yards  ate  in  the  dire^iion  «f  the 
wind,  there  is  noUiing  to  counterad  the  (brce  of  the 
headrails  to  pay  the  (bip*s  head  off  from  the  wind. 
Nny,  daring  the  ptogreCs  of  the  (hip  to  thit  interaie- 
diate  poiition,  if  any  wind  gets  at  the  tnain  or  mjsen 
topfails,  it  ads  on  their  anterior  fiir£u:es,'and  inpels 
the  after  parts  oi-  the  (hip  away  ^-om  the  curve  a  b  e  t/, 
•nd  thus  aids  the  tevolution.  We  have  therefore  faid, 
that  when  once  the  fails  are  taken  fully  aback,  and 
particularly  when  tbe  wind  it  brought  right  ahead,  it 
is  (caice  po^Tible  for  the  «yolulion  to  fail ;  as  foon  thcie- 
fore  ai  tbe  main  topfaii  (iiimroed  £Dr-the  other  tack) 
(hiyers,  we  are  certain  tbat  thc  hcadfaik  will  be  filled 
by  the  time  they  are  hauled  round  and'trtmmed.  The 
ftiuyfails  are  filled  'beioM  this,  bccaufe  the*  (heets  hatw 
been  (hifted,  and  they  ftand  nHich  (harpcc  thaa  the 
(quare-fails ;  and  thut  everj  thing  tends  t«  check  the 
£alling  off  A-^m  the  wind  «n  the  otbcr  tack,  «nd  tln* 
no  fooner  than  it  (hould  be  done,  Th«  (hip  imipedi- 
ately  gathers  way,  and  boldson  in  licr  new  oourie  ^G. 

But  it  freqaently'  happens,  that  in  tlnt  converfion 
the  (hip  ]pfes  her  whoie  progte(iive  modon.  This 
fometiiDcs  bappctit  while  thc  fails  are  (hivering  befote 
thcy  »1«  taken  fully  aback.  It  is  evident,  that  in  this 
caiie  there  is  littlc  hopcs  of 'fuccefs,  for  the  ibip  now  liet 
liite  a  log,  aod  neithcr  fails.not  rudder  have  efoy  adio«i. 
The  (hip  drives  to  leeward  like  a  log,  and  the  water  ad- 
ing  on  tbe.iee-ride  of  the  rudder  checks  a  Uttle  tbe  dri- 
ving  of  the  (lem.  The  head  therefore  &11*  off  again, 
and  by  and  by  the  (ails  fill,  and  tbe  (hip  continues  «n 
her  fomier  tack.  This  is  called  missing  «Tats,  and 
it  is  generally  owing  to  the  <hip's  having  too  little  ve- 
ledty  at  tbe  begindng  of  tbe  evoIutien.  Hcnce  tbe 
propriety  «f  keepjng  the  fails  well  filled  for  foiBe  little 
tiroe  beiore.  Aough  wcather,  too,  by  raifing  -a  wave 
whicb  beatt  violently  on  tbe  weatber-bow,^  £re<)iiently 
checkstbe  firft  luftingofthe(hip,  and  bcatskeroff.(^ain. 

If  thc  iliip  lolĕ  all  her  motion  aft«r  tbc  hcadfails 
have  been  &illy  taken  aback,  and  belbre  we  haVe 
brougbt  the  vvind  right  abead,  the  ««cduiien  beoomes 
uncer tain,  but  by  no  means  defperate  ;  -  fer  the  aSion 
of  the  wind  on  ihe  hcadliiils  will  prefenlly  give  her  fteni- 
way.  Sttppofe  this  (o  kappcn  whcn  the  fhip  is  in  the  po- 
fition  C.  Bring  the  helm  orer  hatd  to  windward,  fb 
tbat  the  rudder  (hall  b»«e  th«  pofition  reprefeiited  by 
tbc  fraaU  dotted  line  c/,  It  is  evident,  tkat  tbe  re£&- 
wice.iof  tbe  watei^  to  the  (lem-way  of  the  rudder  ad*  in 
a.taYoumbledirediop,  puOun^  tbe  ftcrn  outward;.  In 
the  mean  time,  the  adion  of  the  wind  on  the  headfails 
puthci  the  head  in  the  oppofite  dirc^oR.    The^  ac- 
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tions  eoiJpire  tbereibrein  prMAoting  t)i«evolation  j  and 
if  the  wiml  is  right  ahead,  it  cannot  hil,  but  may  even 
becoapleted  fpecdil7,  becabGj  the  ihip  gathersAem- 
way,  aind  the  aAion  of  ihe  niddcr  bccomet  very  power- 
Ail ;  and  as  (bon  as  tbe  wind  oomes  on  the  foTmeily  lee- 
bow,  the  aAion  of  the  water  on  ibe  now  lee-quarter  wiU 
great^  accelerate  the  conYeHion.  °  When  the  wind 
theierore  bas  once  becn  breught  nearly  rightahead,  there 
is  no  a§L  of  being  baSlcd. 

Bat  tliould  thfr  (hip  hav«  ]oft  all  her  headway  con- 
iidetablj  before  ihts,  the  evolution  is  ^crj  uncertain  : 
for  tlie  adien  of  the  water  on  the  rudder  may  not  be 
ncarly  equal  to  its  centrary  a£lion  on  the  Iee-quarter  ; 
in  wbich  cafe,  the  a£lion  'of  the  wind  on  the  headTails 
may  not  Be  fufficient  to  make  up  the  diSerence.  \Vhen 
this  it  obferved,  wben  thc  fi)ip  goes  aftern  without 
changing  her  poiition,  we  muft  immediately  thiow  the 
hcadlails  completely  aback,  and  put  the  helm  down 
again,  which  will  pay  off  the  (hip^s  head  from  the  wind 
cnougb  to  enablc  os  to  £11  the  fails  again  on  the  famc 
tick,  to  tiy  oor  fortune  again  }  or  we  muft  boxhaul 
tbe  flup,  in  the  manner  to  be  deicribed  by  and  by. 

Such  u  the  ordinary  procefs  of  tacking  (hip  ;  a  pro- 
ce&  in  Yrbich  all  the  different  modes  ot  adion  of  the 
Tudder  and  ^ails  are  employed.  To  executc  this  evolu- 
tion  in  the  moft  expeditioa*  manner,  and  fo  as  to  gain 
as  much  on  the  wind  as  poAible,  is  confidered  as  the 
tcA  of  an  expert  feamatt.  We  bave  defcribed  the  pro- 
ce&  wbich  is  beft  catettlated  for  en/uring  the  movement. 
Bot  if  the  Oiip  be  failtng  very  brUkly  in  rmootb  water, 
A>  that  there  is  no  danger  of  roiOing  ftays,  we  may  gain 
BKHC  to  windward  confiderably  by  keeping  faft  the 
fore-top  bonline  and  tbe  jib  and  ftay-fail  Aieets  till  the 
%uaTe  fails  are  all  <faivtring  :  For  thcre  Auls,  condnuing 
to  diaw  with  confiderable  force,  and  balancing  eacn 
other  tolerably  forc  and  aft,  kecp  up  the  (hip's  velocity 
tery  mnch,  and  thus  maintain  the  power  of  the  rudder. 
If  we  now  let  all  fly  when  the  fquare  Guls  are  (hivering, 
the  Ibip  may  be  coniidered  as  without  fails,  but  expofed 
to  tbe  aAion  of  the  water  on  the  lee-bow  ;  from  which 
■riies  a  ibang  prcffui«  of  thc  bow  to  windward,  which 
cenrpires  wtta  the.  adion  of  the  nidder  to  aid  die  con- 
Teifi«n.  It  evidcntly  leaves  all  tbat  tendency  of  thc 
bew  to  mndward  which  ariies  from  lceway,  and  eren 
wbat  was  counteraAed  by  tbe  fonnerIy  unbalanccd  ac- 
tion  of  theie  bead-ihiyfaiL<i.  This  methiod  lengthens  the 
whde  time  of  the  evolution,  but  it  advBnces  tbe  (hip  to 
«rimhraM.  Obiiw^e,  too,  tha  kecping  faft  tbe  fotc- 
>fop  bowline  titl  tbe  Cail  (hivers,  and  tben  letting  it  go, 
*iBiiii«s  tbe  taking  aback  of  tbat  fail,  and  tbus  in^antly 
pniduccs  an  adion  tbat  is  fiivonrabIe  to  thc  evolution. 

The  mo^  espert  icamen,  bowever,  diffcr  amrnig 
theaielves  with  rerped  to  thefe  two  methods,  and  the 
firff  is  thc  moft  generally  praftilĕd  in  tbe  Britilh  n«vy, 
becade  tbe  lcaft  Uable  to  fail.  Tbe  «srces  which  op- 
f»fe  the  converfion  ai«  iboner  reroovcd,  and  tbe  produc- 
tian  of  a  iimnRable  adion  by  the  backing  of  the  fore- 
tep-fail  is  alfo  iboncr  ebtained,  by  letting  go  tbe  ibre- 
lop  bowline  at  the  firft. 

Havmg  entered  h  minately  into  the  defcription  and 
nlionale  of  this  evohition,  we  have  fiifficiently  tumed 
the  feadcr's  attention  to  the  di£krent  aAions  which  co- 
operate  in  produdng  tbe  motions  of  converfion.  Wc 
maM  thereibre  bc  v<ry  brief  in  onr  defcripti«n  of  the 
•Ukt  cYoIutions. 
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To  wear  Shif. 

Wh£N  the  feaman  ifaa  tbat  bis  iliip  will  not  go  a< 
bout  hcad  to  wind,  but  will  mifs  ftays,  ho  muft  chaage 
his  tack  thc  other  way ;  tbat  ia,  by  tuTning  ber  head 
away  flrom  the  wind,  going  a  litlle  way  before  tbe  wind, 
and  then  hauUng  tbc  wind  oa  the  otJicr  Uck.  This  u 
called  WEARiNG  or  ve£RIkg  (hip.  It  is  moft  neccAatj 
in  ftoTn^  weather  with  little  (ail,  or  in  very  /aint 
bTeezes,  or  in  a  diiabled  (hip. 

The  proceis  is  excccdingly  fimple  }.and  the  mere  nar» 
ration  of  the  procedure  uTuSicicnt  for  ihowing  the  pr«^ 
priety  of  cvery  part  of  iu 

Watch  for  the  moment  of  tbe  Ibip's  £dling  oS,  and 
then  baut  up  the  mainiail  and  mizen,  and  ihiv«r  the 
mizen  topfail,  and  put  the  helm  a-wcatber.  When  the 
Ihip  ialls  off  fenfibly  (and  not  before),  let  go  tbe  bow- 
lines.  £afc  away  tbe  fore-(heet,  raire  the  fore-tack,  and 
gather  aft  the  weathei  fore-(heet,  as  tbe  lee-(bcet  is  ea- 
ied  away.  Round  in  the  wcather-braces  of  the  fore 
and  main-mafts,  and  keep  the  yards  nearly  bifeding  the 
angle  of  tbe  wind  and  keel,  To  that  when  the  ihip  is 
betore  the  wind  the  yards  may  be  fquare.  It  may  even 
be  of  advantage  to  round  in  tbc  weathcr-braces  of  the 
main-topfail  more  than  thofe  of  the  bead-iiiils}  for  the 
mainmaft  is  abaft  the  centre  of  gTavity.  All  this 
while  the  mizen-topfail  muft  be  kept  (hivcring,  by 
loanding  in  the  weatber-braccs  as  tne  (hip  pays  off 
itom  tbe  wind.  Then  the  main  top-iail  will  bc  bnced 
up  ibr  thc  othei  tack  by  thc  time  that  we  have  brought 
the  wind  on  the  weatber-quarter.  A&er  this  it  wiU 
be  iiill,  and  will  aid  tlic  cvoluUon.  When  the  wind 
is  rigbt  aft,  ftiift  the  iib  and  ftay-fail  (heets.  Tbe  evo- 
lution  now  gocs  on  witb  great  rapidity  ^  thereCMC  briibr 
ly  haul  en  board  the  fore  and  main  tacks,  and  baul  out 
the  nuzen,  and  fet  the  mizen-ftayfail  as  (bon  at  tbcy  will 
take  the  wind  the  right  way.  We  nu)ft  now  chcck 
the  great  rapidity  with  which  the  ihip  comes  to  the 
wind  on  tbe  otbcr  tack,  by  r^htins  the  helm  betbre 
we  bring  the  wind  on  the  bcam ',  ano  all  muft  be  trim? 
med  (harp  fi»e  and  a^t  by  tbis  time,  tbat  the  headfai]s 
may  take  and  check  the  coming-to..  All  bcing  trimr 
med,  ttand  on  clolĕ  by  the  wind. 

We  cannot  help  lofiae  mucb  ground  in  this  Toay^ 
mesit.  Therefore,  thougn  it  be  very.ilmple,  it  reqiure$ 
mucb  attention  and  rapid  ciecution  to  do  it  with  as  lit^ 
de  lois  of  gronnd  as  podible.  One  is  apt  to  imaginc  at 
£rft  that  it  would  bc  better  to  keep  the  headfails  braced 
up  on  tbc  former  tack,  or  at  leaii  not  to  round  in  tbe 
weather-braces  io  much  as  is  here  direded.  Wbcn  the 
ihip  is  right  afoie  the  wind,  wc  (hould  exped  aOiAanoe 
koia  the  obliouity  of  tbe  head-fails }  but  ^  the  rudder 
being  the  pnnclpal  agent  in  the  evDlution,  it  is  found 
that  more  is  gamcd  by.  increaSng  the  ihip^s  velocity, 
tban  by  a  fmaller  impuire  in  the  headfails  moreiavourr 
■bly  d^ieded.  £xperienced  icamen  differ,  li«.Trever,  in 
thor  praAice  in  refped  of  this  paiticular< 

To  boK-haui  a  SA^. 

This  is  a  procefs  pcrfoiined  only  in  critical  Stuations, 
as  when  a  lock,  a  ilup,  oi  foaie  danger,  is  Tuddenly  (een 
right  ahead,  or  when.a  ihip  iBifies  fiays.  It  requires  tbe 
moft  rapid  execution. 

Tbe  ftup  being  cloit-haaled  on  a  wind,  haul  up  tbe 
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malnfall  and  m!zen,  and  iLivet  the  top-fail(,  and  put  the 
helm  hard  a-lee  altogether.  Raife  the  fore-tack,  let 
eo  the  head  iMmltncs,  and  bracc  aboot  the  head(ails 
Siarp  on  the  other  tack.  The  fk\p  will  qaickly  lole 
her  way,  get  ftem-way,  and  then  fall  <»ff,  by  the  joint 
adion  of  the  headiaik  and  of  the  inverted  rudder. 
When  ihe  has  lallen  oflF  «ght  pcunts,  brace  the  aiter* 
fidls  fquare,  which  have  hitherto  been  kept  (hiyering. 
This  will  at  fir(l  increa^  the  power  of  the  rudder,  by 
increaSng  the  (lem-way,  and  at  the  fain'e  time  it  makes 
no  oppodtion  to  the  coiiver£on  which  is  goine  on.  The 
continuation  of  her  circular  motion  will  prekntly  caule 
them  to  takc  the  wind  on  their  after  furfaces.  This 
TviU  check  the  jlem-way,  ftop  it,  and  give  the  (hip  a 
little  head-way.  Now  (hift  the  helm,  (b  that  the  rud- 
der  may  agarn  a&.  in  conjunftion  with  the  headfails  in 
paying  her  o£F  from  the  wind.  This  is  the  cridcal  part 
of  the  cvolution,  bccaufe  the  (hip  has  little  or  no  way 
through  the  water,  and  will  frequently  remain  long  in 
this  polition.  But  as  there  are  no  counterading  forces, 
the  fliip  continues  to  fall  off.  Then  the  weather-braces 
of  the  afW-fails  may  bc  gcntly  rounded  in,  fo  that  the 
wind  ading  on  iheir  hinder  furfaces  may  both  pulh  the 
(hip  a  little  dhead  and  her  (lem  laterally  in  conjunc- 
tion  with  the  rodder.  Thus  the  wind  is  bronght  upon 
the  quarter,  and  the  headfails  lhiver.  By  this  time  the 
(hip  has  acquired  fome  headway.  Acontinuation  of  the 
lotation  would  now  fill  the  headfaih,  and  their  sAion 
would  be  contrary  to  tbe  intended  evoluttGn.  Thcy  are 
therefore  immediately  braced  the  other  way,  nearly 
iquare,  and  the  erolution  is  now  completed  in  the  fame 
manner  wlth  wearing.ihip. 

Some  feamen  brace  all  the  (ails  aback  the  momcnt 
that  thc  helra  is  put  hard  a-lee,  but  the  a(ter-fails  no 
more  aback  than  juft  to  fquarc  the  yards.  This  quick- 
ly  giyes  the  (hip  ftem-way,  and  brings  the  radder  into 
ajlion  in  its  inverted  dire£tion ;  and  they  Ihink  that  the 
evolution  is  accelerated  by  this  method. 

There  is  anothcr  problem  of  feaman(h!p  de(ernng  af 
•ur  attention,  which  cannot  properly  be  called  an  evo> 
Intion.  This  is  lying-to.  This  is  donc  tn  gencral  by 
laying  fome  fatls  aback,  fo  as  to  (lop  thc  hcad-way  pro- 
duccd  by  others.  But  there  is  a  conCderablc  addre(i 
neceiTary  for  doing  this  in  fuch  a  way  that  the  (hip 
Ihall  lie  eafily,  and  under  command,  ready  to  proceed  in 
.her  couHe,  and  cafily  brought  under  wcigh. 

To  bring-to  with  the  fore  or  main  toplail  to  thc  mad-, 
bncc  that  fail  (harp  aback,  haul  out  Ae  mizcn,  and 
clap  thc  helm  hard  a-lee. 

Su;>pofe  the  fore  topfail  to  be  aback  ;  the  other  fails 
(hoot  thc  (hip  ahcad,  and  thc  Icc-hclm  makes  the  (hip 
come  up  to  thc  wind,  which  makcs  it  come  more 
perpendicularly  on  the .  fail  which  is  aback.  Then  its 
impulfe  faon  exceeds  thofe  on  the  other  fa]ls,  which  are 
now  (hiverirg,  or  almoft  (hivering.  The  (hip  ftands  ftill 
awhilc,  and  then  &lls  off,  fo  as  to  (ill  the  aiter  (ails, 
which  again  (hoot  her  ahead,  and  the  procefs  is  thus 
repeatcd.  A  (hip  lying  to  in  this  way  goes  a  good  deal 
ahead  and  aIfo  to  leeward.  If  the  maintop^ail  be 
aback,  the  (hip  (hoots  ahead,  and  comes  up  till  the  di- 
minilhed  impulle  of  the  drawing  fails  in  the  direAion  of 
the  keel  is  balanced  by  die  increafed  impu1fe  on  the 
main-topfaiI.  Shc  lies  a  long  while  in  this  pofition, 
driving  (lowly  to  leeward  }  and  (he  at  Iaft  ^Ils  off  by  the 
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beatbg  of  the  water  on  her  weatb«r-b«w.     Skt  hSs  «ff 
but  litUc,  «nd  foon  comes  up  again. 

Thus  •  (lup  lyineto  is  not  like  amere  log,  bBt  has 
a  certain  motion  which  keeps  her  under  command.  To 
get  under  weigh  again,  we  muft  watch  the  time  of  fidl- 
ing  off-,  and  when  this  is  iuft  about  to  finiA,  brace 
about  briikly,  and  fill  the  Udl  which  was  «iMck.  To 
aid  this  opcration,  the  jib  and  foie>topmaft  ftay-(ail  may 
be  hoifted,  and  the  mizen  brailed  up  :  or,  wben  the  in- 
tcnded  courfe  is  be(iDte  the  wind  or  laigo,  bock  the  foie< 
topfail  (harp,  (hiver  thc  main  and  mizen  tep(kil,  brail 
up  the  mizen,  and  hoift  the  jib  'and  fore-topmaft  ftay. 
fails  altogether. 

In  a  ftorm  mth  a  contrary  wind,  or  on  a  lee  (hore,  a 
(hip  is  obliged  to  lie-to  under  a  vcry  low  ^ail.  Some  finl 
is  abrelutely  neceilary,  in  order  to  keep  the  (hip  fteadi. 
ly  down,  otherwife  (he  would  kick  about  like  a  cork, 
and  roll  fo  decp  aa  to  ftrain  and  werk  heiielf  to  pieces. 
DiSerent  (hips  behaTe  beft  under  diAierent  hih.  In  a 
vcry  vio1ent  gak,  thc  three  lowcr  ftay-(inU  ar«  in  gene- 
ral  well  adapted  for  keei^ng  her  fteady,  and  diAiibu* 
ting  the  ftrain.  This  mode  feems  alfo  well  adaptcd  ibr 
wearing,  which  may  be  done  by  hauling  down  the  mi< 
ten-fiayfaiL  Under  whatevet  (iul  the  (bip  is  brought- 
to  in  a  ftorm,  it  is  always  with  a  fitted  fail,  and  never 
with  onc  laid  aback.  The  helm  is  lalhed  down  hard 
a-lec}  thcrefore  the  (hip  (hoots  ahead,  and  comcs  up 
till  the  fea  on  her  weathei^bow  beats  her  off  again.  Get* 
ting  under  weigh  is  genenlly  dilKcuIt ;  bccaa(ĕ  the  (hip 
and  ligging  are  Iofty  abaft,  and  hinder  her  from  ^Uing 
off  reamly  whcn  the  helm  is  pnt  hard  a-we«thcr.  We 
mnft  watch  thc  (aUing  off,  and  aflift  the  (hip  by  (bme 
fmalt  headfail.  Somettmes  thc  crew  get  up  on  the  wca- 
ther  fore-lhrowds  in  a  crowd,  and  thus  prelcnt  a  fur&ce 
to  the  wind. 

■  These  esamples  «f  the  three  chicf  cYoIutions  wiU 
enable  tho(e  who  are  not  (ĕarocn  to  imder^bmd  the  pn>- 
priety  af  the  di&rent  ftcps,  and  aUb  to  underftand  ihe 
other  evolutioBS  as  they  are  deferibed  by  pndical  an- 
thors.  We  are  not  acquunted  with  any  performmce 
in  our  language  where  the  whole  are  confidered  in  a 
connedcd  and  fyftematic  manncr.  There  is  a  book  on 
this  fttbieft  in  French,  called  Le  Mammrter,  by  M. 
Burdĕ  oe  ViUe-Huet,  which  is  in  great  reputation  tn 
France.  A  tranllation  into  Engli(h  was  publi(hed  fome 
jwars  ago,  faid  to  be  the  performance  of  the  Chevalier 
de  Saufeuil  a  French  officer.  But  this  appears  to  be  a 
bookfeUer*s  puff}  (br  it  is  undoubtedly  thc  work  of 
fome  perfon  who  did  not  underftand  eithcr  the  French 
language,  or  the  ful:Qeft,  or  tbe  mathematical  prtnciples 
which  are  employcd  in  the  (cientiSc  part.  The  blun- 
dcrs  are  not  fuch  as  could  podibly  be  made  by  a  French- 
man  not  verfant  in  the  £ngli(h  language,  but  natural 
fbr  an  Engliibman  ignorant  of  Frcnch.  No  French 
gentleman  or  oiiiceT  would  have  tranAated  a  work  of 
Uiis  kind  (which  he  pro(ieffes  to  think  To  highly  o()  to 
(erve  the  rivals  and  foes  of  his  coantry.  But  indeed 
it  can  do  no  great  harra  ia  this  way  *,  h>r  the  fcicntific 
part  of  it  is  abfoIutely  unintelligible  for  want  of  fcience 
in  the  tranlhitor  *,  and  the  predical  part  is  (ijll  of  blun- 
dcrs  f»r  want  of  knowletlge  of  the  French  language. 

We  ofier  this  account  of  thc  (iibjed  with  all  proper 
rerpcA  and  di(f>dence.     We  do  m>t  pro&f$  to  teach  : 

but 
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hA  hf  iMMiiHng  oot  tbe  i^eEtn  of  the  cekbnted  wotks 
of  M.  Boaguer,  an4  the  courTe  whkh  may  be  taken 
to  raBore  them,  while  we  preferve  much  valnable  k.now< 
kdge  whtch  thej  eontain,  we  ma^  perhaps  excite  ibme 
pcna»  to  apply  to  this  fiibjed,  who,  hy  a  combination 


of  what  is  juft  in  M.  Boaguer'g  tJieory,  w(tb  an  expe> 
rimental  doctrine  of  the  impuKes  of  Auida,  may  produce 
a  treatire  of  ieamanAiip  which  will  not  be  connncd  to 
the  libraries  of  mathematicians,  but  become  a  manuid 
for  leamen  hj  profeflion. 
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SEAME^},  fiKh  peribnt  as  (enre  the  king  or  others 
at  fea  by  narigation  and  figfating  {hips,  8tc.  See  MA- 
tlTIME.  Statt, 

Seamen  Gghting,  ^uarrelSng,  or  nakmg  sny  difturb> 
ance,  may  be  puni(hed  by  the  CommU&oners  of  the  naTjr  < 
«ith  fine  and  imprifi)nment.  R^iAered  (eamen  arc  ex- 
cmpted  fix>m  lerving  in  any  pariOi  oStce,  &c.  and  are 
allowed  bounty-money  befide  their  pay.  By  the  law  of 
merclunts,  the  (eamen  of  a  Teflel  are  accoontable  to  the 
niafier  oc  commander,  the  mailer  to  the  owners,  and 
the  owneis  to  the  merchants,  for  damage  fuflained  ei- 
t)ier  hj  negligence  or  olherwiie.  Where  a  feamen  is 
hired  iat  a  Toyage,  and  he  deferts  before  it  is  ended, 
kc  IhaU  lolĕ  lus  wages ;  and  in  cafe  a  ihip  be  loft  in  a 
ftoim,  the  ieamen  lofe  thar  wages,  as  well  as  the  owneis 
tkcir  fi:eight. 

Mhuu  ofPreftrving  tJuHtatth  ofSSAMEtr.  See 
Medicink,  W  351. 

In  ad<fitiaa  to  whet  has  been  fiud  on  this  Aibjed  in 
tke  place  rcGeiTed  to,  we  ihall  Aibjoin  fonie  vaIuAbIe  ob- 
£ervations  which  we  haTC  met  with  in  the  fizth  volume 
0f  the  Memoirt  of  the  Hoyal  Socie^  of  Medieine  at  Plt- 
ns  fi>r  the  yean  1784  and  1785. 

Ib  2783,  the  marihal  de  Caftiies,  intendingto-make 
ibae  changes  in  the  rcTulations  of  tbe  navy,  particu- 
kriy  vrith  regard  to  diet,  propoiĕd  to  the  rociety  the 
tM  fiiUo*ring  queftions  :  I.  "  What  are  the  moft  whok- 
fiMM  aUments  bt  £wnen,  oonfideiing  the  impoAlibility 
af  piacuring  tbem  frefli  meat  ?  And  what  kinds  of  fidt 
nteat  er  fifii,  af  wUe,  and  af  drink,  are  nioft  proper  fbr 
thea^  aad  in  wlBt  quantity,  not  omitting  to  in^uire 
into  the  rcgimens  &i  ule  among;ft  other  maritime  nadons 
bt  what  may  be  adopted  by  us,  and  into  what  expe> 
rience  Iias  evinced  the  ntility  ef,  iirom  the  accounts  of 
the  moft  o^brated  narigators  >"  2.  "  A  number  of 
patients  tabouring  under  dififerent  difeaies  being  aflem- 
bUd  in  naTal  hapitala,  -  and  diSerent  conAitutions  af- 
&ded  by  the  fiune  difi»&  reqMiring  diSerenee  of  diet, 
whatgeneml  dictetic  niles  £ir  an  hMpltal  would  be  beft 
adapted  to  every  eicigence,  divufing  the  patients  into 
^hree  daires  j  die  firft  in  which  liquids  alone  are  proper, 
the  Gecond  in  which  we  besin  te  give  ibtids  in  fmali 
oaanliiies,  imd  the  ftate  oi  canvalefcence  in  wliich  a 
nJkr  dict  is  neccAiuy  ?**  A  committee  was  appointed 
to  draw  op  an  aaTwer  to  theti:,  who  inveftigated  tbe 
fi>lje&  very  miimtely.  The  reiult  of  th«r  Ubours  is  ' 
ihae  gTVen  at  large.  The  obiervations  moft  worthy  of 
Mice  are,  that  thie  fcurvy  of  the  EngKAi  leamen,  who 
five  chieAy  on  falt-meat,  is  a  putiid  diieale  ;  whiJft  that 
0f  the  DlUch,  who  ufe  Suinaceous  regetables  and  dried 
pal&  in  large  quantities,  has  mone  of  an  hydropical 
ttndency.  A  inixtore  of  both,  even  at  the  fame  meal, 
h  tecommended.  This  is  fupported  by  philolbphicai 
reaToning,  and  the  cxample  of  Captain  Giok;  who  was 
partly  indcbted  to  this  mixed  regimen  for  the  pielcrva- 
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tion  of  his  crew.  Salt  fifli  Aiould  never  be  uPed  :  falt 
l>eef  grows  hard,  and  after  boiling  its  GbroUs  parts  only 
remain,  which  aie  more  calculated  to  load  the  ftomacn 
than  recruit  the  ftrength.  Salt  bacon  may  be  kept  at 
iea  18  months;  it  does  not  lofe  its  moift  and  nutri- 
mental  parts,  and  unites  better  with  pulle,  but  ftiould 
aot  be  ufed  when  rancid.  Live  animals  kept  on  board 
Aiips  tend  to  produce  difeares  amongft  the  crew.  Rice 
Aiould  be  uCed  largely.  Our  puddings  are  bad  ibod  :. 
the  flour  would  be  much  l>etter  made  mto  bread,  which 
might  be  done  at  fea  with  no  great  trouble.  Sour  krout 
Hicwld  be  ufed  freely.  Muftard,  vinegar,  fugar,  melaf- 
ii»,  and  honey,  are  good  antiTcorbutics.  Of  drinks, 
wine  is  the  beft :  wott,  fpruce-beer,  or  the  RuHian  ^ua/, 
ate  good  fubiiitutcs.  Spirits  are  enly  to  be  u&d  in  cold 
elimates,  and  in  finaU  quantity.  The  greater  part  of 
the  exoellent  memoir  in  anrwer  to  the  iecottd  queftion, 
periedly  coincides  vrith  M.  Duhamel  du  Monceaux*s 
**  Means  of  Preferving  the  Health  of  Seamen,'*  and 
M.  PoiAbnnier  des  Perrieres^s  treatifes  **  On  the  DiP. 
eiifes  of  Seamen,"  and  "  On  the  advantages  of  changing 
the  IMet  of  Seamen,*'  and  his  "  £xaminationof  Pringle^s 
Mertation." 

SEAPOYS,  or  SePot»,  nativeS  of  Indoftan  ierving 
in  a  miiitary  capacity  under  the  European  powers,  and 
diiciplined  alter  the  £uropean  manner. 

The  Seapoys  of  the  £nglifti  £aft  India  company 
compofe  perhaps  the  moft  numerons,  regular,  and  beft 
diiciplined  body  of  black  troops  in  the  world.  They 
ase  raifed  irom  among  the  natives  of  the  country,  »id 
confift  of  MooTS  or  Mahometans,  Raja-poots,  Hindoos, 
Pariars,  l)efides  many  intermediate  cafts  peculiar  to 
them(elves;  the  whole  modelled  in  all  correfponding 
particulars,  and  difciplined  in  erery  refped  as  the  armji 
Qf  Great  Britain. 

The  military  eftabli(hments  of  Bengal,  Madras  and 
Bombay,  have  each  thdr  .refpedive  numbers,  that  of 
Bengal  exceeding  the  relL  The  Seapoys  are  £3rmed 
into  complete,  uniform,  and  regular  l»ttalions,  as  our 
marching  reg^ments  at  home,  being  intended  to  repre- 
fent  and  anlwer  fuUy  to  every  purpofe  in  India  to  the 
like.traops  in  £ttrope.  A  battalion  confifts  of  700 
meti,  of  complete  effedive  Arength.  In  each  there  are 
eight  companies,  including  two  flank  ones  or  grena- 
diers.  They  are  refpeftivcly  commanded  by  their  own 
black  and  £uropean  oSicers ;  to  each  company  there 
is  attaehed  a  fubaltem,  who  ta]^cs  the  command,  under. 
Whom  are  two  native  commiftionĕd  oiiicers,  bearing  the 
rank  o£  Aibidar  and  jimindar ;  of  eight  fiibaltems,  fijt . 
are  lieutenants,  the  other  eniigns ;  exclufive  is  e  flafl^, 
of  adjutant  and  Turgeon.  The  black  non-comm!flioned 
ofiicers  anfwer  to  our  ieijeants  and  corporals,  and  are 
called  JuniUar^  and  tiaigutt.  There  is  allo  to  each 
corps  an  £nglifti  feijeant-major,  driil  and  ftore  ieijeant } 
t<i  each  battalion  is  a  band  of  droms  and  fifes,  and  to 
N  each 
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Sttpojt.   cacli  a  pair  of  colours.      A  capUin 
'whole. 

Their  jacket»,  which  are  made  entirely  after  the  Eu- 
ropean  faihion,  are  of  a  red  colour  with  ycllow  faciiigt 
(as  wom  by  all  the  infantry  of  the  corapapy  on  the 
Cororoandel  coaft).  The  rera^ning  part  of  their  at- 
tire  refemblcs  msre  the  country  or  Indian  habit,  and 
coniiOs  of  a  dark  blue  turban,  broad  and  rcunJ  at 
top,  defcending  deep  to  the  bottom,  the  ftdes  of  which, 
of  8  concave  fonn,  are  croired  by  a  white  band,  running 
in  front,  faftened  under  a  rofe  above.  As  an  under 
garment,  they  have  a  jacket  of  linen.  A  dark  bluc 
ftfli  girding,  to  anfwer  the  turban,  goes  round  thtir 
middle.  On  the  thighs  they  have  (hort  drawers,  faf- 
teried  by  a  fcolloped  band.  l'heir  legs  are  barc,  which 
«nders  them  moie  ready  for  aflion  or  fervice.  Their 
arms  are  a  Arelock  and  bayonet ;  their  aCcoulrements 
or  crofs  belts  black  lealher,  with  pouches  the  fame. 

A  battalion  drawn  out  cannot  but  ftrike  the  fpe£la- 
tor«  with  a  lively  and  fanciful  milit.iry  impreAion,  as 
they  unite  in  their  exlerior  traits  ri.fpc£tively  Indian  and 
European. 

They  are  brought  to  the  utmoft  exa£lners  of  difci- 
pline ;  go  through  their  eyolutions  and  manceuYres  with 
B  regularity  and  preciHon  equal  to,  and  not  ^urpaiTed  by 
£uropean  troops.  In  a£iion  they  are  brave  and  lieady, 
and  have  been  known  to  ftand  where  Europeans  have 
given  way. 

Their  difcipline  puts  thera  on  a  footing  with  Euro- 
pean  troops,  with  whom  they  are  always  ready  to  aft 
in  concert. 

Their  utility  and  fervices  are  evident :  they  fecure  to 
{he  company  ihe  internal  good  order  awd  pre(ĕrvation 
of  their  territorial  diflriifls,  which,  though  poATible  to  be 
enforced  with  a  ftrong  hand  by  Europeans,  requires 
numbers,  and  can  only  be  condu£led  with  that  ea{e  and 
addrers  peculiar  to  ihe  native  forces  of  the  country. 

They  are  conAdercd  with  refpedl  in  the  eyes  of  the 
dther  natives,  though  they  fufliciently,  and  with  a  good 
grace,  feel  and  affert  iheir  own  confequence.  In  large 
garrifons,  where  the  duty  is  great,  as  Aladras,  Pondi- 
cherry,  Trichinopoly,  Ycllore,  &c.  two  or  thrce  batta- 
Eons  might  be  prefent  together,  exclulive  of  Eu^opeans. 
lffentfingly  up  thecountry,  ihey  are  liable  to  be  de- 
tached,  fometimes  by  one  or  moie  companies  being  fent 
to  a  ftation  dependent  on  the  chief  garrifon  or  head- 
suarters,  otherwife  they  are  difperfed  through  the  di- 
ltri£ts,  four  or  five  together,  with  a  noncommiAioned 
oAicer  (this  is  a  part  of  the  fervice  which  is  called  going 
M  command),  on  hills,  or  in  villagcs,  to  preferve  order, 
convey  intelligence,  and  aATirt  the  taHldar,  renter,  or 
cutwall  of  the  place,  in  cafes  of  emergcncy.  They  al- 
io  enfoTce  the  police,  and  prevent  in  fuch  cafes  the  coun- 
try  from  being  infefted  with  thieves,  which  otherwife 
Iiave  combined,  forming  a  banditti,  to  rob  paAengers 
and  plunder  cattle,  of  which  there  are  fo  many  inilances 
upon  record.  As  for  fuch  BritiAi  officers  in  thc  com- 
pany'g  fervice  as  are  attached  to  battalions,  they  ace 
obliged  to  follow  the  fortunes  and  deftinations  of  their 
men,  with  their  refpeftive  corps,  leading  a  life  often 
replete  with  adventures  of  a  peculiar  nature.  An  in- 
dtvidual  in  fuch  cafes  is  frequently  fecluded  from  thofe 
of  his  o^vn  colour  when  up  the  country,  or  detached 
upon  command,  where  in  a  frontier  garrifon  or  hill  fort 
ia.  the  iDterioi  parts  of  India  none  but  naUves  are  to  bc 
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Here  he  might  live  as  he  pleales,  bcing  perfe£t-< 
ly  abfoIute  wilhin  his  jurifdiclion.  Such  Aations  being 
lucrative,  with  management  may  produce  great  for- 
tunes.  Neither  is  the  condition  hard  to  a  perfon  coiiver- 
fant  in  the  langMage  of  the  country,  or  that  of  the  Sea- 
poys  called^y/oorj  (which  inort  oAicers  in  the  company's 
fervice  acquire)  ;  otlierwife  the  lofs  of  fociety  is  not  re- 
compenfed  by  other  advantages,  at  you  forget  your  own 
lani>ungc,  grow  melancholy,  and  pafs  your  days  without 
comfort. 

The  peace  cAablilliment  at  Madras  confifts  of  30  Sea- 
poy  battalions,  but  iti  time  of  war  is  augmented  as  oc- 
caiion  requlres  ;  or  frequently  each  corps  is  Arengthen- 
ed  by  the  addition  of  two  companies,  which  are  rcdu- 
ced  again  in  time  of  peace,  the  oAicers  remaining  fuper- 
numerarics  in  the  fervice.  In  garrifon  they  are  quar- 
tered  in  barracks :  they  live  agreeably  to  the  ufdge  of 
the  country,  fleep  on  the  ground  on  a  mat  or  thin  car- 
pet.  In  ihcir  perfons  they  are  cleanly,  but  appear  to 
bert  advantage  in  their  uniform.  Off  duty  they  go  as 
the  other  natives  in  poor  circumAances  ;  and  have  only 
a  cloth  round  their  middle  and  over  their  Aiouldcrs.  As 
to  the  diffi-rent  cafts,  the  Moormen  or  Muffulmen  affcrt 
preeminence,  as  coming  into  the  country  by  conqueft. 
In  their  perfons  thcy  are  rather  roburt,  and  in  their 
tempers  vindi£livc.  Their  religion  and  drefs  is  diHin^l 
from  the  Hindoes,  who  are-  mild  and  paflive  in  their 
tcn-.per,  failhful,  rteady,  and  good  foldiers.  The  Pa- 
riars  are  inferior  to  the  others,  live  under  different  cir- 
cumftances,  dwell  in  Kuts,  and  aAbciate  not  on  equal 
terms  with  the  reft  ;  thcy  do  all  menial  oAices,  are  fer- 
van;s  to  Europeans,  and  think  themrclves  happy  when 
by  them  employed,  though  they  are  cqually  good  Sea- 
poys. 

Having  thus  treated  of  the  company's  Seapoys,  we 
Aiall  obferve  ihat  they  are  kindly  attentive  to  their  ofli- 
cers  when  often  in  circumftances  rcquiring  their  affift- 
ance ;  are  guilty  of  few  vices  j  and  have  a  ftrong  at- 
tachment  for  thore  who  have  commanded  them.  That 
aculc  hiAorian  Dr  Robertfon  has  remarked,  as  a  proof 
that  the  ingenuity  of  man  hns  recourre  in  ilmilar  Atua- 
tions  to  the  fame  expedients  that  the  European  powers, 
have,  in  forming  the  eftabliftimcnt  of  thefe  native  troops, 
adopted  the  fame  maxiras,  and,  probably  tvithout  know- 
ing  it,  have  modclled  thcir  battalions  of  Seapoys  upon 
the  fame  principles  as  Alcxander  the  Great  did  bis 
pha1a'^x  of  PerGans. 

SEARCH-WARRAKT,  in  Laiv,  a  kind  ofgeneral 
warrant  iffued  by  juftices  of  peace  or  magiftrates  of 
towns  for  fearchi^g  all  fufpe£led  plnces  for  ftoIen  goods. 
In  Scotland  this  was  often  done  formeily  ;  and  in  fome 
EngliAi  law-books  there  are  precedents  requiring  the 
conftable  to  fearch  all  fuch  fufpe£led  places  as  he  and 
the  party  complaini.g  rtiall  think  convenient  5  but  fuch 
praftice  is  condemned  by  Lord  Hale,  Mr  Hawkins,  ani 
the  beft  au*horities  both  among  the  EngliAi  and  Scotch 
lawyers.  However,  in  cafe  of  a  complaint,  and  oath 
made  of  goods  ftoIen,  and  that  the  party  fufpe£ts  that 
thofe  goods  are  in  a  purticular  houfe,  and  (hows  the 
caure  of  fuch  fufpicion,  the  juftice  may  grant  a  warrant 
to  fearch  not  only  that  houfe  but  other  fufpe£led  pla- 
ces ;  and  to  attach  the  gocds,  and  the  party  in  whofe 
cuftody  they  are  found,  and  bring  them  before  him  or 
fbme  other  juAice,  to  give  an  account  how  he  came  by 
them,  atid  to  abide  fuch  order  as  to  law  Aiall  appertain ; 

which 


Digitized  by 


Google 


S    E    A  [ 

Sntrktr  whlch '  warrant  (hoaU  be  direded  td  the  Conliable  or 
I      otber  public  otlicer,  who  may  enter  a  furpe£led  houli; 
^i»i2;iadmakefeareh. 

'  S£AHCH£H,  an  otRcer  in  the  cufiom>,  whofe  bo- 

finefi  it  is  to  fearch  and  examine  ihips  ou^werds  bound, 

if  tbey  have  any  prohibited  goods/on  boarid,  &c.  (i2 

Car.  II.).    TheK  are  alfo  lĕarchers  af  lcather,  &c.  -tSee 

,  Alnaghr. 

Searcher,  in  ordnance,  is  an  iron  Ibcket  with 
bnnches,  from  fbur  to  eight  in  number,  a  little  bent 
ootwirds,  with  &iaU  points  at  their  ends  }  to  this  (bck- 
et  is  fixed  a  wooden  handle,  frvm  eight  to  twelve  feet 
long,  of  about  an  inch  and  a  quarter  diameter.  After 
the  gun  has  been  fired,  thb  fearcher  is  introduced  into 
it,  and  tumed  round,  in  order  to  difcoTer  the  caviues 
«ritbin.  The  diOances  of  thefe  cavities,  if  any  b« 
£mii^,  are  then  marked  oo  the  outfide  with  chalk,  when 
anather  fearcher  that  bas  only  one  pcunt,  about  which  a 
miiture  of  wax  and  tallow  is  put,  is  introduced  to  take 
the  impreATion  of  the  holes  ;  'and  if  there  be  any  hole,  a 
quarter  of  an  inch  deep,  or  of  any  conliderable  length, 
tht  friin  is  reje^ed  as  unferviceable. 

SEARCLOTH,  or  Ckrecloth,  in  Surgery,  a  fbrm 
of  eitemal  rcmedy  fomewhat  harder  than  an  unguent, 
yet  fofter  than  an  emplafter,  though  it  is  frequently 
cfed  both  £or  tbe  one  and  the  other.  The  ceiecloth  is 
always  (iippolĕd  to  have  wax  in  its  compoCtion,  which 
diiliDguiilies  and  even  denominates  it.  In  tSt€t,  when 
a  litument  or  unguent  has  wax  enough  in  it,  it  does  not 
&Sa  from  a  cerccloth. 

SEASIN,  in  a  ihip,  the  name  of  a  rope  by  which 
tlie  boat  rides  by  the  Ihip^s  fide  when  in  harbour,  Scc. 

SEASONING,   the   firft  ilhiels  to  which  perfons 

habituated  to  colder  climates  are  ^ubjed  on  their  arriral 

;i5^  ,,in  the  Well  Indies.     This  feafoning,  unlefs  they  live 

T'ifinl    Tery  temperately,  «r  are  in   a  proper  habit  of  body 

%^.    (thoogh  fome  people  are  unmoIeAed  for  many  months), 

Kldom  fuffers  them  to  remain  long  before  it  makes  its 

appearance  in  fome  mode  or  otber ;  particularly  if  at 

fir(l  they  expofe  themfelves  in  a  ihower  of  rain,  or  too 

long  in  the  fun,  or  in  the  night-air ;  or  when  the  body 

is  much  heated,  if  they  drink  large  draughts  of  cold  li- 

qaors,  or  bathe  in  cold  -water ;  or  ufe  much  exercife  ; 

or  commit  excefs  in  drinking  wine  or  fpirits ;    or  by 

beadng  the  body  and  inAaming  the  blood  j  or  by  fub- 

jeding  them&Wes  to  any  caufe  that  may  fuddenly  check 

perfpiration,  which  at  firll  is  generally  exce(Tive. 

Some  people,  irom  a  favourable  ftate  of  body,  have 
Do  (eafaning.  Thin  people,  and  very  young  people, 
are  mo(l  likely  to  efcape  it.  Woihen  generally  do  from 
their  temperance,  and  perhaps  their  menRruation  con- 
tributes  to  tbeir  fecurity ;  indeed  hot  climates  are  fa- 
ToDrable  to  the  delicacy  of  their  habits,  and  fuitable  to 
their  modes  of  life.  Some  efcape  by  great  regularity 
of  living ;  forae,  by  the  breaking  out  of  the  ndh,  called 
tbe  pneily  heat ;  fome  by  a  great  degree  of  perfpira> 
tion ;  and  fome  by  obli:rving  a  cooling  regimen.  The 
difordeT5  arc  various  that  conilitate  this  feafoning  of 
nno-comers  as  they  are  called  •■,  depending  on  age,  con- 
Aitution,  and  habit  of  body.  3ut  all  feafoning  difeafes 
ste  of  the  indammatory  kind ;  and  yield  to  antiphlo- 
giftic  tieatment  proportioned  to  their  violence.  When 
all  precaution  to  guard  againil  ficknefs  has  failed,  and 
pndcttce  proTed  abortive  to  new-comers,  they  will  have 
tbis  com^iart  at  lcail  for  their  pains,  that  thcir  diibrders 
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%vill  leldom  be  fevere  or  expenfiTe;,  and  will  geiverally  Seatooiog 
have  a  fpeedy  termination  ;  and  tliat  their  feafoning,  a*'  .^,  H  . 
tt  is  emphatically  called,  will  be  removed  by  bleeding,      '  ""' . 
a  dofe  of  falt9,  reft,  and  a  cooling  rcgimen. 

HKASOmHG  of  Timber.     See  TiMBER. 

S£ASONS,  in  Co/mograp/iy,  certain  portions  or 
quarters  of  the  year,  diilinguiihed  by  the  figns  which 
the  fun  then  enters,  or  by  the  meridian  altitudes  of  the 
fun ;  confequent  on  which  are  diflferent  temperaturet 
of  the  air,  diiTerent  works  in  tillage,  &c.     See  Wea» 

TH£R. 

Tbe  year  is  divided  into  four  feafons,  fpring,  fum* 
mer,  autumn,  and  winter.  The  begiiiningi.  and  endings 
of  each  whereof,  fee  under  its  proper  article.  It  is  to 
be  obferved,  tbe  feafons  anciently  began  differently  £rom 
whatjthey  now  do  :  witnefs  tbe  old  verfes, 

Dat  Clemeni  hyemem;  dat  Pelrui  ver  cathedratus ; 
JEJluat  Urbanui ;_  aulumnat  Bartholomaus, 

S£AT,  in  the  manege,  is  the  poiliue  or  fituation  of 
a  horieman  upon  the  iaddle. 

SEATON,  a  fmaU  fiihing  town  on  the  fouth  coail 
of  Devon,  between  Lyme  and  Sidroouth.  Rifdon  fays 
"  our  leamed  antiquarians  would  bave  it  to  be  ihat 
Maridunum  whereof  Antonine  fpake,  placed  between 
Dunnovaria  and  Ilca ;  for  Maridunum  in  Britiih  is  th« 
(ame  with  Seaton  in  Engliih,  "  a  town  upen  a  hill  by 
the  ii:a-fide."  This  place  is  memorable  for  the  Daniih 
princes  landing  therein  the  year  937. 

S£BAC1C  ACiD,  fo  called,  becaufe  it  is  procured 
from  fat.  For  an  account  of  its  preparation  and  pro> 
perties,  fee  Chemistry,  page  540.  and  N°  802. 

St  S£BASTIAN,  a  handrome,  populous,  and  ilrong 
town  of  Spain,  in  the  province  of  Guipufcoa,  with  a 
good  and  well  frequented  harbour.  It  is  feated  at  the 
ioot  of  a  mountain  ;  and  the  harbour  fecured  by  two 
moles,  and  a  narrow  entrance  for  the  ihips.  The  town 
is  furrounded  with  a  double  wall,  and  to  the  fea-fide  is 
fbrtified  with  baAions  and  half  moons.  The  Areets  are 
long,  broad,  and  ilraight,  and  paved  with  white  iiag- 
Aones.  At  the  top  of  the  mountain  is  a  citadel,  with 
a  ganifon  well  furni{hed  with  cannon.  The  town  car- 
ries  on  a  confiderable  trade,  the  greateil  part  of  which 
confiils  of  iron  and  fteel,  which  (bme  reckon  to  be  the 
bell  in  £urope.  They  aIfo  deal  in  wood,  which  come* 
from  Old  Cailile.  W.  Long.  i.  59.  N.  Lat.  43.  23.— 
The  capital  of  Brafil  in  South  America  is  likewife  call.. 
ed  Sebajiian. 

SEBASTI ANO,  called  Del  Piomho,  from  an  oilice. 
in  the  lead  mines  given  him  by  Pope  Clement  VII. 
was  an  eminent  Yenetian  painter,  bom  in  1485.  He 
was  firil  a  difciple  of  old  Giovanni  Bellino ;  continued 
his  ftudies  under  Giorgione ;  and  having  attained  an 
excellent  manner  of.  colouring,  went  to  Rome,  whei^ 
he  iniinuated  himfelf  into  the  favour  of  Michael  Ange» 
lo.  He  has  the  name  of  being  the  firft  who  iuTented 
tbe  art  of  preparing  plaller-walU  for  oil-painting ;  but 
was  fo  ilow  and  Iazy  in  bis  work,  that  other  hands  were 
often  employed  to  finiih  what  be  began.     He  dicd  in 

»J47- 

SEBESTEN.     See  Cordia,  Botany  Index. 

SEBUi^I,  a  fe£t  among  the  ancient  Samaritans, 
whom  St  Epiphanius  accufes  of  changine  the  time  ex- 
preffed  in  the  law,  for  the  celebration  of  the  great  an- 
nual  feafts  of  the  Jews. 

N  a  •EBURAI, 
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SEBURAI,  Seborjei,  a  name  which  the  Jews  git« 
to  fuch  of  their  rabbins  or  dodon  as  lived  anA  tMtghl 
fonie  time  aiter  the  fini(hing  of  the  Talmud.     .:    ' 

SECACUL,  in  the  Moteria  Mtdka  of  the  ancienti, 
a  name  giyenby  Avicenna,  Serapion,  and  othen,  to  • 
root  which  was  lilce  ginger,  and  was  brought  £rom  thc 
Eail  Indies,  and  ufed  as  a  pioTocative  to  venery.  Tbe 
interpreters  of  their  worlis  have  rendeied  this  word 
irinff>  ;  and  hence  fome  have  fuppofed  that  our  eryngium 
or  eryngo  wai  the  root  meant  by  it :  but  this  does  not 
appĕar  to  be  the  cafe  on  a  firift  inquiry,  and  there  ia 
fome  reafon  to  believe  that  the  £amoas  root,  at  tUs  time 
called  gin/eng,  was  what  tliey  meant. 

S£CAL£,  Rye,  a  genus  of  plants  belong^  to  the 
triandria  clafs;  and  in  the  natural  method  ranking 
nnder  the  4th  order,  Gramina.  See  Botany  and  A- 
CRicuLTURi:  InJex. 

The  cerea/e,  or  commoa  lye,  has  glomes  with  rough 
fringes.  It  is  a  native  of  the  ifland  of  Candia,  was  In< 
troduced  into  £ngland  manj  age*  ago,  and  i»  the  only 
fpecies  of  rye  cuUivated  in  this  kingdom.  Tkere  ate, 
bowerer,  two  varieties,  the  winter  and  fpring  rye. 

Tbe  winter  ije,  which  is  iarger  in  the  grain  than  the 
fpring  rjre,  is  lown  in  antumn  at  the  £mte  time  with 
wheat,  and  fometimes  mixed  «nth  it;  but  as  the  rye 
ripens  fooner  than  the  wheat,  this  method  muft  be  very 
CKceptionable.  The  fpring  rye  is  (bwn  along  with  thie 
oats,  and  ufually  ripens  as  (bon  as  the  winter  rye ;  but 
the  grain  produccd  is  lighter,  and  it  is  thetef<»e  fel- 
dom  fown  ucept  where  the  antumnal  crop  has  iailed. 

Rje  is  commonly  fown  on  poor,  dry,  limedone,  or 
£indy  foils,  where  wheat  will  not  thrive.  By  continu- 
ing  to  fi>w  it  on  fuch  a  foil  for  two  or  three  years,  it 
will  at  length  ripen  a  month  earlier  than  that  which  hu 
been  raiied  for  years  on  drong  cold  ground. 

Rye  b  commoniy  ufed  for  bread  either  akme  or  mix- 
ed  Tnth  wheat.  This  miiture  is  called  me/lin,  and  was 
formerly  a  very  common  crop  in  fome  parts  of  Britain. 
Mr  Marihall  tells  us,  that  the  farmers  in  YorkOiire  be- 
lieve  that  this  mixed  crop  is  never  a£fe3ed  by  mildew, 
and  that  a  fmall  quantity  of  rye  ibwn  among  wheat  will 
prevent  this  dellruftive  difeaie.  Rye  is  much  uied  for 
bread  in  fome  parls  of  Sweden  and  Norway  by  the 
poor  people.  About  a  centuiy  ago  rye-bread  was  aIfo 
much  ufed  in  England  ;  but  being  made  of  a  black 
kind  of  rye,  it  was  of  ike  fame  cokwr,  clammy,  very 
detergent,  and  coniequently  not  fo  nouriihing  as  wheat. 

Rye  is  fobjed  to  a  di^eaCe  which  the  Prench  call  er- 
got,  and  the  Engliih  homed  rye  ;  which  fometimes  hap- 
pens  when  a  very  hot  fummer  fucceeds  a  rainy  fpring. 
According  to  Ti£R>t,  homed  rye  is  fuch  as  fufifi;rs  an 
irregular  vezetation  in  the  middle  (ubAance  betweea 
the  grain  ana  the  Ieaf,  producing  an  excrefcence  of  a 
brownilh  colour,  aboitt  an  inch  and  a  half  long,  and 
two-tenths  of  an  kich  broad.  Bread  made  of  this  kind 
of  rye  has  a  naufeous  acrid  taite,  and  produce^  fpafmo- 
dic  and  grangrenous  diforders.  In  1596,  an  epidemic 
di{eafe  prevuled  in  Heffe,  which  the  pbyikians  aicribed 
to  bread  made  of  homed  rye.  Some,  we  an  told, 
wete  ieized  with  an  ei»lepfy,  and  thefe  feldom  erer  re- 
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covered }  othen  became  lunatic,  and  continued  Aupid 
the  ieft  of  thdr  Iives :  thofe  whe  appatently  iecoveted 
had  annual  reUims  of  theb  diforder  in  January  wid  Fe- 
bruary;  and  the  diieafe  was  faid  to  be  contagious  aC 
leaft  in  a  ccrtain  degree.  The  fa£ls  which  we  hive 
now  mastiSied  are  taken  6om  a  work  of  TiiTot,  which 
was  never  printed.  The  fame  difeafe  was  occaiioned 
by  the  ufe  of  this  bread  in  feveral  parts  of  the  con> 
tinent  in  the  years  1648,  1675,  1702,  1716,  1722, 
and  1736;  and  has  been  veiy  minutely  deicribed  by 
Hoffiaaan,  A.  O.  Goelicke,  Vatec  Burghart,  and  J.  A. 
Srink. 

In  the  year  1709,  one  fourth  part  of  all  the  lye 
raiied  in  Uie  ptonnce  of  Salonia  in  France  was  hom- 
ed,  and  the  furgeon  to  the  hofpitaI  of  Orlcan»  had  no 
Ie6  than  500  patients  under  his  care  that  were  difiea- 
pered  by  eating  it :  They  were  called  ergots,  from  «rw 
got  (a),  the  French  name  for  homed  rye  }  they  confift- 
cd  chiedy  of  men  and  boys,  the  number  of  women  and 
girls  being  very  linall.  The  firft  fymptom  was  a  kind 
of  drunkenneis,  theR  the  local  diforder  bwan  in  the  toet, 
and  thence  extended  fometimcs  to  the  thigh,  and  tiie 
trunk  it{elf,  even  aiter  amputation,  which  is  a  good 
argument  agamft  that  operation  beiore  the  gai^;Tene  it 
Aopped. 

In  the  year  1710,  the  cclebrated  FontenelIe  defcribei 
a  cafe  in  the  KAoty  of  the  Academy  of  Sdences  of 
Francc,  which  exadly  reiemblet  that  of  thc  poor  &• 
mily  at  WattiAiam.  A  pea&nt  at  Blms,  who  had  eatcn 
boined  tye  in  bread,  was  feized  with  a  morrificatioa 
which  firft  cauied  all  the  toes  of  one  foot  to  fall  <^, 
then  the  toes  of  the  other,  aflerwards  the  remaindcr  of 
the  feet,  and,  laftly,  it  ate  oiF  the  fieih  ol  lioth  his  kgs 
and  thighs,  leaving  the  bones  baie. 

Homed  rye  is  not  only  hurtlitl  to  nuui,  bnt  to  otber 
animals ;  it  has  been  known  to  dettroy  evcn  tbe  ilies 
that  fettled  upon^it ;  (heep,  does,  deer,  gede,  duck% 
fwine,  and  poultry,  that  were  led  with  it  for  experi- 
ment,  died  milerably,  (bme  convul(ĕd,  othen  mortified 
and  ulcerated. 

S£CANT,  in  Geometry,  a  line  that  cnts  another  or 
dividet  it  into  parts.  The  (iscant  of  a  circle  is  a  linc 
drawn  iirom  the  circumfierence  on  one  fide  to  a  point 
without  the  circiunference  on  thc  other ;  and  it  is  de- 
monArated  by  geometen,  that  of  fevetal  (ecants  drawn 
to  the  (ame  point,  that  is  the  longeft  which  paSĕs 
through  the  centre  of  the  circle.  The  portions,  ii«wever, 
of  thefe  feveral  fecants  that  are  without  the  circle  ate  to 
much  the  greater  as  they  recede  &om  the  centre,  and 
the  leaft  extemal  portion  is  <£  that  fecant  which  pafles 
through  it. 

Secant,  in  Trigonometry,  denetes  a  right  line  dnwa 
firom  the  centie  of  a  circle,  which,  cutting  the  drcom- 
£erence,  proceeds  till  it  meets  with  a  tangent  tethe  (iuM 
circle.    See  GeometrYit 

Line  o/Sscants,  one  of  tho(ĕ  lines  or  fca]es  whieh 
ate  ufually  put  upon  fe&on.     See  SECTMt,  n**  1 2. 


SecA 

I 

Seccda 


SECED£RS,  a  numerous  body  of  PieAyterians  in*»** 
Scotland,  who  have  witlulravm   from  thc  communion 
of  the   eftabliflKd  church.     As  they  take  up   their 

ground 


(a)  Ergot  is  FieDch  fQr  &cack's  fpttr,  and  hMned  tye  was  called  et^got  froia.the  iefemblance  of  its  cutercenM 
to  ihat  pact. 
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hnJHs.  gmmd  opon  the  eftabii(hineat  of  religion  fr6m  1638  to 
^»'"'1650,  «hich  thej  hold  to  be  the  pureft  period  of  the 
Scottiih  church,  we  (hall  introduce  our  account  of  them 
l^  a  (hort  view  of  ecclefiaflical  hidoiy  firom  that  pe> 
riod  to  the  era  of  their  leceAion.  With  our  ufual  can> 
dour  and  iinpartiality  ive  mean  to  give  a  fair  (latenient 
of  thofe  events  with  which,  as  they  iay,  their  fece{rian  ti 
conneded. 

James  I.  having  £>r  Ibme  time  previou$  to  his  death 
entertained  a  wiih  to  form  the  churcli  of  Scotland  as 
nuich  as  poAible  upon  ihe  model  of  that  in  England, 
his  fon  Charles,  wilh  the  a(riAance  of  Archbiiliop  Laud, 
cndeavaured  to  carry  the  deiign  into  execution,  bj  e(la- 
Ui(hing  canons  for  eccle(iaftical  difcipline,  and  introdo- 
cing  a  lilurey  into  ihe  public  fervice  of  the  church.— 
Numbers  of  the  clergy  and  laity  of  all  ranks  took  the 
alaim  at  what  they  ooniidered  to  be  a  bold  and  dan- 
gcroos  innovation;  and  aAer  fcequent  applications  to 
tbe  tbrone,  they  at  laft  obtained  the  royal  proclamation 
bt  a  fcee  parliament  and  general  aAembly.  Tbe  aflem- 
Uy  met  in  1658,  and  began  their  labours  with  a  repeal 
of  all  the  a£ls  of  the  (ix  preceding  parliaments,  which 
had  iavoured  the  defigns  of  James.  They  condemned 
the  hturgy,  together  with  every  branch  of  the  hierarchy. 
They  cited  all  the  Scotti(h  iH^hops  to  their  bar ;  and 
aiter  hBving  excommunicated  nine  of  them,  and  depofed 
ire  irom  their  epifcopal  oAice,  they  reAored  kirk-fe(^ 
fions,  pre(hyteries,  and  f]mods  pravincial  as  well  as  na« 
tioaaL     See  Presbytekiams. 

Theie  proceedings  were  ratified  by  the  parliament 
«hich  met  in  1640.  .The  law  of  patronage  was  in  full 
ferce  for  feveral  yeart  after  this  period  ;  yet  great  care 
ms  taken  that  no  mini(ter  (hould  be  obtruded  on  the 
ChriAian  people  contrary  to  their  inclinations  ;  and  in 
1649  it  was  aboliihed  as  an  oppre(five  grieyance. 

The  reAoration  of  Charles  II.  in  1660  changed  the 
bet  of  aSairs  in  the  church  of  Scotland.  AU  that  the 
general  aSembly  had  done  from  1638  to  1650  was  teiw 
dered  null  and  vc»d,  the  covenants  were  pronounced  to 
be  unlawiiil,  epifcopacy  was  redored,  and  the  king  was 
dcclared  to  be  the  (iipremc  head  of  the  church  in  all 
cadĕs  dvil  and  ecclefiafticaL  During  this  period  the 
pR(byterians  were  fubje£led  to  fines  and  imprifonment, 
while  numben  of  them  were  publicly  executed  for  their 
adhetence  to  thdr  political  and  religious  tenets. 

The  RevDlutioa  in  1688  gave  a  dififerent  turn  to  the 
aJbirs  af  the  church.  Tbe  firft  patliament  which  met 
after  that  event,  aboU(hed  pAslacy  and  the  kine^s  fupre- 
nacy  in  eccleSaiUcal  a(Fairs.  l^ey  ralified  the  Weft- 
mintter  Confieflion  of  Faith,  together  with  the  Preiby- 
terian  fiarm  of  charch-govemraent  and  difcipline,  "  as 
i^reeable  to  the  word  of  God,  and  inoft  conducive  to 
the  'advanceiiient  of  true  piety  and  godlmefs,  and  the 
cfiabfi(hment  of  peace  and  tranqiullity  within  thefe 
lealms.^  That  bme  parlia.!.ent  aboliflied  patronage, 
aod  lodged  the  eledion  of  miniders  in  the  hands  of 
heritors  and  elders,  mth  the  confent  of  the  congre> 
gation. 

In  the  reign  of  Queen  Anne  the  true  ProteAant  re- 
Kgion  was  ratified  and  eftabU(hed,  together  with  the 
Pteibyterian  form  of  church-governinent  and  difcipline  } 
and  the  unalterable  continuance  of  both  was  declared  to 
be  an  eSential  condition  of  the  union  of  the  two  king>. 
doBsin  all  time  coming.  In  171 3  the  law  refpe£ling 
pitnKHge  wss  tetived,.in  relentment,.  it  has  been  faid, 
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of  thot  warm  Btta^hment  wluch  the  churcll  of  Scotllnd  Seeedert:. 
di(coveicd  to  the  family  of  Hanover ;  but  the  (everity ' 
of  that  law  was  greatly  mitigated  by  th«  firft  parliament 
of  George  I.  ftat.  50.  by  wbich  it  is  esaded,  that,  if 
the  pre&ntee  do  not  fignify  his  acceptance,  the  pte&n- 
tation  (hall  become  void  and  nuU  in  law.  The  church, 
however,  did  not  avaU  herfelf  of  this  Aatute ;  and  an 
event  which  happened  not  many  yean  afterwBrds  gave 
tiie  to  \htfeceffiott. 

In  1732  more  than  40  nunitters  pteiented  an  Bddre^s^^j  ^^  ^ 
to  the  general  aiTembly,  fpeciiying  in  a  variety  of -  in« 
ttances  what  they  canfideted  to  be  great  de£e£tions  itom 
the  eftabli(hed  conftitution  of  the  church,  and  craving 
a  ledrels  of  thefe  gtievances.  A  petition  to  the  fame 
effed,  fubfcribed  by  (everal  hwidreds  of  elden  and  pri* 
vate  ChriAians,  was  oSercd  at  tbe  iame  time }  but  ths 
airembly  refufed  a  hearing  to  both,  and  enaded,  that 
the  eledUon  of  minifters  to  vacant  charges,  where  an  ac» 
cepted  prefentation  did  not  take  place,  (hould  be  com« 
petent  only  to  a  conjunA  meeting  of  elders  and  heti» 
tors,  being  Protelhmts.  To  this  ad  many  objeSion» 
were  made  by  numbers  of  miniAers  and  private  Chii'> 
fUans.  They  aAerted  that  more  tban  30  to  one  iit 
every  pariih  were  not  poflefled  of  landed  property,  an4 
were  on  that  account  depiived  of  what  they  deemed 
their  natoral  right  to  choofe  their  own  paitors.  It  wa» 
alib  iaid,  that  this  aft  was  utremely  ptejudicial  te  the 
honour  and  intereft  of  the  church,  as  weU  as  to  the  edi« 
ficatioD  of  the  people;  and  in  fine,  that  it  was  direSIy 
contrary  to  the  appointment  of  Jefus  Chrift,  and  the 
pra£tice  of  the  apoftIes,  when  they  fiUed  up  the  firft 
vacancy  in  the  apoftoUc  coUcge,  and  appointed  the 
ele£Uan  of  deacons  and  elders  in  the  primitive  church. 
— Many  of  thoie  alfo  who  were  thought  to  be  the 
beft  friends  of  the  church,  expreflisd  their  £ears  that 
this  a£l  would  have  a  tendency  to  overtum  the  ecclefi« 
aitical  conditatioa  which.  was  cilabUihed  at  the  Revo- 
lution.  , 

Mr  £benezer  Erikine,  minifter  at  StirUng,.  dittin- ThcT' op-- 
guiihed  himfelf  by  a  bold  and  detetmined  oppofition  to  pole  the 
the  meafures  of  the  aOembly  in  i^asj^    Being  at  ihat"'»'"""^ 
time  moderato»  of  the  iynod  of  Petti»  and  StirlSlg,  he^^^yj?^ 
opened  the  meeting  at  Perth  vnth  a  fermon  from  Pfalm 
cxviii.  22.  *'  The  ftone  which  ihe.  bmlder»  tejeded  i» 
become  the  head  ftone  of  the  comerJ'     In  tbe  courie 
of  his  fennon  he  remonftrated  with  no  imall  degree  of 
freedom  againft  the  ad  of  the  pteceding  aflembly  with- 
regard  to  the  fettlement  of  minifters,  and  aUeged  that 
it  was  contraty  to  the  word  of  God  and  the  eAabUih» 
ed  conftituiion  of  the  church.     A  ibrmal  complainb 
was  lodged  againft  him  £Dr  utteting  feveral  offenfive  ex- 
preAions  ia  his  Asrmon  befbie   the  fynod.     Many  o£ 
the  members  dcclared  that  they  heard  him  utter  no» 
thuig  but  found  and  feafoBable  doAiine ;  but  his  accu» 
iers  infiiting  on  theic  complaint,  obtained  an  appoint- 
ment  of  a  committee  of  iynod-  to  colle£l  what  were- 
called  the  offenfive  exptefliottS,.  and'  to  lay  them  before- 
the  next  diet  in  writing.    This  was  done  accoidingly  ;. 
and  Mr  £r(kine  gave  in  hi>  anf«vers  to  every.  artick  o£ 
the  complainu.    After  three  days  warm  reafoning  on 
this  affair,.  the  fynod  by  »  majority.  of  fix  found  him' 
cenfurable ;  againft  wluch'  ientencc  he   proteAed,  and  p-,,  vhic^ 
appealed  to  the  next  general  affembly.     When  the  af-thqiriniri> 
fembly  met  in  May  1733,  it  aihrmed  the  fentence  oi^e^  aw 
the  fynod,,  and  appointed  Rlr  £rikin&  to  be  rcbuked*'^'^'''"'*'" 
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and  adinonilhed  from  tlie  chair.  tJpon  wtiich  he  pro< 
teded,  tbat,  as  tbe  aAembly  had  found  hitn  cenrurnble, 
and  had  rebuked  him  for  doing  what  he  conceived  to 
be  agreeable  to  the  word  of  God  and  the  Aandards  of 
the  churcb,  he  ihould  be  at  liberty  to  preach  the  fanie 
truths,  and  to  teftify  againA  tbe  fame  or  fimilar  evi!s,  on 
erery  proper  occafion.  To  this  proted  Meffrs  Wil- 
liam  Wilfon  minider.  at  Perth,  Alexander  Moncr,ief 
miniHer  at  Abernelhy,  and  James  F!(her  rainirter  at 
Kinclayen,  gave  in  a  written  adherence,  under  tbe  form 
of  indrument ;  and  thefe  four  withdrew,  intending  to 
return  to  their  refpedive  charges,  and  aft  agreeably  to 
their  proteH  whenever  they  ihould  have  an  opportuni- 
ty.  Had  the  affair  relled  here,  there  nt- ver  would  have 
been  a  fecefiion  ;  but  the  affembly  rerolving  to  carry 
on  the  procels,  cited  them  by  their  officer  to  compear 
iiext  day.  They  obeyed  the  citation;  and  a  committee 
was  appointed  to  retire  with  them,  in  order  to  perfuade 
them  to  withdraw  their  proted.  The  committee  ha- 
Ting  reported  that  they  llill  adbered  to  their  proteil, 
the  affembly  ordered  them  to  appear  brfore  the  com- 
inifiion  in  AuguA  following  and  retra^  their  proteA ', 
and  if  they  Aiould  not  comply  and  tcftify  their  for- 
row  for  their  condtt£t,  the  commiAion  was  empowered 
to  fufpend  them  from  the  exercife  of  their  miniAry, 
with  certiGcation  that  if  they  Aiould  ad  contrary  to  faid 
lentence,  the  commiHion  (hould  proceed  to  an  bigher 
cenfure. 

The  commiAion  met  in  Augud  accordingly ;  and  the 
four  miniAers  fiili  adhering  to  their  protell,  were  fuf- 
pended  from  the  exercife  of  their  oDice,  and  cited  to 
the  next  mecting  of  the  commiilion  in  November  fol- 
lowing.  From  this  fentence  feveral  miniAers  and  eldrrs, 
members  of  tbe  commiAion,  diffented.  The  commtf- 
fion  met  in  November,  and  the  fufpendcd  miniitert 
compeared.  Addreffes,  reprerentations,  and  !ettersfrom 
feveral  f;nods  and  preibyteries,  relative  to  the  bufincfs 
now  before  the  commiiTion,  were  received  and  read. 
The  fynods  of  Dumfries,  Murray,  Rors,  Angus  and 
Meam$,  Perth  and  Stirling,  craved  that  tlie  commif> 
fion  would  delay  proceeding  to  a  higher  cenfure.  The 
fynods  of  Galloway  and  Kife,  as  alib  the  preibytery  of 
Domoch,  addreffed  the  commiilion  for  lenity,  tendcmers, 
and  ibrbearance,  towards  the  fufpended  minitlers ;  and 
the  preibytery  of  Aberdeen  reprercnted,  that  in  thcir 
judgement,  the  fentence  of  fufpeniion  inflifted  on  tbe 
£3Tefaid  minirters  was  too  high,  and  that  it  was  a  ilreich 
of  eccleiiaitical  authority.  Many  members  of  the  ccm- 
milfion  reafoned  in  the  fame  manner,  and  alleged  th^t 
the  aft  and  fentence  of  laft  airembly  did  not  oblige  thcm 
to  proreed  to  an  higher  cenfure  at  this  meeting  of  llie 
commillion.  The  quefiion,  however,  was  put,  Proceed 
to  an  higher  cenfure,  or  not  ?  and  the  votes  l)eing 
numbered,  were  found  equal  on  lioth  fides :  upon  whicli 
Mr  John  Goldie  the  modei^tor  gave  his  caAing  vote 
to  proceed  to  a  higher  cenrure ;  which  iland!  in  their 
minutes  in  thefe  words :  "  The  commiiiion  did  and 
hereby  do  loofe  the  relation  of  Mr  Ebeneier  Erikirte 
miniiler  at  Stirling,  Mr  Williara  Wilfon  minirter  at 
Perlh,  Mr  Alexander  Moncrief  roinifter  at  Abemelhy, 
and  Mr  James  Fi(her  miniHcr  at  Kinclaven,  to  their  re- 
fpeAive  charges,  and  declare  them  no  longer  minifters 
of  this  cburcli ;  and  do  hereby  prohibit  all  minifters  of 
this  church  to  employ  them,  or  any  of  the m,  in  any  mi- 
niilerial  fuR£lion.    And  the  conunilBon  do  declare  the 
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churches  of  t!:e  f<»id  minifters  vacant  from  and  after  the  ^Hm 
date  of  tliis  fentence."  ""  »^ 

This  fentence  being  intimated  to  thero,  they  proteil- 
ed,  that  their  minifterinl  otlice  and  relation  to  their  re- 
fpeftive  charf,es  iliould  be  held  of  valid  as  if  no  fuch 
fcntence  had  palTed;  and  that  they  were  now  oblig?d  to 
malce  i^JecejHon  from  the  prevailing  party  in  the  cccleiia- 
ftical  courts ;  and  that  it  ihall  be  la\vful  and  warrantablt 
for  them  to  preach  the  gofpel,  and  difcharge  every  branch 
of  the  paftoral  otlice,  according  td  ihe  word  of  God  and 
the  eAabliihed  principles  of  the  church  of  Scotland.  l\ir 
Ralph  Erikine  minifter  at  Dunfcrmrme,  Mr  Thomat 
Mair  minifter  at  Orwel,  Mr  John  M*Laren  minifter  at 
Edinburgh,  Mr  John  Currie  minifter  at  KinglaAie,  Mr 
James  Wardlaw  miiiiller  at  Dunfermline,  and  Mr  Tho. 
mas  Naiip  minifter  at  Abbotihal,  proteAed  againft  the 
fentence  of  the  comroiilion,  and  that  it  iliould  be  tawiiil 
for  them  to  complain  of  it  to  any  fubfcquent  general  af> 
fcmbly  of  the  church. 

The  feceirion  properly  commenced  at  this  date.  And 
accordingly  the  ejefted  minifters  declared  in  their  pro. 
teft  that  they  were  laid  under  the  difagreeable  neceiTity 
of  feceding,  not  from  the  principles  and  conAitution  of 
the  church  of  Scotland,  to  which,  they  faid,  they  fted- 
'faftly  adhered,  but  from  the  prefent  church-courts, 
which  had  fhrown  them  out  from  minifterial  communion, 
The  affembly,  however,  which  met  in  May  1734  did  fo 
iix  modiiy  the  above  fentence,  that  they  empowered 
the  fynod  of  Perth  and  Stirling  to  receive  thc  ejefted 
minifters  into  the  communion  of  thc  church,  and  rcftore  ' 
them  to  their  refpeftive  charges ;  but  with  this  exprefj 
direftion,  "  that  the  faid  fynod  (hould  not  take  Mjjoit 
them  to  judge  of  the  legality  or  foimality  of  the  fonnef 
procedure  of  the  church  judicatories  in  relation  to  this 
affair,  or  dther  approvc  or  cenfure  the  fame."  A$  thw 
appointment  neilher  condemned  the  aft  of  the  prece- 
ding  affembly  nor  the  conduft  of  the  commiffion,  the 
feceding  minifters  confidered  it  to  be  rathcr  an  aft  of 
grace  than  of  juftice,  and  therefore  they  faid  they  could 
not  retum  to  ihe  church-conrts  upon  this  ground  ;  and 
they  publirtied  to  the  world  the  reafons  of  their  refiifal', 
and  the  terms  upon  which  they  were  wiUing  to  return 
lo  the  communion  of  the  eftablilhed  church.  Tbey  now 
erefted  themfelves  into  an  ecclefiaftical  court,  which  they 
called  ihe  AJpidaled  Prejhytery,  and  preached  occafion- 
ally  to  numbers  of  the  people  who  joined  them  in  dilTer- 
ent  parts  of  the  country.  They  alfo  publiihed  what 
they  called  an  /<<7,  Dcclaration,  and  Tejiimomj,  to  the 
doftrine,  worlliip,  govcrnment,  and  difcipb'ne  of  the 
churrh  of  Scolljnd,  a;id  againA  feveral  inAances,  as 
they  faid,  of  dcfcftJon  from  tliefe,  both  in  former  and  in 
the  prefent  times.  Some  tiroe  after  this  feveral  miniilerJ 
of  the  eftablill>ed  church  joined  the m,  and  the  Affociat- 
ed  Prefl>ytery  now  conitfted  of  eight  minifters.  But 
the  general  allembly  which  met  in  1738  Gnding  that 
the  number  of  Seceders  was  much  increafed,  ordered 
the  eight  minirters  to  be  Jerved  with  a  libel,  and  to  be 
cited  to  the  next  meeting  of  the  affembly  in  1739. 
They  now  appeared  at  the  bar  as  a  conftituted  preiliy- 
ten.',  and  having  ibrroally  declined  the  affetiibly's  autho-  J 
rity,  they  immediately  withdrew.  The  affembly  ^^]^Y^^ 
met  next  year  depoied  them  from  the  oitice  of  the  mini-  ' 
flry  ;  which,  however,  they  continued  to  exercifc  in 
their  refpeftive  congregations,  whoftili  adhered  tothem,- 
and  ereaed  meeting  houfes,  wbere  ihey  pteached  tiU 

their 
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dicir  deatL  Mr  James  Hlher,  the  lail  riinriror  of  theni, 
was,  hj  an  unanimgus  call  in  1741,  tranAated  froni 
Kinclaven  to  Glargow,  where  he  continued  in  the  exer- 
dfe  of  \m  miiiiilry  «mong  a  numerous  congiegation, 
leTpeded  by  all  ranks  in  that  large  city,  and  died  ia 
1^75  much  regretted  by  his  people  ind  friends.  In 
'745  ^'  feceding  minii^ers  were  become  fo  numerous,. 
thit  tbey  were  creiSled  into  three  dilTerent  prcAiyteries, 
onder  one  fynod,  when  a  vcry  unproiitable  dilputs  di- 
Tided  them  into  tivo  parties. 

The  burgeCs  oath  in  fonie  of  the  royal  boroughs  of 
Scotland  contains  the  following  claufe :  "  I  pio^eis 
and  ailow  wilh  my  heart  the  true  religion  prcfently 
profciltd  mthin  this  realm,  and  authorized  by  the  laws 
thereof.  I  will  abide  at  and  detend  ihc  faine  to  my 
life's  end,  renouncin;.»  the  Rorailh  religion  called  Pa- 
^'Iru."  MeOis  Ebenezcr  and  R.ilph  Erlkinc,  James 
Fr.iier,  and  others,  allirmed  that  this  claufe  was  no  way 
coKtrary  to  the  prlnciples  on  which  the  fect(non  was 
Ibrmed,  and  that  therefore  eveiy  Secedcr  might  latvfully 
firear  it.  MeSrs  Alexander  Moncrief,  Thomas  Mair, 
Adaoi  Gib,  and  otliers,  contended  on  the  other  hand 
that  the  Twearing  of  the  above  claulĕ  was  a  virtual  re- 
minciation  of  their  tetiiroony.  Aiid  this  controverfy  was 
i>  keenly  agitated,  that  they  fplit  into  two  different 
parties,  and  no\v  met  in  diffcrent  fynod$.  Thole  of 
them  who  aiTert  the  lawfulnefs  of  fwearing  the  burgefs 
^th  are  calied  Burgliers,  and  ihe  other  party  who  con- 
demn  it  are  called  Antiburgher  Sccadert,  Ĕach  party 
cltiming  to  il(i;lf  the  lawful  conditution  of  the  AJfbciaia 
jjrW,  the  Antiburghers,  after  feveral  previous  lleps, 
Mcommunicated  the  Burghers  on  the  ground  of  thelr 
fin  ar.d  of  their  contumacy  in  it.  This  rupture  took 
place  in  1747,  fince  which  period  no  atterapts  to  effeft 
a  rtunlon  have  been  fuccefsful.  They  remain  under  the 
jurifdidlaa  of  different  fynods,  and  hold  feparate  com- 
monion,  although  much  of  their  former  hoHility  has 
been  laid  a&le.  The  Antiburghers  conAder  the  Burgh- 
ers  as  too  lax  and  not  fufficiently  ftcdf;ift  te  their  tef- 
limony.  The  Burghers  on  the  other  hand  contend 
that  tbe  Antiburghers  are  too  rigid,  in  that  they  have 
iBtroduced  new  terms  of  communion  into  the  fociety. 
The  Antiburghers  baving  adopted  ideas  with  reg^ard  to 
what  thcy  c:dl  covenotaing,  which  the  Burghers  never 
ipproved  -(a),  have  been  in  ufe  of  renewing  in  their 
liiTeral  congregations  the  Scottilh  Covenant,  by  cauling 
Iheir  people  formally  fwear  to  maintain  it.  In  other 
Rfpeds  the  differences  between  the  two  parties  are  not 
Riaterial.     The  Antiburghers   are  moft  numerous  on 
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the  north  o£  tlie  Tay,  and  the  Burghen  on  tlie  louth  Sect&n;. 
of  it.  "       ' 

Wliat  follow$  in  this  article  i«  a  Rirther  account  of  jj|(,'°  ^ 
thofe  who  ate  commonly  called  the  Burgher  SeceJers.  thrBurgh. 
Thefe  have  a  greater  nuniber  of  people  in  their  com*cri)ecc^n>- 
munion    than    the  Antiburgliers,   and    for  fome  yeart 
pall  they  have  greatly  increafed   in  the  fouthem  and 
wellern  diltrids  of  Scolland.      As  there  were  among 
them  fiom  the  commencemcnt  of  their  feceflion  feveral 
iludents  vvho  had  been  educated  at  one  or  other  of  the 
uniYeriitics,  ihey  appointed  one  of  their  minillers  to  give 
Ie6lures  in  theology,    and  train  up  candldates  for  ths 
miiiiilry.      Mcffrs  William  Wilfon   miniller   at  Pcrth 
and  Ale^andcr  Moncrief  roinider  at  ■Abcrnethy  were 
their  profeffors  of  theology  before  their  feparation  from 
the  Antiburghers. 

Since  that  period  Mr  Ebenezer  Erlkine  miniller  al 
Stirling,  Mr  James  Filher  minifter  at  Glafgo\v,  Mr 
John  Swandon  mir.iiler  at  Kinrofs,  and  Mr  John  Brown 
minider  at  Haddington,  have  fucceeded  each  other  in 
this  office.  At  prefent  Mr  George  Lawfon  minider 
at  Selkirk  is  their  profeffor  of  theology,  and  there  / 
are  between  thiriy  and  forty  Audents  who  attend  his 
ledures  annually.  The  number  of  their  miniAers  is 
about  an  hundied,  and  each  of  their  congregations  - 
contains  from  two  hundred  and  fifty  to  three  thou- 
fand  perfons ;  and  there  are  among  them  at  prefent 
Biore  than  twenty  vacant  charges.  Where  a  congrega- 
tion  is  very  numerous,  as  in  Stiiling,  Dunfermline,  and 
Perth,  it  is  formed  into  a  ooUegiate  charge,  and  provi- 
ded  with  two  miniHers.  They  are  ereded  into  fix  dif- 
ferent  preibyteries,  united  in  one  general  fynod,  which 
coramonly  meets  at  Edinburgh  in  May  and   Septem-  ' 

ber  (b).  They  have  alfo  a  iynod  in  Ireland  compofed 
of  three  or  four  diSerent  prcAiyteries»  They  are  legally 
tolerated  in  Ireland ;  and  govemment  fome  jears  ago 
granted  jool.  per  annum,  and  of  late  an  additional 
500I.  which,  when  divided  among  them,  aiS>rds  to 
cach  miniller  about  20I.  over  and  above  the  llipend 
which  he  receives  from  his  hearers.  Thefe  have  befides 
a  preA>ytery  in  Nova  Scotia  -,  and  fome  years  ago,  it  is 
fald,  that  the  Burgher  and  the  Antiburgher  miniAersre- 
Sding  in  the  United  States  forroed  s  coalition  and 
joined  in  a  general  fynod,  whlch  they  call  the  Synod  of 
New  Tori  and  Tennfylvania,  They-  all  preach  the  doe- 
trines  contained  in  the  Weftminfler  Confeflion  of  Faith 
and  Catechifms,  as  they  beUeve  thefe  to  be  founded  on 
the  facred  fcriptures.  They  catechife  their  hearers  ■ 
publicly,  and  vifit  them  irom  hottfe  to  houfe  oiKe  every 

year. 


(a)  TTbs  is  the  account  which  the  Burghers  give  of  their  own  notions  refpefling  the  covenant.  One  of  the 
»oft  enhghtencd  of  their  opponents,  however,  aiTures  us  that  they  acknowledge  coTCnanting  to  bc  a  ntoral  duty, 
and  ihat  the  foleinn  tows  of  our  anceAors  are  obligatory.  But  fince  the  breach  in  thefynod  they  haTe  ncTCr  en- 
gaged  in  this  work  ;  giving,  as  their  realbn,  that  this  is  not  the  proper  feafon. 

(B)The  conAitution  of  the  Antihurgher  church  differs  very  little  from  that  of  the  Burghers.  The  fupreme 
conrt  among  them  is  defigned  The  General  A£bciate  Synod,  having  under  its  jurifdiftion  three  proTincial  fynods 
»  Scotland  and  one  in  Ireland.  In  the  former  countiy  there  are  eleven  prelbyteiies  j  in  the  latter,  four.  They- 
bave  a  few  congregations  in  England,  and  a  prefbytery  in  conneAion  writh  them  in  North  America.  The 
nwnber  of  minitters  belonging  to  the  general  fynod  is  a  hundred  and  thirty-feven  ;  and  in  Scotland  there  are 
nineteen  Tacancie-.  They,  as  well  as  the  Burgher  Seceders,  have  a  profeffor  of  theology,  whofe  leaures  every 
candidate  fr>r  'he  office  of  a  preacher  is  obliged  to  attend,  we  have  been  told,  for  no  leu  than  fiTe  or  fix  ^eAions! ' 
Suely  the  kiEon  ma&  be  of  ihort  dUration. 
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^fi«ce4en.  year.  They  will  not  gWe  the  Loa1*s  Kippcr  to  tHore  nage, 
^  ■»  who  are  ignorant  of  the  principles  of  the  gofpel,  nor  to 
iiich  as  are  ibandalous  and  immoral  m  their  Iives. 
They  condemn  private  baptifm,  nor  will  they  admit 
thofe  who  are  grofsly  ignorant  and  proEane  to  be  fpon» 
fors  fer  their  children.  BelieTing  that  the  people  hav« 
ft  natural  right  to  choofe  thelr  own  paftors,  the  (ettle* 
ment  of  their  miniilen  always  proceeds  upon  a  popu* 
lar  eledion  ;  and  the  candidate  who  is  eleAed  by  the 
majority  is  ordained  among  them.  Convinced  that  the 
charge  of  fouls  U  a  truft  of  the  greateft  importance, 
they  careiully  watch  over  the  morals  of  their  Audenu, 
and  diieA  them  to  fuch  a  coutfe  of  reading  and  ftudy 
as  they  judge  moft  proper  to  quafify  them  lot  the  pro- 
fitable  difcharge  af  the  paAoral  dudes.  At  tbe  ordina* 
tion  of  their  minifters  they  ure  a  Jhrmu/a  of  the  iame 
Idnd  witb  that  of  the  eftabli(hed  church,  which  their 
minifters  are  bound  to  fubfcribe  when  called  to  it }  and 
if  any  of  them  teach  dodrines  contrary  to  the  Scriptures 
or  the  Weftminfter  Confeflion  of  Faith,  they  are  Itire  of 
being  thrown  out  of  thdr  communion.  fiy  this  means 
uniformity  of  fent!mcnt  Is  pteierred  among  them  i  nor 
has  any  of  their  minifters,  excepting  one,  bein  profecuted 
£or  error  in  dodiide  fince  the  commencemcnt  of  their 
ieceilion. 
Tbeirrules  They  believe  that  the  holy  fcriptttres  are  the  fole 
«f  6utb,  criterion  of  truth,  and  the  only  rule  to  dired  mankind 
to  eloriiy  and  enjoy  God,  the  chicf  and  etemal  good } 
and  that  "  the  Supreme  Judge,  by  which  all  controver- 
fies  of  religion  are  to  be  deternuned,  and  all  the  decrees 
of  councils,  opinions  of  ancient  writers,  dodrines  of 
nicn  and  priTate  fpirits,  are  to  be  examined,  and  in 
vrholt  ientence  we  are  to  reft,  ean  be  no  other  but  thc 
Holy  S^rit  fpeaktng  in  the  Scriptures.*'  They  are 
fully  perruaded,  howcTer,  that  the  ftandards  of  public 
authority  in  the  church  of  Scotland  exhibit  a  iuft  and 
«onfifient  view  of  the  meaning  and  defign  of  the  holy 
icriptttres  with  regard  to  dodrme,  worihip,  goTemment, 
and  difcipline ',  and  they  in  fo  far  diSer  from  the  diflent> 
ers  in  England,  in  that  they  hold  thele  ftandards  to  be 
not  only  articles  of  peace  and  a  teft  of  orthodoxy,  but 
as  a  bond  of  union  and  feUowilup.  They  cbnAdcr  a 
fimple  declaration  of  adherence  to  thle  fcriptures  as  too 
equivocal  a  proof  of  unity  in  ientiment,  becaufe  Arians, 
Socinians,  and  Arminians,  make  fuch  a  confeflion  of 
their  iailh,  while  they  retain  fentiments  which  they 
(the  Seceders)  apprehend  aie  fiibverfive  of  the  great  doc- 
tiines  of  the  gofpel.''  They  believe  that  Jerus  Chrift 
u  the  only  King  and  Head  of  the  Church,  which  is 
his  body  ;  that  it  b  hls  foIe  prerogative  to  enad  laws 
fi>r  the  govemment  of  his  kingdom,  which  is  not  of  this 
world ;  and  that  the  church  is  not  po(refled  of  a  legiila- 
tive,  but  only  of.an  exectttive  power,  to  be  exerciied  in 
cxplaining  and  applying  to  their  proper  objeds  and  ends 
tbofe  laws  which  Chrift  hath  publiihed  in  the  fcriptnres. 
Tholĕ  dodibes  which  they  teach  Telative  to  faith  and 
pradice  are  exhibited  at  great  length  in  an  explanft- 
tion  »i  th;  Weftiiitnfter  AOembly^s  Shorter  Catechifm, 
by  way  of  que(Uon  and  anfwer,  tn  two  Tolumes,  com- 
poied  chieAy  by  Bf  r  James  Fiiher  late  of  Glafgow,  and 
pablilbed  by  defire  of  their  fynod. 

For  tbeie  coyears  paft,  the  grounds  of  thdr  recefiion, 
they  allege,  haTe  been  greatly  enlarged  by  the  public 
admIniftrations  of  the  cAablilbed  church,  and  particular- 
Jj  by  tlw  uiuCsrm  execudon  of  the  laW  refpe£Ung  patro- 
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which,  they  iay,  has  obUged  mapy  tlHnifai>tU  of  SKedtn 
private  Chrillians  to  withdiaw  from  the  patiih-cbutches ' " '»  "^ 
and  join  their  fociety.      , 

It  is  certain,  however,  that  their  hiunber  has  rapidly- 
inrt%afed  of  late,  elpedally  in  the  large  dties  of  tfae 
kinpdom.  They  have  three  different  (»ngregatioiu  ia 
Edmburgh,  two  in  Glafgow,  and  two  in  London,  be<i 
fides  ieveral  others  in  the  north  of  England.  In  moft 
of  thelr  congregadons  they  celebrate  the  Lord*s  fupper 
twice  in  the  year,  and  they  catechife  their  youne  people 
conceming  their  knowledge  of  the  principUs  oireligion 
pieyiouily  lo  thejr  admiilion  to  that  facrament.  Whcrt 
any  of  them  fall  into  the  fin  of  foniication  or  aduUery, 
the  fcandal  is  regularly  purged  accoiding  to  the  fonB  ' 
of  procefs  in  the  eftabli(hed  church ;  and  thoie  of  the 
delinquents  wbo  d^  not  fttbmit  to  adequate  cenfure  aie 
publicly  declared  \o  be  fugitives  irom  difcipline,  and 
are  eipelled  the  fociety.  They  never  accept  a  &m  of 
money  as  a  commutation  for  the  o&nce.  They  con- 
demn  all  clandeftine  and  irregular  tiuiiriages,  noi  will 
they  marry  any  pcrfons  unle^s  they  have  been  proclaimed 
in  uie  pariih-church  on  two  different  Lord^s  days  at  leaft.     it 

When  they  feparated  from  the  eftabliihed  chnrcb,*"'  V^', 
they  remalned  finn  in  their  attachmcnt  totheAate;  and^''™"' ' 
they  were  not  many  years  formed  into  a  diiUnd  fodety,'^'* 
when  they  eipelled  from  their  communion  a  Mi  Thomas 
Naira  miiiifter  at  Kirkcaldy,  who  had  taught  doAtines 
inimical  to  the  civil  govemment  of  the  nation.   In  1 745 
there  was  not  one  of  their  number  who  joined  the  pre- 
tender  to  the  BriUih  crown.     They  are  iUll  of  the  iaine  '' 

fentiments ;  and  in  their  public  affemblic3  they  always 
pray  for  our  fovereigrn  King  George,  with  ihe  royal  h-  '* 

mily,  and  for  aU  who  are  in  authonty  under  them.  Th9'  ^ 

are  fo  far  from  wiOung  the  overthrow  of  the  preibnt  ci*  ' 

vil  goTemment,  that  when  the  naUon  was  lately  in  dan*  ^ 

cer  of  bdng  thrown  into  a  fermentaUon  by  the  ciicula-  * 

tion  of  inilammatory  and  fediUous  wriUngs,  they  warmly 
recommended  peace  and  oider  in  fociety.    The  ikme  le*  ^ 

narks,  we  believe,  aie  equally  applicable  to  the  AnU-  °) 

burgher  feceders.     No  legal  difqualificaUons,  as  in  the  ^ 

care  of  the  diffenters  in  England,  exclude  them  &om  <i 

any  place  of  public  truft  in  the  municipal  govemment  -1 

of  the  country ;  and  fome  of  them  are  frequently  in  the  ^ 

magiftracy  of  the  royal  boroughs.     They  are  not,  how-  t 

ever,  legally  tolerated,  but  are  fupported  by  the  mild-  ii 

nefs  of  adminiftration  and  the  Uberal  fpirit  of  tbe  times.  > 

Avowing  their  adherence  to  the  dodrines  contained  in 
tbe  public  ftandards  of  tbe  church  of  Scotland,  togcther 
with  the  preibyterian  form  of  govemment,  from  which 
they  never  intended  to  fecede,  they  deny  that  they  are 
either  fchirmaUcs  or  fe£larie$,  as  they  have  been  fre- 
quently  called  :  and  when  they  withdrew  irom  thc  ec- 
clefiaftical  courts,  they  did  not,  they  fay,  conftit)>>e  a 
church  of  thdr  own,  different  fiom  the  national  church, 
but  profefs  to  be  a  part  of  that  church,  endeavouring  to 
hold  by  her  reiormed  principles,  in  oppoCuon  to  lhofe. 
deviaUons  from  them  which  they  have  ipeciiied  in  ••l*^'*'-,;^^") 
A£I  and  Tejtmomj.  Moft  of  them  hve  in  habits  of^^..^ 
friendfliip  and  intimacy  with  thdr  bretbren  of  the  efta- 
bliihment,  and  they  profefs  an  affedionate  regard  for 
all  thofe  of  every  denomination  who  loTc  Jefus  Chtift 
in  fincerity  and  troth.  In  the  late  re-exhibitiDn  of  theic 
teftimony,  they  have  declared  to  die  world,  that,  were 
tbe  grounds  of  thdr  feceflion  happily  removed,  they. 
would  account  it  one  of  thc  moft  Sngular  feliciiies  of. 
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Ik^  tli^  tuHe  to  retum  with  pleaTore  to  tbe  communion  6f    gajrdens. 


I      ^ti»  cftablifl>ed  church. 
■  ^"'  ^     SECHIUM,  a  genus  of  planti  Monging  to  the  mo- 
'       iKBda  da(s  \  and  in  tbe  natnral  method  ranking  under 
the  34th  order,  Cucurbitecete.     See  Botaky  InJex. 

S£CKEfa>OaF.  GuY  I,£WIS  BE,  a  yery  leamcd 
German,  deTcended  from  an  ancient  and  noble  Sunily, 
was  bom  at  Aurach  tn  Franconia  in  1626«  He  w|tf 
■  good  linguiA,  leamed  in  law,  hiftofy,  and  divinity ; 
and  is  faid  to  have  been  a  tolerable  pahitcr  and  engra- 
ver.  He  was  honourably  employed  by  feveral  of  the 
German  princes ;  and  died  counleilor  of  iiate  to  Fre- 
deric  III.  eledor  of  Brandenburg,  and  chancellor  of 
the  univcrfily  of  Halle,  in  1692.  He  wrote  many 
books,  particularly  "  A  hiAory  and  defence  of  the 
Lntheran  religion,"  2  vol$  folio,  Frankfort,  1602,  in 
Latin. 

S£CK£R,  Thomas,  a  leamed  and  refpeaable  pre- 
late  Qf  thc  church  of  England,  was  bom,  in  1 693,  at  a 
vinage  called  Sibthorp,  in  the  v.Je  of  BeIvoir,  in  Not- 
tingham(hire.  His  father  was  a  ProteAant  diAentcr,  a 
pious,  Yirtuous,  and  fenfible  man  }  who,  having  a  fmall 
patema]  Ibrtune,  £9lIowed  no  profeffioiu  His  mother 
was  tbe  daughter  of  Mr  Brough,  a  fubftantial  gentlc- 
num  lanEier  of  ^elton  In  the  »me  county.  He  recei- 
ved  his  ««lucation  at  feveral  prirate  fchools  and  acade- 
Biies  in  tlie  country,  being  obliged,  by  Tarious  accidents, 
ficqnentl7  to  change  his  maAers. 

Notwiihilanding  this  difadvantage,  he  had  at  the  age 

of  l^  not  only  made  confiderable  progrefs  in  Greek  and 

Latm,  and  tead  the  bcft  writers  in  both  languages,  but 

bad  acquired  a  knowledge  of  French,  Hebrew,  Chddee, 

ttd   ^yriac  j    had  leamed  geography,  logic,  algebra, 

geometry,  conic  fedions,  and  gone  througn  a  courfe  of 

ledures  on  Jewilh  antiquities  and  other  pointS)  prepara- 

toiy  Xo  th«  crttical  ftudy  of  the  Bible.    He  had  been 

deAined  bty  his  father  for  orders  among  the  Difienters. 

Vnth  this  view,  during  the  latter  years  of  his  educatioii, 

Us  fiudies  were  chieAy  tumed  towards  divinity,  in  which 

he  had  ntade  Tuch  quick  adyances,  that  by  the  time  he 

was  23  he  had  cardRilly  read  over  a  great  part  of  the 

Sciiptures,  particularly  the  New  TcAament,  m  the  ori- 

^nal,  and  the  beft  comments  upon  it ;  £uiebius's  £c- 

clefiaflical  Hiftory,^  The  ApoAoIical  Fathers,  Whifton't 

PriniitiTe  Chriilianlty,  and  the  principal  writert  fi>r  and 

againA  MinlAerial  and  Lay  Conformity.— But  though 

me  reAiIt  of  thefe  inquiries  was  a  well-grounded  belief 

of  the  Chxiftian  icvcIation,  yet  not  being  at  that  timc 

•ble  to  decide  on  fome  abftruie  fpeculative  dodrinei, 

nor  to  determine  abfoluteIy  what  commiuiion  he  ftiouId 

cmbrace  ;  he  refoIved,  like  a  wife  and  honeft  man,  to 

poriiie  {bme  proleinon,  which  ftiould  leave  him  at  li- 

oerty  to   w^gh   thofe  things  more  maturely   in   hi> 

dKngh^  and  not  oblige  hhn  to  declare  or  teach  pub- 

Bdy  opinions  which  were  not  yet  thoroughly  lettlcd  in 

ais  own  mind- 

In  1716,  therefore,  he  appHed  himrelf  to  the  fiudy  of 
phyfic,  and  after  gaining  all  the  medical  knowledge  he 
could,  by  reading  tbe  uiual  preparatory  books,  and  at- 
Inding  die  beH  ledures  during  that  and  die  ibllowing 
winter  in  l.ond<xi,  in  order  to  improve  himfelf  iarther, 
in  Jatouary  1718-19  hc  went  to  Paris.  There  he  lod- 
ged  in  the  ianae  houie  with  the  famous  anatomiA  Mr. 
winilow,  whoiĕ  leAures  he  attended,  as  he  did  thofc  of 
^  materia  nsedica,  chemiibry,  and  botany.  at  the  kinit't 
VoL.XlX.   Partl.  * 


S    E    C 

He  (aw  the  opetatioos  of  furgery  at  the  Ht- 
7el  Dieu,  and  attended  aIfo  fc>r  fome  t!me  M.  Gregoiie, ' 
the  accoucheur,  but  mthout  any  dedgn  of  ever  prac- 
tifing  that  or  any  olher  branch  of  furgery.  Here  he 
became  acquainted  with  Mr  Marlin  Benfon,  afterwards 
biihop  of  Gloucefter,  one  of  the  moft  agreeable  and  \\t* 
tuous  men  of  his  time  %  with  whom  he  guickly  became 
much  conne£led,  and  not  many  years  aner  ^vas  united 
to  him  by  the  ftndeft  bonds  of  aftlnity  as  well  as  affec- 
tion. 

Ouring  the  whole  of  Mr  Secker's  continuance  at  Pa* 
ris,  he  kept  up  a  conAant  correfpondcnce  with  Mr  ig- 
feph  Butler,  afterwards  biihop  of  Durham,  with  whom 
he  bccame  acquainted  at  the  academy  of  one  Mr  Jones, 
kept  firft  at  Gloucefter,  and  aiterward  at  Tewkiburj. 
Mr  Butler  having  been  apjpointcd  preacher  at  the  RoUsi 
on  the  lecommendation  of  Dr  Clarke  and  Mr  Edwaiad 
Talbot,  fon  to  Biiliop  Talbot,  he  now  took  occaTion  to 
mention  his  friend  Mr  Secker,  without  Secker's  kno«v- 
ledge,  to  Mr  Talbot,  who  promiied,  in  ca&  ke  choie  to 
take  orders  in  the  church  of  England,  to  engage  the 
biihop  his  fathcr  to  provide  for  him.  This  was  com- 
municated  to  Mr  Secker  in  a  letter  from  Mr  Butler 
about  the  beginning  of  May  1720.  He  had  not  at 
that  time  come  to  any  refolution  of  quitting  the  Audy 
of  phy&c  j  but  he  began  to  fi»refee  many  obftacIes  to 
his  puHuing  that  profeflion  }  and  havmg  never  difconti- 
nued  his  application  to  theology,  his  £brmer  diSSculties 
both  with  regaid  to  conformity  and  fome  other  doubtiiil 
pcnnts  had  gradually  leAened,  as  his  judgement  became 
Aronger,  and  his  reading  and  knowledge  more  exten« 
fiTe.  It  appcars  aIfo  fr9m  two  of  his  letters  ftill  in  be» 
ing,  written  from  Paris  to  a  friend  in  £ngland,  (both 
of  them  prior  to  the  date  of  Mr  Butler's  ab^ve  mention- 
ed),  that  he  was  greatly  diflatisfied  witb  the  divifions 
and  difturbances  whlch  at  that  paiticular  period  prevtul« 
ed  among  the  Di&nters. 

In  this  ftate  of  mind  Mr  Butler's  unexpeded  propo- 
(al  found  him  }  which  he  was  therefote  very  wdl  diipo» 
iĕd  to  take  into  confidcration }  and  after  deliberating 
on  the  fubjed  of  fuch  a  change  for  upwards  of  two 
months,  he  tefQlved  at  Icngth  to  embrace  the  oiTer,  and 
fbr  that  purpoii:  quittcd  France  about  the  beginning  o£ 
Auguft  1720. 

On  his  arriTal  in  £ngland,  he  was  introduced  to  Mr 
Talbot,  with  whom  he  cultivated  a  clofc  acquaintance  } 
but  It  was  unfortunately  of  Tcry  (hort  duration  ;  £>r  iit 
the  month  of  Decembet  that  gentleman  died  of  the 
imallpox.  This  was  a  great  ibock  to  all  his  friend^ 
who  had  juiUy  conceived  the  higheft  .expedatIons  ot 
him  \  but  efpecially  to  an  amiable  lady  whom  he  had 
lately  married,  and  who  was  Tcry  near  finking  4inder  fo 
fudden  and  gricTous  a  ftroke.  Mr  Secker,  befide  Ihar- 
ing  largely  m  the  common  grief,  bad  peculiar  reafon 
to  lament  an  accident  that  feemed  to  put  an  end  to  all 
kis  hopes }  but  he  bad  taken  his  refolution,  and  he 
detennined  lo  perlevere.  It  was  fome  cncouragement 
to  him  to  find  that  Mr  Talbot  had,  on  his  dcathbed, 
recommended  him,  togcther  with  Mr  Benibn  and  Mc 
Butler,  to  his  iathcrls  notice.  Thus  did  that  ciicellent 
yoiinB  man  (for  he  was  but  29  when  he  died),  by  hic 
nice  dircernment  of  chara£tert,  and  his  con£derate  good 
aature,  proTide  mOft  eSeaually,  in  a  few  iolemn  mo- 
menls,  for  the  welfare  Qf  that  church  fiam  which  he 
himiĕlf  was  ib  prematurely  fnatched  away ;  and  at  the 
Q  fiim« 
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lame  time  rai&d  up,  when  he  leaft  thought  of  it,  the     Mr  Secker. 


'  truell  iriend  uid  protedor  to  his  wife  and  unborn 
daughter ;  who  afterwardt  found  in  Mr  Secker  all  ihat 
tender  care  and  affiAance  which  they  could  have  hoped 
for  iirom  t|ie  neareit  relation. 

It  being  judged  neceAary  by  Mr  Seck.er's  friends  that 
he  Ihould  have  a  degree  at  Oxfo>d  ;  and  haying  been 
informed,  that  if  he  ihould  prcTiouily  take  the  degree  of 
DoAor  in  Phyiic  at  Leyden,  it  would  probably  help 
him  in  obtaining  the  other,  he  went  ovcr  and  took  his 
degree  there  in  March  1731  :  and,  as  part  of  his  exer- 
ciie  for  it,  he  compofed  and  printed  a  diirertation  t/e 
Medieitia  Statka,  which  is  fiiU  extant,  and  is  thought 
by  the  gentlemen  of  ihat  profefIion  to  be  a  icniible  and 
leamed  perfoTmance. 

In  April  the  rame  year,  he  entcred  himfelf  a  genlle- 
man  coramoner  of  £.\eter  college,  Oxford ;  alter  which 
he  obtained  the  degree  of  Bachelor  of  Arts,  in  conre- 
^ence  of  the  chanceUor's  recommendatory  letter  to  the 
conrocation. 

He  now  fpent  a  conlidcTable  part  «i  his  time  in  Lon- 
don,  where  he  quickly  gained  the  eileem  of  fome  of  the 
Boil  leamed  and  ingenious  men  of  tboie  days,  particu- 
larly  of  Dr  Clarke,  redor  of  St  James's,  and  the  cele- 
brated  Dean  Berkeley,  afterward$  bilhop  of  Cluyne, 
with  whom  he  every  day  became  more  delighted,  and 
more  cIofely  connedled.  He  paid  frequent  Yiiits  of  gra- 
titude  and  friendihip  to  Mrs  Talbot,  widow  of  Mr  £d- 
ward  Talbot,  by  whom  ihe  had  a  daughter  five  months 
•fter  his  deceare.  With  her  lived  Mrs  Catharine  Ben- 
fon,  iiiter  to  Biihop  Benfon,  whom  in  many.  refpe£ls  ihe 

5reatly  reiembled.  She  had  been  for  feveral  years  Mrs 
'albot's  infeparable  companion,  and  wa«  of  unfpcakable 
ierrice  to  her  at  the  time  of  her  huihand's  death,  by  ex<- 
erting  all  ber  courage,  afUvity,  and  good  fen(e  (of  which 
Ihe  pMTeired  a.  large  ihate),  to  fupport  hcr  friend  under 
fo  great  an  aiRidion,  and  by  aiterwards  attending  her 
fickly  infnit  wtth  the  utmoll  care  and  tendemeis,  to 
«Mch,  under  Providence,  was  owing  the  prefervaUon  of 
a  very  raluable  Iife. 

Biihop  Talbot  being  in  1721  appointed  to  tbe  iee  of 
Darham,  Mr  Secker  was  in  1722  ordained  deacon  by 
him  in  St  James's  church,  and  prieii  not  long  after  in 
the  fame  place,  where  he  preached  hi«  firit  iermon 
March  28.  1723«  The  biihop's  domeiUc  chaplain  at 
that  time  was  DrRnndle,  a  man  of  warm  faiw:y  and 
Tery  brilliant  conTeriation,  but  apt  fometime(  to  bie  car- 
lied  by  the  vivacity  of  his  wit  into  in(fifereet  and  ludi- 
«rous  expreifion$,  wluch  created  htm  enemies,  and,  on 
one  occafion,  produced  drTagreeable  confcquenccs.— 
'With  him  Mr  Secker  was  ibon  aiter  aAbciated  in  tbe 
liilltpp's  family,  and  both  taken  down  by  hii  loidihip  to 
Purham  in  July  1723. 

^  the  ibllowing  year  tbe  Inihop  gave  Mr  Secker  the 
lcAory  of  Hooghton-le-Spring.  This  preferraent  put- 
ting  it  in  his  power  to  fix  himfelf  in  the  vrorld,  in  a 
mnner  agreeable  to  his  inclinations,  he  faon  after  made 
a  propofai  of  marriage  to  Mrs  Benfon ;  which  being  ac 
eepted,  they  weie  married  by  Biihop  Talbot  in  1735. 
At  the  earneil  requeil  of  both,  Mrs  Talbot  and  her 
daughter  confented  to  live  with  them,  and  the  two  6- 
milies  bom  that  time  became  one. 

About  this  time  Biihop  Talbot  alfo  ga^e  preferments 
to  Mr  Butler  and  Mr  Benron,  whofe  rife  and  progrels 
m.  tbe  cburch  is  here  interwoven  with  the  hittory  of 
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In  ihe  winterof  1725-6,  MrButlet£fft  Stcb 
publiilied  his  incomparable  fermon$)  on  which,  asDr'"^ 
Beilby  Porteous  and  Dr  Stinton  iiiform  us,  Mr  Secker 
took  pain»  to  render  the  ilyle  more  fiamiliar,  and  the  au> 
thor's  meaning  more  obvious ;  yet  they  were  at  laft  hy 
many  called  obfcure.  Mr  Secker  gave  his  fricod  the 
fame  airiilance  in  that  noble  work  the  Analogy  of  Rcli- 
gion,  &c. 

He  now  gave  up  all  the  time  he  poiHbly  could  to  ^'s 
reiidcnce  at  Houghton,  applying  himfelf  with  alacrity 
to  all  the  duties  of  a  country  clergyman,  and  fupport- 
ing   that  uTc^ul  and  refpedable  charader    throughoat 
with  ihe  ilrifteft  propriety.     He  omitted  nothing  whkh 
he  thought  would  be  of  nfe  to  the  fouls  and  bodies  of 
the  people  cntruAed  to  his  care.     He  brought  down 
his  converialion  and  his  fermons  to  the  level  of  tbetr 
underilandings  j  he  vifiled  ihem  in  privatc,  he  catechi- 
lĕd  the  young  and  ignorant,  he  receired  his  country 
neighbours  and  tenants  very  kindly  and  hofpitabIy,  and 
was  of  great  iĕrvice  to  the  poorer  fort  of  them  by  his 
ikill  in  phyGc,  which  was  the  only  ufe  he  ever  made  of 
it.     Though  this  place  was  in  a  vety  remote  part  of  the 
world,  yet  the  folitude  of  it  per£edly  fuited  his  Audioas 
difpofition,  and  the  income  arifing  from  it  bounded  hts 
ambition.    Here  he  would  have  been  content  to  ]ive  and 
die ;  here,  as  he  has  often  bcen  heard  to  declaie,  he 
fpent  fome  of  the  happicA  hours  of  bis  liie  ;  and  it  was 
no  thought  or  choice  of  bis  own  that  removed  him  tp 
a  higher  and  more  confpicuaus  fituation  ;  b\it  Mrs  Sec- 
ker's  heullh,   \\hich   now  began  to  decHne,  and  was 
thought  to  be  iniured  by  the  dampnefs  of  the  £tuation, 
obliged  \im  to  tnink  oi  exchanging  it  for  a  roore  heal- 
thy  one.     Acco;dingly,  an  esichange  was  made  through 
the  friendly  interporuion  of  Mr  Benibn  (who  generouily 
iacrificed  bis  own  intereA  on  this  occafioti,    by  relin- 
quiiliing  a  prebend  of  his  own  to  ferve  his  friend)  with 
Dr  Finney,  prebendary  of  Durham,  and  icdor  of  Ry- 
ton  ■,  and  Mr  Sccker  was  inAituted  to  Ryton  and  tbe 
prebend  June  3.  1727.      For  the  two  ibllowing  years 
be  Iived  chieily  at  Durham,  going  every  vreek  to  oSi- 
ciate  at  Ryton,  and  fpending  there  two  or  three  inoBths 
together  in  the  {ummer. 

In  July  1732  be  was  appointed  chaplain  to  the  kingj 
for  which  £ivour  he  was  indebted  to  Dr  Sherlock,  wh« 
haviBg  heard  him  preach  at  Bath,  had  conceiTed  thc 
bigheil  opinion  of  his  abilities,  and  thought  them  weU 
worthy  of  being  hrought  iorward  into  public  notice; 
From  that  time  an  intimacy  commenced  between  theai, 
and  he  received  irom  that  greatprelatemany  iblid  proob 
of  eAeem  and  friendibip. 

His  month  of  waiting  at  St  James's  happened  to  b« 
Auguil,  and  on  Sunday  the  27th  of  ihat  month  bt 
preached  before  the  queen,'  the  king  being  then  abroad. 
A  few  days  after,  her  majefty  fent  ror  him  into  her  clo» 
iet,  and  beld  a  long  converfation  with  lum ;  in  thc 
courfe  of  which  he  took  an  opportunity  of  mentioDiiig 
to  her  his  friend  Mr  Butler.  He  al(b,  not  long  titer 
this,  on  Mr  Talbot's  being  made  lord  chancellor,  found 
means  to  have  Mr  Butlei  eSedually  recommended  to 
him  for  his  chaplain.  The  queen  alfo  appointed  hia 
clerk  of  her  cIofet ;  from  whence  he  roie,  as  his  talentt 
became  more  known,  to  thoie  higb  dignities  whicb  h« 
afterWards  attained. 

Mr  Secker  noiiv  began  to  haTC  a  public  cbaraAer, 
and  ftood  higji  in  the.  eftimation  of  tboftf  who  weie  ali 
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S^sv-  bwed  to  be  the  beft  JDdges  .of  merit :'  he  had  already 
giveD  proois  of  ablliues  that  plainly  indicated  the  emi- 
nence  to  which  he  mull  one  day  riC;,  as  a  preacher  and 
»  dime ;  and  it  was  not  long  before  an  opportunity  of- 
Sered  of  placing  him  in  an  advantageous  poipt  of  vievr, 
Ot  Tyrrwhit,  who  fucceeded  Dr  Clarke  as  rĕ£lor  of 
St  James^s  in  1729,  found  that  preaching  in  fo  large  a 
church  endangered  his  health.  Biihop  Gib£>n,  there- 
fine,  his  &ther'in-Ianr,  propofed  to  the  crown  that  he 
ihoaJd  be  made  reCdentiary  of  St  Paul's,  and'  tbat  Mr 
Scdier  ikoald  facceed  himin  the  redory.  Tlus  arrange- 
meat  was  fo  acceptable  to  thofe  in  power,  that  it  took 
place  withoat  any  diiiiculty.  Mr  Secker  was  inAituted 
te&ot  the  x8th  of  Msy  1733  i  '"^  >"  the  be^nning  of 
Jaly  went  to  Oxford  to  take  hit  degree  of  Oodor  of 
Laws,  not  being  of  fufBcient  ilanding  for  that  of  divini- 
ty.  On  this  occation  it  was  that  he  preacked  his  cele- 
brated  AA  Setnon,  od  the  adnntages  and  duties  of 
acadeoiical  education,  which  wa*  univerfally  allow^d  to 
be  a  mailerpiece  of  faund  reafoning  and  juft  compofi- 
tioa :  it  was  printed  atthe  delire  of  the  heads  of  houfe$, 
and  quickly  paAied  through  feveral  editions,  It  is  now 
to  be  found  in  the  fecond  colledion  of  Occafional  Ser- 
aKKis,  pubESied  by  himlelf  in  1766. 
.  It  was  thought  that  the  reputation  he  acquired  by 
this  knaaa,  contriboted  not  a  little  toward  that  pro- 
Bwtian  which  very  ^oon  foUowed  its  publication.  For 
inDecetnber  1734,  he  received  a  very  unexpe£icd  no- 
tice  ftom  BiOiop  Gibfon,  that  the  king  had  fixed  on  him 
I»  be  hiihop  of  Bridol.  Dr  Benibn  was  about  the  fame 
lime  apfMinted  to'the  leeo^  Gloucetter,  as  was  Dr  Fle- 
■iag  lo  that  of  CarliAe ;  and  the  three  new  biihops 
were  all  confecrated  together  in  Lambeth  Chapel,  Jan, 
19. 1734-5,  tbe  confecrat«>n-rermon  being  preached  by 
m  Thomas,  aiterwards  biihop  of  WincheAer. 

Tbe  honours  to  which  Dr  Secker  was  thus  railed  in 
tbe  piime  of  life  did  not  in  the  Ieaft  abate  his  diligence 
ud  auention  to  bufinefs ;  for  wltich,  indeed,  there  waj 
aew  nute  occaSon  than  ever.  His  leamed  biographers, 
MsSis  Porteous  and  Stinton,  now  relate  the  manner  in 
«rhich  he  fet  about  the  vifitation  of  bis  diocefe,  and  the 
ceremony  of  conGrmation,  which  he  performed  in  a 
gieat  nttmber  (^  places ;  he  alfo  preached  in  feveral 
Aarches,  fometime8  twice  a-day.  The  affairs  of  his 
piri(h  of  St  James*$  being  likewili;  in  great  diibrder,  he 
took  eitraordinary  pains  to  regulate  and  adjuft  every 
thhig,  particularly  the  manageraent  of  the  poor ',  and 
that  even  in  a  temporal  view  became  of  fignal  fervice  to 
his  pariihioners.  But,  fay  our  authors,  "  it  was  their 
^piritaal  we1fare  which  %ngaged,  as  it  ought  to  do,  hit 
thicf  attention.  As  iar  as  the  circumitances  of  the 
'Umes,  and  the  populoufnefs  of  that  part  of  the  metro- 
poKs  iUowed,  be  omitted  not  even  diole  private  admo» 
lutiaiis  and  perfonal  applicalions  which  are  oiten  attend- 
ed  with  the  happieft  eiTeds.  He  allowed  out  of  his 
own  income  a  falary  for  reading  early  and  late  prayers, 
which  had  forAierly  been  paid  oat  of  the  oiTertory  mo- 
ney.  He  held'  a  confirmation  once  every  year,  ex- 
amined  the  candidatet  ieveral  wecks  before  in  the  veftrT, 
aad  gaTe  them  religious  trads,  which  he  aIfo  diAributed 
at  other  times  very  Uberally  to  thofe  that  needed  them. 
He  drew  up,  for  the  ufe  of  his  parilhioners,  that  admi- 
rable  courfe  of  LeBuret  on  the  Church  Catechi/m  which 
hath  been  lately  publiihed,  and  not  only  read  them  once 
•reiy  week  on  the  Hfaal  days,  but  alib  eTcry  Sunday 
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eveaing,  eithte  a(  the  church  or  one  of  the  chapels  be;*    Secker. 
longing  to  it."  "y""" 

The  fermons  which  at  the  lame  lime,  we  are  told,  he 
fet  faimfelf  to  compofe,  "  were  truly  exceUent  and  origi- 
nal.  His  &culties  were  now  in  their  fuU  vigour,  and 
'he  had  an  audience  to  fpeak  before  that  rendered  the 
tttmoft  exeition  of  them  neceirary.  He  did  not,  how- 
ever,  feek  to  gratify  the  higher  part,  by  amuilng  theoi 
with  refined  fpeculations,  or  ingenious  effayt,  uninlelli- 
gible  to  the  lewer  part,  and  unproGtable  to  both ;  but 
he  laid  before  them  all,  with  equal  freedom  and  plain- 
neis,  the  great  ChriAian  duties  belonging  to  tbeir  re» 
fyedive  Aations,  and  reproved  the  follies  and  vices  of 
every  rank  among  them,  without  diilindion  or  pallia- 
tion.  He  Audied  human  nature  thoroaghly  in  all  its 
yarious  forms,  and  knew  ivhat  fort  of  arguments  would 
have  moft  wei^t  with  each  claft  of  men.  He  brought 
the  fubjeft  home  to  their  bofonis,  and  did  not  iĕem  to 
be  merely  iaying  ufeiiil  things  in  thar  prefence,  but  ad> 
drefting  lumfelf  perlbnally  to  eTery  one  of  them.  Few 
cver  poiTeired,  in  a  highet  degree,  tbe  rare  talent  of 
touching  on  die  moft  delicate  fubjeds  with  the  niceit 
propriety  and  decoram,  of  faying  the  moft  famUiar 
things  without  being  low,  the  plaineft  without  being 
ieeble,  the  boldeft  without  giTing  offence.  He  could 
defcend  with  fuch  fingular  eaie  and  iielicity  into  the  roi- 
nnteft  concems  of  common  life,  could  lay  open  with 
fo  mucb  addreis  the  various  workings,  artiSces,  and  eva- 
'fions  of  the  human  mind,  that  his  audience  often  thought 
their  own  particular  caies  aUuded  to,  and  heard  wtth 
furprife  their  private  fentiments  and  feelings,  their  ways 
6f  reafoning  and  principlet  of  a^ing,  exa31y  ftated  and 
defcribed.  Hit  preaching  was,  at  the  fame  time,  highly 
rational,  and  truly  evangelic8l.  He  explained  with  per- 
^icuity,  he  afferted  with  dignity,  the  pecuUar  chara£teri- 
ftic  doArines  of  the  gofpeI.  He  inculcated  the  utility, 
the  neceility  of  them,  not  merely  as  fpeculative  trutbs, 
but  as  adual  inAruments  of  moral  goodnefs,  tending  to 
puriiy  the  hearts  and  regulate  the  Uves  of  men ;  and 
thus,  by  God*s  gracious  apptnntment,  as  well  as  by  tke 
inieparable  connedion  between  true  faith  and  light  prac» 
tice,  leading  them  to  felTation. 

"  Thefe  imporUnt  truths  he  taught  with  the  autho. 
rity,  the  tendeme&,  the  (miUarity,  of  a  paient  inftru£t- 
ing  his  children.  Though  he  neither  pofleffed  nor  af- 
feded  the  artiScial  eIoquence  of  an  orator  who  wants 
to  amufe  or  to  midead,  yet  he  had  that  of  ari  honeit 
man  who  wants  to  convince,  of  a  Chiiftian  preacher 
who  wants  to  teibrm  and  to  fave  diQfe  that  hear  him. 
Solid  argument,  manly  ienfe,  afeiul  direSions,  ihoit, 
neryous,  ftriking  fentences,  awakening  queftions,  fi«- 
quent  and  pertinent  appUcations  of  fcriptare  ;  all  theie 
following  each  other  in  qaick  fucceftion,  and  coming 
CTidently  from  the  fpeaker't  heart,  enibrccd  by  his  elo- 
cution,  hit  figure,  hi»  a^on,  and  above  all,  by  the  cor- 
refponding  iandity  of  hts  example,  ftamped  convi£lion 
on  the  mindt  of  his  hearers,  aitd  fent  tbem  home  with 
impre{fions  not  eafy  to  be  eSaced.  It  wiU  readily  be 
imagined  that  with  theie  powers  he  qaickly  became  one 
of  the  moft  adjnired  and  popular  preachers  of  his  time.'* 
In  1737  he  fucc«eded  to  the  fee  of  Oxfi)td,  on  the 
promotion  of  Dr  Potter  to  that  of  Canterbury,  then  va- 
cant  by  the  death  of  Archbift«op  Wake. 

In  the  fpring  of  1748,  Mrs  Secker  died  of  the  gout 

in  her  Haoiach.    She  was  a  woman  'of  great  fenie  and 

O  t  merit, 
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$erker.  jBerit,  but  of  a  weak  utd  Sckly  conOkutbn.  The  bi 
'  ihop's  aScSion  and  tendernc&  &r  her  was  faited  to  his 
charaSer.  In  1750,  he  was  mHalled  dean  of  St  Paul's, 
finr  which  he  gave  in  exchange  the  re£lory  of  St  Jaines's 
and  his  prebend  of  Durham.  "  It  was  no  wonder  (fa7 
our  authors)  that,  after  prefiding  over  fo  extenAve  and 
populous  a  parifh  for  upwards  of  17  years,  he  (hould 
wiilingljr  confent  to  be  releafed  irom  a  borden  which  be« 
gan  now  to  grow  teo  great  ibr  bis  ftrength.  When  he 
preached  his  farewel  fermon,  the  whole  audience  melted 
into  tears  :  he  was  followed  with  the  prayers  and  good 
wi(hes  of  thofe  whom  every  honefi  man  would  be  moft 
ambitious  to  pleafe  ;  and  there  are  numbers  itill  living 
who  retain  a  ilrong  and  gratetiil  remembrance  of  his  in- 
ceiTant  and  tender  folicitude  for  their  wel&re.  Having 
now  more  leifure  both  to  profecute  his  own  ihidies  and 
to  encourage  thofe  of  olhers,  he  gave  Dr  Church  con- 
Aderable  affiftanc«  in  his  Ftrfi  and  Second  Vindication  of 
the  Miraeulous  Powert,  &c.  agunft  Dr  Middleton,  and 
he  was  of  equal  ufe  to  him  in  his  Analyjis  of  Lord  Bo- 
Ungbroke^s  Works.  About  the  ikme  time  began  the  lat» 
Archdeacon  Sharp's  controverfy  witli  the  tollowers  <£ 
Mr  Hutcbinfon,  which  was  carried  <m  to  the  end  of 
the  year  1755."  Biihop  Secker,  we  are  told,  read  over 
all  Dr  Sharp's  papcrs,  amountiog  to  three  volnmes  8vo, 
and  correded  and  improved  them  throughout.  But  the 
eafe  which  this  late  change  of  iituation  gave  him  was 
ibon  diilurbed  by  a  heavy  and  unexpe£led  (Iroke,  the 
lols  of  his  three  friends,  Bilhops  Butler,  Beniim,  and 
Berkeley,  who  were  all  cut  off  within  the  ^pace  of  one 

Our  authors  next  give  aa  account  of  the  part  which 
Dr  Secker  bore,  in  the  Iioufe  of  lords,  in  refped  te 
the  femous  repeal  of  the  Jew  bill ;  for  which  the  duke 
«f  NewcaiUe  mored,  and  was  feconded  by  the  Biihop, 
in  a  fpeech  which,  we  are  told,  was  remarkably  well  re- 
ceived.  At  length  his  dillinguiihed  merit  prevailed 
over  all  the  political  obAacles  to  his  advancement,  and 
placed  bim,  without  any  e£Ports  or  application  of  his 
own,  in  that  iraportant  ilation  whidi  he  had  (hown  him- 
ielf  fo  well  qualified  to  adom.  On  the  death  of  Arch- 
bilhop  Hutton,  he  was  promotcd  to  the  fee  af  Canter- 
bury,  and  was  confirmed  at  Bowwchurch,  April  21. 
1758}  on  whick  occaGon  oar  authors  ob(ia:ve,  that  is 
accepting  this  high  and  burdenlitme  (lation,  Dr  Seckcr 
aded  on  that  principle  which  inAuericed  him  through 
}i(i;  i  that  he  facriiiced  his  own  eafe  and  comfort  to  con- 
liderations  of  public  udUty ;  that  the  mere  fecul«r  ad- 
vantages  of  grandeur  wore  ohjeds  below  his  ambition  ; 
and  wcre,  as  he  knew  and  fdt,  but  paor  compenfations 
for  the  anxiety  and  diSicuIties  attending  them.  He  had 
never  once  throi^h  his  whole  life  alked  pre&rment  Ibr 
himfelf,  nor  ihown  «ny  unbccoming  eagemefs  iat  it ;  and 
the  ufe  he  made  of  his  newly  acqmred  dignity  very 
«learly  ihowed,  that  rank,  and  wealth,  and  power,  had 
in  no  other  light  any  charms  iat  him,  than  as  they  en- 
tkrged  thc  fphcrc  of  his  adive  and  indufirious  benevo- 
knce. 

He  fought  out  and  encouraged  men  of  real  genius 
or  cxtenfive  knowledge ;  he  expendcd  300!..  in  arran- 
ging  and  impronng  the  maauiciipt  m^rary  at  laambeth ; 


andob(erving  nith  concem,  that  the  libiaiy  of  printed  Seckc. 
books  in  that  palace  had  received  no  additions  fince  tbe  'V  »< 
time  of  Ardtbiihop  Tennilbn,  he  made  it  his  buiineis 
to  coUe£I  books  in  all  languages  from  moil  parts  of  £u- 
rope  at  a  very  great  expence,  with  a  yiew  of  fupplying 
that  chaiin ;  which  he  accordtngly  did,  by  leaving  diem 
to  the  library  at  his  death,  and  tliereby  renderul  that 
coUe&ioa  one  of  the  noblell  and  moft  u(efiil  in  the  luog- 
dom. 

All  defigns  and  inAitutions  which  tended  to  advance 
good  morals  and  true  religion,  he  patronized  with  zeal 
and  generoSty :  he  contnbuted  largely  to  the  mainte» 
nance  of  fch<>ols  for  the  poor ;  to  rebnilding  or  repair- 
ing  parfonage  houfes  and  places  of  worihip  ;  and  gave- 
no  lefs  than  600I.  towards  ere^ng  a  chapel  in  the  pa- 
riih  of  Lambeth.  To  the  fociety  lor  promoting  Chrif. 
tian  knowledge  he  was  a  liberal  beneCador ;  and  to  ^t 
for  propagating  the  gofpel  in  foreign  parts,  of  which  he 
was  the  prefident,  he  paid  much  attention  ;  was  con- 
ftant  at  itll  the  meetings  of  its  members,  even  fometimcs 
when  his  health  would  but  ill  permit,  and  fuperintended 
their  deliberations  with  confummate  prudcnce  and  tem- 
per. 

Whenever  any  publications  came  to  his  knowledge 

that  were  manifcftly  calculated  to  corrupt  good  morals, 

or  fubvert  the  fbundations  af  Chrifiia4uty,  he  did  his 

otmoil  to  fb>p  the  circulation  of  them ;  yet  the  wietcb' 

ed  aulhors  them(elveshe  was  fo  far  from  wilhing  to  treat 

with  any  undue  rigour,  that  he  has  more  tfaan  once  ezt 

tended  his  bounty  to  them  in  diftre(s.    And  whoi  theic 

writings  could  not  properly  be  fuppieffed  (as  was  too 

often  the  cafe)  by  lawful  authority,  he  engaged  men  of 

tdiilities  to  anfwer  them,  and  rewatded  them  (br  their 

trouble.     His  attention  was  e^etywhere.   -£ven  the 

falfehoods  and  miirepreientation  of  writers  in  the  new£> 

papers,  on  religious  or  ecclefiaftical  fubjefls,  he  general- 

ly  took  care  to  bave  contradided ;  and  when  dtey  feea' 

ed  likely  to  injure,  in  any  material  degree,  the  caufe  of 

virtue  and  reUgion,  or  the  leputation  of  eminent  and 

worthy  men,  he  would  fometimes  take  the  trouble  of 

anfwering  them  himfelf.     One  inftance  of  this  kind« 

which  does  him  honour,  and  de(crves  mention,  was  his 

defence  of  Biihop  Butler,  who,  in  a  pamphlet  pubUih» 

ed  in  1767,  was  accufed  of  having  died  a  Papift.     Th« 

condud  which  he  obferved  towaidis  the  iĕver^  divifions 

and  denominations  of  Chriitians  in  this  kingdom  was 

fuch  as  ihowed  his  way  of  thinking  to  be  truly  Ubenl 

and  cathoUc.    Th«  dangerous  fpirit  of  popery,  indeed, 

he  thought  ihould  always  be  kept  under  proper  legal 

reftraints,  on  account  01  its  natual  oppofition  not  only      - 

to  the  religious  but  the  civil  rights  of  mankiRd.    H« 

therefore  ob(erved  its  movements  witb  carc,  and  exhort- 

ed  his  clergy  to  do  tbe  fame,  efpecially  thofe  wlio  weie 

fituated  in  the  midft  of  Roman   Catholic   iaaa&ui 

againft  whafe  inAuence  they  were  charged  to  be  upon 

their  gnard,  and  were  fiimiihed  with  proper  books  oc 

inftru£tions  for  that  purpofe.     He  took  all  fit  opportu- 

nities  of  combating  the  errors  of  the  chutch  of  Roipe  in 

his  own  writings  (a)  ;  and  the  beft  anfwers  that  wcie 

publiihed  to  fome  of  tbe  latc  bold  apologies  for  popeiy 

were  writteo  at  his  inAance,  and  under-his  diredion. 

Wth 


(a)  See  particularly  his  fcimons  oa  the  lebellioa  in  1 745^1;  on  the  PtoteAant  working  fcfaools  in  IielaiDd ;  on  tbe 
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Whh  the  mSeattsa  his  Gnce  waS  Ancerel^  defirons 
of  culuvating  •  good  iindcrfi8nding.  He  coniidered 
them,  ia  general,  as  a  confcientiou$  and  valuable  clals  of 
nien.  With  (ome  of  the  moft  eminent  of  thon,  Watts, 
Doddridge,  Leland,  Chandler,  Lardner,  he  maintained 
an  intexourre  of  iiriendlhip  or  civility.  £y  the  •moft 
candid  and  lioniiderate  part  of  them  he  was  hiehly  re- 
verenced  and  eiieemed  ;  and  to  fuch  among  them  as 
needed  help  he  {howed  no  lc(s  kindnefs  and  liberalily 
than  to  thole  of  his  own  communion. 

Nor  nas  his  concetn  for  tht  Protedant  caufe  confined 
to  his  own  country.  He  was  well  known  as  the  great 
patron  and  proteSor  of  it  in  Tarious  parts  of  Europe  } 
bom  whcnce  he  had  frequent  applications  for  a(Gftance, 
which  iiever  failed  of  being  favourably  received.  To 
feveral  Ibreign  Protedants  he  allowed  penGons,  to  others 
be  ga*e  occaiknal  relief,  and  to  ftiiae  of  their  univerfi- 
ties  «as  an  annual  benefa&or. 

In  public  afi^rs,  his  Giace  aSttd  the  part  :of  an  honeH 
citiien,  and  a  worthy  member  of  the  Britiih  legiHature, 
From  his  firft  entrance  into  the  houfe  of  yeera,  his 
padiamentaiy  condu£i  was  uiuformly  upnght  and  noble. 
He  kept  equally  clear  from  the  extremes  of  fa£lious  pe- 
tulance  and  iĕrvile  dependence }  never  wantonly  thwart- 
iog  adminiiliation  from  motives  of  pacty  zeal  or.piiyate 
pique,  or  perfonal  attachment,  or  a  paSion  for  popula- 
atj  i  nor  yet  going  every  loigth  with  cTery  minitter 
fix)ai  views  of  intereA  or  ambitioa.  He  admired  and 
lo*ed  the  conttitotion  of  his  country,  and  wilhed  to 
preierve  it  unalteied  and  unimpaired.  So  long  as  a  due 
s^gard  to  this  was  maintained,  he  thought  it  his  duty  to 
ii^port  the  meafuies  of  govemment ;  but  whenever  they 
«ere  evidently  iiicaiififient  with  the  public  weUare,  he 
oppoicd  ihem  with  iieedom  and  firmnefs.  Yet  hit  op-' 
poStioa  was  always  tempered  with.  the  utmoA  Sdelity^. 
iefped,  and  decency,  to  the  ejceellent  prihce  upon  the 
thraae ;  and  the  moft  candid  allowances  foT  the  tma- 
Toidible  ertors  and  infirmities  even  of  the  very  beft  mi- 
ai&en,  and  the  pecaliarly  diiRcult  Ctuation  of  thofe  who 
eoTern  a  free  and  highr-fpiiited  people.  He  feldoB 
JJNJte  ia  parliament,  except  where  the  intercAs  of  re- 
ligioa  and  virtue  fi:emed  to  require  it ;  but  whenever 
he  didj.he  fpoke  with  propriety  and  Arcngth,  and  was 
htard  with  attention  and  deference.  Though  he  never 
attached  himielf  blindly  to  any  iet  of  men,  yet  his  chief 
political  connedions  were  with  the  late  diike  of  New- 
cattle  and  Lord  Chancellor  Hardwicke.  To  thefe  he 
pnncipaUy  owed  his  advancenient  j-andhehad^the  good 
fortaiie  to  live  long  enough  to  ihow  his  -  gratitucte  to 
theta  or  thdr  defcendants. 

For  more  than  ten  years,  during  which  D«  Secker 
enjoyed  the  iee  of  Canterbury,  he  refided  conftantly  at 
hb  aichiepiicopal  houfĕ  at  Lambeth.  A.few  montht 
bdbre  his  dcath,  the  dreadiiil  pains  he  felt  had  compcUed 
him  to  think  of  trying  the  Bath  waters :  but  that  de> 
fign  was  ilopiied  by  the  &tal  accident  wMch  put  air  cnd 
toUsHe. 

l&  Gtace  had  been  for  many  years  fub}ed  to  the 
gout,  which,  in  thelatter  part  of  his  Iife,  retumed- with 


more  freqa<iicy  aod  «iolenoe,  and  did  not  go-aff  In  •:  Seck«r. 
regular  manner,  but  left  the  parts  a&Aed  Tor  a  long 
time  very  weak,  and  was  fucceeded  by  pains  in  difiFerent 
parts  of  the  body.  About  a  year  and  a  half  before  he 
died,  aiter  a  fit  of  the  gout,  he  was  atlacked  with  a- 
pain  in  the  arm,  near  the  ihoulder,  which  having  conti^ 
nued  about  1 2  months,  a  fimilar  pain  feizcd  the  uppe» 
and  outer  part  of  the  oppofite  thigh,  and  the  arm  foon- 
became  eaGer.  This  was  much  more  grievous  than  the 
former,  as  it  quick1y  dirabled  him  from  walkbg,  and 
kept  him  in  aliaiott  condnoal  torment,  except  when  he 
wasin  a  reclining  pofition.  Duting.  this  time  he  had ' 
two  or  three  fits  of  the  gout ;  but  oidther  the  gout  nor 
the  medicines  alleviated  thefe  pains,  which,  with  the 
want  of  exercife,  brought  him  into  a  gcaeral  bad  habit 
of  body. 

On  Saturday  July  30.  1768,  he  was  feized,  as  he' 
fat  at  dinner,  with  a  Sckneis  at  hit  Aomach.    He  re- 
covered  before  night  v  but  the  next  evening,.  while  his 
phyficians  were  attending,  and  his  fervants  laiiing  him 
on  his  couch,  he  fuddenly  cried  out  that  his  thigh-bone 
was  broken..   The  ihock  was  fo  violent,  that  the  leryants '- 
perceived  tbe  couch  to  ihake  undez.him,  and  the  painj 
fi>  acute  and  unespeded^  that  it-  overcame  the  firmnefs  - 
hc  ib'remarkably  poSeSed.     He  lay  fbr  fome  time  in 
great  agonies  ;  but  when  the  (iirgeoas  anived,  and  dif- 
covered  with  certainty  that  the  bone  was  broken,  he 
was  perie^y  Tefigned,  and  never  afterwards  aiked  a 
queftion  about  the  event.     A  fever  ibon  enfued.    On-- 
Tueiday  he  became  Icthargic,  and  continued  Ib  till- 
about  five  o*clock  on  Wednefday  aAcmoon,  when  he 
exptred  with  great  calmneis,  in  the  yjth  year  of  his 

On  examination,  thc  th!gh/-bone  'was  -^ound  to  be  ca- 
nDHS  about  four  inches  in  length,  and  at  nearly  the 
fame  diftance  irom  its  head.     The  diii^  took  its  niĕ 
from  the  intemal  paxt  of  the  bone,  and-had  ■£>  entirely 
deAroyed  its  fubftance,  that-  nothing  remained  at  the 
part  wheie-  it  was  brokenr  but  a  portion  of  its  outward- 
integument;  andeveii  this -hadmany  perforations,  one 
of  which  was  -large-  eneugh  tO'  admit  two  fihgers,  and 
was-filled  with  a  lungous  fubfiance  atifing  iiom  within 
the  bone^    Thece  was  no  appeorance  -  ot  matter  about 
the  carics,  and  the  fiirrounding  parts  were  in  a  foun<t  '■ 
ilate.     It  wat  a^^iarent  that  the  torture  which  he  un- 
derwent  during  the  gradual  corrofion  of  this  bone  muft  ' 
have  been  inexpreiribly  grcat.     Oat  of  tendemefs  to  his  ■ 
family  he-f«ldom-madeany'Complaints  to  them)  but  to 
his  phyficians  he  frequ«ntlj  deelared  his  pains  were  fo  ' 
eycrnciating,.  that  imlefs  fome  relief  could  -  be  iprocured  ' 
he  thonght  it  would  be  impoAible  for  human  nature  to  ' 
fupport  themlong.,     Yet  he  bore~them-for  upwards  of 
fix  months  'with  aftonilhing  patiehce  and  fortitude  ;  fat 
up  generally  the  greater  pert  of  the  day,  admitted  his  > 
particnlar  -  /ricndslo  iee  hira,  mixed  witli  his  £amily  at 
the  tifual  hours,  fometimcs  with  his  afual  -  cheerfulneis  j  ■ 
and,  -except  fome  very  ilitrht  defc£ts  of  mcmory,  retain- 
ed  all  his  faculties  and  ienres  in  their  iiill  vIgour  tSiH 
wtthin-a  few  daysof  his  dcath.     He  was  buned,'  pur-' 

fuant 


5ih  of  November }  and  a  great  number  of  occaSonal  paSages  to  the  fame  purpQfe,  in  rarious  parts  of  his  leSure«, , 
icmions,  aad  othei  wodu.  ^        \ 
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fiumt  to  hU  ovt(i  dire£Uon$,  in  a  corertd  paSage,  lead- 
ing  fiom  a  pri«Bte  door  of  the  palace  to  the  norlh  door 
of  Lambeth  chorch  j  and  he  foTbade  an^r  moaument  or 
epitaph  to  be  placed  over  him. 

Bj  his  wiU  he  appc^nted  the  Rer.  Dr  Daniel  Bur- 
ton,  canen  of  ChriA-church,  and  Mrs  Calherine  TaU 
bot,  alreadjr  mendoned  in  the  courre  of  thefe  memoirs, 
liis  esecutorsj  and  Ieft  13,000!.  in  truR  to  the  Drs 
Porteous  and  Stinton,  his  chapltuns  ;  to  pay  the  intered 
thereof  to  Mrs  Talbot  and  her  daughtec  during  their 
joint  Vms,  or  the  li£e  of  the  furvivor ;  and  after  the 
deceare  of  both  thofe  ladies,  ii,oool.  of  the  faid 
13,0001.  are  to  be  transSerred  to  charitable  pttTpofes } 
amongft  which  are  iooal>  to  the  Society  fbr  the  Pro- 
pagation  of  the  GofpeI,  and  loool.  to  the  fame  fociet}r 
tbr  a  bilhap  or  biihops  in  the  king's  dominions  in 
America. 

'  The  following  dercripdon  is  giren  of  his  perfon  :  He 
T(ras  tall  and  comelj ;  in  the  earljr  part  of  liis  life  flen- 
der,  and  rather  confumptive;  but  as  he  advanced  in 
yearS  his  conHitution  gained  ilrength,  and  his  fize  in- 
ereafed,  yet  never  to'a  degree  of  corpulenc/  that  yras 
difproportionate  or  troublelome. 

The  dignlty  of,his  fbrm  correfponded  with  the  groat- 
nefs  of  his  mind,  and  infpired  at  all  times  refpe£l  and 
awe  ;  but  peculiarlj  fo  when  he  was  engaged  in  any  of 
the  more  folemn  fun^ons  of  leligion,  into  which  he  en- 
tered  with  fuch  devout  eameftnefs  and  warmth,  with 
fb  juft  a  conrcibufnefs  of  the  place  he  was  in,  and  the 
buiinefs  he  was  about,  as  (eemed  to  raife  him  above  him- 
felf,  and  added  Mew  life  and  fpirit  to  the  natural  grace- 
iulners  of  his  appearance. 

His  countenance  was  open,  ingenious,  and  expreflive 
of  every  thing  right.  It  varied  eafily  with  his  fpirit$ 
and  his  feelings,  fo  as  to  be  a  faithRil  interpreter  of  his 
mind,  which  was  incapable  of  the  Ieaft  diSimuIation.  It 
could  fpeak  dejeflion,  and,  on  occaAon,  anger,  very 
Arongly  ;  but  when  it  meant  to  fliow  pleafare  or  appro- 
bation,  it  foftened  into  a  moft  gracious  fmile,  and  dif- 
fufed  over  all  his  features  the  moft  benevolent  and  re- 
viving  complacency  that  cait  be  imagined. 

SECOND,  in  Geometry,  Ckr»no1ogy,  &c.  thc  6oth 
part  of  a  prime  or  minute,  whether  of  a  degree  or  of  an 
liour. 

Secokd,  in  Mujlc,  one  of  the  mafical  intervals  ;  be- 
ing  only  the  di£ference  between  any  found  and  the  next 
Deareft  found,  -whether  above  or  below  it. 
Second  Major,  in  MuHc.  Sse  Interval. 
SecOND  Mittor,  in  Mufic.  See  Interval. 
SecOND  Sight,  in  Erfe  called  Ta^ch,  is  a  mode  of 
feeing  fuperadded  to  that  which  nature  generally  be- 
ftows.  This  gift  or  faculty,  which  is  neither  voluntary 
nor  conftant,  is  in  general  rather  troublefonie  than  agree- 
able  to  the  poScirors  of  it,  who  are  chieAy  found  among 
the  inhabitants  of  the  Highlands  of  Scotland,  thofe  of 
the  Weftem  ifles,  of  the  ifle  of  Man,  and  of  Iretand.  It 
is  an  impreAion  made  either  by  the  mind  upon  the  eye, 
6r  by  the  eye  upon  the  mind,  by  which  things  diftant  or 
iiiture  are  perceived,  and  feen  as  if  they  Were  prefent. 
A  man  on  a  joumey  far  from  home  falls  from  his  horfe; 
another,  who  is  perhaps  at  work  about  the  houfe,  fees 
him  bleeding  on  the  ground,  commonly  with  a  landPcape 
of  the  place  whete  the  accident  befals  him.  Another 
feer,  driving  hoine  his  cattle,  or  wandering  in  idlenefs,  or 
mufing  in  the  funftune,  is  fuddenly  furprifed  by  the  ap- 
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pearance  of  a  bridal.  ceremony,  or  liineral  piocelBoii,  and  Scc«4 
counts  the  mourners  or  attendants,  of  whpm,  if  he  knjoi^-s  '*~y« 
them,    he  relates  tbe  names ;  if  he  knows  them  jnot, 
fae  can  defcribe  the  drelTes.     Tbings  diilant  are  ieen  at 
the  inftant  they  happen. 

Of  things  future,  John(bn  fays  thathe  knows  no  rule 
pretended  to  for  determining  the  time  between  the  fight 
and  the  event ;  but  we  are  infonned  by  Mr  Grofe,  uat 
io  general  thetimeof  accomplidimetitbears  (bme  relation 
to  the  time  of  the  day  iii  which  the  impreAions  are  te* 
ceived.  Thus  vifions  feen  early  in  the  moming  (which 
ieldom  happens)  will  be  much  fooner  accompIiSied  than 
thofe  appcaring  at  noon ;  and  thofe  feen  at  noon  will 
take  place  in  a  much  Aiorter  time  than  thofe  happening 
at  night ;  fometimes  the  accorapIifliment  of  the  laft  doeS 
not  faU  out  witbin  a  year  or  more. 

Thefe  vifions  are^t-confined  to  iblennor  impoitanl 
erents ;  nor  is  it  tnie,  as  is  comiA6nly  reported,  that  to 
the  fecond  fight  nothing  is  prefented  but  phantaiiis  of 
evil.  The  tuture  vifit  of  a  mountebank,  or  piper;  a 
plentiful  draught  of  fifti ;  the  arrival  of  common  ttavel- 
lers  ;  or,  if  poAible,  ftill  more  trifiing  matters  than  the(e, 
— are  forefeen  by  the  feets.  .  A  gentleman  told  Dr  John- 
fon,  that  when  he  had  once  gone  far  from  his  own  idand, 
one  of  his  labouring  fervants  predifled  his  retura,  and 
defcribed  the  livery  of  his  attendant,  whicb  hehad  nerer 
worn  at  home  ;  and  which  had  been,  without  any  pre- 
vious  defign,  occafionally  given  him. 

As  many  men  eminent  wc  fcience  and  literature  have 
admitted  the  reality  of  this  apparently  ufe]efs  gift,  we 
ihall,  wilhottt  interpofing  our  own  opinion,  give  the 
refle£Hons  of  two  of  the  firft  chifraflers  of  the  age 
ttpon  it,  and  Ieave  our  readers  to  form  their  own 
jttdgment.  fiy  Dr  Beattie  of  Aberdeen  it  is  thus  ac- 
counted  for. 

The  Highlands  of  Stetland  are  a  pi£Iurefque  but  a 
melancholy  country.  Long  tra£ls  of  mountainous  de- 
iert,  covered  with  dark  heath,  and  often  obfcured  by 
mifly  weather ;  narrow  valleys,  thinly  inhabitcd,  and 
bounded  by  precipices  refoimding  with  tbe  fall  of  tor- 
rents ;  a  foil  fo  rugged,  and  a  chmate  fo  dreary,  as  in 
many  parts  to  admit  neither  the  amulements  of'paf- 
turage  nor  the  laboors  of  agriculture  ;  the  moumfiil 
daAiing  of  waves  along  the  friths  and  lakes  that  inter- 
fe£t  the  country  ;  the  portentous  noifes  which  every 
change  of  the  wind  and  every  increaied  diminution  of 
the  waters  is  apt  to  raife  in  a  lonely  region  full  of 
echoes  and  rocks  and  caVeras ;  thc  grotefque  and  •' 
ghallly  appearance  of  fuch  a  landfcape  by  the  light  of 
the  moon :  objects  like  thefe  diffufe  a  gloom  over  the 
&ncy,  which  may  be  compatible  enougn  with  occafion- 
al  and  fociaI  merriment,  but  cannot  fail  to  tinflure  the 
thoughts  of  a  native  in  the  hour  of  filence  and  folitude. 
If  thefe  people,  notwithftanding  their  reformation  in 
religion,  and  more  frequent  intcrcourfe  with  rtrangers, 
do  ftill  retain  many  of  their  old  fuperftitions,  we  need 
not  doubt  but  in  former  times  they  muft  have  been  much 
more  enflaved  to  the  horrors  of  imagination,  when  befet 
with  the  bugbears  of  Popery  and  Paganilin.  Mofl  of 
their  fuperftitions  are  of  a  melancholy  caft.  That  of 
/econdjigki,  by  whicb  fome  are  ftill  fuppofed  to  be  haunt- 
ed,  is  confidered  by  themfelves  as  a  misfbrtune,  on  ac- 
count  of  the  many  dreadful  images  it  is  faid  to  obtrude 
upon  the  fancy.  Itis  faid  that  ibme  of  the  Alpine  re- 
gions  do  likewiTe  lay  daim  to  a  fort  of  fecond  %hti 
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teaoA  .Nbr  »  k  mndcTful,  dat  peiibns  of  a  Uvely  iroaginatioB, 
•  imnuired  in  «Jeep  iblitude,  and  furtounded  with  the  ftu- 
pendous  icenery  of  cloads,  precipices,  and  torrents, 
Aiould  dream  (even  when  they  think  theinfelves  awake) 
of  thore  few  Ariklng  ideas  with  which  their  lonely  lives 
are  diverfified :  of  corpies,  funeral  proceiTions,  and  otber 
fiifa)eA$  id  tcrrorj  or  of  marriage!),  and  the  arrival  of 
ilrangen^  and  fuch  like  matters  of  more  agreeable  cu- 
tiafit7; 

Let  it  be  obIerved  airo^  that  thc  ancient  Highlanders 
of  Scotland  had  hardly  any  other  way  of  fupporttng 
themfĕlves  than  by  hunting,  Sihing,  or  war ;  profeiIions 
that  are  continually  espoied  to  fa(al  accidents.  And 
i>ence,  tto  doubt,  additional  horrors  would  often  haunt 
their  iblitude,  and  a  deeper  gloom  over(hadow  the  ima- 
gination  even  of  the  hardieA  native. 

A  foiiictent  evtdence  can  hardly  be  fqund  for  the  re- 
ility  of  the  Jeeond Jight,  or  ab  leaft  of  what  is  commonly 
sndeHiood  by  that  term.  A  tr«atife  on  the  fubje£l  was 
publinied  in  tbe  year  1762,  in  which  many  tales  were 
told  of  peribns  whom  the  author  believed  to  have  l}een 
£ivaured,  or  haunted,  with  thefe  illuminations  ;  but  moft 
of  the  tales  were  triiling  and  ridiculous:  ahd  the  whole 
work  betrayed,  on  the  i»rt  «f  tlie  compiler,  iiich  extreme 
credulity,  as  could  not  f>il  to  prejadtce  many  readers  a- 
gainft  his  fyftem. 

That  any  of  thefe  riiionaries  are  apt  to  be  fwayed 
m  thiir  declarations  by  iinifter  views,  we  will  not  fay : 
but  this  nay  be  f»d  with  confidence,  that  none  but  ig- 
noranl  people  pretend  to  be  gifted  in  thts  way.  And 
in  them  it  may  be  nothing  inore,  perhaps,  than  ihort 
5ti  of  fudden  ileep  or  drowiinefs,  attended  with  lively 
dreams,  and  arifing  from  fome  bodily  diforder, '  the  ef- 
.feft  of  idlenef$,  low  fpirits,  or  a  gloomy  Smagination, 
Fw  it  is  admitted,  even  by  the  me(l  credulous  Hlgh- 
knders,  tbat  as  knowledge  and  induftry  are  propaga- 
ted  in  Uidr  country,  the  lecond  iight  difappears  in  pro-- 
pettion  ;  and  nobody  ever  laid  claim  to  the  iaculty  who 
was  much  employed  in  the  intercourfe  of  fociaI  life  (a). 
Kar  b  it  at  all  extriordinary,  that  one  ihould  have  the 
•ppearance  of  being  awake,  and  ihould  even  think  oneV 
m  fe,  dnring  tllme  fit»  of  doSng ;  that  they  ihonld 
Mme  on  fuddenly,  imd  whSe  one  is  engaged  in  foffie 
hufine&  The  iame  thing'  happens  to  peHbns  much 
Atigued,  or  long  kept  awake,  who  frequetTt1y  f«]l  aileep 
fiir  a  moment,  or  for  a  long  fpace,  while  they  are  iland- 
ing,  er  walkJng,  or  riding  «a  b'orfeback.  Add  but-  »■ 
livdy  dream  to  tbis  Aumliier,  and  (which  is  the  lrequent 
efta  of  diieafe)  take  away  the  confci6ufneis  -of  haring 
bcen  aOeep,  and  a  fuperflitieus  man  may  eaSly  miftake 
kis  dream  iat  a  waking  vifion  ;  which,  however,  is  foon 
feigottcn  when  no  fuofeq«ent  occurrence  recals  it  to- 
ba  nemory ;  but  which,  if  rt  IhBlI  be  thooght  to  re- 
iemble  any  lutnre  event,  esalts  the  poor  dt^eamer  into  a 
Kghhnd  prophet.  This  conceit  inalces  him  more  re» 
elne  and  more  melancholy  than  ever ;  and  ib  feeds  his- 
dHĕale,  and  muItipUeahis  vifiens ;  whlch,  if  they  arenot 
^paied  by  bufincf>-or'  ibciety,  nMiy  continue  to  baunt: 
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him  as  long  ds  he  liv« ;  and  which,  ia  tltcir  progieis    Seeeaajl, 

through  the  neighbourhsod,  receive  ibaie  new  tiiiAuies  ^ — 

of  the  marvellou9  from  every  mouth  that  promotec  their 
circulation.  As  to  tbe  prophctical  nature  dt  tbb  iĕ- 
cond  iight,  it  cannot  be  admitted  at  all.  That  the 
Deity  lliould  work  a  miracle  in  order  ta  give  intimatioa 
of  the  frivolous  things  that  there  tales  are  made  up  of, 
the  aTrival  of  a  Aranger,  the  nailing  of  a  coffin,  or  the 
colour  of  a  fuit  of  clotlies ;  and  tbat  tbefe  intimadons 
ihould  be  given  £>r  no  end,  a»d  to  thofe  peirons  only 
who  are  idle  and  folitary,  who  fpeak  Gaelic,  or  who  live 
aiDong  moiuitaiiis  and  deferts— is  like  nothing.  in  natUBe 
or  providence  that  we  «re  acquunted  with  ;  and  muA- 
therefore,  unleis  it  were  confirmed  by  iatisfa6Iory  prDof 
(which  is  not  the  cafe),  be  reje£led  as  abiiiKl  and  incrs- 
dible. 

Thefe  vifions,  fuch    as  they  are,  may  reafonabIy- 
enough  be  afcribed  to  a  diftempered  fancy.   '  And  that 
in  them,  as  well  as  in  our  ordinary  dreams,  certain  ap- 
pearances  ihould,  on  f(Hne  rare  occaCons,  leTemble  cer-  - 
tain  events,  is  to  be  expeded  irom  tlie  laws  of  chance  \  . 
and  feems  to  have  in  it  nothing  more  mar^ellous  er  fu- 
pernatural,  than  that  the  parrot,  who  deals  out  his  icur- 
nlities  at  random,  ihotild  ibmetimes  happen  to  Ĕdute  th« 
pafienger  by  his  right  appellation. 

To  the  confidence  of  there  objedions  Dr  J^Dfan  re- 
pUes,  that  by  preSiming  to  detcrimne  wliat  is  fit,  and  ' 
what  is  beneficial,  they  preitippofe  more  knowledge  of 
the  univerfal  fyftem  than  man  has  attained  ;  and  there- 
fore  depend  upon  principle»  too  complicaled  and  esten- 
five  for  our  compreheiifion  ;  and  tliat  there  can  be  no  ■ 
fecurity  in  the  coniequcnce  when  the  premiiĕs  are  not- 
imderiiood ;  that  the  iecond  fight  is  only  wQnderfuI  be- 
caufe  it  li  rare,  for,  confidered  in  itfelf,  it  invoIves  no 
more  diiticulty  than  dreams,  or  perhaps  than  the  regu- 
lar  exercife  of  thecogitative  iaculty  ;  that  a  general  opi. 
nion  of  communicative  impuiii»;  or  vifionary  repceienta- 
tions,.has  prevaile.d  in  all  agerand  all  nations ;  that  par- 
ticukr  inftances  have  been  given  with  fach  evidence, .  as  - 
neither  Bacon  nor  Bayle  has  been  able  to  refift  ;  that 
iiidden  imprcHions,  which  the  event  has  verified,  have 
been  felt  by  moie  tbaiv  own  or  publiih  them  ;  that  the 
iĕcond  Tight  of  the  Hebrides  implies  only  the  local  fre- 
quency  c»  a  power,  which  is  nowhere  totally  unknown  ;-,. 
and  that  where  we  are  unable  to  decide  by  antecedenc 
seafon,  we  muft  be  content  to  yicld  to  the  forcc  of  tef- 
timeny.     By  pretenfion  to  iecond  fight,  no  profit  wa»  • 
«ver  fought  or  gained.     It  ia  an  invoIuntary  affi:dion,  . 
ia  which  neither  hope  norYear-  arc  known  to.  have  any 
part.    Thofe  who  profeis  to  feel  it  do  not  l>oaft  of  it  as 
a  privilege,  nor  arc  confidered  by>others«sadvantage- 
ouily  diihhguilhed.'    They  have  no  temptation  to  feign, , 
and  tbeir  Marers  haTcno^motiYe.to-encourage  the  im- 
poiiure. 

SstiONTi Terms, \nAIgihfa^'\^k>^ whm.the unknown  - 
quantity  has  a  degree  of  power  leis  thaa  it  has  in  the 
term  where  it  is  raifed' to  the   higheft.     The  art  o£ 
throwing  thcie-  iecond  teinu  oat  Mm  eq«8tion,  tliat 

is,  . 


(a)  Thl»,  bowerer,  is  denied  ty  Johnfon,  who  aiBnns  that  the  Iilanderrof  all  degrees,  whether  of  rank  or  un-' 
tefl«iding,  nniverially  admit  it  except  the  minifters,  who,  according  to  him,  rejed  it,  in  confeqBence  of  a  fyftem,- 
»^ft  cpnviaion.  He  aSirms,  too,  that  in  1 773,  thers  wa»  in  the  Hcbrides  a  feoond-figbt6d  gaitknian,  who  com»-. 
paxd  o(  tbe  tetrors  to  whiclt.be  was  exppfed.. . 
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.^«raidary  is,  of  {braung  s  new  equat!an  wbere  Aey  htn  no  pltce, 
l^       is  one  of  thc  saott  ingenioui  and  nkhk  iayeatiaiu  in  all 
-'"'*"^',algebra. 

SECONDARY,  in  genend,  loMAing  that  adt  as 
'.'fecond  or  in  fubordination  to  another, 

SBCONDAS  r  or  Seeumltry,  an  officer  wko  afts  as  fe« 
.cond  or  ncxt  to  the  chief  oiiicer.  Such  are  the  CBcondai- 
.ties  of  the  courts  of  king'*  bench  and  comnion  pleas  j 
>the  fecondaries  of  the  compter*,  who  ate  next  the  Ihe> 
xi&  of  London  in  eadi  of  the  two  compters-}  two  Te- 
condaries  of  the  j»pe }  (econdaiie*  to  the  remenbran- 
cers,  &c. 

SECONDABr  Circles  ofthe  EcKptie  are  circles  of  lon- 
gitude  of  the  &»n ;  or  drclet  which,  paAing  through  the 
poles  of  the  ecliptic,  are  at  right  angles  to  the  eeliptic. 
See  CinCLES  o/ LatUudt. 

.$£CONDAitr  ^ualitus  a/  Bodies.  See  MetapRT- 
sics,  N"  153. 

SECONDAT.     See  Montescijibu. 

SECRETARIES  bird,  the  falco  ferpcntarius  and 
iagittarius  of  Linnteus,  but  claAcd  by  Latham  under  tbe 
genus  YuLTHK.     See  Ornithologt  htdetc, 

SECRETARY,  an  officer  who,  by  his  mafter'8  or- 
ders,  writes  letters,  difpatches,  and  other  indruments, 
which  he  renders  authentic  bjr  his  lignet.  Of  thelĕ 
there  are  feveral  kinds  ;  as,  i.  Secretaries  of  llate, 
who  .aae  officers  that  have  under  their  management  and 
diredion  the  moft  important  aSairs  of  the  kingdom, 
and  are  obliged  conilantly  to  attend  on  the  king  :  they 
receiye  and  difpatch  wbatever  comes  to  their  hands,  ei- 
ther  from  the  crown,  the  church,  the  army,  private 
grants,  pardons,  difpenfations,  &c.  a*  likewife  petitions 
to  the  fovereign,  which,  when  read,  are  retumed  to 
them }  all  which  they  difpatch  according  to  the  king^s 
diredion.  They  have  authority  to  commit  perfons  rar 
treafon,  and  other  o&nces  againil  the  ftate,  as  confer- 
vators  of  the  peace  at  common  law,  or  as  juOices  of  the 
peace  throughout  the  kingdom.  They  are  members  of 
the  privy-council,  which  is  feldom  or  never  held  with- 
out  one  of  them  being  preient.  As  to  the  bufinefs  and 
correrpondence  in  all  parts  of  thb  kingdom,  it  is  mana- 
ged  by  either  of  the  (ecretaries  without  any  diiiindion  \ 
but  with  refpe£t  to  foreign  affairs,  the  bufine(s  is  divi. 
ded  into  two  provinces  or  departments,  the  {buthem 
and  the  northem,  comprehending  all  the  kingdoms  and 
ftates  that  have  any  intercourie  with  Great  Britain  \ 
cach  iecretary  receiring  all  letters  and  addreiTes  from, 
and  making  all  difpatches  to,  the  feveral  princes  and 
ihites  comprehended  in  hls  prwince.  Ireland  and  the 
Plantations  are  imder  the  diredion  of  the  elder  fecreta- 
ly,  who  has  the  fouthem  prorince,  whtch  alfo  compre- 
hends,  France,  Italy,  Switzerland,  Spain,  Portugal,  and 
Turkey  ■,  the  northem  province  includes  the  Low  Coun- 
tries,  Germany,  Denmark,  Sweden,  Poland,  and  Muf- 
covy.  Each  of  the  fecretaries  hat  an  apartment  in  all 
the  nyyal  houfes,  both  for  their  own  accommodation  and 
their  officers-,  they  have  aIfo  a  table  at  the  king;'s 
diaige,  or  elfe  board-wages.  The  two  fecretaries  tor 
Britain  have  each  two  under  fecretaries,  and  one  chief 
clerk  ;  with  an  uncertain  number  of  other  clerks  and 
tranAators,  aH  whoUy  depending  on  them.  To  the  fe- 
■eetaries  of  (tate  belong  the  cutlody  of  that  feal  properly 
called  the  Jigntt,  and  tne  dire£Hon  of  two  other  offices, 
.one  called  il» paptr-qficey  and  the  other  \iitJigtM-^e. 
^p  addition  io  tbcfe,  there  is  a  fecretaiy  for  the  wu  de- 
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partment,  whole  ofBc«  muft  be  temporaiy.    a.  S«en<  SierttM 
taty  of  an  emlMfly,  a  perfi>n  attcnding  an  ambaflkdar,       jj 
iat  wrtting  difpatches  itlating  to  the  negociation.  Thoe   ^*' 
is  a  great  diSeicnce  bctween  the  lccretaries  of  an  em«  ""  '  ^ 
bafly  and  the  ambaflador's  fecretary}  the  Iaft  beinge 
doinettic  or  menial  of  the  ambaflador,  and  the  firft  a  £r. 
vant  or  miniAer  of  the  prince.     3.  The  lĕcretary  af 
war,  an  officer  of  the  waroffice,  who  bas  two  cbief 
ekrks  undcr  him,  the  Iaft  of  which  is  the  tcretaiy^s 
mcAenger.    There  are  alfo  iecretaries  in  mott  of  the 
other  office». 

SECRETION,  in  tbc  animal  economy.  See  Pht. 
UOLOCT  Index. 

SECT,  a  colledUye  term,  comprehending  all  fuch  ai 
£>llow  tbe  dodrines  and  opinions  of  fome  fanious  divinq 
philofopher,  &c. 

SECTION,  in  genaral,  denotes  a  part  of  a  dirided 
thing,  or  the  dirifion  itfel£  Such,  particularly,  an 
the  fubdivifions  of  a  chapter ;  calkd  alfo  para^ra^ 
and  articles :  the  mark  of  a  fedion  is  { . 

Section,  in  Geomein/,  denotes  a  fide  or  iur&ce  of  a 
body  or  Sgure  cut  off  by  another  }  or  tbe  place  whcie 
lines,  planes,  &c.  cut  each  other. 

SECTOR,  in  Getmetry,  is  a  part  of  a  circle  com. 
prehended  between  two  ladii  and  the  arch  :  or  it  is  a 
mixed  triangle,  fonned  by  twe  radii  and  the  arch  Qf  • 
circle. 

Sector,  is  alfo  a  mathematical  inftrument,  of  greatstaiit 
Q<e  in  findmg  the  proportion  between  quantities  01  the 
fame  kind  :  as  between  lines  and  lines,  fiirfaces  and  fur« 
faces,  &c.  whence  the  Prench  call  it  the  ct)mpqft  <fprt' 
portion.  The  great  advantage  of  the  fe£lor  above  the 
common  {cales,  &c.  is,  that  it  is  made  fo  as  to  fit  all  la-  1 

dii  and  all  fcales.  By  the  lines  of  choidt,  fines,  &c. 
on  the  ledor,  we  have  lines  of  chords,  iines,  &c.  to  aqy  ' 

radius  betwixt  the  length  and  breadth  of  the  iedor  whra         < 
open. 

Tbe  real  inventor  of  this  valuable  infirument  it  un. 
known  ;  yet  of  ib  much  aaerit  has  the  iiivention  appear- 
•d,  that  it  vrat  claiaed  by  Galileo,  and  difputed  by  m- 

tlMIS. 

The  k&.ot  u  founded  on  thc  fiaurth  piopofition  of 
the  fixth  book  of  Euclid }  where  it  is  demonftrated, 
that  Cmilar  tnanglet  have  their  homologous  fidet  pro- 
portionaL  An  idea  of  the  theory  af  its  conAruAioo 
may  be  conceived  tbus.  Let  thc  lines  AB,  AC  (Plate  Htte . 
CCCCLXXVIII.  fig.  I.)  iep(efent  the  Icgt  of  the  ie<i.  <(«Iih| 
tor }  and  AD,  A£,  two  equal  (e£lions  from  tbe  centre^  ^*''  ** 
if,  new  the  points  CB  and  D£  be  conne£ted,  tlie  linet 
CB  and  D£  will  be  parallel }  tbcreibre  the  trianglet 
ADE,  ACB  will  be  fimilarj  and  conrequenUy  the 
fides  AD,  DE,  AB,  and  BC,  proporUonal ;  that  it,  u 
AD:D£  : :  AB:  BC  :  whence,  if  AD  b«  the  ha]f, 
third,  or  fourth  part  of  Afi  ;  D£  will  be  a  half,  third, 
or  £Durth  part  of  CB  i  and  tbe  fame  holds  of  all  tbe]!reft. 
If,  therefoTe,  AD  be  the  chord,  fine,  or  tangent,  of  any 
number  of  degrees  to  tbe  jca^ut  AB  i  D£  wiU  be  ihe 
iame  to  the  ramus  £C.  «     ! 

De/cripiion  0/  ihe  Sedor.     The  inftrument  confifts  of  ^fc"**j 
two  rules  or  legs,  of  brafs  or  ivory,  or  any  other  mat-  I 

ter,  reprefenting  the  radii,  moveable  round  an  ant  or  I 

joint,  tbe  middle  of  which  expreffes  the  centre  ;  wbence 
are  drawn  on  the  faces  of  the  rulers  feveral  fcales,  which- 
may  be  diftingnifhed  into  fingle  and  double. 

Tbe  double  fcalet,  or  lines  graduated  upoa  the  iacesip^j.^it 

ef 


Digitized  by 


Google 


s  r  c  r  II 

l^;  of  tlw  inilraibeht,  and  which  are  to  bc  u&d  as  fe£loral 
^i  -  lines,  procced  from  the  cenlre  ;  "and  are,  i.  Two  fcales 
of  equal  paru,  one  od  eachleg,  marked  LiK.  or  i..}  each 
of  thefe  fcale$,  from  the  greai  exteniivenefs  of  its  ule, 
is  called  ihe  /ine  of  lines.  2.  Two  lines  of  chords  mark- 
cd  CBO.  or  C.  3.  Two  lines  of  iiscants  marked  ssc. 
«rs.  A  line  ot  polygons  marked  ta^L.  Upon  the 
other  face  the  fe£loral  lines  are,  i .  Two  lines  of  iines 
'  nuked  siN.  or  s.     2.  Tkvo  lines  of  tangents  marked 

TAN.  or  T.  3.  Between  the  line  of  tangtnls  and  (ines 
'theie  is  anoiber  llne  of  tangents  to  a  leSer  radius,.  to 
fupply  the  d:feft  of  the  tbrmer,  and  extending  fioin  43* 
to  7  j°,  marked  /. 

Euh  pair  uf  lhefe  lines  (except  the  line  of  poly« 
gons)  is  fo  adjuded  as  t'o  make  equal  angles  at  the 
centre }  and  conf:quently  at  whateyer  diHance  the  fec- 
tor  be  opened,  the  angles  will  be  always  rerpe£lively 
«jaaL  That  is,  the  dillance  belween  10  and  10  on 
the  line  of  lines,  will  be  equal  to  60  and  60  on  the  linc 
of  chords,  93  and  90  on  the  line  of  ilnes,  and  45  and 
45  on  the  line  of  'tarigents. 

Bciidesi  the  fe£lon^  fcales,  there  arc  others  on  each 
hat,  placed  parallel  to  thc  outward  edges,  and  ufed  as 
tbore  of  the  common  plane  fcale.  i.  There  are  a  line  of 
incbes.  2.  A  line  of  lautudes.  3.  A  line  of  hours. 
4.  A  line  of  inclination  of  meridians.  5.  A  line  of 
cbords.  Tbree  logarithmic  fcales,  namely,  one  of  num- 
bers,  one  of  iines,  and  one  of  tangents.  Tliefe  are  u^ed 
when  the  iĕdor  is  fuUy  opened,  the  legs  forming  one 
Hne  (a). 

The  value  of  the  divitions  on  moil  of  the  lines  are  de- 
tennined  bj  the  iigures  adjacent  to  them }  iheie  pro- 
ceed  by  tens,  whidi  conititute  the  diviiions  of  the  iiril 
order,  and  are  numbered  accordiogly  •■,  but  the  value  of 
the  divilions  on  the  line  of  lines,  that  are  difiinguiihed 
by  Sgures,  is  entirely  arbitrary,  and  may  reprerent  any 
Talue  that  is  given  to  them  j  hcnce  the  iigurcs,  I,  2,  3, 
4,  Stc.  may  denote  either  10,  20,  30,  40,  or  100,  200, 
300,  400,  and  fo  on. 

the  line  af  litiis  is  divided  into  ten  equ3l  parts,  num- 
bered  i,  s,  3,  to  10 ;  thefe  may  be  called  diviJions  of 
titjiijl  ordtr  ,*  each  of  thefe  is  again  fubdiv!ded  into  lo 
other  eqaal  parts,  which  may  be  called  divifions  ofthefe- 
cvni  oriier  ;  each  of  theie  is  divided  into  two  equal  parts, 
iacwa^  dimfions  of  the  ihird  order.  The  divi(ions  on 
«n  the  fcales  are  contained  between  four  parallel  llnes  ; 
tboG;  of  the  third  order  extend  to  the  moil  diilant ; 
thoTe  'of  the  thlrd  to  the  leail ;  thofe  of  the  fecond  to 
the  intermediate  paralleL 

When  the  whole  line  of  lines  reprefents  loo,  the  di- 
nHons  of  the  firil  order,  or  thofe  to  which  the  iigures 
are  annesed,  reprefent  tens ;  thofe  of  the  fecond  order 
■nits  ;  thofe  of  the  third  order  the  halves  of  thefe  unlls, 
If  the  whole  line  reprefent  ten,  then  the  divi(ions  of  the 
£rft  order  aic  units  ;  thofe  of  the  fecond  tenths ;  thc 
thirds  twcntieths. 

In  tbe  line  of  tangents,  the  divifian»  to  which  the 
muabers  are  aifixed,  are  the  degrees  exprefied  by  thofe 
numbers.  Eveiy  fifth  degree  is-denoted  by  a  line  f(mie- 
what  longer  than  the  leil ;  between  every  number  and 
«ach  fifth  degree,  therc  are  four  divifions  longer  thaa 
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the  intemicdiate  adjaccnt  ones,  thefc  .«re  wbole  de<    Sedor. 
grees  ;  the  ihorter  oues,  or  thofe  of  tbe  third  order,  are        • 
30  minutes.  ' 

From  the  centre,  ,to  6q.  dcgree*,  thc  Une  of  fincs  i* 
divided  iike  the  line  of  tangents,  from  60  to  70  }  it  is 
diyided  ^only  to  cycry  degree,  ftOBtt  70  to  80,  to  cv»ry 
two  degrees,  from  80  to  90 ;  tbe  divifioa  mult  be  eiU- 
maied  by  the  eyc. 

The  divifions  on  tlie  line  of  chords  are  to  be  cHima» 
ted  in  the  fame  manner.as  the  tangents. 

The  leiTer  line  of  tangents  is  graduated  evcry  two 
degrees,  from  45  t»  50  ;  but  from  50  to  60  to  cvery 
degree  ;  from  60  to  ihe  end,  to  half  degrees. 

The  line  of  fecants  from  o  to  10  is  lo  be  cAimated 
by  the  eye  ;  from  20  to  50,  it  is  divided  to  every  two 
degrecs ;  froiQ  50  to  6k>,  to  every  degrce ;  from  69  to 
the  cnd,  to  every  half  degree.  • 

l!fe  ofthe  Line  qfEgua/  Parts  on  the  SECTOS,  1.  To  Di*ifion  ef 
divide  a  given  Une  into  any  number  of  equal  parts,  fup-  »  g'"  "  '"me 
pofe  feven.     Take  tlie  given  line  in  your  compafl°es ;  ''^' '  *  j  * 
and  fetting  one  foot  in  a  dIvifion  of  equal  parts,  that"  ^„_ 
may  be  divided  by  feven,  for  example  70,  whofe  feventh 
part  is  1  o,  open  the  fe£lor  till  the  other  point  fall  ex- 
a£lly  on  70,  in  ihe  fame  line  on  the  other  leg.     In  this 
difpofilion,  applying  one  point  of  the  compailes  to  10  in 
the  fame  line ;  ihut  them  till  the  olher  faU  in  10  in  the 
fame  line  on  the  olher  leg,  and  this  opening  will  be  the 
feventh  part  of  the  given  line.     Note,  if  the  line  to  be 
diyided  be  too  long  to  be  applied  to  the  legs  of  the  iĕc- 
tor,  divide  only  one  half  or  one  fourth  by  feven,  and 
the  double  or  quadruple  thereof  will  be  the  fevenlh  pai  t 
of  the  whole. 

2.  To  meafure  the  lincs  of  the  perimcter  of  a  poly-  xo  met- 
gon,  onc  of  which  contains  a  given  number  of  equaliure  the  pe. 
parts.     Take  the  given  line  in  your  coropaires,  and  ret"""'"  °' • 
it  parallel,  upon  the  Une  of  equal  parts,  to  the  number  *  P"''}'»^"* 
on  each  leg  exprelling  its  length.    The  fcftor  remainlng 

thus,  fet  o£F  the  length  of  each  of  the  other  lines  paral- 
Icl  to  the  former,  and  thc  number  each  of  them  fal!s  on 
wUI  exprefs  its  length.  g 

3.  A  right  line  being  given,   and  the  number  ofiiubtrac. 
parts  it  contains,  fuppofe  120,  to  take  from  it  a  ihortertlon. 
line,  containing  any  nurober  of  the  fame  parts,  fuppoie 

25.  Take  the.^iven  Une  in  your  compaAes,  open  thc 
feftor  till  the  two  feet  fall  on  1 20  on  each  leg ;  then 
will  the  dillance  betwcen  25  on  one  leg,  and  the  fame 
number  'on  the  other,  give  the  line  required. 

4.  To  multiply  by  the  Une  of  equal  parts  on  ihe  Multmlici. 
feAor.     Take  the  lateral  diilance  from  the  centre  of  thetioo. 

linĕ  to  thc  given  multiplicator ;  open  the  fe£lor  till 
you  fit  that  lateral  dillance  to  the  parallel  of  i  and  i, 
or  1 0  and  10,  and  keep  the  fedor  in  that  difpofition  ; 
then  takc  in  the  compniTes  the  parallel  diilance  of  the 
multiplicand,  which  diilance,  meafured  laterally  on  the 
fame  line,  will  give  the  produft  required.  Tbus,  fup- 
pofe  it  were  required  to  find  the  produ£l  of  8  multi- 
plied  by  4 :  take  the  latcral  diAance  from  the  centre 
of  the  Une  to  4  in  your  compaffes,  i.  e.  place  one  foot 
of  the  compaffes  in  the  beginning  of  the  divifions,  and 
extend  the  other  along  the  Une  to  4.  Open  the  fe£lor 
tiU  you  fit  this  latcral  diilance  to  the  parallei  of  i  and 
P  i,  or 


(a)  The  Unes  are  placed  in  di£ferent  orders  on  diffcrent  fe£lorSy  but  tbqr  aaay  c£fi1y  bc  f«uiid  by  tbeic  general 
dirĕdioiu. 
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S«Aor.     I,  or  ib  and  lo.     Then  take  the  parallel  didance  of  8, 

•  ihe  multipHcand  5  i.  e.  extend  the  compaffes  from  8,  in 
thls  line,  on  one  leg,  to  8  in  the  fame  line  on  the  other  } 
and  that  extent,  mcafured  laterally,  wiirgive  the  pro- 

j         dud  required. 

Divlfion  in       J-  To  divide  by  the  line  of  equal  parts  on  the  fe£h>r. 

general.  £xtend  the  compaiTes  laterally  from  the  beginning  of 
the  line  to  i,  and  open  the  lĕ^or  till  you  fit  that  extent 
to  the  parallel  of  the  divi<br  ;  then  take  the  parallel  di- 
fiance  of  the  dividend,  which  extent,  meafured  in  a  late- 
nl  dire£tion,  will  give  the  quotient  required.  Thus, 
Sippdre  it  was  required  to  divide  36  by  4 :  extend  tbe 
compaAes  laterally,  the  beginning  of  the  line  to  i,  and 
fit  to  that  extent  tbe  parallel  of  4,  the  divifor }  then  ex- 
tend  the  compailes  parallel,  from  36  on  one  leg  to  36 
on  the  other,  and  that  extent,  mcalured  laterally,  will 
p-        give  9,  the  quotient  required. 

Pmportion.  6.  Proportion  by  the  line  of  equal  parts.  Make  the 
lateral  diilance  of  the  fecond  term  the  parallel  diAance 
of  the  firft  tetm,  the  parallel  didance  of  the  third  term  is 

*  the  fourth  proportional.  Examf)le.  To  find  a  iburth 
proportional  to  8,  4,  and  6,  take  the  lateral  diAance  of 
4,  and  raake  it  the  parallel  dittance  of  8  ;  then  the  pa- 
rallel  diilance  of  6,  extended  Trom  the  centre,  Ihall  reach 
to  the  fourth  proportional  3. 

In  the  fame  manner,  a  third  proportional  is  fbund  to 
two  numbers.  Thus,  to  find  a  third  proportional  to 
8  and  4,  the  fe£Ior  remaining  as  in  the  former  example, 
the  parallel  diHance  of  4,  extended  from  the  centre, 
{hall  reach  to  the  third  proportional  2.  In  dl  thefe 
cafes,  if  the  number  to  be  made  a  parallel  didance  be 
too  great  for  the  fe£lor,  fome  aliquot  part  of  it  is  to  be 
takeii,  and  the  anfwer  is  to  be  multiplied  by  the  number 
10  ^y  wWc^  ^'  ^'■'^  number  was  divided. 
Line  of  U/e  of  the  Lint  ofChords  on  the  SECTOR.  X.  To  open 

ebords.  the  fe£Ior  fo  as  the  two  lines  of  chords  may  make  an 
angle  or  number  of  degrees,  fuppofe  40.  Take  the  di- 
Aance  from  the  joint  to  40,  the  number  of  the  degrees 
propolĕd,  on  the  line  of  chords ;  opcn  the  fedor  till  the 
diftance  from  60  to  60,  on  each  leg,  be  equal  to  the 
given  didance  of  40  ;  then  will  the  two  lines  on  thc  fec- 
tor  form  an  angle  of  40  degrees,  as  was  required. 

2.  The  feftor  being  opened,  to  find  the  degrees  of 
its  aperlure.  Take  the  extent  from  6ato  60,  and  lay 
it  off  on  the  line  of  chords  from  the  centre  ;  thc  num- 
ber  whereon  it  terminates  will  fliow  the  degrees,  &c. 
iequired. 

3.  To  lay  off  any  number  of  degrees  upon  the  cir- 
cumfcrence  of  a  circle.  Open  the  feftor  till  the  di- 
llance  between  60  and  60  be  equal  to  the  radius  of  the 
given  circle  ;  then  take  the  parallel  extent  of  the  chord 
of  the  number  of  degrees  on  each  lcg  of  the  feaor,  and 
lay  it  off  on  the  circuraference  of  thc  given  circle.— 
Hence  any  regular  polygon  may  be  eafily  intcribed  in 

,,        a  given  circle. 
Uneor  l^e  of  the  Line  of  Po/ygonj  »n  the  SecTOB.     I.  To 

jwlygons.  infcribe  a  regular  polygon  in  a  given  circle.  Takc  the 
femidiametcr  of  the  given  circle  in  the  compaffes,  and 
adjuR  it  to  the  number  6,  on  the  line  of  polygons,  on 
each  leg  of  the  feftor  :  then,  the  fe£lor  remaining  thu» 
opened,  take  the  diilance  of  the  two  equal  numbers, 
exprefiing  the  number  of  fides  ihe  polygon  is  to  have  ; 
e.  gr.  the  diftance  from  5  to  5  for  3  pentagon,  from  7 
to  7  for  a  beptagon,  &c.    Thefe  diftances  carried  about 
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tfae  circttmference  o£  tlw  cirde,  will  divide  it  inlo  io   SeAw 
many  equal  parts.  '  y 

2.  To  defcribc  a  regular  polygon,  «.  gr.  a  penta- 
gon,  on  a  given  light  line.  Take  the  length  of  the 
line  in  thc  compa£Ĕ;s,  and  apply  it  to  the  cxtent  of 
tbe  number  5,  5,  on  the  lincs  of  polygons.  The  Tec- 
tor  thus  opened,  upon  the  fame  lines  take  the  extent 
from  6  to  6  ;  thii  will  be  the  leniidiameter  of  the  ciicle 
the  polygon  is  to  be  inicribed  in.  If  then,  with  tbis 
diftance,  from  the  ends  of  tbe  given  line,  you  deicribc 
two  arches  ci  a  circle,  thcir  wteriedion  will  be  the 
centre  of  the  circle. 

3.  On  a  right  line,  to  defcribe  an  ifoccles  triangle, 
faaving  the  angles  at  the  bafe  double  that  at  thc  v«r- 
tex.  Open  tbe  iedor,  till  the  ends  of  the  given  line 
fall  on  10  and  10  on  cach  lcg  ;  tben  take  the  diAance 
irom  6  to  6.  This  will  bethe  kngth  of  the  two  et^ual 
fides  of  the  triangle. 

U/ĕ  oftht  Unet  of  Sinet,  Tangentt,  and  Stcantt,  «»5111»,« 
tht  Sectob.  By  the  (e^eral  lines  difpo(ed  on  thc  fec-f;ci)i<.i> 
tor,  we  have  fcales  to  Ieveral  radii ;  {io  that  having  »'«"''• 
length  or  radius  given,  not  exceeding  the  length  of  tbe 
fcaor  when  opened,  we  find  the  chord,  fine,  &c. 
thercto :  e,  gr.  Suppoiĕ  the  chord,  fine,  or  tangent  of 
10  degrees,  to  a  radiusof  3  inches  required ;  make  3 
inches  the  apcrture  betwecn  6q  and  60,  on  the  lines  of 
choids  of  the  two  lcgt ;  then  will  the  Tame  cxtent  reach 
from  45  to  45  on  the  line  of  tangents,  and  irom  90  to 
90  on  the  line  of  the  fines  on  the  othcr  fidc ;  fo  that  to 
whatcver  radius  thc  line  of  chotds  is  fet,  to  the  (ameare 
all  the  othcrs  fet.  In  this  difpofition,  therefore,  if  the 
apertiiie  between  lo  and  10,  on  the  Imes  of  chords,  be 
taken  Mnth  the  compaAes,  it  will  give  the  chord  of  10 
dcgrccs.  If  the  aperturc  of  10  and  10  be  in  like  mrn- 
ner  taken  on  the  lines  of  fines,  it  will  be  the  fine  of  10 
degrees.  Laftly,  if  the  aperture  of  10  and  10  be  in 
like  manner  taken  on  the  lines  of  tangents,  it  gives  the 
tangent  of  10  degrees. 

If  the  chord,  or  tangent,  of  70  degrees  were  re- 
quired  ;  for  the  chord,  thc  aperture  of  half  the  aieb, 
viz.  35,  inuft  be  taken,  as  before  ;  which  diftance,  re- 
peated  twice,  gives  the  chord  of  70  degiees.  To  find 
the  tangent  of  70  degrees  to  the  fame  radius,  tbe  fmall 
line  of  tangents  muft  be  ufed,  the  other  only  reaching 
to  45  :  making,  therefore,  3  inches  the  aperture  between 
45  and  45  on  the  finall  linc ;  the  extent  between  70  and 
70  degrees  on  the  fame,  wiU  bc-the  tangent  of  70  de- 
grees  to  3  inches  radius. 

To  find  the  fecant  of  an  arch,  make  the  given  ndin» 
the  apertnre  bctween  o  and  o  on  the  lines  of  (ecants : 
then  will  the  aperture  of  10  and  10,  or  70  and  70,  on 
the  (aid  lines,  give  the  tangent  of  10*  or  70". 

If  the  converfe  of  any  of  thefe  things  wete  required, 
that  is,  if  the  radius  be  required,  to  which  a  given  h'n« 
is  the  fine,  tangent,  or  fecant,  it  is  but  naking  thc 
given  line,  if  a  chord,  ihe  aperture  on  the  line  of  <£ords 
between  10  and  10,  and  then  the  feftor  will  fland  at 
the  radius  required ;  that  is,  the  aperture  between  60 
and  60  on  the  faid  line  is  the  radius.  If  the  given  h'ne 
were  a  fine,  tangent,  or  fecant,  it  i$  but  making  it  the 
aperture  of  the  given  number  of  degrecs ;  then  will 
the  diftance  ot  90  and  90  on  thefines,  0^45  and  45  on 
the  tangents,  of  o  and  o  on  the  fecants,  be  the  radius. 

Sector  ofan  Elli/)fe,  ofan  Ht/perboia,  iyc.  is  a  part 
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itdit,  terembling  the  clrcular  fe£lor,  being  contained  by  three 
_  SK«lir.  Hnes,  two  of  which  are  radii,  or  lines  dianm  irom  the 
^  'centre  of  the  figure  to  the  cunre,  and  theinteroeptedarc 
or  pirt  of  that  curve. 

S£CTOK  of«  Sphere^  is  the  foUd  nenerated  by  the  te< 
tbtution  of  the  fe£lor  of  a  circle  about  one  of  its  radii  \ 
the  other  radius  delcrilnng  the  iiirface  of  a  cone,  and 
the  drcular  arc  a  circular  portion  of  the  &r&Ce  of  the 
^theie  of  the  fame  radius.  So  that  the  fpherical  fe&or 
conSfts  af  a  right  cone,  and  of  a  iegment  of  the  fphere 
having  the  fame  common  baie  with  the  cone.  Hence 
the  iblid  content  ef  it  wiU  be  found  by  multiplying  the 
balĕ  or  fpherical  TurSace  by  the  radius  of  tbe  fphere,  and 
taking  one  thhrd  of  the  pioduA. 

4fir9nomacal  SecTOK.      See  ASTBONOMBDAL  Se30r. 

Dia/u^  Sectob.    See  Dialing.    . 

SECULAR,  that  which  relates  ta  a&irs  of  the  pre- 
-ient  world,  in  which  {enfe  the  word  ftands  oppofed  to 
fiirituol,  eccUJU^ical  i  thus  wc  (ay  iecular  power,  &c. 

Secdlar,  m  more  peculiarly  ufed  for  a  peribn  whd 
^tt»  at  liberty  in  the  world,  not  (hut  up  in  a  UMnailery, 
nor  bound  by  tows,  or  fubjeded  to  the  particular  rules 
of  any  religious  community  ;  in  which  fenfe  it  fiands  op- 
po(ĕd  to  reguUtr.  The  RomiOi  clergy  are  divided  into 
iecolar  and  regular,  of  which  the  latter  are  bound  by 
monaHic  roles,  the  fomier  not. 

Skcular  Gamet,  in  antiquity,  foIemn  games  held 
•mong  the  Romans  once  in  an  age.  Thefe  games  'Iaft- 
ed  three  days  and  as  many  nights }  during  which  time 
iacrifices  were  performed,  theatrical  ihews  exhibited, 
with  combati,  fpotts,  8(c.  in  the  circus.  The  occa£on 
af  thele  games,  according  to  Yalerius  Maximus,  was  to 
ibp  the  progrefs  of  a  plague.  Yalerius  PubUcola  was 
the  firft  who  celebrated  them  at  Rome  in  the  year  of 
llie  city  245-.  The  foIemnity  was  as  folIows:  The 
whote  world  was  invited  by  t/  hetald  to  a  feaft  wliich 
they  had  never  feen  already,  nor  ever  (hould  fee  again. 
Some  days  before  the  garoes  began,  {tit  quindeccmviri 
tn  the  Capitol  and  the  Palatin*  temple,  diilribuied  to 
the  people  purifying  compo(ition$,  of  variousi  kinds,  as 
Aambeaus,  fulphur,  &c.  From  hence  the  populace 
pafled  to  I^ana^s  temple  on  the  Aventine  mount,  with 
wheat,  barley,  and  oats,  as  an  offering.  After  this, 
whole  nights  were  fpent  in  devotion  to  the  Deftinies> 
When  the  time  of  the  garaes  was  fully  come,  the  people 
aAembled  in  the  Campus  Martius,  and  facriiiced  to  Ju- 
piter,  Juno,  ApoIIo,  Latona,  Diana,  the  Parcae,  Ceres, 
Piuto,  and  Proferpine.  On  the  firft  night  of  the  feaft 
tbe  emperor,  with  the  <)a!ndecemviri,  caufed  thtee  altars 
to  be  ereded  on  the  banks  of  the  Tiber,  which  they 
fprinkled  vnth  the  blood  of  three  lambs,  and  then  pro- 
ceeded  to  regular  facrifice.  A  fpace  was  ne.xt  marked 
0Qt  fot  a  tbeatre,  which  was  illuminated  with  innumer- 
able  Aambeaus  and  iires.  Here  they  fung  hymns,  and 
'  celebrated  all  kinds  of  fports.  On  the  day  after,  haring 
"oiered  viAims  at  the  Capitol,  they  went  to  the  Campus 
Martias,  and  celebrated  fports  to  the  honour  of  Apollo 
and  Diana.  Thtfe  Iafted  till  neJct  day,  when  the  noble 
matrons,  at  the  hoor  appointed  by  thc  oracle,  went  to 
the  Capitol  to  (ing  hymns  to  Jupiter.  On  the  third  day, 
which  concluded  the  folemnity,  twenty-fi:ven  boys,  and 
as  many  girk,  fung  in  the  temple  of  Palakine  ApoUo 
hymns  and  ver&s  in  Greek  and  Latin,  to  recommend 
the  city  to  the  prote^iion  ef  thofe  deities  whom  they 
defigned  particukrly  to  honour  by  their  facri£ces. 
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The  ihimitable  Carmen  Seculate  of  Hoiace  was  coM-    Secntar 
pofed  for  this  laft  day,  in  the  Secular  Games,  held  by        n. 
Augufti(s.  "°    "*■ 

It  has  been  much  difputed  whether  the(e  games  were 
held  evety  hundied,  or  every  hundred  and  ten  years. 
Yalerius  Antius,  Yarro,  and  Livy,  are  quoted  in  fupk 
port  of  the  former  opinion :  In  ,favour  of  the  latte^ 
may  be  produced  the  quindecemviral  regiHers,  the 
edi£ls  of  AuguAus,  and  the  wotds  of  Horace  in  tbe 
Secular  poem, 

Cietus  unJenot  deeietper  annot. 

It  was  a  general  belief,  that  the  girls  who  bore  a 
part  in  the  (ong  (hould  be  foeneft  matricd  ;  and  that 
the  children  who  did  not  dance  and  (ing  at  the  coming 
of  ApoIIo,  ihould  die  unmarried,  and  at  an  early  period 
of  life. 

Secular  Poem,  a  poem  fung  or  reheaiied  at  the  fe- 
cular  games  (  of  which  kind  we  have  a  very  iine  piece 
among  the  works  of  Horace,  being  a  fapphic  ode  at  the 
jend  of  his  epodes. 

SECULARIZATION,  thc  aa  of  converting  a  re- 
gulai  peribn,  place,  or  beocEce,  into  a  (ecnlar  one.  Al- 
mofi  all  the  cathedral  chuiches  werc  anciently  regular, 
that  is,  the  canons  were  to  be  religious  }  but  they  have 
been  fince  fecularized.  For  the  fecularization  of  a  re- 
*gular  church,  there  is  reqttired  the  authority  of  the  pope, 
that  of  the  prince,  the  biihop  of  ti\g  place,  the  palron, 
and  even  ihe  con(ent  of  tlie  people.  Rcligious  that 
want  to  be  releafed  firom  tbeir  vow,  obtain  bilefs  of  fecu- 
larization  from  the  pope. 

SECUNDINE.S,  in  AmUoimf,  the  reveia!  coats  or 
membranes  wheiein  the  fcetus  is  wrapped  up  in  the 
mother*s  womb  j  as  the  choiion  and  amnios,  with  the 
placenta,  &c. 

SECUNDUS,  JoANNES  NicoLAius,  an  elegant  wri* 
ter  of  Latin  poetry,  was  botn  at  the  Hague  in  the  yeA 
15 II.  His  defcent  was  from  an  ancient  and  honour- 
able  family  in  the  Nelherlands  ;  and  his  father  Nicolaus 
£verardus,  who  was  bom  in  the  neighbourhood  of  Mid- 
dleburg,  (ĕems  to  have  been  higb  in  the  favour  of  the 
emperor  Charles  V,  as  he  was  employed  by  that  monarch 
in  feveral  ftations  of  coniiderable  importance.  We  find 
him  firft  a  member  of  the.  grand  parliament  or  council 
of  Mechelen,  aftetwards  preSdent  of  the  ftates  of  Hol- 
land  and  Zea]and  at  the  Hague,  and  Iafily  holding  a 
iimilar  oAice  at  Mechelen,  where  he  died,  Auguft  5. 

Thefe  various  employments  did  not  occupy  the  whole 
of  £verardu$'s  time.  Notwithftanding  the  multiplicity 
of  his  bufinefs,  he  found  leifure  to  cultivate  letters  with 
great  fucce&,  and  even  to  aJSi  as  preceptor  to  his  own 
children,  who  were  five  fon$  and  three  daughters.  They 
all  took  the  name  of  Nicolaii  from  their  father  ;  but  on 
what  account  our  author  was  called  Secundut  is  not 
known.  It  could  not  be  from  the  order  of  his  birth, 
for  he  was  the  youngeft  fon.  Perhaps  the  name  was 
not  given  him  till  he  became  eminent ;  and  then,  ac- 
cording  to  the  fafluon  of  tlie  age,  it  roight  have  its 
rire  from  fome  pun,  fuch  as  his  being  Poetarum  nemini 
Secundut.  Poetry,  hen-ever,  was  by  no  means  the  pro- 
fe(rion  which  his  father  u'ift>ed  him  to  follow.  He  in- 
tended  him  for*the  law,  and  when  he  could  no  longer 
dired  his  Audies  himrelf,  pbced  him  uhSer  the  care  of 
P  2  Jacobut 
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Sacnndm.  JaeiAtu  VaiearJut.  This  man  is  faid  to  ljave  been  evcry 
""  '  '  '  way  well  qualified  to  difcharge  the  important  truft 
which  was  commitled  to  him  ;  and  he  certainly  gained 
the  affedion  of  his  pupil,  who,  in  one  of  his  poems, 
mentions  the  death  of  Yaleardus  with  every  apppearance 
of  unfeigned  forrow.  Another  tutor  was  foon  provi> 
ded ;  but  it  does  pot  appear  that  Secundus  devoted 
luuch  of  liis  lime  to  legal  purfuits.  Poetry  and  the 
iilUr  arts  of  painting  and  {culpture  h?d  engaged  hismind 
at  a  vcry  early  period  ;  and  the  imagination,  pn  which 
thcrc  have  laid  hold,  can  wilh  dithculty  fubmit  to  the 
dry  ftudy  of  mutly  civiliaus.  Secundus  is.  faid  to  have 
wrlttcn  verfes  when  but  ten  years  old  ;  and  from  the 
vatt  quantity  which  he  Ieft  behind  him,  we  have  reafon 
to  conclude  that  fuch  writing  was  his  principal  eraploy- 
ment.  He  found  time,  however,  to  carve  iigures  of 
all  his  pwn  family,  of  his  millreires,  of  the  emperor 
Charles  V.  of  feveral  eminent  perfonages  of  thofe  time», 
and  of  many  of  hit  intimate  friends ;  and  in  the  Iaft 
cdition  of  his  works  publiAied  by  Scriverius  at  Leyden, 
1631,  ihere  is  a  print  of  one  of  his  miftreffes  with  this 
iiircription  round  it ;  Vatis  amatoris  Julia  sculpta 

MANIT, 

Sccundus  having  nearly  attained  the  age  of  tweniy- 
one,  and  being  determined,  as  it  would  feem,  to  comply 
gs  far  as  poAible  with  the  wi(hes  of  his  father,  quitted 
Mechelen,  and  went  to  Trance,  where  at  Bourges,  a  city 
in  thc  Orleanoit,  he  rtudied  the  civil  law  under  the  cele-* 
.brated  Andreas  Alciatus.  Alciatus  was  one  of  the  moft 
learned  civilians  of  that  age ;  but  what  undoubtedly 
cndearcd  him  much  more  to  our  author  was  his  general 
acquaintance  with  polite  literature,  and  more  particular- 
ly  hb  tade  in  poetry.  Haying  ftudied  a  year  under 
this  eminent  pro^eiTor,  and  taken  his  degrees,  Secundus 
returned  to  Mechelen,  where  he  remained  only  a  very 
few  monlhs.  In  1533  hc  went  inlo  Spain  with  warnp 
recommendations  to  the  count  of  NaAau  and  other  per- 
fcns  of  high  rank ;  and  foon  afterward$  became  fecre- 
laiy  to  the  cardinal  archbiftiop  of  Toledo  in  a  depart- 
ment  of  bufinefs  which  required  no  other  qualifications 
ihan  what  he  poSeSed  in  a  very  eminent  degree,  a  feci- 
lily  in  writing  with  elegance  the  Latin  language.  It 
was  during  his  refidence  with  this  cardinal  that  he  wrote 
his  Bajia,  a  feries  of  wanton  poems,  of  which  tbe  fifib, 
feventh,  and  ninth  carmina  of  Catullus  feem  to  have 
given  the  hint.  Secundus  was  not,  however,  a  fervile 
imitator  of  CatuUus.  His  expre{rions  feem  lo  be  bor- 
lowed  rather  from  Tihullus  and  Prof>ertius ;  and  in  the 
warmth  of  his  defcriptions  he  furpailes  evcry  tbing  that 
ha»  been  writlen  on  iimilar  fubjefls  by  Catullus,  TibuUus, 
Propertius,  C.  Gallus,  Ovid,  or  Horace. 

In  1535  he  accompanied  the  emperor  Charles  V.  to 
the  fiege  of  Tunis,  but  gained  no  laurels  as  a  foldier. 
Tbe  hardft)ips  which  were  endured  at  that  memorable 
fiege  were  but  little  fuited  to  the  foft  difpofition  of  a 
voiary  of  Venus  and  ihe  mufes ;  and  upon  an  enterpri(ĕ 
which  mi^ht  have  furniftied  ample  matter  for  an  epic 
poera,  it  is  remarkable  that  Secundus  wrote  nothing 
which  has  been  deemed  worthy  of  prefervation.  Ha- 
Ying  returned  from  his  martial  expcdition,  he  was  fent 
by  the  cardinal  to  Rome  to  congratulate  the  pope  upon 
the  fuccefs  of  the  emperor's  arms;  butwas  taken  fo 
ill  on  the  road,  that  he  was  not  able  to  complete  his 
joumey.     He  was  advifed  to  icek,  without  a  moment'8 
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delay,  the  beneCt  of  his  native  ur  j  and  that  happily  re-  Se\Bria 
covered  bim.  8 

Having  now  quitted  the  ferTice  of  the  archbithop.  "".'^ 
of  Toledo,  Secundus  was  employed  in  the  fame  olTice  of 
fecretary  by  the  bittiop  of  Utrecht ;  and  fo  much  had 
he  hitherto  <iiftinguiflied  himlelf  by  the  claAical  elegance 
of  his  compofitious,  that  he  was  foon  called  upon  to  611 
the  important  poft  of  private  Latln  fecretary  to  the  em-  * 

peror,  who  was  then  in  Italy. .  This  was  ihe  mol\  ho- 
nourable  olHce  to  which  our  author  was  eyer  appointed  ; . 
but  before  he  could  enter  upon  it  death  put  a  ftop  to  his 
care«r  of  glory.  Having  Brrived  at  Saint  Amand  in  th^ 
diftri3  of  Tournay,  in  order  to  meet,  upon  bufinefs, 
with  the  biftiop  of  Utrecht,  he  was  on  the  8tb  of  O£lo- 
ber  1536  cutoff  by  a  violent  fever,  in  the  very  Aowrr 
of  his  age,  not  having  quite  completed  his  twenty-£fth 
year.  He  was  interred  in  the  church  of  the  £enedic- 
tines,  of  which  his  patron,  the  biftiop,  was  abiot  or  pro- 
abbot ;  and  his  near  relations  ere£led  to  his  memoiy  a 
roarble  monument,  with  a  plain  Latin  infcription. 

The  works  of  Secundus  have  gone  through  feveral 
editions,  of  which  the  beft  and  moft  copious  is  that  of 
Scrtverius  already  mentioned.  It  confiftsof  JuuA,  Ehg. 
lib.  i. ;  Amorks,  Eleg.  lib.  ii. ;  ad  Diyersos  Elig. 
lib.  iii. ;  Basia,  ftyled  by  the  editor  incomparabilis  ei 
div'mus  pror/us  liber  ;  Epigkammata  ;  Odarum  /iber 
unus  ,•  Epistolarum  liber^nus  Elegiaca  ;  Epistoi.a- 
RUM  liber  alter,  heroico earmine /criptus ;  FuxERUM//&r 
unus  ;  SyLV.iE  et  Carminum  /ragmenta ;  Poemata 
nonnulla  /ratrum  ;  Itineraria  Secundi  tria,  &c, ; 
.'E.tisiotje.  toiidem, /olttta oratione.  Of  thefe  works  it 
would  be  fuperfluous  in  us  to  give  any  chara^ler  aflN 
the  ample  teftimonies  prefixed  to  them  of  Lelius  Greg. 
Gijraldus,  the  elder  Scaliger,  Theodori  Besia,  and  otbers 
equally  celebrated  in  the  republic  of  letters,  whoall 
fpeak  of  them  with  rapture.  A  French  ciitic,  indeed, 
after  having  atRrmed  that  the  gcnius  of  Secundus  nevK. . 
produced  any  thing  which  was  not  excellent  in  its  kind, 
adds,  with  too  much  truth,  Mais/a  mu/e  eji  un  peu  trop 
lo/cive.  For  this  fault  our  author  makes  the  ^ollowin;^ 
apology  in  an  epigram  addreAed  to  the  grammarians ; 

Carmina  cur  fpargam  'cun£Us  lafciva  libellis, 

Oueritis  ?  Infulfos  arceo  grammaticos. 
Fortia  magnanimi  canerem  fi  C»efaris  arma, 

Fa£lave  Diyoru.m  religiofa  virum  : 
Quot  mifer  exciperemque  notas,  patererque  Ilturas  P 

Qiiot  Ĕerem  teneris  fupplicium  pueiis  ? 
At  nunc  uda  mihi  difiant  cum  Basia  carmen,  , 

Pruriet  et  verfu  mentula  roulta  meo  : 
IVfe  lcget  innuptae  juvenis  placiturus  amicse, 

£t  placitura  nova  blanda  puella  viro  : 
£t  quemcunque  juvat  lepidorum  de  grege  valum 

Otia  feftivis  ludere  deliciis. 
Lufibus  et  Isetis  procul  hinc  abfiftite,  SiEVl 

Grammatici,  injuftas  et  cohibite  manus. 
Nc  puer,  ab  malleis  caefus  lacrymanfque  leporis ; 

DURAM  FORT£  MEIS  OSSIBUS  OFT£T  MUMU». 

SECURIDACA,  a  genusof  plants  belonging  to  the 
clafs  diadelphia.     See  BoTAMY  Indat, 

S£CUTOR£S,  a  fpecies  of  gladiators  among  thc 
Romans,  whofe  arms  were  a  helmet,  a  Aiicld,  and  a 
fword  or  a  lcaden  bullet.  Thcy  weie  armed  in  this  man* 
Dcr,  becaufe  tbey  had  to  contend  witb  the  retaarii,  who 
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&«itam  mn  dfefied  in  a  Ihort  tunic,  bore  »  three-pointed  lance 
1.     in  their  left  hand,  and  a  net  in  their  righu     The  rcti- 

^^'.  »rii«  attempted  to  caft  his  net  over  the  head  of  the  fe- 
eutor;  and  if  he  fucceeded,  he  drcwit  togelher  and  flew 
hiin  wilh  his  trident :  but  if  he  miSed  his  aim,  he  im- 
inediately  betook  himfelf  to  Aight  till  he  could  Tind  a 
Jĕcond  opportunity  of  enlangling  his  advcrfary  with  his 
net.  He  was  putfued  by  tlie  fecutor,  who  endeavoured 
to  ilirpatch  him  in  hi:>  ihght. 

Stctttoret  was  alfo  a  name  given  lo  fuch  gladialors 
ts  took  ihe  place  of  thofe  icilled  in  the  combat,  or 
«ho  engaged  the  conquecor.  This  poA  was  ufually 
taken  by  lot> 

3EDAN  is  a  town  in  Erance,  in  the  department  of  the 
Ardenncs,  in  E.  Long.  4.  45.  N.  Lat.  49.  46.  This  is 
the  capital  of  a  principality  cf  ihe  fame  name,  Htuated. 
oa  the  Maele,  (ix  miles  from  Bouillon,  and  firteen  from 
Charleville.  Its  Hlualion  on  the  frontiers  of  tlie  territory 
of  Liege,  Namur,  and  Limburg,  formeily  rendered  it 
one  of  tbe  keys  of  tlie  kingdom.  It  is  extremely  well 
£>rtified,  and  detended  by  a  Hrong  citadel.  The  calile 
is  Gtuated  on  a  rock,  furrounded  with  large  towers  and. 
/troDg  walls ',  bere  you  fce  a  mofl  beautiful  magazine 
of  ancient  arms.  Tbc  governor's  palace  is  oppoCiLe 
thecalUc.  From  the  ramparts  you  have  a  moft  agree- 
ablc  pTofped  of  the  Maeie  and  the  neighbouring  coun- 
try,  Though  the  town  is  but  fmall,  yet  it  is  full  of 
tadefn)en,  as  tanners,  weavers,  dyers,  &c.  the  manu- 
£idure  of  (ine  cloth  in  this  city  employing  a  great 
immber  of  hands.  The  principality  of  Sedan  former- 
Ij  bclongcd  to  the  duke  of  Bouillon,  who  was  obliged 
in  the  beginning  of  the  laft  century  to  refign  it  to  the 

CIOWI). 

bEDAN-CHAiR  is  a  covtred  vehicle  for  carrying  a 
lingle  perron,  fufpended  by  two  poles,  and  borne  by  two 
iiien,  Iience  denominated  chairmen.  They  were  £rft 
intioduced  in  London  in  1634,  when  Sir  Sanders  Dun- 
comb  obtained  tbe  foIe  prlviiege  to  ufe,  let,  .and  hire  a 
DambeK  of  the  faid  covered  chairs  for  fourteen  years. 

SEDGMOOR,  a  large  and  rich  tra^  of  land  in 
Someriĕtihire,  memorable  for  the  defeat  of  thc  duke  of 
Monmouth,  in  l63j<  It  lies  betwec])  Somerton  and 
Bridgewater. 

SEDITION,  among  civiliahs,  is  ufed  for  a  faclious 
commotion  of  tbe  people,  or  an  aSembly  of  a  number 
orcitizens  without  lawful  authority,  tending  to  diilurb 
the  peace  and  order  of  the  fociety.  This  offsiice  is  of 
di&rent  kinds  :  fome  fedition$  more  immediately  threat- 
eaing  the  fupreme  power,  and  the  fubverfion  of  thc 
prefent  con&itution  of  the  ftate ;  others  tendiiig  only 
towards  the  redrefs  -o^  private  grievances.  Among  the 
R.omans,  lherefore,  it  was  varioufly  puniihed,  according 
M  its  end  and  tendency  threalened  greater  mifc]iief. 
S:e  lit>.  i.  Cod.  de  Sediliojts,  and  Mat.  de  Crimin.  lib.  ii. 
n.  5.  de  Lee/a  Majejlate.  In  the  puniihment,  thc  authors 
and  ringleaders  wcre  juftly  dilUngoiihed  from  thofe  whoj 
icith  leis  wicked  intention,  joined  and  made  part  of  the 
multitude. 

l*he  fame  diftinflion  holds  in  the  law  of  England 
and  in  that  of  Scotland.  Some  kinds  of  fedition  in- 
£ngland  amoant  to  higb  treafon,  and  corae  within  the 
flat.  25  Edw.  III.  as  Icvying  war  againft  the^king, 
And  feveral  feditions  are  mentioned  in  the  Scotch  afts 
of  narliarBcnt  as  treafonabIe^  Bayne's  Crim.  Lavi  of 
Scotlandi  p.  33,^4.    The  law  of  Scotland  makes  riot- 
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ous    and  tiunultuous   aiTemblies   a  fpec!es  of  feditioni    SediUsa 
But  the  law  there,  ss  well  as.in  England,  is  now  chieAy       Jl 
regulated  by  the  riot  ail,  made  i  Geo,  I.  only  it  is  to  bc . ,     _  ^'  f: 
oblerved,  that  the  proper  oiEcers  in  Scotland,  to  make 
the  proclamation  thereby  ena£led,  are  (hetiSs,  Aewards,. 
and  bailies  of  regalities,  or  iheir  deputies ;  magiftrates 
of  royal  boroughs,   aiid  all  otlier  inferior  judges  and. 
magiltrates ;  high  and  petty  conilables,  or  other  oiEcers 
of  thc  peace,  in  any  county,  Aewartry,  city,  or  town.. 
And  in  that  part  of  the  ifland,  the  puniAiment  of  the 
offence  is  any  thing  (hort  of  death  which  the  judgcs,  iti 
tlieir  difcretion,  m.ay  appoint. 

SEDATIYES,    in  Medicine,  a   general  name   for 
fuch  medicines  as  weaken  the  powers  of  nature,  fuch  as- . 
blood-letling,  cooling  falts,  purgatives,  &c. 

SE-DEFENDENDO,  in  Law,  a  plca  ufed  for  him 
that  is  charged  with  the  death  of  another,  by  alleging 
that  he  was  under  a  neceirtty  of  doing  what  he  did  in 
his  own  defcnce  :  a&  that  the  other  alTaulted  him  in  fuch 
a  manner,  that  if  he  had  not  done  what  he  did,  he  muit 
have  been  in  hazard  of  his  own  lifc.  See  Homicide  . 
and  MuRDCR. 

SEDIMENT,  the  fettlement  or  dregs  of  any  thing, 
or  that  grofs  heavy  part  of  a  tiuid  body  wliich  finks  to  ■ 
the  bottom  of  the  ^elTel  when  at  reft, 

SEDLEY,  SiR  Charles,  an  Engliih  poet  and  wit,  , 
the  fon  of  Sir  John  Sedley  of  Aylesford  in  Kent,  was 
born  about  the  year  1639.  At  the  reftoration  he  came 
to  London  to  join  the  general  jubilee  ;  and  commen- 
ced  wit,  courtier,  poet,  and  gallant.  He:  was  fo  much  . 
admired,  that  he  becaroe  a  kind  of  oracle  among  th« 
poets  j  which  made  King  Charles  telT  him,  that  Na- 
ture  had  giyen  him  a  pal«nt  to  be  ^ApoUo^s  viceroy. 
The  produclions  of  his  pen  were  fome  plays,  and  feverat 
delicately  tender  amorous  poems,  in  which  the  foflnef3 
of  ihe  verfes  was  {a  e.vquilite,  as  to  be  called  by  thc 
duke  of  Buckingham  Sed/ey''^  wilc/tcra/t.  "  There 
were.no  marks  of  genius  or  true  poetry  to  be  defcried, 
(fay  the  aulhors  of  the  Biographia  Britannica) ;  tlic 
art  wh<^ly.  con(ifted  in  raiSng  loofe  thougbts  and  lewd 
deHres,  without  giving  any  alarm  ;  and  fo  the  poifon 
worked  gently  and  itrefiilibly.  Our  author,  we  may 
be  fure,  did.iiot  efcape  the  infefUon  of  his  own  art,  or 
rather  was  firft  tainted  himfeif  bcfbte  he  fpread  the  in- 
fe<ftion  to  others." — A  very  ingenious  wiler  of  the  pre- 
fent  day,  however,  fpeaks  much  more  favourabIy  of  Sir 
Charles  Sedley's  writings.  "  He  ftudied  human  na-  . 
ture  ;  and  was  diftingui(hed  for  the  art  of  making  him- 
felf  agrcitable,  particularly  to  the  ladies  ;  for  the  verfes 
Oj.Lord  Rochefter,  begiiining  with,-.W/f^  has  ihat  pre- 
vailing  gentle  art,  &c.  (b  often  quoted,  alludc  not  to  his 
•Mritings,  but  to  his  perjonal  oddrejs?'' '  [Langhorn''^ 
EJ^uJions^  &c.].— But  while  he  thus  grew  in  reputation 
for  wit  and  in  favour  with  the  king,  he  grew  popr  and 
debauched :  his  eilate  was  impaired,  and  his  morals  were 
cortupted.  One  of  his  frolics,  however,  being  followed 
by  an  indi£lment  and  a  beavy  fine,  Sir  Charles  took  a 
more  ferious  tum,  applied  himfelf  to  bu(inefs,  and  be- 
came  a  member  of  parliament,  in  which  he  was ,  a  frer 
qupnt  fpeaker.  We  find  him  in  tbe  ihoufe  of  £om- 
mons  in  the  -reign  of  James  11.  whofe  attempts  upon 
the  conAitution  he  vigoroufly  withftood  ;  and  he  wa» 
ve»y  aftive  in  bringing  on  the  revolulion.  This  was 
thought  more  estraordinary,  as  he  had  reccived  favour»  - 
fiom  Jajnes.     But  that  prince  bad  taken  a  fancy  to  Sir 
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CharleJiH  daugliter  (though  it  fcems  (he  was  liot  very 
handfome),  and,  in  conJequence  of  hu  intrigues  with 
her,  he  created  Mifs  Sedley  countefs  of  Dorcheder. 
This  honour,  fo  'fer  from  pleafing,  greatly  Ihocked  Sir 
Charles.  However  libertine  he  himlelf  had  been,  yet 
he  could  not  bear  the  thoughts  of  his  daughter^s  dif> 
honour ;  and  with  regard  to  her  exaltation,  he  only 
coniidered  it  as  rendering  her  more  confpicuouily  in- 
iamous.  He  therefore  conceived  a  hatred  for  the  king; 
and  from  this,  as  well  as  other  mottves,  readily  joined 
to  difpoflefs  him  of  the  throne.  A  witty  iaying  of 
Sedley's,  on  this  occafion,  is  recorded.  "  I  hate  in- 
grdtitude,  (faid  Sir  Charles)  ;  and  thercfore,  as  the 
king  has  made  my  daughter  a  countets,  I  will  endeavour 
to  make  his  daughter  a  queen  ;"  meaning  the  princef8 
Mary,  married  to  the  prince  of  Orange,  who  difpoireiled 
James  of  the  throne  at  the  revolution.  He  lived  to  the 
beginning  of  Queen  Arme's  reign  j  and  his  works  wete 
printed  in  two  vols.  8vo.  1719. 

SEDR,  or  Sedre,  the  high-priell  of  the  (c&.  of  Alt 
among  the  Perfians.  The  fedre  is  appointed  by  the 
emperor  of  Perfia,  who  ufually  confers  the  dignity  on 
his  nearett  relalion.  The  jurifdiftion  of  the  ledre  ex- 
tends  over  all  eiTedls  dedined  for  pious  purpoCes,  over 
all  mofques,  holpitals,  colleges,  fepulchres,  and  mo- 
tiaderies.  He  difpofes  of  all  eccleSadical  employments, 
and  nominates  all  the  fuperiors  of  religious  houfes.  His 
deciSons  in  matters  (Jf  religion  are  received  as  fb  many 
infallible  oracles :  he  judges  of  all  criminal  matters  iii 
his  own  houfe  without  appeal.  His  authority  is  ba- 
lanced  by  that  of  the  mudfitehid,  or  fir(l  theologue  of 
the  empire. 

SEDUCTION,  is  the  aft  of  templing  and  drawing 
afide  from  the  right  path,  and  comprchends  every  en- 
deavour  to  cornipt  any  individual  of  the  human  race. 
This  is  the  import  of  the  word  in  its  largert  and  moft 
general  fenfe ;  but  it  is  'commonly  employed  to  exprefs 
the  a£l  of  tempting  a  virtuous  woman  to  part  with  her 
chaftity. 

Thejee/ucer  of  female  innocence  pra£lifes  the  fame 
Aratagems  of  fraud  to  get  poflcflton  of  a  woman's  per- 
fon,  that  the  fwindlet  employs  to  get  poffeflion  of  his 
neighbour's  goods  or  money ;  yet  the  law  of  honour, 
which  pretends  to  abhor  deceit,  and  which  impels  its  vo- 
taries  to  murder  every  man  who  prefume5,  however  juft- 
ly,  to  fufpeft  tbem  of  fraud,  or  to  queftion  their  rera- 
city,  applauds  the  addrefs  of  a  fuccefsful  intrigue,  though 
it  be  well  known  that  the  feducer  could  not  have  ob- 
tained  his  end  without  fwearing  to  the  truth  oF  a  thou- 
fand  fa1fchoods,  and  calling  upon  God  to  witnefs  pro- 
mifes  which  he  never  meant  to  fulfil. 

The  law  of  honour  is  indeed  a  very  capricious  rule, 
-which  accommodates  itfelf  to  the  pleafures  and  conve- 
niences  of  higher  life  ;  but  ihe  law  of  the  land,  which 
is  enafted  for  thc  equal  proteftion  of  high  and  low, 
may  be  fuppofed  to  view  the  guilt  of  feduftion  with  a 
more  impartial  eye.  Yet  far  ihis  olTence,  even  thc  laws 
of  this  kingdom  have  provided  no  other  punirtiment 
than  a  peciuiiary  fatisfaAion  to  the  injured  family ; 
which,  in  England,  can  bc  obtained  only  by  one  of  the 
quainteft  fiftions  in  the  world,  by  the  falher's  bringing 
his  aflion  agaiiift  the  feducer  for  the  lofs  of  his  daugh- 
ter's  fervice  during  her  pre8;nancy  and  nurturing.  See 
Paley's  Mora/  Phih/ophij,  Book  III.  Part  iii.  Chap.  3. 

The  moralirt,  however,  who  eftimates  the  merit  or 
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demerit  of  a£lton!,  not  by  laws  of  human  appointment,  Sohi^. 
bnt  by  their  general  confequence$  as  eftabliihed  by  the '  ""»  "^ 
laws  of  nature,  muft  confider  the  feducer  as  a  criminal 
of  the  deepeft  guilt.  In  every  civilized  country,  and  in 
many  countries  where  civiJisation  has  made  but  fmall 
progrefs,  the  virtue  of  women  is  colle£led  as  it  were  in- 
to  a  fingle  point,  which  they  are  to  guard  above  aU 
things,  as  that  on  which  their  happinels  and  reputation 
wholly  depend.  At  firft  fight  this  may  appear  a  capri* 
cious  regulation ;  but  a  moment's  refle£lion  will  con- 
vince  us  of  the  cpntrary.  In  the  married  ftate  fo  much 
confidence  is  neceSarily  repofed  in  the  fidelity  of  wo- 
men  to  the  beds  of  their  huH^ands,  and  evils  Ib  great 
refult  from  the  violation  of  that  Adelity,  that  whate^eK 
contributes  in  any  degree  to  its  pre(ervation,  muft  be 
agreeable  to  him  who,  in  eftabliChing  the  laws  of  na- 
ture,  intended  them  to  be  fubfervient  to  the  real  happi- 
neis  of  all  hb  creatures.  But  nothing  contributes  Ib 
much  to  prelerve  the  fidclity  of  wives  to  their  huft>ands, 
as  the  impredtng  upon  the  minds  of  women  tbe  higheft 
veneration  for  thc  virtue  of  chaftity.  She  who,  when 
unmarried,  has  been  accuftomed  to  jgrant  f>vouTS  to  dif- 
ferent  men,  will  not  find  it  cafy,  iT  indeed  poAible,  to 
refift  afterwards  the  allurements  of  variety.  It  is  there- 
fore  a  wife  inftitution,  and  agreeable  to  the  will  of  Him 
who  made  us,  to  train  up  woiren  fo  as  that  they  may 
look  upon  the  lof$  of  their  chaftity  as  the  moft  difgrace- 
ftil  of  all  crimes ;  as  that  which  finks  them  in  the  order 
of  fociety,  and  robs  them  of  all  their  value.r  In  this 
light  virtuous  women  aduaUy  look  upon  the  Iofs  of 
chattity.  The  importance  of  that  Yirtue  has  been  fi> 
deeply  impreSed  upon  their  ninds,  and  is  ta  clolĕly  a& 
fociated  with  the  principle  of  honour,  that  they  cannot 
think  but  with  abhorrence  iipon  the  very  deed  by  which 
it  is  Ioft.  He  therefore  who  by  frattd  and  £alfehood 
perfuades  the  unfufipeding  girl  to  deviate  in  one  inftance 
from  the  honour  of  the  iex,  weakens  in  a  great  degree 
her  moral  principle ;  and  if  he  reconcile  her  to  a  repe- 
tition  of  her  crime,  he  deftroys  that  principle  entirely, 
as  ihe  has  been  taught  to  confider  all  other  virtues  as 
inferior  to  that  of  chaitity.  Hence  it  is  that  the  hearts 
of  proftitutes  are  generally  fteelcd  againft  the  roiferies 
of  their  feIIow-creatures  ;  that  they  lend  their  ald  to 
the  feducer  iu  his  pra£IIces  upon  other  girls ;  that  they 
lie  and  fwear  and  fteal  without  compun^ion  ;  and  that 
too  many  of  them  hefitate  not  to  commit  murder  if  it 
can  ferve  any  felfiih  purpofe  of  their  own. 

The  lofs  of  virtue,  though  the  greateft  that  man  oT 
woman  can  fuftain,  is  not  the  only  injury  which  the  ie- 
ducer  brings  on  the  girl  whom  he  deceives.  She 
cannot  at  once  reconcile  herfelf  to  proftitution,  or  even 
to  the  lofs  of  chara£Ier  ;  and  while  a  fenfe  of  iliame  re- 
mains  in  hĕr  mind,  the  mifery  which  ihe  fufiers  muft  be 
exquifite.  She  knows  that  ihe  bas  forfeited  what  in 
thc  female  charafter  is  moft  valued  by  both  fexe$  ;  and 
flie  muft  be  under  the  perpetual  dread  of  a  difcovery. 
She  catmot  even  confide  in  the  honour  of  her  feducer, 
who  may  reveal  her  fecrĕt  in  a  fit  of  dTunkennefs,  and 
thus  rob  her  of  her  fame  as  well  as  of  her  virtue  ;  and 
while  ihe  is  in  this  ilate  of  anxious  uncertainty,  the 
agony  of  her  mind  mnft  be  infupportable.  That  it  is 
fo  in  faft,  thc  many  inftances  of  child  murder  by  unmar- 
rted  women  of  every  rank  leave  us  no  toom  to  doubt. 
The  aiTedUon  Df  a  mother  tr  her  new-bom  child  is  one 
of  the  moft  unequivocal  and  fttongeft  mftin£ls  io  human 
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S^aBisi.  nture  (ree  Ikstikct)  -,  and  nothtng  Aiort  of  ihe  ex- 
*"»  "''  tremity  of  diftrefs  could  pnnnpt  any  one  fo  far  to  op» 
poie  her  nature  as  to  embrue  her  handi  in  the  blood  of 
her  imploring  iniant. 

£ven  this  deed  of  horror  feIdom  prevents  a  detec- 
lion  of  the  niolhcr's  frailt7,  which  is  indeed  commonly 
ififcovered,  though  no  child  has  been  the  conrequence 
of  her  intrtgue.  He  who  can  feduce  is  bafe  enough  to 
betray  ;  and  no  wontan  can  part  with  her  honour,  and 
letain  any  well-grounded  hope  that  her  amour  ihall  be 
kept  iccret.  The  villain  to  whom  (he  furrendered  will 
glory  in  his  vidory,  if  it  was  with  diiHculty  obtained  ; 
and  if  (he  furrendered  at  dilcretion,  her  own  behaviour 
wili  Teveal  her  lecret.  Her  reputation  is  then  irretrie- 
vtbly  loil,  and  no  iuture  circumfpedion  will  be  of  the 
finaUeft  avail  to  recover  it.  She  will  be  Aiunned  by  the 
virt«oas  part  of  her  own  {ex,  and  treated  as  a  mere  in- 
ftttunent  of  pleafure  by  the  other.  In  fuch  circum- 
ftances  flie  cannot  expe£l  to  be  married  with  advantage. 
She  may  perhaps  be  able  to  capdvate  the  heart  of  a 
heed]efs  youth,  and  prevail  upon  him  to  unite  his  fate 
to  her^s  before  the  delirium  of  his  paiTion  (hall  give  him 
tiine  fbr  reiledion ;  ihe  may  be  addreAed  by  a  man  who 
is  a  ftranger  to  her  Aory,  and  married  while  he  has  no 
fDfpidon  of  her  fecret ;  or  (he  may  be  foIicited  by  on« 
of  a  Aation  inferior  to  her  own,  who,  though  acquaint- 
ed  with  every  thing  that  has  l}efallen  her,  can  barter  the 
delicacy  of  wedded  love  for  fome  pecuniary  advantage  ; 
but  (ma  none  of  thefe  roarriages  can  (he  look  fbr  hap- 
pineis.  The  delirium  which  prompted  the  firft  will 
feon  vani<h,  and  leave  the  hu(band  to  the  biltemefs  of 
his  own  re(ie£Uons,  which  can  hardly  fail  to  produce 
cruelty  to  the  wtfe.  Of  the  fecret,  to  which,  in  tho 
fecond  cafe,  the  Iover  was  a  ftranger,  the  hulband  will 
iban  make  a  di(covery,  or  at  leaft  (ind  room  for  har- 
bouring  (hong  furpicions ;  and  fufpicions  of  having  been 
deceived  in  a  point  fo  delicate  have  hitherto  been  uni- 
foTmly  the  parents  of  mifery.  In  the  third  cafe,  the 
man  married  her  merely  ^or-  money,  of  which  having 
got  thc  poSeilion,  he  has  no  farther  inducement  to  treat 
her  with  refpeS.  Such  are  fome  of  the  confequences 
rf  redadton,  even  when  the  peribn  feduccd  has  the  good 
fortnne  to  get  afterwards  a  huihand  ;  but  this  is  a  for- 
tone  which  few  in  her  circumftance$  can  reafonably  ex- 
peA.  By  far  the  greater  part  of  thole-who  have  been  ' 
defrauded  of  their  virtue  by  the  arts  of  the  feducer  (ink 
deeperand  deeper  into  guilt,  till  they  become  at  1aft 
coaimon  proft!tutes.  The  public  is  then  deprived  of 
thcir  (ĕrvtce  as  wives  and  parent» ;  and  inftead  of  con- 
tributing  to  the  population  of  the  ftate,  and  to  the  fuin 
of  domefttc  felicity,  theie  ontcafts  of  (bciety  become  fe- 
docers  in  their  tum,  cormpting  the  morals  of  every 
yoang  Rian  whofe  appetites  they  can  inflame,  and  of 
e^ery  young  woman  whom  they  can  entice  to  their  oivn 
piaAices. 

All  this  complicatton  of'  evi!  is  produced  at  firft  by 
arts,  which,  if  employed  to  deprive  a  man  of  his  pro- 
perty,  would  fubje£l  the  offi:nder  to  the  exccralion  af 
bis  feUow-fi}bje£ls,  and  to  an  ignomlmous  death  :  but 
while  th*  fors;er  of  a  bill  is  purfucd  with  relenUefs  ri- 
gour  hy  the  minillets  of  iuftice,  and  the  fwindler  load- 
*i  with  untverfal  reproach,  the  man  wbo  by  fraud  and 
forge(y  has  enticed  an  innocent  girl  to  gratify  his  de- 
fire$  at  the  espcnce  of  her  virtue,  and  thus  introduced 
her  iitto  a  path  wliich  mull  infallibly  lead  to  her  own 
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nun,  B$  well  as  to  repeated  mjuries  lo  the  public^t  Sedn^on 
large,  is  not  defpifed  by  his  own  fex,  and  is  too  often 
canmed  even  by  the  virtuoas  part  of  the  other.  Yet  v 
the  lof$  of  property  may  be  eafily  repaired }  the  lofs  of 
honotir  is  irreparable !  It  is  vain  to  plead  in  alleviatlon 
of  thls  guilt,  that  women  (hould  bfr  on  their  guard 
againft  the  arts  of  the  feducer.  Mcjl  unqueftionably 
they  Atould  ;  but  arts  have  been  ufed  which  hardly  any 
dcgree  ef  caution  would  have  been  fufBcient  to  coun- 
terad.  It  may  as  well  be  faid  that  the  trader  (hould 
be  on  hb  guard  againft  the  arts  of  the  forger,  and  ac- 
cept  of  no  biU  wilhout  previou{ly  con^ulting  him  ia- 
whofe  name  it  is  written.  Cafes,  indeed,  occur  in 
trade,  in  which  this  caution  would  be  impoihble ;  but 
he  muft  be  little  acquainted  with  the  workings  of  the 
human  heart,  who  does  not  know  that  fitaations  like- 
wife  occur  in  life,  in  which  it  is  equally  impo(libIe  (br  a 
girl  of  virttte  and  tendemefs  to  refift  the  arts  of  the  man 
who  has  completely  guned  her  affe£tions. 

The  mentioning  of  this  circumttance  leads  us  to  con- 
fider  another  fpecies  of  fedu£lion,  which,  though  notTo 
highly  criminal  as  the  f6rmcr,  is  yet  &r  removed  fi:om 
innocence  ;  we  mean  the  pradtice  which  is  too  preva1ent 
among  young  men  of  fortune  of  employing  everyart 
in  their  powcr  to  gain  the  hearts  of  heedlefs  girls  whom 
they  refoIve  neither  to  marry  nor  to  rob  of  their  ho- 
nour.  Should  a  man  adhere  to  the  latter  part  of  this 
refolution,  which  is  morc  than  common  fotlitude  can 
always  promife  for  itfelf,  the  injury  which  he  does  to 
the  objeA  of  his  amufement  is  yet  very  great,  as  he  raife8 
hopesx>f  the  moft  fanguine  ktnd  merely  to  difappoint 
them,  and  d!verts  her  a&Aions  perhaps  for  ever  from 
fuch  men  as,  had  they  been  fixed  on  one  of  them, 
might  have  rcndered  her  completely  happy.  Difap- 
pointments  of  this  kind  have  fometimes  been  fatal  to 
the  unhappy  girl  ;  and  even  when  they  have  neither  de- 
prived  her  of  Iife,  nor  difordered  her  reafon,  they  have 
often  kept  her  whoUy  from  marriage,  which,  whatever 
it  be  to  a  man,  is  that  from  which  every  woinan  ex- 
pe£ls  her  chief  happineis.  We  cannot  therefore  con- 
dude  this  article  more  properly  than  with  waming  our 
female  readers  not  to  eive  up  their  hearts  haftily  to  men 
whore  ftation  in  life  is  much  higher  than  their  own  ; 
and  tve  beg-  Ieave  to  aHlire  every  one  of  them,  that  the 
man  who  lolicits  the  laft  favour  under  the  moft  folemn 
promife  of  a  {libfequent  maniage,  is  a  bafe  feducer,  who 
prefcrs  a  momentary  gratiAcation  of  his  own  to  ber 
honour  and  happinefs  through  life,  and  has  no  intention 
to  fulfil  his  proroife.  Or,  if  he  (hould  by  any  means 
be  compelled  to  folfil  it,  (he  may  depend  upon  much  ill 
treatment  in  retum  for  her  premature  compliance  with 
his  bafe  defires. 

SEDUM,  ORPiNE,  a  genus  of  plants  Ijelongtng  to 
the  decandria  clafs,  and  in  the  natural  method  ranking 
under  the  i^th  otder,  Succultntte.     See  BoTANY  Index. 

S££D,  in  Ph/sioiogy,  a  fubftance  prepared  by  na- 
ture  for  the  reproduAion  and  confervation  of  the  (pecies 
■both  in  animaU  and  plants.     See  Botant  and  Physio- 

IX)CT.  '^ 

SEEDLINGS,  among  gardeners,  denote  iiich  roots 
of  gilliAowers,  &c.  as  corae  from  ieed  fown.  Alib 
the  young  tender  (hoots  of  any  plants  that  are  newly 
.fown. 

SEEDS,  PRESERYATION  0F,  in  a  flate  fit  for  vege- 
latioD,  is  a  otatter  of  great  and  general  importnnce,  be- 
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caure,  if  it  be  poITible  to  accompliO)  it,  we  (Iiall  thus  be 
enabled  to  rear  many  ufeful  plants  in  one  country  which 
,  are  there  unknon-n,  being  indigenous  onljr  in  others  at 
a  great  didance  from  it. 

A  gentleman  informs  us,  that  manj  years  ago  he  ob- 
ferved  fome  feeds  uhich  had  gct  accidentally  among  rai- 
Cns,  being  fuch  as  arc  raifed  in  England  with  difficuUy, 
after  being  fcnt  from  abroad  in  the  ufual  maniiet.  He 
Ibwed  them  in  pols  within  a  framing  ;  and  as  evcry  one 
of  them  grew,  he  fent  orders  to  his  (om,  who  wtre  at 
that  time  abroad,  to  pack  up  all  kinds  of  feeds  ihey 
could  procure,  in  abforbent  papcr,  and  (end  (ome  of 
them  furrounded  by  railins,  and  others  by  brown  moill 
lugar ;  concluding,  that  the  prefervation  of  the  former 
feeds  had  been  owing  to  a  peculiarly  favourable  flaie  of 
the  moiilure  thus  afForded  them.  He  likewife  cor.cluded 
that,  as  many  of  our  common  feeds,  fuch  as  clover, 
charlock,  &c.  would  lie  dormant  for  ages  wiihin 
the  eatth,  well  preferved  for  vegelation  whenever  they 
-»vere  tlirown  to  its  furface,  and  expofed  to  the  intluence 
of  the  atmofphere,  fo  likewife  might  thefe  foreign  feeds 
be  equally  preferved,  at  leafl  for  many  months,  by  the 
•kindly  covering  and  genial  moidure  afibrded  them  by 
fugar  or  raiiins,  This  opinion  was  fijlly  verified,  as  not 
onc  in  twenty  of  them  failed  to  vegetate,  while  the 
fame  fpecies  of  Teeds  f«nt  home  in  common  parcels  along 
with  thera,  did  not  vegetate  at  alL  Having  examined 
theni  prior  to  their  being  committed  to  ihe  e.irlh,  he  ob- 
'  ferved  that  there  was  a  prevaiiing  drynefs  in  the  latter, 
while  the  former  looked  healthy  and  frc(h,  not  being  in 
ihe  fmallefl  degree  infefted  by  infefls,  as  was  the  cafc, 
with  the  others.  It  has  been  repeatedly  tried  to  convey 
feeds  clofed  up  in  botlles,  but  this  method  has  failed  of 
fuccefs,  a  largcr  proportion  of  air,  as  well  as  a  proper  llate 
of  moidure,  perhaps  being  neceff.iry.  It  may  be  requi- 
fite  to  obferve,  that  no  difference  was  m-ide  in  the 
package  of  the  feeds,  refpe£ting  their  being  kept  in 
bulks,  pods,  &c.  fo  as  to  give  thofe  prefervcd  in  raifins 
or  fugar  any  adTantage  over  the  others,  the  wholc  bcing 
•  Trttntae-  '"'"'  *qually  guarded  by  theirnatural  teguments*. 
ttoajo/tbe  SEEDY,  in  the  brandy  trade,  a  terni  ufed  by  the 
SorUty  tf  dealers  to  denote  a  fault  that  is  found  in  lĕveral  parcels 
■*■'■'•  of  French  brandy,  which  renders  them  unfaleable.    Th« 

French  fuppofe  that  thefe  brandies  obtain  the  fiavour 
which  they  exprefs  by  this  name,  from  weeds  that  grow 
among  the  vines  from  whence  the  wine  of  which  this 
brandy  is  prcAed  was  made. 

SEEING,  the  perceiving  of  e^temal  objefts  by 
means  of  the  eye.  For  an  account  of  the  organs  of  Tight, 
and  the  nature  of  vifion,  fee  Anatomt  and  Omcs 
Inefex. 

SEEKS,  a  religious  Cc&.  fettled  at  Patna,  and  fo  cal- 
)ed  from  a  word  con^*ained  in  one  of  the  commandments 
ef  their  founder,  which  'i!gnifies  /eara  thou.  Jn  books 
giving  an  account  of  oriental  feifls  and  oriental  cudoms, 
we  find  mention  made  both  of  Seeh  and  Seiis  ;  and  we 
are  (Irongly  inclined  to  think  ihat  the  fame  tribe  is 
meant  to  be  denominated  by  both  words.  If  fo,  differ- 
ent  authors  wrltc  very  differently  of  iheir  principles  and 
manners.  We  have  already  related  fomething  of  the  cha^ 
rafter  of  the  Seiks  under  the  article  HiNDOOS  j  but  in 
'the  Afiatic  Refearches,  Mr  Wilkins  gives  a  much  more 
amiable  account  of  the  Seeks,  which  we  lay  before  our 
^eaders  with  pleafure. 

Xbe  Seeks  are  a  feft  dlftinguiflied  both  from  the 
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Muffulman$  and  tbe  worihippers  of  Brahma ;  and,  from 
our  authoCs  account  of  them,  muft  be  an  amiable  peo-  * 
ple.  He  alked  leave  to  enter  into  their  chapel :  They 
faid  it  was  a  place  of  woi(hip,  open  to  all  men,  but  in- 
timated  that  hc  muil  take  off  his  Aioes.  On  ccmplying 
wiih  this  ceremony,  he  was  poliiely  conAi^ted  into  tbe 
hall,  and  lcated  upon  a  carpet  in  the  midA  of  the  affem- 
bly.  'Jhe  whole  building  forms  a  fquare  of  about  40 
.feet.  'Jhe  hall  is  iu  the  ccjitre,  divided  from  four  olher 
apartments  by  wooden  arches,  upon  pillais  of  the  faroe 
macerials.  The  ivalls  above  the  arches  were  hung  with 
£uiopcaH  looking-glaffcs  in  gilt  frames,  and  wiui  pic- 
tures.  On  the  letl  hand,  as  one  entert,  is  the  chancel^ 
wKich  is  furniliicd  with  an  altar  covered  with  clotb  of 
gold,  railed  a  little  above  the  ground  in  a  declining  po^ 
lition.  At>out  it  were  fevetal  nower-pots  and  rofe-water 
bottles,  and  three  ums  to  receive  the  donatlons  of  the 
charilable.  On  a  low  delk,  near  the  altar,  (lood  ■ 
grcat  book,  of  foIio  fize,  from  which  forae  portions  are 
daily  read  in  the  divine  leryice.  When  notice  was 
given  that  it  was  noan,  the  congregaUon  arranged  them- 
lelves  upon  the  carpct  on  each  fide  of  the  hall.  The 
great  book  and  delk  were  brought  irom  the  altar,  and 
placed  at  tlie  oppofite  extreniity.  An  old  filver-haired 
man  kneeled  down  before  the  de(k,  wilh  his  face  to- 
wards  the  altar,  and  by  bim  (at  a  man  «rith  a  drum, 
and  two  or  three  with  cymbals.  The  book  was  now 
opened,  and  the  old  man  beg;an  to  chant  to  tbe  time  oF 
the  indrumenls,  and  at  the  concluiion  of-every  veriĕ 
moft  of  the  congregation  joined  cborus  in  a  terponS^ 
with  counlcnances  exhiUting  great  marks  of  joy.  Their 
tones  were  not  harih  ■,  the  time  was  quick ;  and  Mr  Wil- 
kins  leamed  that  the  fubje£l  was  a  bymn  in  praife  of  the 
unity,  omniprefence,  and  omnipotence  of  the  Deity. 
The  hyran  concludcd,  the  whole  company  got  up  and 
prefented  their  faces,  with  joined  bands,  towards  the  al- 
tar  in  tbe  attitude  of  prayer.  The  prayer  was  a  rort  of 
litany  pronounced  by  a  young  nian  in  a  loud  and  di- 
Ain£l  vuice ;  the  people  joining,  at  certain  periods,  ia 
a  general  refponfe.  This  prayer  was  followed  by  a 
Ihort  bleiTing  from  the  old  man,  and  an  invita(ion  to  (be 
affembiy  to  partake  of  a  friendly  feaft.  A  ibare  was 
offered  to  Mr  Wilkins,  who  was  too  polite  to  refttfe  it. 
It  was  a  kind  of  fweetmeat  compofed  of  fugar  and 
ilowcr  mixed  up  wiih  clariSed  butter.  Tbey  were  next 
ferved  with  a  few  fugar  plunu^  and  tbus  ended  the 
feaft  and  cereroony. 

In  the  courfe  of  conveifaUon  Mr  Wilkins  leamed 
that  the  founder  of  this  fe£)  was  Naneek  StiA,  who  Uved 
about  400  years  ago;  wbo  kft  behind  him  a  book, 
compofed  by  himreU'  in  verfe,  containing  the  dodrines 
he  had  cRabliihed  ;  that  this  book  teaches,  that  tbere  is 
but  one  God,  filltng  all  fpa£e,  and  perrading  all  otat- 
ter ;  and  that  there  will  be  a  day  of  retribution,  wben 
virtue  will  be  rewarded,  and  yict  puniihed.  (Our  au- 
tbor  forgot  to  alk  in  what  manner).  It  forbids  murder, 
theft,  and  fuch  other  deeds  as  arc  by  the  majority  of 
mankind  eAeemed  crimes,  and  inculcates  the  pra£tice  of 
all  ihe  virtttes-,  but,  particularly,  a  univerial  philan- 
thropy  and  hofpitality  to  Arangers  and  travellers.  Itnot 
only  commands  univet(al  toleration,  but  forbids  difpute9 
with  thofe  of  another  perfuarion.  If  any  one  (how  a 
(incere  indination  to  be  admitted  among  them,  any  five 
or  more  Seeks  beine  affembled  in  any  place,  even  on 
tbe  higbway,  tbey  tend  to  the  &xft  fiiop  where  fwect- 
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■eals  iire  {<Ai,  and  procure  a  vay  fmall  quandty  of  a 
pardcalat  kind  callcd  ttti/a  (Mr  WUIcins  does  not  tell 
ot  of  wliat  it  is  compded),  which  haring  diluted  in 
poie  water,  th^  fprinkle  ioiDe  of  it  on  tbe  body  and 
cyct  of  tbfe  pro&lyte,  whilA  one  of  the  beil  inllruAed 
lepeats  to  him  tbe  chief  canons  of  their  faith,  and  ex- 
■ds  £naa  him  ■  folemn  promife  to  atnde  by  them  the 
lei  of  his  liiĕ.  They  ofiered  to  admit  Mr  Wilkins  into 
dieir  fociet7 ;  but  he  dediaed  the  hononr,  contenting 
himiĕlf  wiUi  their  alphabet,  which  they  told  him  to 
goard  as  the  apple  of  his  eye,  as  it  was  a  &cred  charac- 
ter.  Mr  Wilkins  finds  it  but  little  di£fereDt  fix>m  the 
Dewanagari.  The  language  itlelf  is  a  mixture  of  Per- 
fian,  AialMC,  and  Shanlcrit,  grafted  upon  the  provincial 
diiled  of  Piinjah,  which  is  a  kind  of  Hindowee,  or,  as 
we  cammonly  call  it,  Moort. 

SEGALIEN,  a  large  iiland  leparated  from  the  coaft 
ofChinele  Tartuy  by«narrow  channcl.  It  is  called 
Tchoka  by  the  natives,  and  Oku-Jefftt  by  the  Chinefe. 
It  is  Stnated  between  46*  and  54°  N.  Lat. ;  but  its 
iKtadth  itam  eait  to  wefl  is  unknown.  The  Mgates  un- 
der  ihe  conamand  c^  Peroufe  came  to  anchor  in  dilkrent 
bays,  to  the  findl  of  which,  in  48°  59*  N.  Lat.  and 
140°  32'  £.  Long.  fnKn  Paris,  the  Fiench  commodore 
gm  ue  name  of  Baie  d'£flaing. 

Segalien  is  well  wooded,  and  mountainous  towatds 
ihe  centre,  bat  ilat  and  lcvel  along  the  coaH,  the  foil  of 
whidi  is  peculiarly  iavottrable  to  agricttltute ;  and  vege* 
tatiaa  is  estreowly  vigorous.  The  whole  fur&ce  is  al- 
maA  covetcd  with  fbriefls  of  {nne,  birch,  oak,  and  wil- 
low  tnes ;  aod  the  feas,  rivers,  and  brooks,  abound  with 
eicelknt  &Imon  and  trouk  In  general,  the  weather  is 
niU  aod  foggy ;  and  the  inhabitants  are  healthy  and 
AroDg,  aiMl  many  <tf  them  Iive  to  an  estreme  old  age. 
The  prefents  received  by  the  natives  {nsn  the  French, 
wde  only  ▼alned  in  proportion  to  their  utility.  They 
make  nfe  of  looms,  which  are  complete  inilruments, 
Uioaeb  bull.  The  inhabitants  in  general  3o  not  exceed 
five  Rel  in  heijrht,  although  fome  of  tbe  tallell  mearure 
aboot  five  feet  tbur  inches.  Their  countenances  are  ani« 
aited  and  agreeable ;  their  cheeks  are  large,  their  nofe 
raonded  at  the  extremity  ;  they  have  Arong  votces,  and 
lather  tlnck  lips,  which  are  of  a  duU  red. 

The  women  are  not  fo  tall  as  the  men,  but  of  a  more 
loonded  and  delicale  form,  with  drefles  nearly  fimilar ; 
their  upper  lip  is  tattoed  all  over  of  a  blue  colour  ;  the 
haii  of  their  head  is  black,  fmooth,  and  of  a  moderate 
Aioigdi,  wotn  abottt  fix  inches  long  behmd,  and  they 
cnt  it  into  a  brulh  on  the  top  of  dietr  head  and  over  the 
temples.  They  wear  fartouts  of  (kin  or  quilted  nankeen, 
which  reaches  to  the  calf  of  the  leg,  and  fometimes 
Wer,  by  which  the  ufe  of  drawers  is  in  a  great  mea- 
fiire  tendered  uiAeceAary.  They  all  wear  girdles,  like 
the  lower  orders  among  the  Chinefe,  from  which  a 
knife  i5.furpended  as  a  deiience  againll  the  bears,  and  a 
mmber  of  {mall  pockets  for  holding  their  Aint  and  {leel, 
ytyt  and  box  of  tobacco,  for  t)vy  are  very  great  linok- 
m.  Then:  huts  are  (inall  in  proportion  to  thc  number 
olmbalNtants  they  contatn,  but  fu({icient  todefend  them 
•gmnll  the  tain  and  other  inclemencies  of  the  atmo- 
fpheK.  The  roof  confifts  of  two  inclined  planes,  from 
10  lo  12  feet  high  at  their  union,  and  three  or  four  on 
theSdes;  the  breadth  of  the  rooris  15,  and  its  length 
18  feet.     They  ufe  iron  pots  io  cooking,  aIfo  Ihells, 
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veirels  ma^e  of  wood  and  birch  bark,  of  diffcrent  formS   Se;a1iea 
and  workmanlhip.     They  have  two  meals  a-day,  thc     .  "  . 
one  at  noon,  and  the  other  in  the  evening.     £ach  £1«        ^  '  « 
mily  has  its  own  hunting  and  fiihing  implemcnts,  and 
their  arms  are  b<^ws,  jayelins,  and  a  kind  of  fpOntoon, 
which  lall  is  employed  in  hunting  the  bear. 

The  only  domcAic  animals  are  dogs,  of  a  middling 
fize,  mth  Ihaggy  hair,  pricked  ears,  and  a  long  iharp 
muzzle,  with  a  loud  but  not  favage  cry. 

The  people  of  Segalien  are  of  a  mild  and  unfufpiciout 
difpofition,  and  appear  to  hold  a  coromercial  intercourfe 
with  the  Chinefe  through  the  medium  of  the  Mantchou 
Tartars,  with  the  RuAians  to  the  north  of  their  iOand, 
and  the  Japanefe  to  the  fouth  ;  but  the  arlicles  of  trade 
confift  only  of  a  few  iiirs  and  whale  oil. 

S£G£B£RG,  a  town  of  Germany,  in  the  duchy  of 
HoIAein,  and  in  Wagria ;  with  a  caille  (landing  on  a 
high  mountain,  confimng  of  limeAone,  large  quantities 
of  which  are  carried  to  Hamburg  and  Lubeck.  It  be- 
longs  to  Denmark,  and  is  feated  on  the  river  Treve,  ih 
£.  Long.  10.  9.  N.  Lat.  54.  o. 

S£G£DlN,  a  ilrong  town  of  Lower  Hungary,  in 
the  county  of  Czongrad,  witb  a  caille.  The  Imperia* 
liils  took  it  from  the  Turks  in  1686.  It  is  feated  at 
the  conAuence  of  the  rivers  Tcffe  and  Mafroch,  in  £. 
Long.  20.  35.  N.  Lat.  46.  28. 

S£GM£NT  ofo  Circi.e,  b  Geometry,  is  diat  part 
of  the  circle  contained  between  a  chord  and  an  arch  of 
the  fame  circle. 

S£GM£NTS,  Line  of,  two  particular  lines  on 
Gunter's  fe£tor.  They  lie  between  tke  lines .  of  fine8 
and  fuperficies,  and  are  numbered,  5,  6,  7,  8,  9,  10. 
They  reprefent  the  diameter  of  a  circle,  ib  dirided  into 
106  parts,  that  a  right  line  drawn'  through  thefe  parts, 
and  perpendicular  to  the  diameter,  Ihall  cut  the  circle 
into  two  fegments,  the  greater  of  which  (hall  have  the 
iame  proportion  to  the  whole  circle,  as  the  parts  cut  oS 
have  to  100. 

S£GNA,  a  city  of  Croada,  belonging  to  the  houfe 
of  AuAria,  and  feated  on  the  coaft  01  the  g;ulf  of  Ve- 
nice.  It  was  formerly  a  place  of  ilrength  and  grea^ 
importance;  but  it  has  fufiered  many  calamities,  and 
its  inhabitants  at  prefent  do  not  ameunt  to  7000.  In 
the  beginning  of  this  century  it  fent  50  merchant  (hips 
to  (ea ;  but  the  inconveniency  of  its  Htuation  and  badne(s 
of  its  harbour,  in  which  the  fea  is  never  calm,  difeou- 
raged  narigation,  and  Segna  has  now  very  few  (hips  be- 
longing  to  it.  Among  the  cuAoms  of  the  Segnans,  Mr 
Eortis  mentions  ene  relative  to  the  dead,  which  for  its 
iingularity  may  be  worthy  of  notice. 

^  All  the  relaiions  and  friends  of  the  fefflily  go  to  TortWi 
kifs  the  corpfe,  by  way  of  taking  leave,  before  bwnail.^^rawls i»- 
£ach  of  them  uncovers  the  face,  over  wMch  a  hand- '?■'*"*■•* 
kerchiefis  fpread,  more  or  lefs  rich  according  to  the     * 
femily  ;  haring  kiiTed  the  dead  peribn,  every  one  throws 
another  handkerchief  over  the  face  ;  all  which  remain 
to  the  heirs,  and  fomelimes  there  are  20,  30,  and  more 
at  this  ceremony.     Some  throw  all  thefe  handkerchiefs 
into  the  grave  with  the  corpfe;  and  this,  in  formcr 
times,  was  the  general  cuilom  ;  but  then  they  were  rich. 
This  feems  to  havc  bcen  brought  into  ufe  as  a  fubftitute 
for  the  ancient*fl^  lachrymatorii?''    £.  Long.  ij.  21. 
N.  Lat.  4 ;.  22. 

SEGNI,  an  ancient  town  of  Italy,  in  the  Campagna 
<i  of 
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of  Rome,  nith  a  biihop^s  fee,  and  the  title  of  duchy. 
It  is  faid  tbat  organs  were  firft  inrented  here.  It  is 
featedon  a  mountain.   £.  Long.  13. 15.  N.  Lat.  41.  50. 

S£GO,  the  meiropolis  of  the  kingdom  of  Bambarra 
in  Afiica,  on  the  bariks  of  the  Niger,  in  N.  Lat.  14.  4, 
and  W.  Long.  2.  i.  It  confi(l$  of  four  ditUn^  towns, 
two  on  the  northem  bank  of  the  r.ver,  callcd  Scgo 
Korro,  and  Sego  £00  j  and  two  on  the  fouthern  banh, 
called  Sego  Soo  Korro,  and  Sego  See  Korro,  all  furr 
rounded  with  lofty  raud  walls,  and  the  houies  are  con- 
ilruded  of  clay,  feveral  of  thero  iwo  Aories  high,  and 
cven  white-wa(hed.  Mofques  are  to  be  feen  in  every 
quarter,  and  the  (ireets,  thougb  narrow,  are  fufiiciently 
broad  for  every  ufeful  purpole,  where  wheel-carriages 
sre  wholly  unknown.  According  to  Mr  Park,  the  in- 
babitants  of  Scgo  amount  to  30,000  ;  and  it  is  the  con- 
ftant  reiidence  of  the  king  of  Biimbarra,  a  coiUiderable 
part  of  wh6fe  revenue  arifes  from  the  fare  give(t  by  paf- 
lengers  for  croAing  the  river.  Tl»e  people,  howcver, 
are  not  fo  hofpitable  as  in  many  other  African  towns,  as 
the  Moors  are  here  very  numerous,  whofe  bigotiy  ren- 
ders  them  the  implacable  enemies  of  every  white  man,  if 
fufpeded  of  being  a  Chriilian. 

Mr  Park  being  lherefore  prohibited  from  living  in 
Sego,  reiided  for  three  days  in  an  adjacent  viUaee,  and 
was  difmifled  on  the  fourth,  after  recemng  jooo  kowries 
from  the  king,  to  enable  him  to  buy  provi{ions  in  the 
courfe  of  hii  joumey ;  and  although  it  amounted  only  to 
2cs.  tterling,  fo  vcry  chcap  were  the  neceSaries  of  life  in 
Bambarra,  that  he  found  it  fufHcicnt  to  procure  provi- 
iions  for  ,himfelf,  and  corn  for  Lis  hoife,  for  not  fewer 
than  50  days. 

S£G0H6£,  8  tovi^  of  Spain,  in  the  kingdom  of 
Yalencia,  with  the  title  of  a  duchy,  and  a  bi(hop's  fee. 
It  is  fealed  on  the  fide  of  a  hill,  between  tbe  mountains, 
in  a  foil  very  fertile  in  com  and  wine,  and  where  there 
are  quarries  of  fine  marble.  It  was  takcn  from  ihe 
Moors  in  1 245  ;  and  the  Romans  thought  it  worth  their 
while  to  carry  fome  of  the  matble  to  Rome.  W.  Long. 
O.  3.  N.  Lat.  39.  48. 

SEGOVIA,  an  ancient  cily  of  Spain,  of  great  pewer 
Sn  the  time  of  the  Carars,  is  built  upon  two  hills  near 
the  banks  of  the  Arayda  in  Old  CaAile.  W.  Long.  3. 
48.  N.  Lat.  41.  0.  It  is  Aill  a  b!(hop's  fee,  and  is  di< 
fiingui(hed  for  (bme  venerable  remains  Qf  antiquity.  In 
the  year  1525  the  city  contained  5000  families,  but 
now  they  do  not  furpaf3  2opo,  a  (canty  population  for 
8J  parilhesj  yet,  befide  31  churchcs  and  a  cathedral, 
there  are  21  convents. 

The  fir(l  obje£l  in  Segovia  that  attrafls  the  eye  is 
the  aquedud,  which  the  fineular  fituation  of  the  city 
renders  neceĔary.  As  it  is  ouilt  upon  two  hills,  and 
the  valley  by  which  they  are  feparated,  and  extends 
confiderably  in  every  dire£iion,  it  was  diSicult  for  a 
part  of  the  citizens  to  be  fupplied  with  water.  The 
diiRcully  was  removed,  according  to  the  opinion  of  the 
leamed,  in  the  reign  of  Trajan,  by  this  aqnedu£l,  which 
is  one  of  the  mod  adoniihing  and  the  beft  preferved  of 
the  Roman  works.  In  the  opinion  of  Mr  Swinburne, 
who  furveyed  it  in  1 776,  and  who  feems  to  have  given 
a  very  accurate  account  of  the  curiofities  of  Segovia,  it 
is  fuperior  in  e^egance  of  proportion  to  the  Pont  du 
G.ard  at  Nifmes.  It  is  fo  perfe£lly  well  preferved,-  that 
it  does  not  feem  leaky  in  any  part.  From  the  fir(l  low 
iirches  to  the  refcrvoir  in  the  town,  its  length  is  2400 


Spani(h  feet ',  its  greateil  height  (in  the  PIaza  del  Azo-  Seiml 
btjo  at  the  foot  of  the  walls)  is  104 ;  it  is  there  conpo-  ^*nf^ 
fed  of  a  double  row  of  arches,  built  of  large  fqu3r«  (lones 
without  morlar,  and  over  them  a  hoUow  wall  of  coarfer 
materials  for  the  channel  of  the  water,  covered  wiih 
large  oblong  (iags.  Of  the  lower  range  of  arcades, 
which  are  1  j  fcet  wide  by  6j  high,  there  are  42.  Th« 
upper  arcbes  are  I19  in  number,  theirheight  27  Spaniih 
foet,  their  breadth  feventeen,  ihe  tranfvetlal  lhickiiefs, 
or  depth  of  the  piers,  eight  feet. 

Tbe  cathedral  is  a  mixture  of  the  Gothic  and  Moor-Trnib 
ilh  architedure.     The  infide  is  very  fpacious  and  of  n>a-f?*i^ 
jijllic  fimplicity.     The  vrindow$  me  well  difpofed,  and^jj^ 
the  great  altar  has  been  lately  decorated  wilh  the  fineftjM«w, 
Gtenadan  marble.     But  it  is  to  be  regretted,  that  in 
this  cathedral,  as  well  as  in  moft '  olhers  of  Spain,  ihe 
choir  is  placed  in  ihe  middle  of  the  nave.     The  church 
is  nearly  upon  the  model  of  the  great  church  of  Sala- 
manca,  but  it  is  not  fo  highly  finithed. 

Thc  Blcazar,  or  ancient  palace  of  the  Moors,  Aands 
>n  one  of  the  iineft  pofitions  podible,  on  a  rock  rifing 
above  the  open  country.  A  fine  river  waihes  the  foot  of 
tlie  precipice,  and  the  city  lies  admirably  weli  on  each 
fide  on  the  brow  of  the  liill ;  the  decliyity  is  woody, 
and  the  banks  charminely  rural  -,  the  fnowy  mountains 
and  dark  forefts  of  Samt  Ildefonzo  coropofe  an  awfui 
back-ground  to  the  piSure.  Towards  tlie  town  there  is 
a  large  court  before  the  great  outward  tower,  whicb,  as 
the  prifon  of  Gil  Blas,  is  fo  well  defcribed  by  Le  Sage, 
■  that  the  fubje£l  requires  no  farcher  explanation.  The 
reft  of  the  buildings  form  an  antique  palace,  -wliieh  has 
feldom  becn  inhabited  by  any  but  prifoners  fince  th« 
reign  of  Ferdinand  and  Ifabella,  who  were  mueh  at< 
tached  to  this  fituation.  There  are  fome  magniScent 
halls  in  it,  with  much  gilding  in  the  ceilings,  in  a  feroi- 
barbarous  tafte.  AU  the  kings  of  Spain  are  feated  in 
fiate  along  the  comice  of  the  great  faloon }  but  it  is 
doubtiiil  whether  thcy  are  likc  the  princes  who(e  names 
they  bear ;  if  that  iefemblance,  however,  be  wanting, 
they  have  no  otlier  merit  to  claim.  The  royal  apart- 
ments  are  now  occupied  by  a  college  of  young  gentle- 
mefi  cadels,  educated  at  the  king^s  ezpence  in  all  the 
fciences  requifite  for  forming  an  engineer.  The  grand- 
mafter  of  the  ordnance  refides  at  Segovia,  which  is  the 
bead  eftablillunent  of  the  Spaniili  artillery. 

The  mint  is  below  the  alcazar,  a  large  building,  the 
moft  ancient  place  of  coinage  in  the  kingdom.  Tbe 
machines  for  melting,  ftampmg,  and  milling  the  coid, 
are  worked  by  water :  but  there  is  reafon  to  believe 
that  Seville  has  at  prefent  more  bufinefs,  as  being  neartr 
the  fource  of  riches,  the  port  of  Cadiz,  where  the  ingoU 
of  America  are  landed. 

The  unevennef8  of  the  crown  of  the  hill  gives  a  wilJ 
look  to  this  city.  Moft  of  ths  ftreets  are  crooked  aod 
dirty,  the  houfes  wooden  and  very  wretched }  nor  do 
the  inhabitants  appear  much  the  richer  for  their  cloth 
manufaftory.  Indeed,  it  is  not  in  a  very  fiouri(hing 
condition,  but  what  cloth  they  make  is  very  fine. 

The  country  about  Segovia  has  the  reputation  of  be- 
ing  the  beft  for  rearing  the  kind  of  (heep  that  produceS 
the  beautiful  Spani(h  wool }  but  as  thofe  Aocks  wander 
over  many  other  parts  of  the  kingdom,  Segovia  f«eros  t» 
have  no  exclufive  title  to  this  reputation.  Sego»ia  (fays 
Mr  Townfend,  whorc  valuable  travel$  will  be  read  with 
much  pleafure)  v.-as  once  famous  im  its  cloth  made  on 
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tlielung^s  account ;  but  otlier  nations  have  Siice  become 
Tivalj  in  ihis  branch,  and*  the  inanufa£lure  In  this  citjT 

has  been  gradualty  declining.    When  the  k.ing  gave  it 

,jim^j^p  to  a  private  company,  he  left  about  3000I.  in  trade ; 

but  now  he  is  no  longer  a  partner  in  the  buiineCs.     la 

the  year  1612  were  made  here  25,500  pieces  of  cloth, 

'Khich  conrumed  44,625  auintals  of  wool,  employed 

34,189  perrons -,  but  at  prelent  they  make  only  about 

4000  pieces.     The  principal  imperreAions  of  this  cloth 

are,  that  tlie  thread  is  not  even,  and  that  much  greare 

rcmains  in  it  when  it  is  delivered  to  the  dyer  ;  in  confe- 

quence  of  which  the  colour  is  apt  to  faiL     Yet,  inde- 

pendently  of  imperfe£Hons,  fo  many  are  the  difadvanta- 

ges  under  which  the  manufafl:ure  labours,  tbat  foreign- 

cn  can  aSEbrd  to  pay  3I.  for  the  aroba  of  iine  wool,  for 

wbich  the  Spaniard  gives  no  more  than  20S.  and  after 

all  his  charges  can  command  the  market  even  in  the 

porti  of  Spain. 

Segoyia,  Nev>,  n  town  of  North  America,  in  New 
Spain,  and  in  tbe  audience  of  Guatimala ;  feated  on  the 
rircrYare,  on  the  contines  of  the  province  of~flonduras. 
W.  Long.  54.  30.  N.  Lat.  13.  25. 

Segovia,  a  towti  of  America,  in  Terra  iirma,  and 
in  thc  province  c>f  Venezuela,  teated  on  a  river,  near  a 
■wtrj  high  mountain,  where  there  are  minet  of  gold.  ~VV. 
X.ong.  65.  30.  N.  Lat.  8.  ao. 

Segovia,  a  town  of  Afia,  in  the  iOand  of  Manila, 
and  one  of  the  largeil  of  the  Pliilippines,  feated  at  the 
noith  end  »{  the  ifland,  240  ittiles  north  of  Manila, 
andmed  to  Sp«dA.     £.  Long..  120.  59.  N.  Lat.  t8. 

3  «5- 

SEGREANT,  is  theheraWs  word  for  a  grifRn  when 
dnwn  in  a  leaping  pofture,  and  difplaying  his  wings  as  Lf 
mady  to  fly. 

S£GU£,  in  the  Italian  mulic,-  is  often  found  before 
mria,  alleluja,  amen,  &c.  to  fliow  that  thofe  portions  or 
patti  are  to  be  fung  immediately  after  the  Iaft  note  of 
Oiat  part  over  which  it  is  writ ;  but  if  thefe  words  Ji 
plicet,  or  ad  Hbitum,  are  joined  therewith,  it  iignifies, 
that  thefc  portions  may  be  fung  or  not  at  pleafnre. 

SEGUIEPIIA,  a  genus  of  phnls  belonging  to  the 
&A  polyandria.     See  Botaky  Inelex. 

SEJANT,  a  term  uled  in  heraldry,  when  a  lion,  or 
other  beaft,  is  drawn  in  an  efcutcheon  fitting  like  a  cat 
wilh  his  fore-feet  (Iraight. 

SEJANUS,  .^.lus,  a  native  of  Vulfinum  in  Tuf- 
eany,  who  dillinguidied  himfelf  in  the  court'  of  Tiberi- 
us.  }£s  ^atber^s  name  was  Seius  Strabo;  a  Roman 
knight,  comraander  of  the  pretorian  guards.  His  mo- 
ther  was  defcended  kom  tlie  Junian  family.  Sejanus 
firft  gained  the  favouT  of  Caius  C{efar,  the  grandion  of 
AagoAus,  but  aftenTards  he  attached  himrelf  to  the  in- 
teteft  and  the  views  of  Tiberius,  who  then  fat  on  the 
imperial  throne.  The  emperor,  who  was  naturally  of 
a  brpidons '  temper,  was  free  and  open  with  Sejanu!:, 
ind  white  he  difirufted  others,  he  communicated  his 
gieateft  fecrets  to  this  fawning  favourite.  Sejanus  im- 
r  JHt-  proved  this  conHdence ;  and  when  he  had  fbund  that  he 
fcSMle&  the  edetm  of  Tiberius,  he  nett  endeavoured 
to  become  the  favourite  of  the  foldiers,  and  the  darling 
of  the  fenate.  As  commander  of  the  pretorian  guards 
be  was  the  lecond  man  in  Rome,  and  in  that  important 
oiEce  he  made  u<e  ef  (nfinuations  and  every  mean  arti> 
£ce  to  make  him(elf  beIoved  and  revered.  His  aSTability 
aad  condenicenSon  gained  lum  theheartsofthe  common 
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foldieTS,  and,  by  appointing  his  own  favourites  and  ad-  St-juiu«.  ^ 
herenls  to  places  of  truft  and  honour,  all  the  officers  and  ' 
centurions  of  the  army  became  devoted  to  his  intereA. 
The  views  of  Sejanus  in  ihis  were  well  known ;  yet,  to 
Bdvance  wilh  more  fuccefs,  he  attempted  to  gain  the  af- 
fedion  of  the  fenalors.  In  this  he  met  with  no  oppo- 
fition.  A  man  who  has  ihe  difpofal  of  places  of  ho- 
nour  and  dign!ty,and  who  has  thecommand  of  ihe  pub- 
Uc  money,  cahnot  but  be  the  favourite  of  thofe  who  are 
in  need  of  his  afliftance.  It  is  even  laid,  that  Sejanus 
gained  to  his  views  all  the  wives  of  the  fcnators,  by  a 
private  and  moft  facred  promire  of  marriage  to  cach  ef 
tbem,  whenever  he  had  made  hintifelf  independent  and 
fovereign  of  Rome.  Yet,  however  fuccefsful  with  the 
beft  and  nobIeft  iamilies  in  ihe  empire,  Sejanus  had  to 
combat  numbers  in  the  houfe  of  the  emperor ;  but  thefe 
leeming  obAacIes  were  foon  removed.  Ali  the  childrea 
and  grandchildren  of  Tiberius  were  facrificed  to  the 
ambition  of  the  favourite  under  various  pretences ;  &n4 
Drufus  the  fon  of  the  emperor,  by  ttriking  Sejanus, 
made  hls  deHrudion  fure  and  inevitable.  Livia,  the 
wife  of  Drufus,  was  gained  by  Sejanus ;  and,  though 
the  mother  of  many  ctuldren,  (he  was  prevailed  upon  to 
adiA  her  adulterer  in  the  murde»  of  her  hufband,  and 
ihe  confented  to  many  him  when  Drufus  was  dcad.  No 
(boner  was  Drufus  poironed,  than  Sejanus  openly  decla- 
red  his  wifti  to  marry  Livia.  This  was  (Irongly  oppo- 
ied  by  Tiberius ;  and  the  emperor,  by  recommending 
Germanicus  to  the  ienators  for  his  fuccefl*or,  rendered 
Sejanus  bold  and  determined.  He  was  more  urgent  in 
his  demands ;  and,  when  he  could  not  gain  the  confent 
of  the  emperor,  he  perfuaded  him  to  retire  to  folitude 
from  Ihe  notfe  of  Rome  and  the  troubks  of  the  govem- 
ment.  Tiberius,  haturally  fond  of  cafe  andluxury,  yield- 
ed  to  his  reprefentatiOns,  and  retired  to  Campania,  leav- 
ing  Sejanus  at  the  head  of  the  empire.  This  was  highly 
gratiiying  to  the  favourite,  but  he  was  not  wthout  a  ma- 
ner.  Prudence  and  moderation  might  have  made  him 
what  he  wiAied  to  be ;  but  having  oiTended  the  emperor 
beyond  forgivenef<i,  he  refoIved  to  retrieve  his  lofs,  and 
by  one  vigorous  effort  to  decide  the  fate  of  the  empire. 
He  called  together  his  friends  and  followers ;  he  paid 
court  to  fuch  as  feemed  diiraffe£ted ;  he  held  forth  re- 
wards  and  promife« ;  and,  having  increafed  the  number 
of  bis  partifans,  fbrmed  a  bold  confpiracy,  refoIved  by  any 
means  to  feize  the  fovereign  power. 

A  poweriul  league  was  formed  with  aftoniftiing  rapt- 
dity,  and  great  numbers  of  all  defcriptions,  fenators  as 
well  as  military  mcn,  entered  into  the  plot.  Among  Murph^i 
thefe,  Satrius  Secundus  was  the  confidential  friend  and  r!^^"^* 
prime  agent  of  the  minifter.  "Whatever  was  this  man's 
motive,  whether  fear,  or  views  of  intereft,  or  ingratitude 
(for  no  principle  of  honour  can  be  imputed  to  nim),  he 
refolved  to  betray  the  fecret  to  Tiberius.  For  this  pur- 
pofe  he  addrelTed  himfelf  to  Antonia,  the  daughter  of 
Anthony  the  triumvir,  thc  widow  of  Druliis,  and  the 
mother  of  Germanicus.  When  this  ilIuftrious  woman, 
who  was  honoured  bythe  court  and  revered  by  the 
people,  heard  the  particulars,  fhe  fent  difpatches  to  the 
empcror  by  one  of  her  flaves.  Tiberius  was  aftoni(l»ed, 
but  not  diGnayed.  The  danger  preiTed  ;  his  habitual 
flownef5  was  out  of  feafon  ;  the  time  called  fbr  vigour 
•nd  decifive  meafures.  He  fent  Macro  to  Rome,  with 
a  fpecial  commidion  to  take  upon  him  the  command  of 
the  pnetorian  guards.  He  added  fuU  in(lni£Uons  for 
Jl  a  hii 
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Bejanns.   his  conduA  in  all  «tnergencies, 


on  the  ijth,  before  the  kalends  of  November,  a  report 
was  fpread,  that  letters  had  arrived  at  Rome,  in  which 
the  emperor  fignified  his  intentions  to  aSbciate  Sejanus 
%vith  himfelf  in  the  tribunitian  power.  The  fenate  was 
Aimmoned  to  meet  in  the  temple  of  Apollo,  near  the 
imperial  palace.  Sejanus  attended  without  delay.  A 
party  of  the  prsetorians  foll6wed  him.  Macro  met 
him  in  the  Yellibule  of  the  temple.  He  approached 
the  miniHer  with  all  demonHrations  of  profound  re- 
fpe£l,  and  taking  him  alide,  "  Be  not  furprired  (he  iaid) 
that  you  have  no  letter  from  the  prince  :  it  is  hls  plea- 
fure  to  declare  you  his  coUeague  in  the  tribunitian 
power ;  but  he  thinks  that  a  matter  of  fo  much  impor- 
tance  (hould  be  communicated  to  the  fathers  by  the  voice 
of  the  confuIs.  I  am  going  to  deliver  the  emperor*s 
orders."  Sejanus,  elated  with  joy,  and  iluChed  with  his 
new  dignity,  entered  the  fenate-hoafe  ;  Macro  followed 
him.  As  foon  as  tht  confuIs  arrived,  he  delivered  the 
letter  from  Tiberius,  and  immediately  wenl  forth  to 
the  prtetorian  guards.  He  informed  them,  that  by  or- 
der  of  the  prince,  a  large  donative  was  to  be  diilributed 
among  the  foldiers.  He  added,  that,  by  a  new  com- 
miAion,  he  himfelf  was  appointed  their  commanding 
officer;  and,  if  they  followed  him  to  the  camp,  they 
would  there  receive  the  promifed  bounty.  The  lure  was 
not  thrawn  out  in  vain  :  the  prsetorian  guards  quitted 
their  ilation.  Laco,  who  ilood  near  at  nand,  immedi- 
ately  furTounded  the  ienate-houie  with  a  body  of  the 
city  cohorts. 

rhe  letter  to  the  conilils  was  confu&d,  obfcure,  and 
tedious,  only  glancing  at  Sejanus,  till  at  laft  the  lan- 
guage  of  inveftive  left  no  room  for  doubt.  Sejanus 
kept  his  feat  like  a  man  benumbed,  {enfelefs  and  uupid 
with  adonilhment.  His  friends,  who  a  little  before 
congratulated  him  on  his  new  dignity,  delerted  him  on 
every  fide.  He  was  commanded  by  the  conful  to  rife 
and  follow  hira,  and  being  loaded  with  irons,  was  con<^ 
dufled  to  prifon,  His  downfal  Clled  the  city  with  ex- 
ultation.  The  populace,  who  woribipped  him  in  the 
hour  of  profperity,  rejoiced  to  fee  the  fad  cataArophe 
to  which  he  was  now  reduced.  They  followed  in  crowds, 
lending  the  air  with  (houts,  and  pouring  forth  a  torrent 
of  abuie  and  fcurrilous  language.  The  prironer  endea- 
voured  to  hide  his  £ace ;  but  the  mob  delighted  to  (ee 
remorfe  and  (hame  and  guilt  and  horror  in  every  fea- 
ture  of  hls  diAraAed  countenance.  They  reviled  him 
foT  his  a&s  of  cruelty ;  they  laughed  at  his  wild  ambi- 
tion  ;  they  tore  down  hls  images,  and  dalhed  his  Aatues 
to  pieces.  He  was  doomed  by  Tiberius  to  {a&r  death 
on  that  very  day ;  but,  as  he  had  a  poweriul  &Si(»i  in 
the  fenate,  it  vras  not  thought  advi(eable,  for  the  mere 
formality  of  a  regular  condemnation,  lo  hasard  a  de- 
bate.  Private  orders  were  g^ven  to  Macro  to  difpatch 
him  without  dclay  ;  but  the  conful,  fee!ng  the  difpofi- 
tions  of  the  people,  and  the  calm  neutrality  of  the  prse- 
torian  guaids,  judged  it  beft  to  re-aflemble  the  &thers. 
They  met  in  the  temple  of  Concord.  Wth  one  voice 
Sejanus  was  condemned  to  die,  and  the  ientence  was 
cxecuted  wilhout  delay.  He  was  (Irangled  in  the  pri« 
fan.  His  body  was  dragged  to  the  Gemonise,  and,  af- 
ter  every  fpecies  of  infult  fi:am  tbe  populace,  at  the  end 
of  three  days  was  thrown  into  thie  Tiber.  Such  was 
the  tragic  end  of  that  ambitious  favourite.  He  fell  a 
tecrible  ceunple  tp  all,  wbo>  in  any  age  or  couiitty,  may 
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Early  in  the  moming     hereatter  endearour  by  their  vices  to  riie  above  thdr  &I-  Sci 
low-citizens. 

SEIGNIOR,  is,  in  its  general  fignificalion,  the  fcme  ^J™ 
with  /orJ,  but  is  particularly  ufcd  ror  the  lord  of  the  fee  ^^ 
as  of  a  manor,  as  /eigneur  among  the  feudi(ls  is  he  who 
grants  a  fee  or  benefit  out  of  the  land  to  another  ;  and 
the  reafon  b,  becaufc  having  granted  away  the  ufe  and 
profit  of  the  land,  the  property  or  dominion  he  fiill  rt- 
tains  in  himfelf.  ^ 

SEIGNIORAGE,  is  a  royalty  or  prerogative  of  the 
king,  whereby  he  claimS  an  allowance  of  gold  and  filver 
brought  in  the  mafs  to  be  eschanged  for  coin.  As  feig- 
niorage,  put  of  every  pound  weight  of  gold,  the  king 
had  tor  his  coin  5S.  ot  which  he  paid  to  the  mailer  ^ 
the  mint  fometimes  is.  and  {bmeUmes  is.  6d.  Upon 
every  pound  weight  of  filver,  tlic  fcigniorage  aniwered 
to  the  king  in  the  time  of  Edward  III.  was  18  penny- 
weights,  which  then  amounted  to  about  is.  out  of  which 
he  iometimes  paid  8d.  at  others  pd.  to  the  mafter.  In 
the  reign  of  King  Henry  V.  the  king's  ieigniarage  of 
every  pound  of  filver  was  i  ^d.  &c. 

SEIGNIORY,  is  borrowed  from  the  French  ftig^ 
netirie,  i.  e.  dtminatus,  imperium,  frinc^tut ;  andSgni* 
fies  with  us  a  manor  or  lordihip,  /eigmory  defokemant, 
Seigniory  in  grofs,  feems  to  be  the  title  of  nim  who  is  not 
lord  by  means  of  any  manor,  but  immediately  in  his  own 
peribn ;  as  tenure  tn  capite,  whereby  one  holds  of  the 
king,  as  ef  his  crown,  Kfeigniory  in  groft. 

SEIKS.     See  Himdostak. 

SEISIN,  in  Lav),  fignifies  poffeflion.  In  this  feife 
we  fay,  premierfei/in,  for  the  firft  pofleflion,  &c. 

Seifin  is  divided  into  that  in  deedot  infaB,  and  that 
in  law.  A  feifin  in  deed  is  where  a  poAelBon  is  adually 
taken ;  but  a  {eifin  !n  law  is,  where  lands  deicend,  and 
the  party  has  not  entered  thereon ;  or,  in  other  words, 
it  is  where  a  perfon  has  a  right  to  lands,  &c.  and  is  by 
wrong  diireifed  of  them.  A  feifin  in  law  is  held  to  be 
fufficient  to  avow  on  ;  though  to  the  bringing  of  an  at 
fize,  aAual  feifin  is  required  ;  and  where  fet(in  is  alleged, 
the  perfon  pleading  it  muA  ihow  of  what  eftate  he  is 
feifed,  &c. 

Seiiin  of  a  fupetior  fervice  is  deemed  to  be  a  fi»fin  of 
all  fuperior  and  caiiial  fervices  that  are  incidentthereto} 


and  feifin  of  a  leiTee  for  years,  is  fufl!icient  for  bim  m 
reverfion. 

Lruery  ofSZlSIN,  in  Law,  an  eAential  ceremony  in 
the  conveyance  of  landed  property ;  being  no  other 
than  the  pure  feodal  inveftiture,  or  delivery  of  corpo- 
ral  poiTeSion  of  the  land  or  tenement.  This  was  heUt 
abfo]utely  neceffary  to  complete  the  donation ;  Nam 
feudam  fine  inveJHtura  nullo  modo  conjlitui  potuit :  and 
an  eftate  was  then  only  perfeft  when,  as  Fleta  expreffes 
it  in  our  law,  Jitjurit  et  feijinte  cenJiinElio.  See  EEor- 
MENT. 

Inveftitures,  in  thar  original  rife,  wete  probably  m- 
tended  to  demonftrate  in  conquered  countries  the  aftual' 
poffeflion  of  the  lord ;  and  that  he  did  not  grant  a  bare 
iitigious  right,  which  the  ibldier  was  ill  quanfied  to  pro- 
iecute,  bttt  a  peaceable  and  firm  poffeffion.  And,  at  a 
time  when  writing  was  ieldom  pradifed,  a  mere  oral  |in, 
at  a  diftance  from  the  fpot  that  was  given,  was  not  like- 
ly  to  be  either  long  or  accurately  retained  in  the  meniO' 
ry  of  byAanders,  who  were  very  little  tnlererted  in  tlie 
grant.  Aiterwards  they  were  retained  as  a  pnblic  and 
notorious  afi,  that  the  country  might  take  notice  of  aiKl 
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teAiry  the  ttansfer  of  the  eftate ;  and  that  fuch  as  claimed 
'  titk  by  other  means  might  know  againH  whom  to  bring 
their  adions. 

In  all  well  goremed  nations,  (bme  notoriety  of  this 

kind  has  been  eyer  held  requifite,  in  order  to  acquire 

and  afcertain  the  property  of  lands.     In  tbe  Roman 

Uwtpienum  domimum  was  not  faid  to  fubfift  unlefs  where 

a  man  had  both  the  right  and  ihe  corporal  poffeJ}mn ; 

which  poAcATion  could  not  be  acquired  without  both  an 

adual  intention  to  poflef5,  and  an  adual  feifin  or  entry 

into  the  piemiSes,  or  part  of  them  in  the  name  of  the 

whole.     And  even  in  eccleCaftical  promolions,  where 

the  ireehold  pafles  to    the   perfon   promoted,  corporal 

pofieflian  is  required  at  tbis  day  to  veft  the  propcrty 

conpletely  in  the  new  proprietor  \  who,  accoiding  to 

thc  diAindion  of  the  canonifts,  acquires  \}atjut  ad  rem, 

or  incboate  and  imperfed  nght,  by  nomination  and  in- 

ftiUitioa ;  but  not  the  jiu  m  re,  or  complete  and  full 

nght,  nnle(s  by  corporal  pofieffion.    Therefore  in  dig> 

mties  pofleflion  is  given  by  inftalment ;  in  re£lories  and 

Ticarages  by   indudion  ;   without  which  no  temporal 

lights  accnie  to  the  miniAer,  though  eyery  ecclefiaftical 

power  is  vefted  in  him  by  inftitution.     So  alfo  even  in 

detcents  of  lands,  by  our  law,  which  are  caft  on  the  heir 

hy  id  of  the  law  itfi:lf,  the  heir  has  notpienum  domiai- 

tM,  or  full  and  campkte  ownerihip,  till  he  has  made  an 

a8aal  corporal  entry  into  the  lands  :  for  if  he  dies  before 

ettry  made,  Us  heir  Aiall  not  be  entitled  to  take  the  pof- 

icffion,  bot  the  heir  of  the  perfon  who  was  laft  a£luaUy 

ioied.    It  is  not  therefore  only  a  mere  right  to  enter,  but 

the  «dual  entry,  that  makes  a  man  complete  owner }  (o 

tt  to  tnmfmit  the  inheritance  to  his  own  heirs:  nonjut, 

fidfiil!na,  facit  Jlipitem. 

Yet  tke  corporal  tradibon  of  lands  being  fomeUmes 
incaaTenient,  a  fymbolical  delivery  of  pofle(fion  was  in 
annj  caies  anciently  allowed;  by  transferring  fome- 
tidng  near  at  hand,  in  the  pre&nce  of  credible  wit- 
aefles,  wluch  by  agreement  Oiould  ferve  to  lepreient 
tlie  Tcry  thing  defigned  to  be  conveyed  ;  and  an  occu- 
pancy  of  this  fign  or  fymlMl  was  permitted  as  equiva- 
lent  to  occupancy  of  the  land  itfelf.  Among  the  Jews 
we  find  the  eridence  of  a  purchafe  thus  defined  in  the 
book  of  Ruth  :  "  Now  this  was  the  manner  in  former 
tiaie  in  Ifrael,  cencemtng  redeeming  and  conceming 
chang^g,  fbr  to  confirm  all  things  :  a  man  plucked  oit 
bis  Ihoe,  and  gave  it  to  his  neighbour  ;  and  this  was  a 
tefliniony  in  Ifrael."  Among  the  ancient  Goths  and 
Swedes,  contrads  for  the  fale  of  lands  were  made  in 
the  prdknce  of  witneSies,  who  extended  the  doak  of 
the  boyer,  while  the  feller  caft  a  clod  of  the  land  into 
it,  in  oider  to  give  pafleflion  -,  and  a  ftaff  or  wand  was 
alb  deliveied  nom  the  Tender  to  the  vendee,  which 
pafled  throogh  the  hands  of  the  witnefies.  With  our 
Saxon  anceftors  the  delivery  of  a  turf  was  a  neceAary 
iidemiuty  to  eftabliftt  the  conyeyance  of  lands.  And, 
to  thia  day,  the  conveyance  of  our  copyhold  eftates  is 
ufuaUy  made  fraai  the  ieller  to  the  lord  or  his  ftewaid 
by  ddirery  of  a  rod  or  verge,  aad  then  from  the  lord  to 
the  purchali^r  by  re-delivery  of  the  iame  in  the  prefence- 
•f  a  jury  ef  tenants. 

Conveyances  in  writing  wete  the  ]aft  and  moft  re^ 
ined  iiuproyetnent.  The  mere  delivery  of  pofleflton,. 
(ither  adual  or  fymboUcal,  depending  on  the  ocular 
leftImony  and  remembrance  of  the  witneiTcs,  was  liable 
t0  he Tor^tteji  or  miirepieientcd,  and  became  fiequent-. 
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ly  incapable  of  piOof.  Befides,  the  new  occafioiu  and: 
neceAities  introduced  by  the  advancement  of  commerce, ' 
required  mcans  to  be  devifed  of  charging  and  incumber- 
ing  cAates,  and  of  making  them  liabTe  to  a  multitude  of 
conditions  and  minute  deiignations,  iat  the  purpofes  of ' 
raifing  money,  without  an  abfoIute  iale  of  the  land  }■ 
and  iometimes  the  like  proceedings  were  found  uieAil 
in  order  to  make  a  decent  and  competent  provifion  for 
the  niunerous  branches  of  a  iamily,  and  tor  other  do- 
mettic  views.  None  of  which  could  be  eAteAed  by  a 
mere,  fimple,  corporal  tr3nsfer  of  the  ibil  from  one  man 
to  another,  which  was  principally  cakulated  for  convey- 
ing  an  abfolute  unlimited  dominion.  Written  deed» 
were  therefore  introduced,  in  order  to  fpeciiy  and  per-- 
petuate  the  peculiar  purpofes  of  the  party  who  conyey- 
ed :  yet  ilili,  for  a  very  long  feries  of  years,  they  were- 
never  made  ufe  of,  but  in  company  with  the  more  an- 
cient  and  notorious  method  of  transfer  by-  deliyeiy  of 
corporal  poAeiTion. 

Livery  of  feifin,  by  the  common  law,  is  neceflary'  Uy 
be  made  upon  every  grant  of  an  eftate  of  freeh(dd  in  he- 
teditaments  corporeal,  whether  of  inlieritance  or  for  life 
only.  In  hereditaments  incorporeal  it  is  impoiTibk  to  be. 
made  \  for  they  are  not  the  obje£t  of  the  &nfes  :  and  ia- 
kafes  for  years,  or  other  cbattcl  interefts,  it  is  not  necel^ 
lary.  In  Ieafes  for  years  indeed  an  a£hial  entry  is  necef- 
fary,  to  veft  the  eftate  in  the  leflee  :  for  a  bare  leaie  gives. 
him  only  a  right  to  enter,  which  is  called  his  intereil  in 
the  term,  or  tnterejfe  termini :  and  when  he  enters  in  pur- 
fuance  of  that  right,  he  is  then,  andnot  before,  in  poAei^ 
fion  of  liis  term,  and  compkte  tenant  fi9r  years.  Tliis 
entry  by  the  tenant  himielf  ferves  the  purpofe  of  notorie- 
ty,  as  well  as  Iivery  of  feifin  from  the  granter  could  have 
done  i  wliich,  it  would  haye  tieen  improper  to  have  gi- 
ven  in  this  cafe,  becauie  that  fi>kmiiity  is  appropriated- 
to  the  conveyance  of  a  £;eehold.  And  thu  is  one  reafon' 
why  freeholds  cannot  be  made  to  commence  m  Juturo,. 
becaufe  they  cannot  (at  the  common  law)  be  made  but- 
by  livery  of  feifin  }  which  livery,  l>eing  an  a£tual  ma- 
Dual  tradition  of  the  land^muft  take  tSe&  in  prttfenii,  or- 
not  at  all. 

Iivery  of  ieifin  is  either  in  deed  or  in  /ow. 

Livery  in  deed  is  thus  performed.  The  feofibr,  leflbr^ 
or  his  attomey,  together  with  the  fisofiee,.leiree,.  or  his- 
attomey,  (for  tliis  may  as  eiTedually  be  done  by  de- 
puty  or  attomey  as  by  theprincipals  themrelyes-in  per- 
ibn),  come  to  the  land  or  to  the  liouie }.  and  there,  ii^ 
the  preience  of  wititefles,  declare  the  contents  of  tbe- 
feofiment  or  Ieafe  on  which  livery  is  to  \»  made.  And 
then  the  feofFor,  if  it  be  of  knd,  doth  deliver  to  the 
feofiee,  all  other  perfons  being  out  of  the  ground,  a  clod. 
or  turf,  or  a  twig  or  bough  tiiere  growing,  with  words- 
to  this  efie£t :  "  I  deliyer  theie  to  you  in  the  name  of 
feifin  of  all  the-  lands  and  tenements  contained  in  this- 
deed."  But,  ifitbeofa  houiĕ,  the  feoffor  muft  take 
the  ring  or  latch  of  the  door,  the  houfe  being  quite 
empty,  and  delirer  it  to  the  feoffee  in  the  fame  form  ;. 
and  then  the  feoffee  mnft  enter  alone,  and  ihut  the  door,. 
and  then  open  it,  and  kt  in  the  othets..  If  the  conyey- 
ance  or  feoffment  be  of  divers  lands,  lying  fcattered  in. 
one  and  the  fame  oounty,.then  in  the  feoffor's  poffeflion^. 
livery  of  feifin  of  any  parcel,.  in  the  name  of  the-reA, 
(itiHceth  for  all ;  but  if  they  be  in  feveral  counties,  theie 
muft  be  as  many  liveries  as  there  are  counties.  For,iif 
the  title  to  tbcfe  lands  comes  to  be.  diTputed,  thece. 
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muA  be  at  many  trials  as  thcre  are  counties,  and 
juty  of  one  county  are  no  judges  of  the  notoriety  of  a 
h&.  tn  another.  Beddes,  anciently,  this  feifin  was  ob- 
liged  to  be  dellvered  ewwm '  paribus  de  wcineto^  befere< 
the  peers  or  freehoIders  of  the  ncighbourhood,  who 
attefted  fuch  delivery  in  the  bodj  or  on  Hhe  back  of 
the  deed}  according  to  the  rule  of  the  feodal  law, 
Pares  ddmt  intereje  inwjiiturte  fenii,  et  non  alii: 
for  which  this  reafon  is  exprefsl7  given ;  becaufe  the 
peers  or  vaflals  of  the  lord,'being  bound  by  their  oath 
of  fealty,  will  take  care  that  no  iraud  be  committed 
to  Iiis  prejudice,  which  ilrangers  might  be  apt  to  con- 
mve  at.  And  though  a^terwards  the  ocular  atteda- 
taon  of  the  partt  was  held  unneceAary,  and  livery 
aoight  be  made  before  any  ctedible  witneSes,  yet  the 
tritJ,  in  cafe  it  was  difputed,  (like  that  of  all  other  at- 
teftatiMis),  was  ftill  re{erved  to  the  paret  or  jury  of 
the  connty.  AIfo,  if  the  lands  be  out  on  leafe,  though 
all  lie  in  the  fame  county,  there  muft  be  as  many  li- 
«eries  as  there  are  tenants  :  becauie  no  livery  can  be 
nade  in  this  cafe,  but  by  the  confent  of  the  particular 
tenant ;  and  the  conlent  of  one  will  not  bind  the  reft. 
And  in  all  thefe  cafes  it  is  prudent,  and  ufual,  to  en^ 
doriĕ  the  liyery  of  fafin  on  the  back  of  the  deed,  fpeci- 
fying  the  manner,  place,  and  time  of  making  it ;  together 
with  the  names  of  the  witneAes.  And  thus  much  for 
livcry  in  deed. 

Livery  in  law  is  where  tbe  fame  is  not  made  m  the 
land,  but  in  Jight  of  it  only  ;  the  {eoiTor  faying  to  the 
leoffee,  "  I  ^ve  you  yonder  land,  enter  and  take  pof- 
fi:ftton."  Here,  if  the  feo&e  enters  during  the  life  of 
tbe  fisoffor,  it  is  a  good  Hrery,  but  not  otherwife  ;  unleff 
he  dares  not  enter  through  feai  of  his  Iife  or  bodily 
harm ;  and  then  his  continual  claim,  made.yearly  in  due 
form  of  law,  as  near  as  podible  to  the  lands,  will  fufiice 
withottt  an  entry.  This  livery  in  law  cannot,  however, 
be  given  or  Teceived  by  attomey,but  only  by  the  parties 
thera(elves. 

■  S£IZ£,  in  the  fea-Iang;uage,  is  to  make  faft  or  bind, 
-particularly  to  faften  two  ropes  together  wilh  rope-yarn. 
The  leising  of  a  boat  is  a  rope  tied  to  a  ring  or  litlle 
chain  in  the  fore-fliip  bf  the  boat,  by  which  means  it  is 
iiiAened  to  the  lide  of  the  Aiip. 

S£IZURE1,  in  commerce,  an  arreft  of  fome  mer> 
chandife,  moveable,  or  other  matter,  either  in  con- 
fequence  of  fome  law  or  of  fome  expref$  order  of 
tlic  fovereign.  Contraband  goods,  thofe  fraadulently 
entered,  or  landed  without  entering  at  all,  or  at 
wrong  places,  are  fubje£I  to  feizure.  In  feizures  among 
us,  one  half  goes  to  the  informer,  and  the  other  half  to 
the  king. 

S£LAGO,  a  genus  of  plants  belonging  to  the  didy- 
namia  clats  ;  and  in  the  natural  method  ranking  under 
the  48th  order,  Aggregatte.     See  Botany  Index. 

SELDEN,  JOHN,  called  by  Grotius  the  glory  of 
England,  was  bom  at  Salvington  in  Suflex  in  1584. 
Ite  was  educated  at  the  firee  fchool  at  ChichefteV; 
whence  he  was  ient  to  Hart  Hall  in  the  univerfity  of 
Oxford,  where  he  ftaid  four  years.  In  t6i2,  he  enter- 
ed  him(elf  in  CIifford's  Inn,  in  order  to  ftudy  the  law .; 
and  about  two  years  after  removed  to  the  Inner  Tem- 
ple,  where  he  foon  acquired  great  reputation  by  his 
leaming.  He  had  already  publi(hed  icveral  of  his  works ; 
and  this  year  wrote  verfes  in  Latin,  Greek,  and  Eng- 
li(h,  upon  Mr  William  Browne's  Britannia'!  PaftoraIs. 
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the  In  1614,  he  pubU(hc4.  his  Titles  of  Honour;  and  in 
161 6,  his  Notes  on  Sir  .Tohn  Fottefcue's  book  De  Lau.'' 
diiut  Legum  Anglice.  In  1618,  he  publiAied  his  Hiilory 
o£  Tythes  ;  which  gave  great  offence  to  the  clergy,  and 
was  animadveTted  upon  by  feveral  writers  ;  and  vat  that 
book  he  was  called  before  the  high  commiAion  couri, 
and  obliged  to  make  a  pubUc  acknowledgment  of  his 
forrow  for  having  publi(hed  it.  In  1621,  being  fent  for 
by  the  parliament,  thongh  he  was  not  ihen  a  member 
of  tbat  houfe,  and  giving  his  opinion  very  ftrongly  in 
iavour  of  their  primleges  in  opporition  to  the  court,  he 
was  committed  to  the  cuftody  of  the  (heriff  of  Lon- 
don,  but  was  let  at  liberty  after  five  weeks  conSnemcnt. 
In  1623,  he  was  cbofen  bnrge&  for  LancaAer ;  but, 
amidft  all  the  divifions  of  the  nation,  kept  bimrelf  neu- 
ter,  profecuting  his  ftudies  with  fuch  application, 
that  though  he  was  the  next  year  chofen  reader  of 
Lyon's  Inn,  he  Tefijfed  to  perform  that  ofHce.  In  1625, 
he  was  cholĕn  burgelii  for  Great  Bedwin  in  Wiltlhiie, 
to  ferve  in  the  firft  parliament  of  Kbg  Charles  T.  in 
which  fae  declared  himfelf  wantaly  againft  the  duke  of 
Buckingham  ;  and  on  his  Grace's  betng  impeached  by 
the  Houre  of  Commons,  was  appointed  one  of  the  ma- 
nagen  of  the  articles  againft  him.  In  1627  and  1628, 
he  oppofed  the  court  party  with  great  vigour.  The 
parliament  being  prorogued  to  January  20.  1629,  Mt 
Selden  retired  to  the  earl  of  K«nt'9  houfe  at  Wreft,  in 
Bedford(hire,  where  he  fini(hed  his  Marmora  Arundt- 
liana.  The  parliaraent  bcing  met,  he,  among  otiiers, 
again  diftingui(hed  himfelf  by  his  zeal  againA  the  court; 
TTnen  the  king  di^oUing  the  parliament,  ordered  feveral 
of  the  members  to  be  brought  before  the  King's  Bench 
bar,  and  committed  to  the  Tower.  Among  thefe  was 
Mr  Selden,  who  infifting  on  the  benefit  of  the  laws,  ind 
Tefiifing  to  make  his  iiibmillion,  was  removed  to  tbe 
King's  Bench  prifon.  Being  here  in  danger  of  his  Iifi; 
on  account  of  the  plague  then  raging  in  Southwaik,  he 
petitioned  tbe  lord  higb  treafurer,  at  the  end  of  Trini- 
ty  ^rm,  to  intercede  with  his  Majetty  that  lie  might  be 
removed  to  the  Gate-boufe,  We(tminfter,  which  was 
granted  :  but  in  Michaelmas  term  fo}lowing,  the  judges 
objefting  to  the  lord  treafurer's  wariant,  by  which  he 
had  been  removed  to  theGate-houfe,  an  order  was  raade 
for  conveying  him  back  to  the  King's  Bench,  whence 
he  was  releaied  in  the  latter  end  of  the  fame  year ;  but 
fifteen  years  after,  tbe  parliament  ordered  hun  5000I. 
for  the  loffes  he  bad  fuftained  on  this  occaCon.  He  was 
afterwards  committed  with  feveral  other  gentlemen,  for 
difpcr(ing  a  Hbel ;  but  the  authcr,  who  was  abroad,  be- 
ing  difcovercd,  they  were  at  length  fet  at  liberty.  In 
1634,  a  difpute  ari(ing  belween  the  £ngli(h  and  Dutch 
conceming  the  herring-(i(hery  on  the  Briti(h  coaft,  he 
was  pievailed  upon  by  Archbi(hop  Laud  to  draw  up  his 
Mare  Claufum,  in  anfwer  to  Grotius's  Mare  IJbertim : 
which  greatly  recommended  him  lo  the  fovour  of  the 
court.  In  1640,  he  was  chofĕn  member  for  the  uni- 
verfity  of  Oxford ;  when  he  again  oppofed  the  court, 
though  he  might,  by  complying,  have  raifed  himfelf  to 
v«ry  coniiderable  pofts.  In  1643,  ^^  ^^  appMnteil 
one  of  the  lay-members  to  fit  in  the  affemb]y  of  dirines 
at  Wcftminfter,  and  was  the  fame  year  appointed  keeper 
of  the  records  in  the  Tower.  WhiUt  be  attended  his 
duty  in  the  affembly,  a  warm  debate  arole  refpeAing 
the  diftance  oi  Jericho  (rom  Jerufalem.  The  party 
which  contended  for  tliie  fhorteft  diftance,  urged,  as  a 

,    proof ' 


mn. 


Digitized  by 


Google 


S    E    L  f    12 

proaf  of  thelr  o^Ituon  belng  well  fouiided,  tbat  fi(he< 
were  carried  iiom  the  one  cily  to  the  olher,  and  fold  in 
tbe  maTket.  Their  adverfaries  wete  ready  to  yield  to 
the  foice  of  this  concluGre  argument,  when  Selden, 
who  defpifed  both  parlies,  as  well  as  the  frivoloufuefs  of 
their  difpute,  exclalmed,  "  Perhaps  ihe  fiflies  were  falt^ 
ed!"  This  unexpe<Eled  remark  left  the  vi£lory  doubt- 
&1,  and  renewed  ibe  debate  ;  and  our  author,  who  wa* 
fick  of  fuch  triding,  ibon  fbund  employment  more  fuit- 
cd  to  his  geuius ;  lor,  in  1645,  he  was  made  one  of  the 
commiSoners  of  the  admiraliy.  The  fame  year  he  was 
uDanimouAy  ele£led  maller  of  Tiinlty  college,  Cam- 
briJge  }  but  declined  accepting.  He  dted  m  1 654  ■, 
anJ  ynas  interred  in  tbe  Temple-church,  where  a  monu- 
ment  is  ereded  to  bis  memory.  Dr  Wilkes  obferves, 
tbat  be  was  a  pian  of  uncoromon  gravity  and  greatnefs 
of  fout,  averfe  to  Aattery,  libcral  to  lcholars,  charitable  Iq 
the  poor  -,  and  thougb  he  had  grcat  latitude  in  his  prin- 
ciples  with  regard  to  eccleOaAical  power,  yel  he  had  a 
Cncere  regard  for  the  church  of  England.  He  wrote 
many  leamed  works  befides  thore  alrcady  mentioned ) 
the  priacipal  of  which  are,  i .  De  Jure  Naturali  et  Gen- 
lium  juxta  Difcif>linam  Hebrceorum.  1 .  De  Nuptiit  et 
Dioorciii.  3.  De  Anno  Cioiti  veterum  Hebreeorum. 
4.  Be  Nummis.  5.  De  Diis  Syris.  6.  V»or  Hebraica. 
}.  Jani  Anglorum  Tacies  altera,  &c.  All  his  works 
were  priuted  together  in  1 7  26,  in  3  voIs  £olio. 

SELENITE,  in  Minerali^,  the  cryftallized  ful- 
phate  of  lime  or  gypfum.  See  LiM£,  in  MiK£R7VL0G7 
Jadex.  Selenite  Uterally  (^niGes  moon-Jlontj  and  it 
preffive  of  tbe  colour  and  foft  ludre  of  ihe  mineral. 

SELENOGRAPHY,  a  branch  of  cofmography, 
«hich  dercribes  the  moon  and  all  tlie  parts  and  appear- 
ances  thereof,  as  geography  does  thofe  of  the  earth« 
See  MooM,  and  An^&ONOMY  lndex. 

SELEUCIA,  in  Ancient  Geography,  fumamed  Ba- 
lylonia,  bccaufe  fituated  on  its  confiues,  at  the  conAu- 
ence  of  the  Euphrates  and  Tigris.  Ptolemy  places  it 
in  Mefopotamia.  It  is  cilled  alfo  Seleucia  aa  Tigrim, 
(Palyblua,  Strabo,  Iddorus  Characenus)  ;  wa(hed  on 
the  fouth  by  the  Ĕuphrates,  on  the  eai^  by  the  Tigris, 
(Thcophyla£lus) ;  generally  agreed  to  have  been  buiJt 
or  enlarged  by  Seleucus  Nlcanor,  mailer  of  the  eaft 
after  Alexander  }  by  means  of  wliich  Babylon  came  to 
be  de&rted.  It  is  faid  to  have  been  originally  called 
Coche,  (  Ammian,  Eutropius)  ;  though  others,  as  Arrian, 
dLlinguilh  it,  as  a  village,  from  Selucia :  and,  accord- 
ing  to  Zofimus,  tha  ancient  name  of  Selucia  was  Tioeia' 
J*.  Now  called  Bagdad.  £.  Long.  44.  21.  N.  Lat. 
33. 10.  Thcre  were  many  other  cities  of  the  famc 
nanie,  all  built  by  Seleucus  Nicanor. 

SELEUCLD.^,  in  CArono/ogy.  Era  of  the  Se- 
kncidse,  or  the  Syro-Macedonian  era,  is  a  computa*- 
tion  of  tinke,  commencing  from  the  eHablilhment  of  the 
Seleucida^  a  race  of  Greek  kings,  who  reigned  as  fuc- 
teflbrs  of  Alexandet  the  Great  in  Syria,  as  the  Ptole- 
nues  did  in  Egypt.  This  era  we  find  expreired  in  the 
bodu  of  the  Maccabees,  and  on  a  great  immber  of 
Greek  medals  Hruck  by  the  cities  of  Syrla,  8cc.  The 
Babbins  call  it  the  era  o/"  contraOs,  and  the  Arabs 
tierA  dilkornain,  that  is,  the  *'  era  of  the  two  horns.'* 
According  to  the  b^  accounts,  the  firft  year  of  this  era 
&lls  in  the  year  311  B.  C.  being  la  years  after  Alex- 
«ader't  death. 

SELEUCUS,  NiCAMOR,  one  of  the  chlcf  generaU 
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under  AIexandcr  t1>e[.Great,  and,  after  his  deatb,  fauncU  SeteiKBs 
er  of  the  race  of  princcs  called  Seleucidce.     He  is  equal- 
}y  celebrated  as  a  renowned  warrior,  and  as  the  father  t 
uf  liis  people  ;  ■■jiA  his  virtue$  could  not  prote£l  him  from 
the  fatal  ambltion  of  Ceraunus,  one  of  his  courtiers,  by 
whom  he  was  aHairmated  280  B.  C. 

SELF  Heal,  ihe  Prun£lla  YuLGARis,  Lin.  Tlii» 
berb  ivas  recommended  by  the  older  phyCcians  as  a 
mild  reHringent  and  vulnerary ;  but  its  virtues  appear  U) 
be  very  feeble,  and  therefore  it  is  now  rarely  bfed. 

£ejLF'  Cominand,  is  that  Iteady  equanlmity  tvhich  en- 
ables  a  man  in  every  Ctuation  to  exert  his  reafoning'. 
faculty  with  coolnefs,  and  to  do  what  the  prefent  cir- 
cumdances  rcquire.     It  dcpends  much  upon  tbe  natural 
temperament  of  the  body,  and  much  upon  the  moral  cul- 
tivatIon  af  the  mind.      He  who   enjoys   gOod  healtb^ 
and  has  braced   his   frame  by  exercife,   has  always  n- 
greater  command  of  himfelf  than  a  man  of  equal  mĕntal ' 
powers,  who  has  fuifered  his  conditution  to  become  re* 
Iaxed '  by  indolence ;  and  he  who  has  iirom  his  early 
youth  been  accullomed  to  make  his  padions  (ubmit  t9 
his  reafon,  muil,  in  any  fudden  emergency,  be  more 
capable  of  ading    propecly  than  he  who  has  tamdy 
yielded  to  his  paffion.     Hence  it  is  that  reclufe  and 
literary  men,  when  foiced  into  the  buAle  of  public  lifĕ,. 
are  incapable  of  a£ling  where  promptnefs  is  requilite  v^ 
and  tbat  men  who  have  once  or  twice  yielded  to  a  fenfe 
of  impendlng    danger   ieldom   acqulre  afterwards  that 
command  of  themielves  which  may  be  necelTary  to  ex-' 
tricate  them  from  fubfequent  dangers.     In  one  of  ths' 
earlieH  battles  fought  by  the  late  king  of  PrulTia,  the  fo- 
Yerelgn  was  among  the  firft  men  who  quitted  the  field : . 
had  he  behaved  in  the  fame  manner  a  iecond  and  a  third> 
time,  he  would  never  have  become  that  hero  whofe  ac- 
tions  ailonKhed  Europe.     A  celebrated  ei^ineer  among:; 
ourfeIves,  who  was  well  known  to  the  writer  of  this- 
Aiort  article,  bad  little  fcience,  and  was  a  ilranger  to.- 
the  principles  of  his  own  art;  but  bcing  ppCreHĕd  of  a- 
firm  and  vigorous  fraine,  and  havlng  been  accudomed- 
to  Aruggle  with  dangeis  and  ditTiculties,  he  had  fuch  'tt-c 
conAant  command  (M  himfelf,  as  enabled  hlm  to  eroploy 
vrith  great  coolnels  every  neceflary  refource  in  the  day 
of  battle. 

But  it  is  not  only  in  battle,  and  in  the  face  of  imme-- 
diate  danger,  that  felf-command  is  neceSary  to  enable  a . 
man  to  a£l  wlth.propiiety. .  There  is  no  Htuatlon  in  liie  - 
where  dKRculties,  greater  or  leis,  are  not  to  be  encoun- 
tercd  ;  and  be  who  would  pafs  through  life  with  com-  - 
fort  to  himfelf,  and  with  utility  to  the  publlc,  muH  en- 
deavour  to  keep  his  paSions  in  -conilant  fubje£lion  to  his  • 
reafon,     No  man  can  enjoy  without  in^uietude  what  he 
cannot  lofe  without  pain ;  and  no  man  who  is  overwheIm- 
ed  with  defpondency  under  any  Tudden  misforlune  can-. 
exert  the  talents  nece&ry  to  retrieve  his  clrcumdances. 
We  ought,  therefore,  by  every  means  to  endeavour  to  ■ 
obtaln  a  condant  command  of  ourfelves ;  and  nowhere 
(hall  we  find  better  leiTons  for  thb  pprpole  than  in  an- 
cient  Lacedemon.     There  certaln  occupations  were  ap- 
pointed  for  each  fex,  for  every  hour,  and  for  every  fea- 
fon  of  li&. .   In  a  life  always  ad:tve,  the  paAions  have 
no  opportunity  to  deceive,  feduce,  orcorrupt;  and  the 
nervous  ryftem  8cquires  a  firmnefs  which  mak<es  it  a  £(- 
inilrument  to  a  vigorou$  mlnd. 

Sthf-Defence  implics  npt  only  the  prefervation  of, 
one'.s  life,  but  alfo  the  protedion  o£  his  property,  be- 
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■Se\L  cade  without  property  life  cannot  be  pntetrti  in  «  d- 
VLlized  nation.  The  extent  of  propeity  eAential  to  life 
13  indeed  fmali,  and  this  coniideration  may  enable  us  to 
decide  a  que(lion  which  fome  moraliik  have  made  intri> 
cate>  fiy  what  mcans,  it  has  been  aiked,  may  a  man 
protedt  his  property  ?  May  he  kill  the  perfi>n  wko  at- 
tacks  it,  if  he  cannot  otherwilc  repel  the  attack  ? 

That  a  man,  in  the  ftate  of  nature,  may  kill  the  per* 
fon  who  makes  an  attack  on  hi«  life,  if  he  cannot  other> 
wiiĕ  repel  the  attack,  is  a  truth  which  has  nerer  been 
controverted }  and  be  may  do  the  iame  in  civil  (bciety, 
tf  hi$  danger  be  fo  imminent  that  it  cannot  be  ayert^ 
by  the  interpofition  of  the  protedion  provided  for  indi» 
viduals  by  the  ttaie.  In  all  poAible  iituations,  except 
the  three  following,  whatever  is  8bfolutely  neceETary  to 
the  prefervation  of  llfe  may  be  lawfully  perfomied,  for 
the  law  of  felf-prcfervation  is  the  iirft  and  moil  facred 
of  thole  laws  which  are  impreSTed  on  e^eiy  mind  by  the 
author  ofnature. 

The  three  excepted  Ctuations  are  thofe  of  a  faldier 
in  the  day  of  battle,  of  a  criminal  about  to  fuSer  by  the 
laws  of  his  country,  and  of  a  man  called  upon  to  re- 
nounce  his  religion.  The  foIdier  hazards  his  life  in  the 
moft  honourable  of  all  cauies,  and  cannot  betray  his 
truft,  or  play  the  coward,  without  incurring  a  high  de- 
gree  of  moral  turpitude.  He  knows  that  tne  veiy  pro- 
ielTion  in  which  he  is  engaged  neceiTarily  fubje£ts  hiii;i 
to  danger ;  and  he  voIuntanly  incurred  that  danger  for 
the  good  of  his  country,  which,  with  great  propticty, 
annexes  to  his  pro^eiTion  peculiar  privileges  and  much 
glory.  The  criminal  under  fentence  of  death  cannot, 
without  adding  to  his  guilt,  reilA  the  executi<Mi  af  tiiat 
ientence }  for  the  power  of  iniiiding  puniihment  is  eC- 
fential  to  fociety,  and  fociety  is  the  ordinance  9f  God, 
(fee  Society).  The  man  who  is  called  upon  to  re- 
nounce  his  religion  ought  to  fubaut  to  the  cruelleA 
death  rather  than  comply  with  that  requeft,  (ince  reli- 
gion  is  his  only  iecurity  for  futuie  and  permanent  hap- 
pinefs.  But  in  evcry  other  iituation,  that  whlch  is  ab- 
lolutely  neceSary  to  the  prerervation  of  life  is  undoubt- 
^y  lawiuL  Hence  it  is,  that  a  perfon  finking  in  wa- 
tcr  is  never  thought  to  be  guilty  of  any  ciime,  though 
he  drag  his  neighbour  after  him  by  his  endeayours  to 
fave  himfelf ;  and  hence,  too,  a  man  in  danger  of  periih- 
ing  by  ihipwreck  may  drive  another  from  a  plank  which 
cannot  carry  them  both,  for  fince  one  sf  two  lives  muft 
be  loft,  no  law,  human  or  divine,  calU  upon  either  of 
them  to  prefer  his  neighbour's  life  to  his  own. 

But  though  the  rights  of  felf-defence  authorife  ua 
to  repel  every  attack  made  upon  our  life,  and  in  cafea  ' 
of  extremity  to  fave  ourfelves  at  the  expence  of  the  life 
of  our  innocent  neighbour,  it  is  not  fo  evident  that, 
rather  than  give  to  an  uojuft  demand  a  few  (hillings  or 
pounds,  we  may  lawfully  deprive  a  feIiow  creature  of 
life,  and  the  public  of  a  citizen.  A  few  pounds  loft 
may  be  eafily  regained ;  but  Ii£e  when  loft  can  never  be 
recovered.  If  thefe  pounds,  indeed,  be  the  whole  of  a 
man's  property  ;  if  they  include  his  clothes,  his  food, 
and  the  houfe  where  he  (helters  his  head — there  cannot 
be  a  doubt  but^that,  rather  than  part  with  them,  he  may 
lawAilly  Idll  the  aggieSbr,  for  no  man  can  exift  with- 
out  Oielter,  fbod,  and  rument.  But  tt  is  ieldom  that  an 
attempt  is  made,  or  is  indeed  pra^cable,  to  rob  a  man 
»t  once  of  aU  that  he  poflefles.    The  ^ueAion  then  of 
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any  impottance  it,  May  a  man  put  a  robber  to  death 
rather  than  part  with  a  (insll  part  of  his  property  ?  Mr  ^ 
Paley  doubts  whether  he  could  innocently  do  fo  in  a 
Aate  of  nature,  "  becaule  it  cannot  be  contcnded  to 
be  for  the  augmentation  of  human  happineis,  that  one 
man  Ihould  lole  his  life  or  Umb,  ratbcr  than  another'  a 
pennyworth  of  his  property."  He  allows,  that  in  civil 
rociety  the  li£e  «f  the  aggicfibr  may  be  always  taken 
away  by  the  periim  aggrieved,  or  meant  to  be  aggiieved, 
when  the  crime  attempted  is  fuch  as  would  fiib}ed  its 
perpetrator  to  death  by  the  laws  of  his  country. 

It  u  not  often  that  we  feel  ourielves  difpoled  to  dif- 
£er  in  opinion  £rom  this  moft  valu«ble  anid  tntellwent 
writer ;  but  on  the  preient  occafion  we  camiot  help 
thinkine  that  he  does  not  lealbn  with  his  uitial  prcci- 
fion.  lo  us  he  even  leeiM  to  lofe  fight  of'his  own  prin- 
dples.  No  legiilature  can  have  a  right  to  take  away 
life  in  civil  Ibciety,  but  tn  fuch  caies  as  individuals  have 
the  {ame  right  in  a  ftate  of  nature.  lf  theiefore  a  man 
in  tlie  ftate  of  nature,  have  not  a  right  to  proted  his 
pioperty  by  killing  the  aggreffi>r,  when  it  cannot  be 
otherwife  prote£led,  it  appears  to  us  felf-evldent  that  no 
legiilaUue  can  have  a  right  to  inflid  the  puniihment  of 
dMth  upon  fttch  o&nces}  but  if  the  kws  infliding 
dcath  upon  the  crime  of  robbery  be  morally  evil,  it  is 
certain  that  an  individual  cannot  be  innocent  when  he 
prevents  robbery  by  the  death  of  the  robber,  aetely 
becaufe  he  knows  that  the  lawt  of  bis  country  have  de- 
creed  that  puniOiment  agunft  thofe  convided  of  that 
crime.  But  we  think  that  the  prote£lian  of  propetty 
by  ihe  death  of  the  aggre^Tor  may  be  completely  vindi- 
cated  upon  tnore  general  prindples.  It  is  neceSary,  in 
eveiy  ftate,  ihat  property  he  prote^ed,  or  mankind 
ooold  not  fubfift ;  but  in  a  Aate  of  nature  every  man 
muft  be  the  de£ĕnder  of  his  own  property,  which  in 
that  ftate  muft  neceflarily  be  finaU :  and  if  he  be  not  al- 
lowed  to  defimd  it  by  every  mean  in  his  power,  he  will 
not  loDg  be  able  to  prote£l  it  at  alL  By  giving  bim 
fttch  liberty,  a  few  individua]s  may,  indeed,  occaiionBlly 
lofe  their  lives  and  limbs  for  the  pierervation  of  a  very 
fmall  portion  of  private  property  ;  but  we  believe  that 
the  fum  'Of  human  happinefs  will  be  more  augmented  by 
cutting  oflP  fuch  worthleft  wretches  than  by  expcfing 
property  to  perpetual  depredation ;  and  therefore,  if 
general  utiiity  be  the  criterion  of  moial  good,  we  muA 
be  of  opinion  ihat  a  man  may  in  eveiy  caTe  lawfully  kill 
a  robber  rather  than  comply  with  his  unjuA  demand. 

But  if  a  man  may  without  guilt  preferve  his  proper- 
ty  by  the  death  of  the  aggieiror,  when  it  caimot  l>e  pre- 
•  ierved  by  any  olher  means,  much  more  may  a  woman 
have  recourfe  to  the  Iaft  extremity  to  proteA  her  chaf- 
tity  from  forcibIe  violation.  This,  indeed,  is  admitted 
by  Mr  Paley  hiiafelf,  and  will  be  controverted  by  no 
man  who  refle£ls  on  the  importance  of  the  female  cha- 
raAer,  and  the  probable  confequence$  of  the  fmalleft' 
devtation  from  the  eftabliihed  laws  of  female  honour. 
See  Seductiok. 

SELW'Knov)leJge,  the  knowledge  of  one's  own  cha- 
ra£ter,  abilities,  opinions,  virtues,  and  vices.  This  hai 
always  been  confidered  at  a  diiGcuIt  though  important 
acquifit!on.  It  is  diAicult,  becaufe  it  is  difagreeable  to- 
inveftigate  our  errors,  our  faults,  end  vices ;  becaufe  we 
are  apt  to  l>e  partial  to  ouTfclve$,  even  wlien  we  have 
done  wiong ;  and  becaule  lime  and  habitual  altcntionh 
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&!£  m  Rqmfite  to  enable  us  to  diTcow  our  re»l  chander. 
-y^^  But  thefe  diiHculUes  are  more  than  countabalanced  bj 
the  advantages  of  feIfknowledge. 

By  knowing  the  utent  of  our  abilities,  we  {hall  ne- 
ver  rafhly  engage  in  enterprifes  where  our  ineffe^al 
eaertio&t  may  be  produAive  of  harm  :  by  inveftigating 
our  opinions,  we  may  difcover  thofe  which  have  no 
ibundation,  and  thofe  8lfo  which  lead  us  in^enCbly  into 
vice.  By  examining  our  vtrtues  and  vices,  we  ihall 
leam  what  principles  ought  to  be  Arengthened,  and 
what  habits  ought  to  be  removed. 

Man  is  a  rational  and  intelligent  bnng,  capable  of 
gtcrt-impro^ement,  and  Uable  to  greatvices.  If  he  *& 
without  eumining  his  principles,  he  maj  be  hurried 
bj  blind  paAion  into  crimeS. '  If  he  aipire  M  noble  and 
vkuable  8cquifitions,  he  muil  ad>upoii  a  plan,  with  de- 
liberation  and  fore-thought ;  fi>r  he  is  not  -like  a  vege- 
table,  which  attains  periiBdlion  hy  the  inilueiice  of  ex- 
temal  caufes :  he  has  powers  within  himfelf  which  muft 
be  eierted,  and  exerted  with  jodgement,  in  order  to  at- 
tab  the  perfedion  of  his  nature.  To  enable  bim  to 
employ  thefe  poivers  aright,  he  muil  know,  firft,  what 
is  hts  duty  >  and,  fecondly,  he  muil  oiten  review  his 
piincipks  and  condufl,  that  he  may  difcover  itrhether 
be  is  performing  hrs  duty,  or  in  what  circumnances  he 
bas  iaikd.  When  he  finds  that  he  has  fallen  into  er- 
rar  and  vice,  lie  will  naturally  inqaire  what  cauCes  have 
produced  this  eSed,  that  he  may  avoid  the  rame  for  the 
tine  to  come.  This  is  the  method  by  which  every  re- 
foniiation  in  reiigion  and  fciem:e  bas  been  produeĕd, 
aad  the  method  by  which  the  arts  haye  been  impTOved. 
Beibre  Lord  Bacon  introduced  the  new  way  of  philo- 
fephising,  he  muil  firil  have  confidered  whereiii  true 
phikibpb^  confifted;  fecondly,  he  muil  have  incpiired 
io  what  refpeAs  the  ancient  method  of  philofo)]hizing 
was  faUe  or  urele^s :  and  after  determining  thefe  two 
points,  he  was  qualified  to  defcribe  the  way  by  which 
the  iludy  of  pfailofophy  could  be  fuccefsfully  purToed 
without  deviating  into  hypothefis  and  error.  Lulher 
ioond  oot  the  errors  of  the  church '  of  Rome  by  com- 
paiing  their  do£lnnes  Mnth  the  S^riptures.  But  had 
thb  comparifon  never  been  made,  the  Teformation  could 
neverhave  taken  place.  Without  felf-knowledge,  or 
mthout  tEat  knowledge^oP  our  chara£ter  i^ch  is  de- 
rived  from  a  coTnparifo«  of  ouf  principles  and  conduit 
with  a  pcried  ihindard  of  morality,  we  can  never  form 
phns  and  refoIutions,  or  make  any  exertion  to  aban- 
don  the  vicioas  habits  which  we  have  contraSed,  and 
Ibengthen  thofc  virtuous  principles  in  which  we  are 
dc^icient. 

As  much  may  be  leamed  from  the  errors  of  thofe 
who  have  been  in  fimilar  iituations  with  purfelves  j  fo 
uimy  ufeful  cautions  may  be  dbtained  from  our  own 
cnors ;  and  he  that  will  remember  thefe,  will  feIdom  be 
twice  guilty  of  the  fame  vicfc. 

h  was  evidently  the  intention  of  Providence  that 
aan  (hould  be  guided  chicAy  by  esperience.  It  is  by 
the  obfervations  which  we  make  on  what  we  fee  palling 
aronnd  us,  or  frora  what  we  fuiFer  in  our  own  perfon, 
tbat  we  form  maxims  for  the  condu£l  of  li^ie.  The  more 
lainutely  therefore  we  attend  to  our  principles,  and  ihe 
«ore  maxims  we  form,  we  ihall  be  the  betler  Sttcd  to 
attain  raoral  perCcdlion. 

With  refpeft  to  our  underilanding.  to  mark  the 
taon  which  we  have  iaWen  irito,  eitlier  by  its  natural 
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defeds  or  by  negHgence,  is  aIfo  of  great  importahce ;  St1f. 
for  the  greateil  genius  and  moil  profound  icholar  are  » 
liable  to  thefe  errors,  and  often  commit  them  as  well  ai 
the  wetk  and  illiterate.  But  by  obferving  them,  and 
tracing  them  to  thei|:  canfes,  they  at  length  acquire  an 
habitnal  accuracy.'  It  is  true,  ihat  men  of  feeble  minds 
can  never  by  knowing  their  own  defeas  exalt  thcmlelve» 
to  the  rank  of  genius ;  but  fuch  knowledge  will  enable 
them  to  improve  their  underllandings,  and  fo  to  appre- 
ciate  their  own  powers,  as  feldom  to  attempt  what  is 
bcyond  their  ilrength.  They  may  ihus  become  ureiiil 
members  of  fociety  ;  and  ihough  they  will  not  probably 
be  admired  for  their  abilities,  they  will  yet  efcape  the 
ridicule  which  is  poured  upon  vanity. 

It  is  dilhcult  to  lay  down  precife  rules  for  the  2cqui« 
fition  of  this  felf-knowledge,  becaufe  almoll  evety  man 
is  blinded  by  a  faUacy  peculiar  to  himfelf.  But  when 
one  has  got  rid  of  that  partiality  which  arifes  from  ielf- 
love,  he  may  eafily  foim  a  juit  eiKmate  of  his  raoral  im- 
pn>vements,  by  comparing  the  general  courfe  of  his 
condu£t  with  the  ilandard  of  his  duty ;  and  if  he  has 
any  doubt  of  the  extent  of  his  intelle^hial  attainments, 
he  will  moll  readily  difcover  the  truth  by  comparing 
them  wilh  the  attainments  of  others  who  ha? e  been  moil 
fuccefsful  in  the  fame  purfuits.  Should  vanity  arife  in 
his  mind  from  fuch  a  comparifon,  let  him  then  compare 
the  extent  of  his  knowledge  with  what  is  yet  to  be 
known,  and  he  will  then  be  in  little  danger  of  thinking 
of  himfelf  more  highly  than  he  ought  to  think.  See 
PREJUDICk  and  SELFPartia/ity. 

■SELF-Love,  is  that  inftinftiYe  principle  which  impcl'! 
every  aiiimal,  rational  and  irrational,  to  preferve  its  life 
and  prdlnote  its  own  iiappinefs.  It  is  very  generally 
confounded  with  iĕlfiihnefs  ;  but  we  think  that  the  oiic 
propenfity  is  diAinA  from  the  other.  £very  man  loves 
hiinielf ;  but  every  man  is  not  felfifh.  The  felfiih  man 
grflfps  at  all  immediate  advantages,  regardlefs  of  the  con- 
fequences  which  his  condudl  may  have  upon  his  neigh- 
bour.  Self-love  only  prompts  him  who  is  a£hiated  by 
it  to  procure  to  Iumfelf  the  greateil  poATible  fum  of  hap- 
pinefs  during  the  whole  of  his  exiilence.  In  this  pur- 
fuit  the  rational  felf-Iover  will  oflen  forego  a  prefent 
enjoyment  to  obtain  a  greater  and  more  permanent  one 
in  reverfion  ;  and  he  will  as  often  fubmit  to  a  prefent 
pain  to  avoid  a  greater  hereafler.  SeIf-Iove,  as  diilin- 
guiihed  from  ielĕihners,  'always  comprehends  the  whok 
of  a  man's  exiitence,  and  in  that  extended  fenfe  of  the 
phrafe,  we  hefitate  not  to  fay  that  every  mair  is  a  ielf- 
lover ;  for,  ■with  eternity  in  his  view,  it  is  furely  not 
poiTibie  for  the  moft  diRntereded  of  the  human  race  not 
to  preer  himfelf  to  all  other  men,  if  their  future  and 
everlal^ing  interetts  could  come  into  competition.  This 
indeed  they  never  can  do ;  for  though  the  introdudion 
of  evil  into  the  world,  and  the  different  ranks  which  it 
maket  necelTary  in  fociety,  put  it  in  the  power  of  a  man 
to  raifchimfelf,  in-  ihe  preient  ftate,  by  tKe  depreilion  of 
his  neighbour,  or  by  the  prafUce  of  injuAice,  yet  in 
the  puifuit  of  a  prize  which  is  to  be  gained  only  by  fo- 
*  bernefs,  righteuufnefs,  and  piety,  there  can  be  no  rival- 
ihip  among  the  differettt  competitors.  The  fuccefs  of 
oiie  is  no  injury  to  anotlicir  ;  and  therefore,  in  this  fenfe 
of  thc  phrare,  fclf.love  is  not  only  lawful,  but  abfolutely 
unavoidab!e.  It  has  been  a  queftion  in  morals,  whether 
it  be  not  likewife  the  incentivc  '.o  every  a£iion,  however, 
virtuous  or  apparenlly  d!finterefted  ? 

R  Tho.''e 
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Self.  Tho{e  whb  mtunUun  the  Bffirmatlve  fide  of  this  quellion 

*  "*  fay,  that  the  profpeft  of  immediale  pleafure,  or  the  dread 
of  immediate  pain,  is  the  only  apparent  motive  to  a£lion 
in  the  minds  of  infant9,  and  indeed  of  all  who  look  not 
before  them,  and  infei  the  fiiture  from  tbe  paft.  They 
own,  that  when  a  boy  has  had  fome  eiperience,  and  u 
capable  of  making  comparifons,  he  will  often  decline  an 
immediate  enjoyment  which  he  has  fonnerly  ibund  pro- 
duftive  of  tiiture  evil  more  thah  equivalent  to  all  its 
good  )  but  in  d<Hng  fo  they  think,  and  they  think  judly, 
that  he  is  ftill  aAuated  by  the  principle  of  felf-love,  pur- 
fuing  the  greateil  good  of  which  he  knows  bimfelf  to  be 
capable.  After  experiencing  that  truth,  equity,  and 
benevolence  in  all  his  dealings  is  the  readled,  and  indeed 
thc  only  certain  method  of  fecuring  to  himfelf  the  kind- 
nefs  and  good  oitices  of  his  fellow  creatures,  and  much 
more  when  he  has  learned  that  they  will  recommend 
him  to  the  Supreme  Being,  upon  whom  depends  his 
exiOence  and  all  his  enjoyments,  they  admit  that  he  will 
pra£lice  truth,  equity,  and  benevolence  }  but  Aill,  from 
the  fame  principle,  purfuing  his  own  ultimate  happinels 
as  the  objeft  which  he  has  always  in  view.  The  pro- 
fpefl  of  this  great  obje£l  will  make  him  feel  an  exqui- 
fite  pleafure  in  the  performance  of  the  aflions  which  he 
conceives  as  neceAary  to  its  attainment,  till  at  laft,  with- 
out  attending  in  each  inftance  to  their  conlequences,  he 
will,  by  the  great  aiTociating  principle  which  has  been 
explained  elfewhere  (fee  Mktaphysics,  Part  I.  chap.  i.) 
feel  a  reSned  enjoyment  in  the  a£tions  themfelves,  and 
perform  them,  as  occaiions  offer,  without  deliberation  or 
refle£lion.  Such,  they  think,  is  the  origin  of  benevo- 
lence  itfelf,  and  indeed  of  every  ■«rtue. 

Thofe  who  take  the  other  fide  of  the  queftion,  can 
hardly  deny  that  felf-love  thus  modiAed  may  prompt  to 
virtuous  and  apparently  didntereded  condud  ;  but  they 
,  think  it  degrading  the  dignity  of  a  man  to  fuppofe  him 
a£luated  (blely  by  motives  which  can  be  traced  back  to 
a  delire  of  his  own  happinefs.  They  obferve,  that  the 
Author  of  our  nature  has  not  left  the  prefervation  of  the  ' 
individual,  or  the  continuance  of  the  ipecies,  to  the  de< 
du£tions  of  our  reafon,  computing  the  fum  of  happinefs 
which  the  a£lions  necelTary  to  thefe  ends  produce  to 
ourfelves  :  on  the  contrary,  He  bas  taken  care  of  both, 
by  the  furer  impulfe  of  inftin£l  planted  in  us  for  thefe 
vcry  purpofes.  And  is  it  conceivable,  fay  they,  that  He 
would  leave  the  care  of  our  felIow-creatures  a  matter  of 
indifference,  till  each  man  (hould  be  able  to  difcover  or 
be  taught  that  by  ]oving  his  neighbour,  and  doing  him 
ali  the  good  in  his  power,  he  would  be  moft  effeftually 
promoting  his  own  happinefs  ?  It  is  diihonouring  virtue, 
they  conlinue,  to  make  it  proceed  in  any  inftance  frora  a 
profpe£t  of  happinefs,  or  a  dread  of  mifery ;  and  they 
appeal  from  theory  to  fa£l,  as  exhibited  in  the  conduA 
of  favage  tribes,  who  deliberate  litlle  on  the  confequences 
of  their  a£tions. 

Their  antagonirts  reply,  that  the  condu£l  of  favage 
tribes  is  to  be  conridered  as  that  of  children  in  civilized 
nations,  regulated  enlirely  by  the  examples  which  they 
have  before  them  }  that  their  adions  cannot  be  the 
offspring  of  innate  inftin£b,  otherwife  favage  virtues 
would,  under  Cihilar  circumftances,  everywhere  be  the 
fame,  which  is  contrary  to  h&  ;  that  virtue  proceeds 
from  an  intererted  motive  on  either  fuppofition  ;  and 
that  the  motive  which  the  uiAinAiye  fcheme  holds  up 
is  the  moft  fel£ft»  of  the  two.     The  other  theory  fup- 


poles,  that  Ihe  govenane  itiotive  U  the  ho^^ /uinre  it\!. 
happinefs  and  the  dreaa  of  /uiure  mifery  ;  the  inftinc- ' '"  »"■ 
tive  fcheme  fupplies  a  prejent  molive  in  the  iĕlf-compIa- 
cency  arifing  in  the  heart  from  a  confcioufne£i  of  right 
condu£l.  The  former  is  a  rational  moiive,  the  laiter 
has  nothing  more  to  do  with  reafon  than  the  enjoyment 
ariiing  from  eating  or  drinking,  or  from  the  intercourlĕ 
between  the  fexes.  But  we  mean  not  to  purfue  the 
fubje£t  farther,  as  we  have  faid  enough  on  it  in  tbe 
aiticlcs  Bfmevol£nc£,  iMsriNCT,  Passion,  and  Phi- 
l.ANTHROFT.  We  Aiall  therefore  conclude  with  ob> 
ferving,  that  there  is  certainly  a  virtuous  as  well  at  a 
vicious  ielf-love,  and  that "  true  felf-love  and  Ibcial  vot 
the  liime." 

Sus-Murder.     See  SutciDE. 

SELF-Partialitif,  is  a  phrafe  employed  by  fome  philo- 
fophers  *  to   exprels  that  weakneis  of  human  naturetjMlM 
through  which  men  overvalue  themfelves  when  com- Ki"W( 
pared  with  others.      It  is  diftingui(hed  from  general;^'^ 
partiality,  by  thofe  who  make  ufe  of  the  e^prelTion,  be-       '^ 
C8ufe  it  is  thought  that  a  man  is  led  to  overrate  his  own 
accomplilhments,  either  by  a  particular  inftind,  or  by  a 
ptocefs  of  intelle£l  different  from  that  by  which  he  over- 
rates  the  accompIiSunents  of  his  fnends  or  children.  The 
former  kind  of  partiality  is  wholly  fel£fti ;  the  latter 
partakes  much  of  benevolence. 

This  diftin£Uon  may  perhaps  be  deemed  plau£ble  by 
thofe  who  conGder  the  human  mind  as  little  more  than 
a  bundle  of  iiiftinds  ;  but  it  muft  appear  perfe£lly  ridi- 
culous  to  fuch  as  TefoIve  the  greater  part  of  apparent 
inftinds  into  early  and  deep-rooted  affociations  of  ideas. 
If  the  partialities  which  moft  men  have  to  their  friends, 
their  ^amilies,  and  themfelves,  be  inftin£tive,  they  are 
certainly  inftinfts  of  different  kinds  ;  but  an  infiin£liTe 
partiality  is  >a  contradi£l3on  in  terms.  Partlality  is 
founded  on  a  comparilbn  between  two  or  more  obje£ls  ; 
but  genuine  inftinds  form  no  comparifon$.  Sm  In- 
STINCT.  No  man  can  be  faid  to  be  paitial  to  the  late 
Dr  Johnibn,  merely  for  thinking  highly  of  his  intel- 
leAual  powers  ;  nor  was  the  do£lor  partial  te  himfelf, 
though  he  thought  in  this  refpeft  with  the  generality  of 
his  countrymen  ;  but  if,  upon  a  compariron  with  M ilton, 
he  was  deemed  the  greater  poet  of  the  two,  fuch  a 
judgement  will  be  allowed  to  be  partial,  whether  fonned 
by  himfelf  or  by  any  of  hls  admirers.  We  apprehend, 
however,  that  the  procers  of  its  formation  was  the  &ffle 
in  every  mind  by  which  it  was  held. 

The  origin  of  felf-partiality  is  not  dlHicult  to  be 
found  ;  and  our  partialities  to  our  friends  jnay  be  traced 
to  a  fimilar  fource.  By  the  conftitution  of  our  natttre 
we  are  impelled  to  Ihun  pain  and  to  purfue  pleafure ; 
but  remoife,  the  fevereft  of  all  pains,  is  the  never-f)iil- 
ing  confequence  of  vicious  condu£t.  Reroorfe  ari&s 
from  the  dread  of  that  puniAiment  which  we  believe 
will  in  a  future  ftate  be  infl!£led  on  vice  unrepented  of 
in  this  ;  and  therefore  every  vicious  perfon  endeavours 
by  all  poffjbIe  means  to  banifli  that  dread  from  his  own 
mind.  One  way  of  effe£Hng  this  is  to  compare  his 
own  life  with  the  lives  of  othrrs  ;  for  he  fancies  that  if 
numbers  be  as  wicked  as  himfe1f,  the  benevoIent  Lord 
of  all  things  will  not  involve  them  in  one  common 
ruin.  Hence,  by  magnifying  to  himfelf  the  tcmpta- 
tions  which  led  him  aftray,  and  diminirttlng  the  injiuics 
which  his  condu£l  has  done  in  the  world,  and  by  adopt- 
ing  a  courfc  diametrically  the  reverfe,  when  ellimating 
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tke  monlity  or  immorality  of  the  condud  of  hts  neigh> 
hpais,  he  roon  comes  to  believe  that  he  is  «it  leall  not 
more  mcked  than  thej.  Thus  is  felf-partiality  formed 
in  the  mind,  and  ^uicklj  blinds  him  who  is  under  its 
rnAuence  To  completely,  as  to  hide  fTom  liim  the  verj 
/aults  which  he  iees  and  blames  in  others.  Hence  the 
coward  thinks  himfelf  only  cautious,  the  mifer  frugal, 
Partialitj  is  fonned  in  the  very  fame  roamier  to  natural 
or  acquired  accomplilhments,  whether  mentBl  or  corpo- 
reil.  Thefc  always  procure  refpeft  to  him  wbo  is  pof- 
feffed  of  thera;  and  as.refpe^  is  accompanied  with 
many  adyantages,  CTcry  man  wiAies  to  obtain  it  for  him- 
felf.  If  h«  fail  in  his  attempts,  he  confoles  himfelf  with 
the  perfuafion  that  it  is  at  leail  due  to  his  meritj:,  and 
thal  it  is  ohly  withheld  by  the  envy  of  the  public.  He 
compares  the  pariicular  branch  of  fcience  or  bodily  ac- 
compliOiment  in  which  he  himfelf  moft  excels,  with 
thoie  which  have  conferred  fplendor  on  his  rival ;  and 
caGly  finds  that  his  own  exceUcncies .  are  of  the  htghert 
mder,  and  entitled  to  the  greated  (hare  of  public  edeem. 
Hence  tbe  polite  fcholar  defpifes  the  mathematiciiin  ; 
tke  reader  of  Aridotle  and  Plato  all  the  modem  dtf- 
coveries  in  phyfical  and  moral  fcience ;  and  the  mere  ex- 
peiimentaliA  holds  in  the  moft  fovereign  contempt  a  cri- 
tical  knowledge  of  the  ancient  languages.  The  pupil 
tf  the  ancients  denies-  the  merits  of  the  modems,  whilA 
the  mere  modem  allows  nothing  to  the  ancients ;  and 
tbus  each  becomes  partial  to  his  own  ac^uintions,  and 
of  courfe  to  himfelf,  for  having  been  at  the  trouble  to 
make  them. 

Partiality  to  our  friends  and  families  is  generated  in 
the  very  famc  way.  Wherever  we  acquire  fuch  an  af- 
t  fedion  for  them  as  to  conAder  their  happiners  as  adding 
to  our  own  ^fee  Passiok),  we  magt)ify  their  excel- 
lencies,  and  dirainiih  their  defeAs,  fbr  the  fanie  rea- 
fon,  and  by  the  fame  procefs,  that  we  magnify  and  di- 
miniih  our  own.  AU  ptartialities,  howerer,  are  preju* 
dices,  and  prejudices  of  the  worft  kind.  They  ought 
therefore  to  be  guarded  againft  with  the  utmoil  care, 
hy  the  (ame  means  which  we  have'  elfewhere  recom- 
mended  (fee  Prejodice  and  Metaphysics,  N**  98.)  j 
and  he  who  is  partial  to  his  own  virtue  or  his  own 
tnowledge,  will  do  well  to  compaie  the  former,  not 
with  the  conduft  of  his  neighbour,  but  with  the  exprefs 
rule  of  his  duty  ;  and  to  conGder  the  latter  as  no  farther 
Yaluable  than  as  it  contributes  to  the  fum  of  human  hap- 
pinef$. 

SELIM  I.  emperor  of  the  Turks,  was  the  fecond 
fon  of  Bajazet  II.  He  roade  war  upon  his  father,  and 
ihough  defeated  in  1511,  -hc  at  Iaft  dethroned  him  and 
look  him  pTifoner,  and  immediately  difpatched  him  by 
J»fon,  together  with  his  elder  brother  Achmet,  and 
Ms  younger  Korkud,  an  amJabla  and  enlightened  prince. 
Havinfr  ellablirtied  his  throne  by  thefe  crimes,  he  march- 
ed  againd  Campfon-Guary  fovereign  of  Egypt,  gained 
»  great  viflory  at  Aleppo,  and  flew  their  general.  But 
ihough  the  fultan  peri(hed  in  that  battle,  the  Mame- 
luks  determined  to  oppofe  the  emperor.  Selim  enter- 
•ng  their  country  at  the  head  of  hi«  army,  defeated  the 
Egyptians  in  two  battles,  and  oidered  Toumonbai,  the 
new  elefted  fultan,  who  had  fallen  into  liis  hands,  to  be 
imng  on  a  gibbet.  He  then  took  Cairo  and  Alexandria, 
»nd  in  a  Ihort  time  reduced  all  Ejjypt  to  fubieftion. 
Thus  ended  the  dominion  of  the  Mamtluks  in  Egypt, 
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which  had  continued  for  more  than  260  yeari.  He 
conSrmed  the  ancient  prit^eges  of  the  Yenetians  in 
Egypt  and  Syrla,  by  which  they  carried  on  their  com- 
merce  with  India,  and  forraed  a  league  with  them  to 
deftroy  the  power  of  the  Portuguefe  in  that  country. 
(See  India,  N°  37.)     Sclim  had  beforc  ihis  gaincd  a 

freat  viflory  over  the  Perfians,  and  Aripped  them  of 
'auris  and  Keman.  He  was  preparing  to  attack  Chri- 
ttendom  when  he  was  feized  with  an  ulcerous  farc  in 
the  back.  Thinking  that  the  air  of  Adrianople  would 
reftore  his  health,  he  ordered  himfelf  to  be  conduded 
thither  $  but  he  died  at  Clari  in  Thrace  on  his  road  to 
that  city,  in  the  year  1530,  in  the  very  fpot  where  he 
had  poifoned  his  father.  He  reigned  eight  years,  and 
lived  54.  He  was  a  prince  of  great  counigc,  fobriety, 
and  liberality  :  he  was  fond  of  hiAory,  and  wrote  fome 
verres.  But  thefe  good  qualities  were  obicured  by  the 
mofi  abominable  crimes  that  ever  difgraced  human  na* 
ture  j  he  made  his  way  to  the  throne  by  ihedding  the 
blood  of  his  iather,  and  fecured  it  by  murdering  his  bro- 
thers  and  eight  nephews,  and  every  baOiaw  who  had 
bcen  iaith&l  to  his  duty. 

SELINUM,  a  genus  of  plants  belonging  to  the  pent- 
andtia  cla& ;  and  in  the  natural  method  ranking  under 
the  45th  order,  VmbellatXi     See  Botany  /W«x. 

SELKIRK,  Al£xakder,  whoie  adventuTes  garc 
tile  to  a  well-known  hiftorical  romance,  was  boni  at 
Lirgo,  in  Fife-ihirein  Scotland,  about  the  year  1676, 
and  was  bred  a  feaman.     He  went  from  England,  in 
1703',  in  the  capacity  of  failing-mafter  of  a  fmall  vcCel 
called  the  Cinque-Ports  Galiey,  Charies  Pickering  cap- 
tain,  burthen  about  90  tons,  with  16  guns  and  63  men  } 
and  in  September  the  fame  year  failed  from  Cotk,  in 
company  with  another  ihip  of  26  guns  and  1 20  men,' 
talled  the  St  Oeorge,  commanded  by  that  ^amous  na- 
vigator  William  Dampier,  intended  to  cruife  againA  the 
Spaniards  in  the  South  fea.     Oi)  the  coaft  of  Brazil, 
Pickering  died,  and  was  fucceeded  in  his  command  by 
his  lieutenant  Thomas  Stradling.     They  proceeded  on 
their  voy.age  roUnd  Cape  Horo  to  the  iiland  of  Juan  Fer- 
nandes,  whence  they  were  driven  by  the  appearance  of 
two  French  ihips  of  36  guns  each,  and  left  nve  of  Strad- 
ling's  men  there  on  ihore,  who  were  taken  oflF  by  the 
Erench.     Hence  they  f»iled  to  the  coaft  of  America, 
where  Dampier  and  Stradling  quarrelled,  and  Teparated 
by  agreement,  on  the  ipth  ^May  1704.     In  Septem- 
ber  rollowmg,  Stradling  came  again  to  the  iiland  of  Juan 
Femandes,  where  Selkirk  and  his  captain  had  a  di£fer- 
ence,  which,  with  the  circumftance  of  the  ihip's  being 
very  leaky,  and  tn  bad  condition,  induced  him  to  deter- 
mine  .  n  ilayin^  there  alone  ;  but  when  his  companions 
were  about  to  depart,  his  refolution  was  Ihaken,  and  he 
defired  to  be  taken  on  board  again.     T|;e  captatn,  how- 
ever,  re{ufed  to  admit  him,  and  he  was  obliged  -to  re- 
matn,  having  nothihg  but  his  dothes,  bedding,  a  gun, 
and  a  fmall  quantity  of  powder  and  ball  *,  a  hatchet| 
knife,  and  kettle ;  his  books,  and  mathematical  and  nau- 
tical  inftruments.     He  kept  up  his  fpirits  tolerably  till 
he  faw  the  yciTel  put  o£f,  when  (as  he  afterwards  relat- 
ed)  his  heart  yearned  within  him,  and  melted  at  parting 
with  his  comrades  and  all  hiunan  fociety  at  once. 


SeKoi 
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Selkirlr. 


-Yel  belicYe  me,  Arcas, 


Such  is  the  rooted  love  we  bear  mankind, 
R  2 
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Selkirk.         '    All  ru(!ians  as  they  were,  I  new  beard 
"    ""'  A  found  fo  di{iaal  as  their  parting  oars." 

Thomforvs  j^amemnon. 

Thus  left  fole  roonarch  ef  the  ifland,  Trtth  plenty  of 
the  neceSaries  of  life,  he  found  himfelf  in  a  iituation 
hardly  fupportable.  He  had  filh,  goat's  fle(h,  turnips 
and  other  vegetables ;  yet  he  giew  dejeded,  languid, 
and  melancholy,  to  fuch  a  degree,  as  to  be  fcarce  able 
to  refrain  from  doing  violence  to  h!mfelf.  £ighteen 
months  paiTed  be£»re  he  could,  by  reafomng,  reading 
his  bible,  and  ftudy,  be  thoroughly  reconciled  to  his 
condition.  At  length  he  grew  happy,  employing  him- 
fĕlf  in  decorating  his  huts,  chaGng  the  goats,  whom  he 
equalled  in  fpeed,  and  fcarcely  ever  failed  of  catching. 
He  alfo  tamed  young  kids,  laming  them  to  prevent 
their  becoming  wild  -,  and  he  kept  a  guard  of  tame  cats 
about  him,  to  defend  him  when  afleep  from  the  rats, 
who  were  very  trottblefome.  When  his  clothes  were 
wom  out,  he  made  others  of  goats  Ikins,  but  could  not 
fucceed  in  making  Aioes,  with  the  ufe  of  which,  how- 
ever,  habit,  in  time,  enabled  him  to  difpenfe.  His  on- 
ly  liquor  was  water.  He  computed  that  he  had  caught 
1030  goats  during  his  abode  in  the  ifland ;  of  which 
he  had  let  go  joo,  afteT  marking  ihem  by-Aitting  their 
ears.  Commodore  A^i^on^s  people,  who  were  there 
about  30  years  afier,  found  the  firft  goat  which  they 
ihot  upon  landing,  was  thus  marked,  and  as  it  appeared 
to  be  very  old,  concluded  that  it  had  been  under  the 
power  of  Selkirk.  But  it  appears  by  Captain  Carteret*s 
account  of  his  voyage  tn  the  Swallow  floop,  that  other 
perfotis  praAifed  this  mode  of  marking,  as  he  £ound  a 
goat  with  his  cars  thus  flit  on  the  neighbouring  ifland 
of  MaS'a-fuera,  where  Selkirk  never  was.  He  made 
coropanions  of  his  tame  goats  and  cats,  oflen  dancing 
and  finging  with  them.  Tliough  he  conftantly  per- 
formed  his  devotions  at  Aated  hours,  and  read  aloud ; 
yet,  when  he  was  taken  off  the  ifland,  his  language, 
from  difufe  of  converfation,  had  become  fcarcely -intelli- 
gible.  In  this  folitude  he  continued  fbur  years  and 
lour  months ;  during  which  time  only  two  incidents 
happened  which  he  thought  worth  relating,  the  occur- 
rences  of  every  day  being  in  his  circumAances  nearly 
£milar. .  The  one  was,  tnat,'  purfuing  a  goat  eagerly, 
fae  caught  it  juft  on  the  edge  of  a  precipice,  which  was 
covered  with  bu(bes,  fo  tbat  he  did  not  perceive  it,  and 
he  fell  over  to  the  bottom,  where  he  lay  (according  to 
Captain  Roger's  account)  24  hours  fenfelefs  ;  but,  as  he 
xelated  to  Sir  R.  Steele,  he  computed,  by  the  alteration 
of  the  moon,  that  he  had  lain  three  days.  When  he 
came  to  hinifelf,  he  found  the  goat  lyihg  under  him  dead. 
It  was  with  great  difficulty  that  he  could  crawl  to  his 
habitation,  whjnce  he  was  unable  to  ftir  for  ten  days, 
and  did  not  recover  of  his  bruifes  for  a  long  time.  The 
other  event  was  the  arrival  of  a  ft>ip,  which  he  at  firft 
/nppofed  to  be  French  :  and  fuch  is  tbe  natural  love  of 
fociety  in  the  human  mind,  that  he  was  eaeer  to  aban- 
don  his  folilary  felicity,  and  furrender  himlelf  to  them, 
although  eneroies;  but  upon  their  landing,  approach- 
injT  ihem,  he  found  them  to  be  Spaniards,  of  whom  he 
had  too  great  a  dread  to  truft  himfelf  in  th.eir  hands. 
They  were  by  this  time  fo  near  that  it  iequired  all  his 
agiliiy  to  efcape,  which  hc  effe£led  by  climbing  into  a 
thick  trce,  being  fliot  at  feveral  times  as  he  ran  off. 
FoHunately  the  Spaniards  did  nol  difcover  him,  though 
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ihcy  ftayed  fome  time  utider  the  tree  where  be  was  hid,  Se&H 
tmd  kilied  fome  goats  jufl  by.  In  thts  folitude  Selkirk  '—V-' 
remained  until  the  2d  of  Febniaiy  1709,  when  he  &w 
two  -{hips  come  into  the  bay,  and  knew  them  to  be 
£nglifh.  He  insmediately  lighted  a  fire  as  a  fignal ;  ■ 
and  on  their  coming  on  fttore,  found  they  were  the 
Duke  Captain  Rogers,  and  tbe  Onchefs  Captain  Coatt> 
ney,  two  privateers  iirom  £tiftoL  He  gave  them  the 
beft  entertainmcnt  fae  could  aflford ;  and,  as  they  had 
been  a  long  time  at  liea  witheut  fre{h  provifions,  tbe 
goats  which  he  caught  were  highly  acceptable.  His 
habitation  conCfting  of  two  huts,  one  to  {ieep  in,  the 
other  to  drefs  his  food  in,  was  fo  obfcurely  fituated,  and 
fo  diHicult  of  accefs,  that  only  one  of  the  ftup'$  oiEcers 
would  accompany  him  to  it.  Dampier,  who  was  pilot 
on  board  the  Duke,  and  knew  Selkirk  very  well, 
told  Captain  Rogers,  that,  when  on  board  the  Cinque- 
Ports,  he  was  the  fae|k  f«aman  in  the  ▼efiel  ;  upon 
which  Captaia  Rogers  appointed  him  raafter's  mate  of 
the  Duke.  After  a  fortnigbt's  flay  at  Juan  Femandes, 
the  fttips  proceeded  on  their  cruize  againft  the  Spa- 
niards ;  plundered  a  town  on  the  coaft  of  Pera  ;  took  a 
Manilla  ftiip  o(F  Califomia ;  and  retumed  by  way  of 
the  £aft  Indies  to  £ngland,  where  they  arriyed  the  ift 
of  Odober  171 1 ;  Selkirk  having  been  abfent  eight 
years,  more  than  half  of  which  time  he  had  fpent  alone 
in  the  illand.  The  public  curiofity  being  excited  refpe6l- 
ing  htm,  he  was  induced  to  put  his  papers  into  the 
hands  of  Defoc,  to  arrange  and  form  them  into  a  re- 
gular  narrative.  Thefe  papets  muft  have  been  drawn 
up  after  he  left  Juan  Femandes,  as  he  had  no  means  of 
recording  his  tranfa£lions  there.  Captain  Cooke  re- 
marks,  as  an  extraordinary  circumftance,  that  he  had 
contrived  to  keep  an  account  of  the  days  of  the  week 
and  month  ;  but  this  might  be  done,  as  Defoe  makes 
Robinfon  Crufoe  do,  by  cutting  notches  in  a  poft,  or 
many  other  methods.  From  this  account  of  Selkirk, 
Defoe  took  the  idea  of  writing  a  more  extenfive  work, 
the  romance  of  Robinfon  Cmice,  and  very  diftioneftly 
defrauded  the  original  propiietor '  of  his  (hare  of  the 
profit9.  Of  the  time  or  place  or  manner  of  this  extra- 
ordinary  man's  death  we  have  received  no  account ;  but 
in  1 798  the  cheft  and  mulket  which  Selkirk  had  with  . 
him  on  the  ifland  were  iii  the  pofleffion  of  his  grand- 
nephew,  John  Selkirk  weavcr  in  Largo. 

The  circtimftances  of  Selkirk's  feclufiott  from  human 
fociety  during  his  ftay  on  Juan  Femandes,  anS  the  lĕn- 
timents  which  that  fitiiation  tiaturally  infpicd,  have 
been  fo  finely  and  chara3eriftically  depided  by  Mr 
Cowper,  that  many  of  our  readers,  we  doubt  not, 
will  be  gratified  if  we  give  the  retles  alluded  to  a 
place  here. 

« 

I  am  monarch  of  all  I  furvey, 

My  right  there  is  none  to  difpute  ; 
From  the  centre  all  round  to  the  fea, 

I  am  lord  of  the  £owl  and  the  brute. 
Ob,  foIitude  !  where  are  the  charms 

That  fages  have  feen  in  thy  face  ' 
Better  dwell  in  the  midft  of  alarms, 

Than  reign  tn  this  horrible  place> 
I  am  ont  of  humanity's  reach, 

I  reuft  fini{h  my  joumey  alone, 
Never  hear  the  fweet  mufic  of  fpeech  ; 

I  flart  at  the  found  of  my  own. 

The 
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StkBk.  Tbe  beaAs  that  roam  ovct  tbe  plain, 

~^  My  fonn  with  indiSerence  fce ; 

-  They  are  To  unacquatnted  wlth  man, 

Thelr  tamenefs  is  (bocking  to  me. 
Socicty,  fnendlhip,  and  love, 

DiTinely  beftow'd  upon  man, 
Oh,  had  I  the  wings  of  a  dove, 

How  foon  would  I  taAeyou  again  ! 
M7  Ibrrows  I  then  mieht  aituage 

In  the  ways  of  religion  and  truth, 
Might  leam  &om  the  wifdom  of  age, 

And  be  cheer*d  by  the  fallies  of  youth. 
Religion !  what  treafure  untold 

Reiides  in  that  heayenly  word  ! 
More  precious  than  filver  and  gold, 

Or  all  that  this  earth  can  anord. 
Bttt  the  found  of  the  church-going  bell 

Thefc  valleys  and  rocks  never  heard, 
Ne'er  iigh'd  at  the  found  of  a  knell, 

Or  fmil'd  when  a  fabbath  appearM. 
Ye  winds  that  have  madc  me  your  fport, 

Convey  to  this  defoIate  (liore 
Some  cordial  endearing  report 

Of  a  land  I  fiiall  vifit  no  more. 
My  friends,  do  they  now  and  then  fend 

A  wHh  or  a  thought  after  me  ? 
0  tell  me  I  yet  have  a  friend, 

Though  a  friend  X  am  never  to  fee. 
How  tleet  is  a  glance  of  the  mind  l 

ComparM  with  the  fpeed  of  its  ilight, 
The  tempell  itfelf  lags  behind, 

■And  tbe  fwift-winged  arrows  of  light. 
When  I  think  of  my  own  nattve  land, 

In  a  moment  I  feem  to  be  therc  ; 
But  alas  !  recolledion  at  hand 

Soon  hurries  me  back  to  defpair. 
Bui  the  fea-fowI  is  gone  to  her  neft, 

The  bead  is  laid  down  in  bis  lair, 
£v'n  bere  is  a  feafon  of  refi, 

.Ajid  I  to  my  cabin  repair. 
There's  mercy  in  every  place  ; 

And  mercy,  encouraging  thoughl ! 
Gives  even  afRi£lIon  a  grace, 

And  recoDciles  man  to  his  lot. 

SELKIK.K,  the  capital  of  the  county  of  the  fame  naroe, 
is  a  fmall  town  pleafantly  iituated  on  a  rifing  ground, 
snd  enjays  an  e\tcnfive  profped  in  all  dtre£Iions,  efpe- 
cally  in  the  courfe  of  the  river  Ettrick.  It  Is  remark- 
able  for  thofe  plainiive  airs  produced  in  ils  neighbour- 
hood,  the  natural  fimplicity  of  which  are  the  pride  of 
Scotland  and  the  admiration  of  Araugers. 

The  citizen$  of  this  burgb,  like  the  other  inhabitants 
oftljeflierifFjom  of  Ettrick  foreft,  rendered  themfelves 
faiBous  by  adhering  to  thc  fortune  of  their  fovereign 
Jsmes  IV.  Of  100  citiscns  who  fol!owed  that  monarch 
lo  the  plains  of  Flodden,  a  fcw  retumed  loaded  with 
l"potls  taken  from  the  EngliOi.  Of  the  trophics  of  that 
iij,  there  yet  remains  in  the  pofleflrioii  oi'  tlie  corporation 
of  weaver?,  a  iiandard  taken  by  a  member  of  tbat  body. 
It  may  airo  bc  mcntioned,  that  the  fwoid  of  Wllliam 
Btydone,  the  town-clcrk,  whp  led  the  c:lizcDs  to  thc 
fca:tle,  and  was  knighted  for  Lis  va!uur,  flill  lem-iins,  it 
h  iiii,  in  vLc  po{n.-flion  of  a  citlie;»  of  Sclkirk,   liis  li- 
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neal  dcfcendent. 

however,  fo  exa{perated  the  Engliih,  that  thcy  reduced 
thcir  defencelcf$  town  to  alhes }  but  their  grateful  fo- 
Ycreign,  James  V.  fliewed  his  fenfe  of  their  (ervices  by 
a  grant  of  an  extcnitve  track  of  Ettrick  foreft,  the  trees 
fur  building  thcir  houfe$,  and  the  property  as  a  reward 
for  thcir  h«roifm.  Selkirk  is  a  royal  burgh,  uniting 
wilh  Lanark,  Linlithgow .  and  Peebles,  in  (ending  a 
member  to  parliament.  VV.  Long.  2. 46.  N.  Lat.  55.  26. 

SELKIRK-SHIIIE,  caUcd  aIfo  the  Sierijdom  of 
pMrick  ForeJi,  a  county  of  Scotland,  cjctcnding  about 
20  roiles  in  length  from  eaft  to  wcil,  and  about  1 2  in 
brcadth  frum  fouth  to  north.  It  borders  on  the  north 
with  part  of  Tweeddalc  and  Mid-Lothian  }  on  tht 
fouth  and  ca(l  with  TeviotdaIe  -,  and  on  the  wei^  with 
Annandale.  This  county  was  formerIy  referved  by  the 
Scottilh  princes  for  the  pleafure  of  the  chace,  and  where 
they  had  houfes  for  the  reception  of  their  train.  At 
that  time  the  face  of  the  country  was  covered  with 
woods,  in  which  therc  were  great  numbers  of  red  and 
fallow  deer,  whence  it  had  the  name  of  Eltrici  Fort/t, 
The  woods,  however,  are  now  almoil  entirely  cut  down, 
and  the  county  is  chieHy  fupported  by  thc  brced  of  (heep. 
They  are  generally  foId  inlo  the  fouth,  but  fometimes 
into  ihe  Highlands,  about  ihc  month  of  March,  where 
they  are  kept  during  fummer }  and  after  being  iroprovcd 
by  the  mountain-grafs,  are  retumed  into  the  Lowlands 
in  ihe  beginning  of  winter. 

This  county,  though  not  very  populous  at  prefenr, 
was  once  the  nurfe  of  heroes,  who  were  juftly  account- 
ed  the  bulwark  of  their  native  foil,  being  ever  ready  to 
brave  danger  and  death  in  its  defence.      Of  this  we 
have  a  memorable  proof  in  the  pathetic  lamentations 
of  their  wives  and  daughters  for  the  difafter  of  the  field 
of  Plodden,  "  where  thcir  brave  forefters  were  a'  wed 
away."     The  rivers  Ettriek  atid  Yarrow  unitc  •  littlc  Statifiuaf 
above  the  town  of  Selkirk,  and  temiinate  in  the  Twe(d.  ^ccount  u/ 
For  five  miles  above  its  junaion  with  the  Ettcrick,  -the;^'"^'^'    - 
Tweed  is  ftill  adorned  with  woods,  and  leads  the  pleaied 
imaginalion   to   contemplate   what  this   country  muft 
have  been  in  forroer  times.     The  Yarrow,  for  about        .    - 
five  miles  above  its  jun£lIon  with'  Ettrick,  exhibits  na* 
ture  In  a  bold  and  ftrikuig  afpeft.     Its'  native  woods 
ftill  remain,  through  which  the  ftream  has  cut  its  turbid 
courfe,  deeply  Ingulphed  amidlt  rugged  rocks.     Here, 
certainly  in  a  ilood,  ftood  the  defcriptive  Thomfon  when 
he  faw  it 

"■  Work  and  boil,  and  foam  and  thunder  through.'* 

On  a  peninfula,  cut  out  by  the  furrounding  ftream, , 
in  the  middle  of  this  fantaltically  wrild  fcene  of  grandcur 
and  bcauty,  Rands  tlie  caftle  of  Newark,  which  has  been 
fuppofed  by  many  to  be  thc  birthplace  of  Mary  Scot 
the  Aower  of  Yarrow. 

The  populatlon  of  this  county  in  1801  amounted  to 
5070,  but  the  folIowing  is  the  population  of  the  difiFer- 
ent  parKhes  at  two  diATercnt  periods,  according  to  the 
Statiltical  Hiftory. 

Populsttioa 
in  '7SS- 


Parijbts, 

Ettrick, 
Galalhiels, 


397 
Carry  forward,  1395 
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Brought  over, 
Selkirk, 
Yarrow, 


Populatiun 
in  1755. 

139J 

1793 
ii8o 

4368 
43  M 
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ropulation  in 
1790—1798. 

1384 
1700 
1230 
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SELL,  or  SiLL,  In  building,  is  of  two  kinds,  viz. 
Ground  Sell,  denoting  the'  loweA  piece  of  timber  in  a 
wooden  building,  and  that  on  which  the  whole  Tuper- 
ftru£lure  is  railed  j  and  Jell  of  a  'j)mdow  or  o/o  door, 
-which  is  the  bottompiece  in  the  fraine  of  them  on  whicti 
they  reft. 

SELLA  TURCICA,  is  a  deep  impreffion  between  the 
clinoid  procels  of  the  fphenoid  bone.  See  ANATOMt 
Index. 

S£LTZ£R  WATER,  is  a  mineral  water  which  Tprings 
up  at  Lower  Sehzer,  a  viUaee  in  the  ele£lorate  of  Triers, 
about  10  miles  from  ErankJoit  on  the  Majme,  and  36 
from  Coblentz. 

Seltzer  ivater  is  brought  to  this  country  in  (lone 
bottlet,  which  are  clofely  corked  and  fea}ed,  and  con- 
tain  about  3  pints  each  ;  and  when  they  are  well  fecu' 
red,  it  keeps  unchanged  for  a  confiderable  time. 

Scltzer  water,  according  to  the  analyCs  of  Bergman, 
contains  in  an  Englilh  wine  pint, 

Carbonate  of  lime 

I  of  magnc£a 

I  of  foda 


Muriate  of  foda 
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The  fame  quantity  of  water  alfoyields  17  cubic  inches 
of  a  gareous  fubfiance,  which  is  found  to  be  almoft  en- 
tirely  pure  carbonic  acid  gas. 

This  water  has  been  long  in  bigh  repute,  on  account 
of  its  medical  virtues,  and  we  nave  no  doubt  that  it 
may  be  ufed  with  confiderable  benefit  in  many  of  thorc 
complaints  which  arife  fi;om  a  deraneed  ftate  of  the  fto- 
mach  and  bowels.  The  ufual  dofe  ot  this  water  is  from 
half  a  pint  to  a  pint  -y  but  in  moft  cafes  it  may  be  drunk 
freely,  From  its  agreeable  tafte,  and  its  exhilarating 
eSĕ^s  on  the  fpirits,  it  is  extenfively  eniployed  at  table 
as  3  common  drink  in  Germany  and  Holland.  In  this 
country  alfo,  both  the  real  and  artificial  Seltzer  water  is 
largely  uCed  for  the  lame  purpofe.  Seltzer  water  may  ■ 
be  artiScially  imitated,  by  adding  the  ingredients  diluted 
by  analyfis,  and  in  the  'fame  proportion. 

S£M,  or  Shem,  the  fon  of  Noah,  memorable  for  his 
£lial  piety  in  concealing  the  folly  and  difgrace  of  his 
falher,  for  which  he  received  a  remarkable  benedi^tion, 
about   2476  B.  C.     tle  lived  to  the  age  of  600  ycars. 

Ras  Sem.     See  Ras  Sem  and  PetriPIED  City. 

SEMECARPUS,  a  genus  of  plants  belonging  to 
the  pcntandria  clafs.     See  Botany  Inde*. 

S£MEN,  Seed.    See  Botant /«afe*. 

With  refpe£t  to  number,  plants  are  either  fumiihed 
with  one  feed,  as  fea-pink  and  biftort ;  two,  as  wood- 
toof  and  the  umbelliferous  plants ;  three,  as  fpurge } 
fbur,  as  the  lip-flowers  of  Tourpefort  and  rough-leaved 
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plants  of  Ray  \  or  many,  as  ranunculus,  anembne,  and 
poppy.  _  V 

The  form  of  feeds  is  Ukewife  extremely  v.arious,  being 
either  large  or  fmall,  round,  oval,  beart-Aiaped,  kidney- 
(haped,  angular,  prickly,  rough,  hairy,  wrinkled,  fleek 
or  ihining,  black,  white,  or  brown.  Moft  fecds  have 
only  one  cell  or  internal  cavity  ;  thofe  of  leffer  burdock, 
valerian,  Iamb's  lettuce,  cornelian,  cherry,  and  febeften, 
have  Iwo. 

With  refpeft  to  fubftance,  feeds  are  either  foft,  mem- 
branaceous,  or  of  a  hard  bony  fubftance  }  as  in  gcom. 
well,  tamarind,  and  all  the  nuciierous  plants. 

In  point  of  magnitude,  feeds  are  either  very  large,  as 
in  the  cocoa-nut  \  or  very  fma}l,  as  in  campanula,  am- 
mannia,  rampions,  and  throat-wort. 

With  reTpeS  to  £tuation,  they  are  eithcr  difperiĕd 
promifcuoufly  through  the  pulp  (Jemina  niduiantia),  as 
in  water-lily ;  afRzed  to  a  future  er  joining  of  the  valves 
of  the  feed-veffel,  as  io  the  crofs-Ihaped  and  pea-bloom 
Auwers  -,  or  placed  upon  a  placenta  or  receptacle  V7ithia 
the  feed  teirel,  as  in  tobacco  and  thom-apple. 

Seeds  are  faid  to  be  naked  (Jiemina  nuda)  which  are 
not  contained  in  a  cover  or  vefiel :  fuch  are  thofe'  of  the 
lip  and  compound  Aowers,  the  umbelliferous  and  rough- 
leaved  plants.  Covered  feeds  Qemina  teSa)  are  con- 
tained  in  fome  veflel,  whether  of  the  capfule,  pod,  ber- 
ry,  apple,  or  cherry  kind. 

A  fimple  feed  is  fuch  as  bears  neither  crown,  wing, 
nor  downy  pappus;  the  varielies  in  feeds,  arifing  from 
thefe  circumltances,  are  particul^rly  enumerated  under 
their  refpe£tive  heads. 

In  aftimilating  the  animal  and  vegetable  klngdons, 
Linnseus  denominates  feeds  the  eggs  of  plents.  The 
fecundity  of  plants  is  frequently  marvel]ous  \  froro  a 
£ngle  plant  or  ftalk  of  Indian  Turkey  wheat,  are  pro- 
duced,  in  one  fummer,  2000  feeds  ;  of  elecampane, 
3000  5  of  fun-flower,  4000  j  of  poppy,  32,000;  of  a 
Ipike  of  cat's  tail,  10,000  and  upwards:  a  iingle  fiuit, 
or  feed-veflĕl,  of  tobacco,  contains  looo  ieeds;  that  of 
white  poppy,  8000.  Mr  Ray  rclates,  from  cxperi- 
ments  made  .by  himfelf,  that  ioi2  tobacco  feeds  are 
cqual  in  weight  to  one  grain  \  and  that  the  weight  of 
the  whole  quantum  of  ieeds  in  %  fingle  tobacco  plant^ 
is  fuch  as  muft,  according  to  the  above  proportion,  de- 
termine  their  .number  to  be  360,000.  The  ^ame  autbor 
eftimates  the  annual  produce  of  a  fingle  fta1k  of  fpleen< 
wort  to  be  upwards  of  one  mlllion  of  feeds. 

The  diAemination  of  plants  refpe£ls  the  diAĕrent  me- 
thods  or  vehicles  by  which  nature  has  contrived  to  dir- 
perfe  their  feeds  for  the  purpofe  of  increafe.  Thefe  by 
natura}ifts  are  generally  reckoned  four. 

I.  Rivers  and  running  waters.  2.  The  wind.  3.  Ani- 
mals.  4.  An  elaftic  fpiing,  peculiar  to  the  (eeds  thon- 
felves. 

1.  The  (eeds  which  are  carried  along  by  rivers  and 
torrents  are  frequently  conveyed  many  hundreds  w 
leagues  from  their  native  foi},  and  caft  upon  a  very  dif- 
ferent  climate,  to  which,  however,  by  degrees  they  ren- 
der  lhemfelves  iamiliar. 

2.  Thofe  which  are  carried  by  the  wind,  are  either 
•winged,  as  in  fir-tree,  trumpet-Aower,  tuhp-trce,  bircb, 
arbor-vita3,  meadow  rue,  and  jeiramine,  and  iome  um- 
belliferous  plants ;  fumiihed  wilh  i.pappus,  or  downy 
crown,  •  as  in  valerian,  poplar,  rced,  fucculent-fwal}ow- 
wort,  coltontree>  and  many  of  the  compound  Aowers ) 
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pheed  witlnn  a  winged  ca/ux  or '  {eed-TcSel,  as  in  ica- 
bioas,  fea-pink,  dock,  dioicorea,  a(h,  maple,  and  elm* 
tiees,  logwood  and  woad  ;  or  laAly,  contained  within  a 
iwelled  eafyx  or  feed-veirel,  as  in  winter-cherry,  cucuba- 
hM,  melilot,  bladder-nut,  iijmatory,  bladder-fena,  heart- 
ieed,  and  chick-peafe. 

3.  Many  birds  fwallow  the  feeds  of  yanelloe,  juniper, 
Bulletoe,  oats,  millet,  and  other  graiTes,  and  void  ihem 
entire.  Squirrels,  rats,  parrots,  and  other  animals,  fuf- 
(a  many  of  the  feeds  which  they  devour  to  ercape,  and 
thus  in  tSt&  diSeminate  them.  Moles,  ants,earthworms, 
and  other  infeds,  by  ploi^gbing  up  ihe  earth,  admit  a 
liee  paffage  to  thofe  feeds  which  have  been  fcattered 
upon  its  rar&ce.  Again,  fome  feeds  attach  themfelves 
to  animals,  by  means  of  crotchets,  hooks,  or  hairs, 
wluch  are  eithcr  afiixed  to  the  feeds  themfelves,  as  in 
hound^s  tongue,  mouic-ear,  vervain,  carrot,  baftard-par- 
lley,  fanicle,  water  hemp-agrimony,  ar£}oput  and  verbe- 
Jito ;  to  their  calyx,  as  in  burdock,  agrimony,  rhexia, 
ffflall  wild  bugIofs,  dock,  nettle,  pellitory,  and  feed-wort, 
or  to  their  fruit  or  feed-veirel,  as  in  Hquorice,  enchan- 
tet'5  nightihade,  crofs-wort,  cleavers,  French  honey- 
iiickle,  and  arrow-headed  grafs. 

4.  The  fceds  which  dilperfe  themfelve8  by  an  elailic 
£>rce,  have  that  farce  reCdent  either  in  their  calyx,  as 
in  oats,  and  the  greater  number  of  fem$  ;  in  their  pap- 
pui,  as  in  centaurea  crupina  ;  or  in  their  caf>f%ile,  as  in 
geranniute,  herb-bennet,  Africanfpiraea,  {Taxinella,horfe- 
taii,  balfam,  Malabar  nut,  cucumber,  elaterium,  and 
nale  baUara  apple. 

ScM£N,  in  the  animal  economy.  See  Phtsiology 
and  Anatomt  lndex. 

Semen  Sandum,  or  Santontcum.     See  Artemisia. 

SEMENDRIAH,  a  town  of  Turkey  in  Europe,  in 
&e  province  of  Servia,  with  a  good  citadel.  It  is  the 
ctpital  of  a  langiacate,  was  taken  by  the  Turks  in  1690, 
and  is  feated  on  the  Danube,  in  £.  Long.  21.  45.  N. 
Lat.  45.  o. 

SEMENTINJE  FERI£,  in  antiquity,  feafts  held  an- 
nuaily  among  the  Romans,  to  obtain  of  the  gods  a  plen- 
tiiul  barve{I.  They  were  celebrated  in  the  temple  of 
Tellus,  wherc  folemn  facrifices  were  offered  to  Tellus 
and  Ceres.  Thefe  fealts  were  held  about  feed-time,  ufu- 
ally  in  the  month  of  January  y  for,  as  Macrobius  ob- 
ierves,  they  were  moveable  feafts. 

SEMI,  a  word  borrowed  from  the  Latin,  fignifyirj^ 
half;  but  only  ufed  in  compofition  with  other  words,  as 
in  the  fblIowing  articles. 

SEMI-Arianj,  in  ecclefiaft!cal  hittory,  a  branch  of  thc 
ancient'  Arian's,  confifting,  accorditig  to  Eptphaniu;,  of 
fuch  as,  in  appearance,  condemned  the  errors  of  that 
herefiarch,  but  yet  acquiefced  in  fome  of  the  principlcs 
thereof,  only  palliating  and  hiding  them  undcr  fofter 
and  more  rooderate  terms.  Though  thcy  feparated  from 
the  Arian  fa£lion  (fee  Arians),  they  could  never  be 
brought  to  acknowledge  that  the  Son  was  homoouiios, 
that  is,  confubilantiaI,  or  of  the  fame  fubftance  with 
the  Father  ;  tbcy  would  cnly  allow  him  to  be  homo- 
ouSos,  that  i$,  of  a  like  fubftance  with  the  Father,  or 
Sniilar  to  the_  Pather  in  his  eirence,  not  by  nature,  but 
by  a  peculiar  privilege. 

The  femi-arianiiin  of  thfe  moderns  coniiRs  in  their 
maintaining  that  the  Son  uas  from  all  eternity  begot- 
tcD  by  ihe  u-i7/  of  ihe  Father,  conlrary  to  the  doarine 


35    1  15    E    M  '     _ 

Qf  the  orthodox,  who  feem  to  teach  that  the  etemal  ge>      Semi 
neration  is  necelfary,     Such  at  leaft  are  the  refpe6hve  _^P 
opinions  of  Dr  Clarke  and  Biihop  BuU.  See  Theologt.         "*^' 

Si!:MiciRCi.£,  in  Geometry,  half  a  circle,  or  that  fi- 
gure  comprehended  between  the  diameter  of  the  circle 
and  half  its  circumference. 

Semicolon,  in  Grammar,  one  of  the  points  or  ftops 
ufed  to  diilinguiih  the  feveral  members  of  a  ientence 
from  each  other. 

The  mark  or  chara£Ier  of  the  femicolon  is  (;),  and 
has  its  narae  as  being  of  fomewhat  lefs  effed  than  a  co- 
lon  ;  or  as  demanding  a  ihorter  paufe. 

Tbe  proper  ufe  of  the  femicolon  is  to  diAingmih  the 
conjun£t  members  of  a  fe'ntence.  Now,  by  a  conjun£t 
member  of  a  fentence  is  meant  fuch  a  one  ais  containa 
at  Ieaft  two  iimple  merabers. — Whenever,  then,  a  fenr 
tence  can  be  di^ded  into  feveral  inembers  of  the  fame 
degree,  which  are  agun  divifible  into  other  fimple  mem- 
bers,  the  former  are  to  be  feparated  by  a  femicolon. 
For  inftance :  -^'  If  fortune  bear  a  great  fway  over  him, 
who  has  nicely  ftated  and  concerted  every  drcumftancq 
of  an  affair  ;  we  muft  not  commit  every  thing,  without 
referve,  to  fortune,  Ieft  ilie  have  too  great  a  hold  of  us." 
Again  :  Si  quantum  in  agro  locifque  dejertij  JOudaciapO' 
tefl,  tantum  inforx>  atque  judiciis  impudentia  valeret ;  non 
minus  in  caufa  cederet  Aulus  Cacinna  Sexta  JEbutii  im- 
pudentiie,  quam  lum  in  vi  facienda  cejit  audacite.  An 
inftance  in  a  raore  complex  fentence  we  have  in  Cicero : 
Res  famiiiaris  primum  bene  parta  ft,  nullot/ue  turpi- 
qu<ejlu :  lum  quam  pluritms,  modo  dignis,  fe  utUemprte- 
beat ;  deinde  augeatur  ratione,  diligentia,  par/imonia ; 
nec  libidini  potius  ltlxuria:que,  quam  liberalitati  et  htnefi- 
centite  pareat. 

But  though  the  proper  ufe  of  tbe  femicolon  be  to  - 
dirtinguiih  conjuncl  merabers,  it  is  not  neceffary  that  all 
the  merabers  thus  divided  be  conjund.  For  upon  di- 
viding  a  fentence  into  great  and  equal  parts,  !f  one  of 
them  be  cohjun£l,  all  thore  other  parts  of  the  fame  de- 
gree  are  to  be  d>iiinguifiied  by  a  femicolon. — Sometimes 
alfo  it  happens,  that  members  Ihat  are  op^fite  to  each 
other,  but  relate  to  ihe  fam«f  verb,  are  fcparated  by  a 
iemicolon.  Thus  Cicero:  Ex  hac  parte  pudor,  iltinc 
petulantia  ;  hine  Jides,  illinc  frauddtia  ;  hinc  pietas,  iiline 
fceliii,  &c.  To  this  likewit  may  be  refcrred  fuch  fen- 
tences,  where  the  whole  going  beibre,  the  parts  folIow  : 
as  "  The  parts  of  oratory  arc  fbur ;  invention,  difpofi- 
tion,  clocution,  and  pronunciation." 

SEMituBiUM,  in  Medicine,  an  half-bath,  whetein  the 
patient  is  only  placed  up  to  the  navel. 

Semidiameter,  half  the  diameter,  or  a  right  b'ne 
drawn  from  the  centre  of  a  circle  or  fphere  to  its  cir- 
cumference  :  being  the  fame  with  what  is  otherwiie 
called  the  radius. 

Semielosculus,  in  Botany,  a  term  ufed  to  exprefs 
the  iiowers  of  the  fyngeneiia  clafs.  Thefe  femtfldrculi 
are  petals,  hoUow  in  their  lower  part,  but  in  thar  up- 
per  ilat,  and  continued  in  the  ihape  Df  a-  tongue. 

Semi  roNE,  in  Mujic.     See  Interyal. 

SEMINAL,  fomething  belonging  to  the  femen  or 
feed. 

SEMINARY,  in  its  primary  fenfc,  the  ground 
where  any  thing  is  fown,  to  be  afterwards  traniplanted. 

Seminary,  in  a  figura'iive  fenfe,  is  irequently  ap- 
plicd  to  places  of  education,  whence  fcholars  are  tranll 

plantcd 


Digitized  by 


Google 


S'  K   M 


t    m    ) 


S"   E'  M 


Cemipela* 


SeinhiMitD  planted  into  li&.<~-In  C*tho]ic  CoontrSĕs  it  U  particu* 
H  .  larly  ufed  fof  •  a  kind  of  colle^e  or  fchoel,  where  youth 
■re  inAruAed  in  the  ceremonies,  Stc.  of  the  Tacred  mi- 
niiiry.  Of  thefe  •  there  are  gre«t  numbers  ;  •  it  being 
brdauied  by  the  council  of  Ti-ent,  that  ther»  be  a  '(e- 
minary  belonging  to  each  cathedral,  under  the  direc- 
tion  of  tlie  bi^op. 

SEMINATION,  detiotes  the  manner  or  "aa  of 
(hedding  and  dirperfing  the  feeds  of  plants.     See  Se- 

-  SEMIPELAGIANS,  in  EtcUJioJHeat  Hifidry,  a 
name  given  to  Tuch  as  retain  foit»e  tinfture  of  ftlagian- 
iTm;     See  PELAGrANS. 

The  doAtihe»  of  this  feft,  as  *<11  as  thoft  of 'thflr 
predeceiToTS  the  Pelagian*,  have  theit  totyimon  f  jurce  in 
Pelaghis,  a  native  of  Bntain;  of  whom  we'harfc  al^ady 
taken  notic^.  He  is  faid  to  have  b^en  but  a  ilmpte 
monk,  and  not  in  orders.  Havirig  goneto  Rome  about 
ihe  end  of  the'fourth  century,  he  livtfd  there  for  fome 
years  wth-  reputation,  and  was  coiifideTed  both  pious 
and  virt«ou»,  Rufinus  b  priett  of  Aquileia,  4)avinrf 
come  t6  Ro»e  b  the  year  597,  is  affirn*d  hy  fome'  ta 
have  befcn  tht  perfon  who  fuggell*d  to  Pclagius  liis  pe- 
euUar  doArines. 

In  the  year  400  Pelagiw  begSn  lo  teach  his  opinioni 
at  Rome,  l)oth  by  fpeeeh  «nd  w>ritih|T.  He  was  not  the 
«tAy  perfon  who  taught  thefe  doftrines,  of  which  wĕ 
have  elfewhere  eimnrerated  the  heaSs.  His  firtend  and 
eomnanion  Celertiiis,  an  abler  man  tha'n  hifhfe1f,  maini 
tained-them  'Iikewife,  and  with  much  more  ad)ii-efs  and 
fubtlety.  After  having  promhlgated  them  fn  Rome; 
they  went  into  Sicily,  where  they  lived  for  fome"  time. 
Thence,  in  the  ycar  411,  they  p«(!cd  over  tnto  Affic3. 
Pelagiu*  foon  »fter  went  into  Paleftinc,  %vhilft  CeleRiui 
lematned  at  Carthage,  aod  ■was  prepiartng  himfelf'  to 
take  the  ordtr  of  priefthood  5  but  it  being  foon  difcoveTed 
* Aaf»fiim,\ia\,  he  tAight  a  new  doSrine  *,  he  was  accufed  by  th^ 


jtiage,  but  dem'3nded 'that  tPe  decifion  4?  thal*affa!c, 
which'  was  arnOTg"  the  'Latins,    rtiight  be  rePeWJ'^-. 
^udges  whd  «ndedtood  the'lan'guage.   ' Tliis' happ6T^  ' 
inthetear^ij,  at  whtch  time  there  were  in'Palefltnfe 
two  Frehch  prelates,  who,  being  dnVcn  fron»  (heir  dio. 
cefes,  fled  into  that  country,  ana  having  been  appr'zed 
of  the  opinions  of  "Pelagius"ftnd  CelediuSj  'drew  Up*afi 
abridgement  from  their  ovm  boots  of  the^nrorslmputeS 
to  them  J.     To  f hi»  tBey  joined  the  arttcles  cdndctnnM }  St  .^ 
in  the  fynod  of  "Carthage,  and  fome  others,  which  ■</;eitf''" »» 
fent  from  Sicily  by  Hilaritis  to  St  AuguBine,  Atd  thVn?r'^*^ 
prefented  the  abridgement  to  the  bBftopS>f*C&farea;^JV2(, 
The  matter  was  referred  to  a  council  of  ■  "14  birtiops,'  itPei^ia 
which,  when  the  memoir  was  read,  Ptlagius  explatred 
K5mfelf  uporf'fome  articles,  and  denied  that  he  was  tbe 
author  o^  others.     He  alfo  difowned  the  proj>ofitidni! 
condeMned  at  Carthage,  and  {cmt  others  a^cribie^l^tS 
Ceiettius.     He  did  not  ev£n  hcState  to  condemii  thĕm"; 
upon  which  the  bJthops  decided,  that,  fince  Pelagius 
appfoved  tlie  doftrine  of  the  church,  and  rejefted  and 
condettmed  what  was  contrary  to  its  belief,  theyac-' 
knowledged  him  to  be  of  the  ecclefiaftical  and  catholic 
communion.   "  " 

OroHus  retumiiig\o  'Africa,  took  wllh  him  the  mej  ,     . 
itioir  againft  Pelagiu'!,  and  preiented  it^to  a  meeting  ol  •    ,„. 
bittiops  •  TiFi9  at  Carthage  in  41^.     Having  read  ovef»;|^ 
what  had  been  doiie  at  a  fotmer  meeling  againrt  Cele^jhto/i 
ftius,  they  declared,  that  b6th  he  and  Pelagius  ought  toAi.PP"' 
be -anathem5(tized  if  they  did  not  piiblic^  renounce  and 
cpndemn  the  errors  imputed  to  tliem.     Ttie  bifhops  of 
tnis\heĕting,  and'  thofe  of  Numidia  a&mbled  thc  fan*E 
year  ll  Wifivet'uni,'  wrote  bpon  the  fubj^S'  to  Pijjc  lii- 
nocent,  whij  app'rovcd  of  the  jsJdgement  of  the  Africai» 


prelates,  an(f'decfared  Pelagius,  ''CelertiuSj  and  their  fol; 

~r-..-<...>> -t-iA..  g^  account  f  MiinB 

.•iit; 


lib.  h. 
I>e  Gratia- 


teirers  eycommunicated  •f .  ^  Innocent_ta^ 
of  thisJudgetnSht  to  m  'hiAiopsoJ^Uie^^Eatlj^^^^nd  tlit^"" 
matterTeeined  altogcthei'  at  an  end,'  "when  lie^oied  j  .l^titlar». 
CeleRius  ha\'rng  breti  Atade  prieft  at'Eph'efS^*atid.)iav.> 
ing  gone'  td^ConriSYcJinople,  whence  he  was  driven  by 
Artitit^  bifto^  of  tlrtit  ciij^^^who  alfo  wrot^^KinR  hiin 
to  Aifia'3r((l  tt)  A^tica,'  he  cSme  tJTRdtee  'in^ne^begin-, 
ningof'th<  poiilifidat'e  of  2o2itriuii"and  ytKlertook  t?^ 


deacon  Paulinus  in  a  fynod  held  at  Carthage  in  4 1 2,'  ar 

which  AureUas  the  bidibp  'prtsiided:    Celertius,  on  being 

charged  by  PaaSnus  wJth  d*nying  original  fit),  tnade  an- 

fwer,  "  That  in  trath  he  doubted  whether  the-fin  of  Adam 

was  lranfinitted  to  his  porterity."     He  did  not  howerer 

own  that  children  had  no  need  of  baptifm,  althougli^^his 

wa»  one  of  the  Pelagian  tenets  T  on  the  contrai^  he 

wrote  a  little  difcoarfe,  in  which  he  acknowledged,  that 

chlldren  had  need  of  redemption,  and  that  they  could 

not  obtain   it  wilhout  baptifm."   The  bffhops  at   the 

ctHinci]  of  Carthage  condemned  the  doArines  of  Cele- 

ftius,  and  excommunicated  hitn.     From  this  fentence  he 

appealed   to  the  birtiop  of  Rome  5  but  he  negletted 'to 

purfue  his  appeal,  and  went  to  Ephefus,  where  he  endea- 

voured  to  get  himfelf  ordained  prieft.     Jn  the  mean 

time,  PelagiBS  having  retired  into  Paledine,  was  kindly 

received   by   St'Jerome's   erittny, 'John  of  Jerufalem. 

'With  him  he  entered  into  an  engagement  to  attaclc  the 

reputation  of  thatauthor.     St  Jerome  defended  himfelf 

from  tlieii'  aATault,  and  attacked  the  doiSlrines  of  Pela"- 

gius  f ,  ahd  In  this  tmderTakin^j  he  was  foon  alTilted  hy"'    tKeir  juftification 

St  Auline.  About  this  time,  Or6fius  havinj^''gone  i)i(hops  for  not  appĕaring 
the^Apohly^^""^  Spain  into  Africa  and  thcnce  into  Paleftlne,  pub-""  letters  on  that  liead,  one  ' 
djOrc/iu,.  lilhed   there  the  proceedings  againtt  Ccleft)us  at  Car-      another  in  particular.to  Aurelius,  biirtiop  6f  Carthage- 

tliage,  and  iras  prev'ailcd  upon  by  the  bi{hop  of  ■Jerufa-      '"•-   *'-' —   *'" '"   ''"-  -^ — 

lem  to  enter  info  a  conference  witBPelagius  in  his  pre- 

fence  j  but  the  bi(hop  having  (liow-n  too  murh  partialiry 

fol>  Pelagius,  Oritite  ^rould  not  acknowledge  him  for 

4 


preTented  a  Confenion  df  Taith,  in  wh'ich  lii  acknon-ledg'; 
ed  that  childrcn  ought  to  be  baptized,  in  otder^to  inhe- 
rit  tHĕ  kingdom  df  h^ven  j  but'he'  (lenicd'thaV  tne  fin 
of  Adara  was  t^anfmit;ted  ■to  his  children.  He  appeared. 
before  thebiAiops  and'clergymen  aSjeinbled  hy  ihe  popej, 
alid  declared,"  that  he  condeAined 'alt  tlie  errors  with 
which  he  had  bcen  chsyged.  The  pope  delayed  his 
jddgement  for  two  "nionth«,  and  In  the  mean  lime  ^r^ 
ceived  a  leiter  and  a "  cohfpffion  of  faith  frbra  l^laglur,. 


+  St  > 

rome's 
rV,rki  and 


The  A^rican^^hiniop?,  lo  the.nlimbcr  of  214,  wilhoutj. 
regarding  the  judrjemcnt  pafl"e'd-  at  Rome,  affembled  at_ 
Carlhage,  and,  having  _coufirmed  tjieir  former  decifion», 
condei«i^'ed  ihe  doSiines  ot* thr^elagians.    l^hey  wrote 

"  to 
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BM»  todM  btilt^ *f  R«BM  ta  M^iwint  Um, 
■Mi^bMB  diea«M.  by  CdBAiiu,  and  diieomed  to  bini  th« 
^F^^^miMcadaw«(bn  lettnr  nd  of  the  Coiifeflion  of  Faith 
Bt  Migini,  ienAig  lum  e  meininr  of  the  crron  of 
«Aidi  he  Oianld  Kqiiite  a  di^ft  and  pteciie  tevocation 
hmm  tlM  t«o  bctetics.  Tbe  pope  aude  anfw«r,  tbat, 
Ui  «Bthodty  WB9  fo  gie«tf  that  none  dnril 
itlbomli^jod^reiBclit,  itiU  thatlie  «as  wilUng  to 
dM  mattet  to  thcm,  and  wonld  let  it 
the  iame  ilate,  until  a  new  deliberatien 
iriw  ^ace.  Tbis  letter  was  jtreCsnted  to  a  coun* 
«B  Irid  M  Caithage  in  41 8,  at  whidi  eight  canons  were 
dmMi  Wf  «gainff  Uk  Pelagian  herefy.  The  biibop  of 
Rbm,  in  the  mean  dme,  was  incUned  to  ezaaiine  agaia 
dbe  dbit  of  CdeOias,  snid  to  endeavaiir  to  draw  £ram 
4U&a&  soid  preafe  anfwers  accbrdmg  to  liie  plan 
~  by  the  A&ican  biihops  in  tbeir  mcmoir)  but 
wauld  not  come  forward,  and  accordinglT' 
irithdcew  fiMm  Rome.  From  his  Aigbt  the  pope  con* 
dbdcd,  that  he  impoied  upon  him  ibrmerly,  and  that  Iw 
hdd  the  aeir  doAnnes ;  uui,  aceordin{^7,  changing  his 
itith  tefped  lo  Inm,  he  approved  of  the  decreet 
ihe  Afiican  piclatea,  and  icncmd  tlie  condcmnations 
tf  his  pwdc«rfbr,  P(^  Innocort,  againft  Um  and  Pek* 
#liMlr  gbs*.  This  jad^ianent  he  pubUOied  in  a  letter  which 
Wi^y  maAat  to  all  the  bahops.  About  the  laMe  time  an 
HJ^'*'  adiftwas  poblilhcd  bj  ue  emperac  Hooorius  againA 
''^^  Kkgua  and  Cdeflius,  otdering,  that  they  ihould  be 
haaiaed  from  Rome,  and  that  aU  tbdr  ibUowei*  (hould 
be  fcat  into  caile. 

fci  dK.SaUawing  year  Honorius  puUiihed  another  ediA, 

\f  whick  it  KM  ordered,  thM  Uw  Uihopa  who  would 

the  pope*s  letter,  ihduld  be  deprhred-  of  tbeir 

Aocotdingiy,  Julian  the  Uihop  of  Eclana, 

alkeiwards  bead  af  tlie  partjr,  and  &venteea 

were  caibiercd  j  npon  wUch  tbej  wrote  a 

kllerto  ]&fos,  Ulhop  ef  Tbenalonica,  and  demanded 

a  MJriHiJ  oomidl  £rom  the  empeior,  wUch  he  reiiired. 

CdcMiM  letacBcd  agun  to  Rome,  but  «ras  again  expel-; 

M  ibe  d^  {  wUIn  Us  CBllowert,  being  expeUed  Rom 

Ib^,  retiead  to  difirent  coaitties.  Some  of  them  came 

Merinto  Britain,  «nd  othen  went  into  tbe  Eaft.    At- 

tinis  banilhed  them  &om  Confiantinople,  and  tlwjr  srew 

lUb  hanigwd  from  Epbefas.    Theodetns,  UAiop  of  An« 

tiodi,  condcmned  thesn  in  a  (jnoi  hM  at  Diofpolis,  and 

bioiihed  Pelmus  and  lus  nUowcn  eut  of  PaleiUne, 

idHther  tliey  nad  letnmed»      Julian  the  biihop  was 

oondcHSaed  ia  a  prarincial  fynod  t£  CiUda,  wUtber  he 

ind  Rtiicd  to  Tlieodoros  Uiiiop  of  MppTueila,  who  was 

'  t»  anathematize  hha.    What  became  of  Pela- 

is  aaknown;  as  hUlarj  gii«s  no  farther  account  of 

i  bnt  CeleiUus  haTtng  retumed  to  Rome,  and  betng 

dmcB  thence  hj  Pope  Celeftin,  went  with  JuUan  and 

bne  other  biihops  of  their  party  to  Condantinople, 

^Kte  Chey  cndeaYoured  to  prevail  upon  tbe  emperor 

TheodeSns  to  aSemble  a  council,  inibad  of  which  he 

«tdered  diem  to  leave  tbe  dty.     A&tt  this  they  joined 

fy^  «idi  the  Neftoriansf,  and  were  condemned  togctber 

ilii(ln.*^  tbem  in  a  general  «oandl  held  at  Ephe&is  in  43 1  ; 

'*■       tad  there  now  remahred  but  a  rmall  nutnber  of  Pela- 

pma  difperied  in  the  Weit.    Julian  a(ter  having  endea- 

«onrad  (evcnl  times  to  get  himlelf  reinfiated  in  h!s  U- 

ftopric,  wM  at  lait  obliged  to  retlie  into  SieUy,  where 

kedied. 

Te  the  Pdagians  Kioceeded  the  Semtpelagiaas,  wb» 
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that  he  had  reje£ted  tlw  doftrtnet  of  the  fermer  mth  refped  to  oii>  Seoiipets. 
gmal  fin  and  the  power  of  Cree  will  to  do  Kood  J.  They  g'*'"^  , 
owncd,  tbat  man  had  need  of  tbc  grace  orGod  to  perfe-  *  Bi/arft 
vere  in  well-doing  ;  but  tbey  beUeved,  that  the  begin-  Letterj  t» 
ning  of  good  wiU  and  &ith  did  not  necefiarily  depend -^«.n/bnA 
apon  grace  ',  for  tbat  nun,  by  tbe  mere  force  of  nature, 
onght  defiie  to  do  good,  and  that  God  feconded  tbat 
good  vrill  by  his  afltftance,  which  depended  upon  liber- 
\y,  and  was  given  to  «11  meh.  BeSdes  thefe,  they  main- 
tained  ibme  other  pecuUar  tenets.  Tiie  oriein  of  fome 
of  their  opinions  is  feunded  in  this,  that  lome  of  th« 
bo^  which  weie  written  by  St  AuguiUne  in  his  lait 
years,  with  refpedl  to  the  controvet^es  wbicb  aroie  in 
dm  «oinAcry  of  Adrumetum,  relaUve  to  corre£Uon, 
graee,  and  predeiUnation,  baring  been  carried  into 
Gaul,  bappened  to  give  oHence  to  feveral  perfons,  and 
paiticularly  to  the  monks  of  Lerins,  who  confideied  hia 
doArines  hoUile  to  that  of  free  wiU.  TUs  led  tbem  to 
tUnk  and  to  maintain,  that,  in  order  to  be  faved,  it 
was  neceSaiy  to  leave  to  man  the  power  of  Icnowing  and 
defiring  good  by  the  force  of  nature,  fo  that  the  begin. 
ning  mintt  come  from  man.  Sevenl  conikierable  per* 
ibns  in  Gaul,  and  even  fome  Uihops,  but  particularly 
the  prieils,  wete  of  this  opinion.  CaiUan,  deacon  of 
Conilantin^Ie,  and  alterwards  prieft  at  MarfeiIIes,  au- 
tbortzed  it  In  Us  conierences,  and  Fauihis,  biihop  of 
Riec,  fuppa[rted  it  vefy  ftrenuoufly.  St  AuguAine  ftood 
up  to  oppoie  tUs  doArine  from  its  veiy  firft  appeannce, 
and  was  fupported  by  Pro^ier  and  Hilarius.  Pope  Ce- 
]eftin  complained  to  tbe  bilhops  of  Gaul,  that  they  fuf- 
fered  their  priefts  to  ipeak  iU  of  the  doArines  of  St  An- 
guiUne  ;  «oA  Popes  Gelafius  and  Hormiidas  condemned 
Uie  books  of  Faaftus  ^  and  laft  of  all,  the  coimcil  of 
Orange,  beld,in  529,  condemned  particularly  the  prin- 
dpal  tenets  of  tbe  Semipclagians,  and  put  an  end  at 
that  time  to  the  controveify,  about  100  yean  after  tbe 
deatb  of  St  AuguUine.— ^ee  the  hiftories  of  Moihdiii, 
Dupin  and  FIeuiy,  &c.  6cc. 

The  ScDupelagians  were  vety  numeroM}  and  thdr 
doArines,  though  varioufly  explained,  Ttete  iecdved  ia 
many  of  the  monaftic  lcbools  in  Gaul,  whence  they 
fpread  themfelveS  far  and  wide  tbrough  Europe.  With 
icfpe£l  to  tbe  Greeks  and  other  ChriAians  of  the  £aft, 
wc  may  remark,  that  they  had  adopted  the  Semipelagian 
tenets,  even  before  they  srete  promulgated  in  Gaul  by 
Cafiian  and  Fauftas. 

After  the  period,  l>owever,  at  which  the  SemTpelaglaa 
dodrines  were  condenmed  in  the  council  of  Orange,  we 
find  bnt  Uttle  nodce  taken  of  this  lĕd  by  UAorians. 
Allhough  its  tenets  were  maintained  by  a  kw  in  ihe 
fucceedmg  centuries,  the  fe£l  could  ba«ft  of  no  eminent 
leaders,  and  funk  into  obfcurity.  In  the  beginning,  in^ 
deed,  of  tbe  rebrmation,  fi>me  of  tbe  Pdagian  tenets 
were  again  brought  into  drculation.  £very  one  is  ao> 
quainted  with  the  hoAility  of  Luther  to  the  dodrine  of 
ktt  will,  who  went  fo  &r  into  tbe  oppotite  extreme  aS 
to  entitle  one  of  his  works  againft  the  celebrated  Erai^ 
mus  on  this  fubje6t,  "  be  Srreo  Arbitrio.'"  But  not- 
withftanding  that  Luther  was  their  leader,  this  doflrine 
of  his  was  not  adopted  by  fome  of  the  inoft  eminent  of 
the  reiisrmen.  His  leamed  friend,  the  mild  and  worthy 
Melandthon,  although  he  et  fifft  (dther  from  nothav- 
ing  fdiiciently  confidered  the  fubije£t,  or  becaufe  this 
d(^rine  was  (o  unpalatable  to  the  great  body  of  the  re- 
fonBers  on  «cccunt  of  the  authorily  of  Luther),  jdined 
S  widk 
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SMupela»  Tnth  Lutlier  in  his  hoAllitj  to  the  dodrine  of  free  Tnll, 

.    K'""-     fo  far  as  to  fay,  that  free  will  could  have  no  eSed,  nn- 

■•        der  the  inAuence  of  grace,  Ihortly  after  changed  hi» 

opinion  fo^as  to  run  Into  the  oppoCte  estreme.     For  al- 

though  Luther  at  his  outfet  had  aiRnned,  ihat  the  pre- 

fcience  of  God  annihilated  free  will  in  all  his.  creatures, 

he  was  fo  foftened  down  into  moderation  at  Ihe  time  oi 

the  drawing  up  of  the  fiamous  Confeflion  of  Augfburg, 

as  to  allow  Melandthon,   who  coropofed  it,  to  iDfert 

thefe  words,  "  that  it  was  neceirary  to  allow  frec-will 

to  all  who  poireiTed  the  ure  of  reafon,  not  however  in 

£ieh  things  as  regarded  God,   which  they  could  not 

commence,  or  al  leajl  wkick  they  could  not  com/i/ete, 

without  his  aAlAancc  and  grace,  but  in  the  affairs,  o^ 

works,  of  the  prefent  life  foIely,  and  in  order  to  perfoim 

tbeir  duty  towards  fociety  *."      In   this   palTage   Iwo 

trulhs  are  clearly  admitted  :   i.  That  tbere  is  free-will 

in  man  ;  and  2.  That  of  itfelf  it  has  no  eiBcacy  in  fiich 

tboit't  4p(i-  works  as  are  purely  ChriHian  or  religioui».  But  although 

^fy'   ■       this  be  evident,  and  allhough  it  would  feem  as  if  he  at- 

tributed  the  eHicacy  of  religious  wotks  folely  to  the 

grace  of  God,  yet  the  reilridling  words  "  at  lcajl^ 

(how,  that  he  was  of  opinion,  that  free-will,  by  its  own 

natural  force  and  eAicacy,  though  it  could  not  complete, 

Muld  at  leajl  cornmence,  Chriltian  or  reli^oos  works, 

withot)^  the  aiCltance  of  grace.     To  (iich  (»  our  readers 

.  aS^are  acquainted  with  ,ecclefialiical  hiitory,  it  is  unne- 

'  ceiTaiy  to  remark,  that  this  was  one  of  the  leading  te- 

nets  of  the  Semipelagians.     But  Melan£lhon  did  not 

ftop  here.     It  is  true,.  that,  in  order  to  keep  well  with 

the  reformeTS,  he  was  obliged,  n  thofe  public  inllru- 

tnents  which  he  drew  up,  to  infinuate  rather  than  avow 

his  partiality  ^or  tbe  dodrine  of  free-will,  the  exerci{ĕ 

of  which,  we  fee,  he  confined  in  the  Confeflion  of  Auef* 

buig  to  fuch  aSions  merely  as  regarded  civil  Iife  and 

our  duties  to  fociety.     In  the  Saxon  Confe(rion  of  Faith, 

howevcr,  he  proceeds  a  Jttep  farther,  and  fays  "  that  tbe 

will  is  free  ;  ibat  God  neithcr  wiihes  fer,  nor  appFove(, 

nor  co-operates  in  tbe  produ^on  of  fin  ;  but  that  the 

free-will  of  man  and  of  tbe  dtfvils  is  the  true  cauie  a! 

their  fin  and  of  thar  fall.'"     Many  no  doubt  will  be  of 

opinion,  thal  MelanAhon  merits  prai^e  for  having  tbus 

correded  Lulher,  and  for  having  more  clearly  cKpreiTed 

his  own  opinien,  than  he  had  done  in  the  Confeflion  of 

Auglburg.     He  even  proceeds  farther,  and  extends  the 

cxen:ife  of  free-will  to  religious  or  Chtillian  work$< 

For  aAer  having  esplained  in  the  Saxon  ConfeiIion  of 

Faith  the  nature  of  free-will,  and  the  manner  in  wbich 

it  makes  a  choice,  and  having  aIfo  ihown,  that  it  is  noi 

.of  itfelf  fuffic!ent  in  thofe  workt,  or  adionsi  whichre- 

gard  a  iiiture  life,  he  aiErms  twice  "  that  the  wll,  even 

after  having  received  the  ^nAuince  of  the  Holy  Spiiit, 

does  not  remain  idle,"  tbat  is  to  fay,  it  is  not  merely 

paflive  under  the  inSuence  of  grace,  but  can  rejeft  it, 

or  co-operate  with  it,  at  pleafure.    NeceHity,  it  is  true, 

obliged  him  to  expre&  hb  opinion  rather  oblcurely. 

But  what  he  inSnuates  on^  in  thefe  laft  quoted  words, 

is  clearly  and  fully  exprefled  in  one  of  his  letters  to 

Calvin.    "  I  had,  fa;'s  he,  a  fnend  who,  in  reaibning 

upon  predeAinatlon,  believed  equally  the  two  follovnng 

things ;  namely,  that  every  thing  happens  araongil  men 

4S  it  is  ordained  by  Providence,  but  that  there  is,  ne- 

ver'thele&,  a  cenllngency  in  adlibns  or  in  events. .  He 

confeffed,   howevet,    that  he  was  unable  to  recor.cile 

thefe  two  things.    For  my  part,  (coniinues  Melanc- 
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thon),  who  am  of  opituon,  that  God  neilher  wiihes  for) 
nor  is  the  caufe  of  iin,  I  acknowledge  this  contingency 
in  the  feeblenei$  of  our  judgement,  m  order  that  the  ig- 
norant  may  confefs,  that  I)avid  fell  of  liim^el^,  and  vor 
luntarily,  into  fin  ;  that  he  had  it  in  his  power  to  pre- 
iibrve  tbe  grace  of  the  Holy  Spirit  which  he  had  wilhin 
him,  and  that  in  this  combat,  or  trial,  it  is  neceltary  tq 
acknowledge  fome  exercife  or  a£lion  of  the  will  ***,*$»  (M 
Tbls  opinion  he  confirms,and  illullrates  by  a  paiTan™''''^ 
from  St  fiafil,  where  he  fays,  "  Have  but  tbe  will,  o^'*"' 
the  inclination,  and  God  is  with  you."  By  whicb 
words  Melan£lhon  feems  to  infinuate,  that  the  will  i| 
not  only  aftive  in  the  works  of  leligion,  but  even  be. 
gius  them  witbout  grace.  This,  however,„^as  not  the 
meanine  of  St  Bafil,  as  is  evident  from  {everal  othei 
part5  of  his  writings ;  but  that  it  was  ibe  opinion  of 
MelanShon  appears  fully  iirom  this  pa^age,  as  wcll  as 
from  that  which  we  have  cited  from  the  Confeflton  of 
Augihuig,  in  which  he  in^uuates,  that  the  error  is  no^ 
in  faying,  ihat  tbe  will  can  of  h&K  commence,  but  in 
thinking,  llial  it  can  without  grace  fimlh  or  complete, 
religious  or  ChriAian  works.  "rhus  it  appean,  that 
he  confidered  the  will  capable  of  reje£ling  the  intluenot 
of  grace,  fince  he  declares,  ihat  I>avid  could  pref<rT« 
the  Holy  Spirit  when  he  loll  it,  as  we^  as  hecouM  lofc 
it  when  he  kcpt  it  within  him.  But  allHou»i  this  wai 
his  decided  opinton,  hc  durll  not  avow  it  mlly  in  thc 
Saxon  Con^eiTion  of  Faith,  but  was  obliged  to  conteat 
himrelf  with  infinuating  it  gently  in  thele  words,  "  Th^ 
will,  even  after  receiving  the  giace  of  the  Holy  Spiti^ 
is  nt)t  idle  or  without  adion."  AU  this  piecautKm, 
howerer,  was  in^uihdent  to  fave  Melandhoa  £coro  ceiH 
fure.  Fraucowitz,  better  known  by  the  name  of  Illyri- 
cus,  bsing  jealaus  of  him  and  lus  enemy,  by  his  inSo; 
ence  with  his  party  procur^d  the  condemnation  of  theie 
words  of  the  Saxon  Con^eATion,  and  of  the  paOage  fioa> 
St  Bafil,  at  two  fynods  held  by  tbe  Reformas;  at  th< 
fame  time,  that  one  paity  of  the^Lutherans  weie  lui- 
willing  to  adopt  Melan£than*s  opinion,  "  that  the  wiu 
U  not  paiHye,  when  under  the  iniluence  of  grace,"  w< 
are  at  a  Iofs  lo  ihink  how  they  could  deny  it,  fince  thej 
almoil  unanimoully  confeis,  that  a  perf«n  under  the  uh 
Auence  of  grace  may  lejea  and  loie  it.  This  opinioti 
is  avowed  iii  tbe  Confeflion  of  Augiburg  and  in  Me- 
lanAhon^s  A^logy.  It  was  even,  lone  after  that,  de- 
cided  upon  anew,  inculcated  Arongly  in  theii  book  of 
Concord,  ond  was  brooght  frequentJy  againil  ibem  by 
their  <qipenenU  as  a  pioof  of  incanfifiency  and  contra- 
diJHon.  . 

Thefe  are  not  the  only  inllBnces  in  wUch  tbe  LuWO" 
rans  were  charged  with  Semipelagian  prindples.  vo« 
of  the  ableil  and  the  moft  learned  of  thdr  opponents,  w« 
cannot  help  thinking,  had  in  moie  than  one  initance 
made  good  the  charge  againll  tbem.  To  prove  thii  we 
need  only  refer  to  tSe  remarks  that  have  been  made  im 
theeight  celebrated  propofitions  in  the  third  book  « 
Concoid,  relative  to  the  co-operation  of  tbe  will  wiO» 
grace.  Accoiding  to  the  firft  feven  of  thefe.propo»- 
tions,  an  attendve  Menbg  to  the  preaching  of  tne 
word  of  God  produceth  grace ;  and  according  to  tne 
fifth,  any  man,  even  a  libertine  or  an  infidel,  is  free,  <» 
has  it  in  his  power  to  liilen  atienuvely  to  tbe  preachmg 
of  the  word  of  God.  He  has  it  then  in  his  power  to 
give  to  hirafelf  that  which  to  him  is  produaive  "^  S"^ 
and  may  thuB  be  the  fole  author  of  hjsown  copverii^ 


Digitized  by 


Google 


S    E    M 


t 


or  reeeneratton.  In  tfie  eighth  propoCtton  It  is  aSrni- 
ed,  ubat  we  are  not  penhitted  to  doubt,  but  that  the 
grace  of  the  Holy  Spirit,  even  though  it  may  not  be 
Jeh,  doe«  accoinpany  an  attenuve  hearing  of  the  word 
ol^God  ;_  jnd  to  do  away  every  doubt  about  the  Tpecies 
of'att«riUon  wbich  they  mean,  we  mull  obferve,  that 
dit^  fpeaK  of  attention  iii  as  much  as  it  precedes  the 
gTaceof  theRoly  Spirit,  and  of  that  attention  which, 
&ca&feqaence  of  iis  dependence  on  free-will,  we  have 
$  i/i  oar  powcr  to  beftow  upon  the  word  or  not,  ju(t  as 
Wie  fit»&tf  |tl  i»  the  esercile  of  this  free  attention  which 
feey'6|  o^er?tes  grace.  Bul  here.  it  would  feem,  that 
Hky  wei«  m  'ex:trenies  ;  for,  as  they  iaid  upon  one  hand, 
iuA,  wHen  the  Holy  Spirit  begins  to  move  us,  we  a£l 
iot  »t  all;'fo  they  mBinlained  on  the  other,  that  this 
6pcntioa  of  the  Holy  Spirit,  which  converts  us  without 
any  cb-operation  on  our  part,  is  neceiTarily  attendant 
■poo  an  aft  of  our  wills,  in  which  the  Holy  Spirit  has 
telhare,  and  in  whioh  our  liberty  a<fls  pnre^  by  its  na- 
iiral  ferce  or  power.  Such  of  our  readers  as  are  anxious 
to  cMnitne  the  progreis  of  the  Pelagian  and  Semipela- 
gbn  ponctples  after  the  dawn  of  the  Reformation,  we 
mod  refi»'  to  the  works  of  the  principal  reformers  and 
fotbofeof  their  adveriaries,  as  well  as  te  the  di^Terent 
iRiten  upon  ecdeSaSical  hi&ery, ' 

SEMIItAMIS,  in  f«bulons  hiAory,  a  celebrated  queen 
•f  ASyria,  datighter  of  the  goddeTs  Dercelo,  by  a  young 
Atiyrian.  Sbe  was  expored  in  a  defert ;  but  her  life 
WM-prelJBrTed  by  dores  for  one  whole  year,  till  Simmas, 
MeolFtbie  (hepBerds  of  Ninus,  found  her  and  brought 
leriip'ii$-liisown  child.  ScmininBis,  when  grown  up, 
aianied  Menoiies,  the  govemor  pf  Nineveh,  and  accom- 
ptHcd  tutn  \o  the  fiege  of  BaAria ;  where,  by  her  ad- 
nefranld  prudent  direftions,  (he  haftened  the  king*s  ope-, 
ntions,  and  took  the  city.  Thefe  eminent  fervice8,  to- 
^ether^rhh  her  tincotmnonlieauty,  endeared  her  to  Ni- 
■ns.  The  inonarch  alked  her  of  her  hutband,  and  oSer- 
cdTiknlitsdaughter  SoranainherAead;  but  Mcnones, 
who  tenderly  loved  Semiramis,  Tefured  ;  and  when  JJJi- 
mis  had  ^jjd  threats  to  entreaties,  'he  hanged  himrelf. 
Ito  roone'r  *as  Menoiies  dead,  than  Semirami;,  whq  was 
•Tanalpiin^  foul,  married  Ninus,  by  whom  (he  had  s 
mi  alltd-NStyasi  Ninus  was  fu  fond  of  Semirami^  tbat. 
at  her  re^iied/^te  ir8figned  the  crown,  and  commaaded, 
her  to  be'  proclaimed  oueen  and  K»Ie  emprefs  of  A^yria; 
Ofllns,  howcYcr,  he  had  caufe  tb  repent :  Semirarais 
pot  him  ^  dealh,  the  better  to  ellabliih  herrelf  on  f  he 
throne ;  and  Wien  {he  had  no  enemiĕs  to  fear  at  home, 
Ihe  began  to  repair  the  cajwtal  of  her  empire,  and  by 
hermeaiis  Bab^lonbecame  the  moft  fuperb  and  mgg- 
niGcent  ctty  in  the  world.  Sbe  vifited  every  part  of 
herdomiiuonSjand  Ieft  ererywhere  Immortal  monuments! 
«  her  greatn^fs  and  bcnevoleiice.  To  render  the  roads 
^ibleind  coramunication  ea(y,  (he  hollowed  moun- 
Uins  andCUcd  up>alleys,  and  waler  was  conveyed  at  a 
gi««t  expence  by  large  and  convenient  aquedufls  to 
harien  deterts  and  unfruit^l  pluns.  She  was  not  leis 
^^igailhed  as  a  warrior ;  Many  of  the  neighbouring 
na&n*  were  conqtiered ;  and  when  Semiramis  was  oncc 
told  M  Qie  wa»  dretling  her  hair,  that  Babylon  had  re- 
vo!ted,  flie  left  her  toilette  wilh  precipitation,  and  though 
<Wy  Balf  dreiTed,  ihe  lei^red  to  have  the  rcft  of  her 
lead  adomed  before  the  iedition'  was  quelJed  and  tran- 

EiHity  re-eftabli(hed.     Semiramis  has  been  accufed  of 
entiou&ei« ;  and  f6me  authon  have  obreryed  that  <he 


regularly  called  lhe-ftiongeft  and  ftouteft  men  in  her  S-minuiiit 
army  to  her  arras,  and  aftervi-ard9  put  them  to'  deatb,        (I 
that  they  raight  not  be  Uving  witneSTes  of  her!  incoiujn-  ^S*"»"'* 
ence.     Her  padion  for  her  f«n  was  alfo  unnatural ;  and 
it  was  this  criminal  propenfity  which  induced  Nmyas  to 
dellroy  his  mother  with  his  own  hands.     Some  iay  that 
Semiramis  was  changed  into  a  dove  after  death,  and  re> 
Ceived  immortal  honours  in  AA^yria.    It  is  fuppo(ed  that 
flie  lived  about  1 1  centuries  befoce  the  Chriftian  era, 
and  that  (he  died  in  the  62d  year  of  her  age  and  the 
ajth  of  her  reign.  Many  fal>ulous  reports  bave  been  pro» 
pagated'  aboui  Semiramis,  and  fome  have  declared  that 
for  fome  time  Ihe  dirguired  herfelf  and  paiTed  for  her  roti 
Nlnyas.     Leihpriere^s  BibUotheca  Clajjica. 

SEMPERYI^^UM,  Hduse  leek,  a  genus  of  planU 
belonging  to  the  clafs  dodecandria  ;  and  in  the  nalural 
method  ranking  under  the  ijth  mi.exySucculent<t.    See 

BOTANY  IndtK. 

SENAAR,  or  Seknaar.     See  ScNNAAtt. 

SENATE,  in  general,  is  an  aiTembly  or  councll  o£ 
lenators ;  that  is,  of  the  principal  inbabitants  of  a  ftate, 
who  have  a  Aiare  in  the  govemment. 

The  fenate  of  ancient  Rome  is  of  all  others  the  moft 
celebrated.  It  exercifed  no  contentious  juiifdi£Uon ; 
but  appointed  judges,  either  from  among  the  fenators 
or  knigbts,  to  determtne  proceiTes  :  it  alfo  appointed  go- 
vemors  of  provinces,,and  difpored  of  the  revennes  of  the 
commtmwealth,  &c.  "yet  did  not  the  whole  ToTereign 
power  reiide  in  the  fenate,  fince  it  could  not  eled  ma» 
giftrates,  roake  laws,  or  dccide  of  war  and  peace ;  in 
all  whicli  cafes  the  fenate  was  obliged  to  confult  the 
people. 

The  tenatcy  when  iTrft  inftituted  by  Romulus,  con- 
fifted  of  loo  members ;  to  whom  he  afterwards  added 
tW /ame  number  when  the  Sabines  had  migrated  to 
Roiiie.  Tarquin  the  aneien^  made  the  Tenate  conilA  of 
3po,  and  this  number  reraaioed  (ixed  for-  a  long  time : 
but  afterwards  it  fluftualed  greatly,  and  was  increared  firre 
to  70P,  and  afterwards  to  ^30  by,Julius  Cselar,  who  filled 
the  iĕnate  with  men  of  oyery.rank  and  order.  Undei 
AuguRus  tbe  fenalors  amounled  to  iooo,  but  thts  num- 
ber  was  reduced,  and  (ixed  to  600«  The  place  of  a  fe. 
nator  was  always  beAowed  upon  merit :  the  monarchs 
had  the  privileee  of  chooGng  th^  members ;  and  aftesL 
the  expulfion  01  the  Tarquins,  it  was  one  of  the  rights' 
of  the  confuIs,  till  the  eledion  of  the  cenfors,  who  uom. 
their  olBce  feemed  moft  capable  of  making  choice  «^ 
roen  whofe  charailer  was  irreproachable,  whoie  morals 
were  pure,  and  relations  honourable.  Only  particul^r 
famifies  were  admitted  into  the  fenate ;  and  when  the 
plebeians  were  permitted  to  (hare  the  honours  of  the  ftate, 
it  was  then  required  that  they  (hould  bc  born  of  free 
citizens.  It  was  alfo  required  that  the  candidates  (hould 
be  knights  before  their  admldion  into  the  fenate.  They 
were  to  be  above  thc  age  of  25,  and  to  have  previou(ly' 
p^iTed  through  the  inferior  odices  of  qu3»ftor,  tribune  ofi 
the  pcople,  edile,  pretor,  and  conful. 
''  The  fenate  always  met  of  courfe  on  the  ift  of  Janua- 
ly,  fof'  the  inauguration  of  the  new  confuls  ;  and  in  all 
months,  univerfally,  there  were  three  days,  viz.  the  ka- 
lcnds,  nones,  and  ides,  on  which  it  regularly  met :  but 
it  always  met  on  exiraordinary  occafions,  when  caUed 
together  by  conful,  tribune,  or  dijtator.  , 

To  render  their  decrees  valid  and  authentic,  a  cer-, 

taln  nimiber  i>l  memben  was  requifite,  and  fuch  as' 

6a  were 
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titT9  Wi^     ^,  'Md  »hftmtii  bi  tfa«f  tttattiry,  l^  die  edHesii^ fte 

t)e(iip!e.'=    /^i.'!---'^''  V    ^- •  .  ■-.ti.  .•;    /     .       ... 

SENEGA;  Lijcim'  A^mk,  t  Sitolc  jkOoto^, 
vns  bom  «tCditiuba  in  Spath,  B^^t  the  'beginiUB|[ '<af 
the  ChniUan  era, 'of  «a  e^ueRrian  fat(ii!y,  Whiei^'  M 
jWblwlbl^  been  tranl^lanted  thither  in  V  cola^j  (tom 
ItlMtoe.  He  was  the  fecond  l^  «f  Mai^  ^nceut  Se> 
neca,  bon^onlj  called  \ht  rhttarieuiH,  whoib  reihtiM 

^., „ „^ ,  .....^ _,     are  jitintsd  nndtr  t'he  litle  «f  ^ajbrite  et  Gontromtrjut^ 

rosigiftrateft!'ji\!i',eni6!iAg  of  laws, '^^3  di<  4tthftSot>     irww  bectiAnationum  Exterptis;  md  fcu  7oni;|eil  bwt  ' 
Qf  war  or  psapĕj  which  vyere  ConllA^d  ttJ-the-alTettiblSts     ther  Atinseua  Mela  (for  there  were  three  of  them)  Wd 


)i^  'wi^loui  i(atit: 
l  ^    Bhed.  -rh  iKi'«ign'df  AiigiB^s.  WiSMhyr» 

*  ^wrrnit^ire'^"^ afiir;:tuM/  ;i^:iJS{r;"dfflde;<die  fena. 
tors.wcre  ui'e  giia'rdsans  of  religibii,  tRey  dirpored  of  th)i 
bT0vinces'ps  ihey  pleafed,  they  ptorogued  the  af&nti' 
bh'e$-«ff  th^ Jpeople,  they  appoirit^d  thartkrgivinA,-  rii^ 
jni^ate^  )||en-  ambalTidbrs;  dirtributed  the  public"hilH 
ney,  an^ .  m  fhort  had  tbe  mana|;ement  of  every'ffliini 
politicaT^or  civil  iii  the  republic,  except  the  creatitigtB 


««M 


the  hom>ur'of  beingnther  to  the  poet  Lucaih     Hei 
l^etnomd  lo  Rome,  together  with  his  father  ond  the  i^ 
of1iis1iMttity,  white  h»  was  yet  in  his  Jnfaiicy.'~  Theie 
^was  educabedSn  tlie  itio(l  liberal  tHuitier,  ted  under 
]ffie'Beft<  miiters.     He  leaned  eloquence  Irott  his  &• 
th^r^  batl  his  gehius  nSier  leading  hiiii  to  pUIoiapliy, 
lieptAldniair  tiAder  the  toicsf  Attalus,  Sotien,  tai 
Papiritn  FabiamiS;  men  &inbus  in'  tlieir  way,  mA  t£ 
'whbm  fae  has  ilude  botiouiable  mentieh  in  his  wtithgsii 
the  firll  ages  of  the  republic^jwhen  ¥he  Ronraiii  boaAeti     It  is  probabie,  tno,l9iat  he  travelkd  wHen  he  lirM  y«uitf, 
of  .tlleir  poverty.^    The  feifii?lpbts  were  noi  J)ermit^ed'to     feicĕ  we  find  him,  ih  feveral  parts  ti  kis  wtirks,  pattl» 
be  of  any  trade  or  profeffion.    .TH^  Weri^  diJHn^tiiAied    'ctBarly  in  his  /^tne/ho^i  NaturaUi,  makblg  vtW  aĔ^t 


of  the  peopieT 

SENA^rOR,  jn  ,^eneral,  denotes  a  n^nnber.^l  fcja« 

'jniedignitYiora  RpmaA  fehabr",cfcdd  rtotbe  fup' 
ported  wrthouf^fe|Jo!fe(il'<Jh^W^'8c<^  ^ 

about  7000I.  Englini  "i^ney  J  Wd  W«^o*«  .(ojb '*i 
fquandered  away  ttieir' m6ney,  Smd  ^lpm- TOtttoC  was 
reduced  below  this  fum,''w«e  gAimliy  Ahidc^ont'  of 
the  lift  6f  fenators.    Tbls '  iigolation 'i*as  n^t  inade  iij 


fromthĕreft  6f  tlvf  peoj)!e' 6^  their  .drtts  j  iheyrtcth 
the  laticlaye,  half  boots  of  a,  bla<fk  tiibur,  Wh  .Ji'trtC. 
ceht  or  lilver  buckle  in  tht»*  form  of  a^ ;  bilt  flns  laft 
}|onou.r  was  coniined  only  to  llie  defcendants  of  thoie 
}iundred  (enators  whp  ha^  been  elefted  by  Romulus,'  as 
the  letter  C  leems  tb  fmp1JF.   ^  See  die  precediiig  ar. 

Ucle.  {     L  '  '  '"       "''' 

Among  us,  fen^tor  is  a  'mtteber  of  parliament. '  In 
the  laws  of  Kiiig  EdwWS ,  lh«  Confeffor;  \ye  are  told 
that  fhe  Britohs  callĕd  ttoTe  Jenators  wfa6m  the  Sasrons 
called  a,fterwards  o/i/rrtTwn  and  borough-majlers ;  t^ough 
nol  for  tiieir  age,%Ht  tbar  wifdom  ;  for  fome  6f  them 
were  you;>g  men,  but'very  well  ikilled  in  the  laws. 
Kenulph  king orthe' Mercians  grahtcM  a  charter,  'which 
ran  thus,  viz.  Con/ilio  et  confinju  epifcoporum  et  fenatq< 
rum  gentis/uie  largitus  fuh  3iclo  monajierio,  &c. 

In  Scotland,  the  lords  of  liAion  aie  called  Jenatort  of 
thie  college  of  jiittice.  '' 

SENA1'US  AUCTORiTAS.    See  the  next  article. 

SLNATUS-Con/ulium^  wbich  made  part  of  the  Ro- 
man  law.  'When  any  public  matter  was  introduced 
into  the  fenate,  which  was  alw'ays  called  rejerre  ad  Ji- 
natum,  any  fenatof  whofir  opmi^  was  alkedi  was  per- 
mittcd  to  ipeak  upoh  it  as  lone  as  he  pleafed,  and  on 
that  account  it  was  oRen  nfualTpr  the  ienatorsto  pro< 
tra^  their  fpeeches  till  it  was  too  'late  ta  iletermine. 
When  the  qucfti0n  ivas  pot,.  they  paffed  to  tlie  fide  of 
that  fpeaker  whble  bpinion  tWy"  ip^ved,  ahd^a  maj». 


«hif'(;i4rtocf^'ĕ&ferrations  npon  Egyptiiiid  dw  Niie^ 
BM  tHfo,  'though  eAtirely  agreeable  toliis  own  kuiBaar, 
'£d'not'tlt.aH  <biirrefpond  wkh  tbat  (ĕhetne  or  pb»  oC 
K^e^wMch  hfs  :&fher  bad  ilniwit  •Mt  fot  hiiti}  w^, 
therefore,  forced  him  to  the  bar,  and  put  hlm  upon  feH» 
ci^n^for^fali^lie  employmcnt* ;  fo  tbethe  aCttitiMrds  be. 

'canJt^uatAor,  prtetor,  and,  as  LSpfius  vrill  have  it,  dta 
edh&l.  ■»"    -  •   '         _       . 

In  the  firft^yea]!'of  the  leign  of  Chu^us,  t»h«n  Iii. 
lia .  the  daughter  of  Gemanicus  was  aecuied  o^  adid. 
tery  by  Me^alina,  and  baniAied,  Seneea  was  banidied 
too,  being  charged  a^  line  of  the  adulterert.  Corfica 
was  the  feat  of  his  diile,  wherb  he  lived  oght  years ; 
"  happy  in  the  midft  of  thofe  things  whkb  ulually 
make  other^peopletei^erable  f  ititer  eas  nis  beettui,  qutt 

Jolinl''  m^eivs  faitr'i.:  attd  here  fae  wi«ttf"feis  hoctH. 
«fcbnfolalion,  addreCRsd  to  his  mMUer  liiWT»,  and  H> 
his  frfend  Polybhis,  and  perhaps  fime  of  thttte  ttage- 
diies  whicb  go  under  his  name;  fat  he  (kys,  moJo  Ji 

''•levioribus  Jludiis  ibi  oMeBagĕ.     AtRippiha  being  nar- 

■ried  to  Claudius,  upon' the  death  <a^Meffalin»,  ihe  prc- 
Tailed  mth  the  emperor  to  recd  Seneca  from  baniib- 
ment ;  and  a^tet^wanis  procured  him  to  be  tutor  to  her 
Ibn  Nero,  whom  (he  deiigned  for  the  empire.  Aftiea- 
nus  Btirrhus,  a  prttlorian  prsefeft,  waS  joined  with  him 
in  this  important  chaige  :  ahd  theft  two  prece^ors,  wbo 
were  entrufted  with  equal  authotity,  hed  each  -Ms  refpec< 
tive  departmient.  By  the  bounty  iand  generoAty  of  his 
rity  of  votes  was  e^y  coUcAĕd,  without  the  troubte     toyal  puinl,  Sentca  acqtHted  that  nrodigious  w<telth 


of  counting  the  numberi.'"  'Wbep  tlie  majority  was 
known,  tbe  matter  was  detcnnine|F,  ^nd  tjtnatus  comjul- 
tum  was  imiiiediately  WritttWby-th^blerks  of  theTimift, 
at  the  feet  of  the  chicf  iiaagiArateii'^*^  it  "was  ^ed 
by  alf  the  piincipal  niĕmb<n  oF  tha' hodft.  When 
Ihere  «'as  not  a  Riiiici^t  tJamber  of  taembet«  to  make 


i^htch  rendered  him  in  a  maimer  eqMl  td  It^gsr  Ifis 
houres  and  'Walks  were  the  m<rfl  magniScetk  iil^  Rome. 
tfis  yillas  were  innumerable :  and  he  hBd  iftmenft  4hi^ 
of  niohey  placed  ont  at  intereA  in  'aImoft  every'  pait  «i 
the  world.  Tbe  hiftonan  Dio  reports  biHa  to  hate  had 
:1  jD-^oocl.  fterling  at  iBtCreft  in  Bi^ain  «kiM ;  and  ree- 


a  fenate,  the  deoiSon  -w»'c%IIed J^^/bl  dit&9t%a-ii  bat  it  kons  his  calling  it  in '  ell  slt  a  iitm,  as  one  of  tbe  cadls- 

was  of  no  force  i£it  did  hot 'aftervriitds  pafe  bilo  ,a  7?n<»-  of  a  war  with  that  nation.  ^       ^ 

tus  couJukutK.     ^  ..      .3  :.'i''-     j  AH  thls  wealth,  howerer,  togetberwith  ih»  lUJtoir^' 

Thc  finoius  cer^Nd  -werejat  flift  %ft  m  (hĕ  cd^ody  <nd  eflfemtn»cy  of  a  court,  does  liol  appear  to  h8ve  bai 

of  thekings,  and  atterwa^d^^  il^  cotHiihr,  wlid  cbnR  any  ill  effed  upon  Ihe  tem^r  tnd  diipoRtion  of;a>> 

'-----'■-  or,^eferVe'the»'j  but.abotA  Ibi  JlW^ot  1^o«tk  ajeta.  ^  Hc  coDtmued  abAetnious,  exaft  in  hfe  manBet^. 

■■''•.''      '  i,  '■>:  'iMijil  i,  jiij/-^!,.   i,.o.'v.' •.".I    '•  r.:>:  .yt  :A    .!.<•-:<:   ■•.:.■.    ■  -i. -:/;  ■  '  I.  ^. 
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ft  1  H 


*r" 


hr-^JHplmAKl^  plnm  &<«fil^^)anl)tit9q,:v^'  I-Ma  ^  ^^  i-W^ilte''  *'  i3?ppW««  :»<>*  »ehe<d;  to  St  Pau^ 

tlier  (laid  he  to  Nero)  o^d  you  by  rpMking  the  ti\f^u  tM  •^&mn  i|(T^ur  to  -  Siei^ai  are  rtippo&uUo^s  piecej.   Seoegtl. 

J»toH)«iplW»fr  JWWbjr  lj^.ii4><hH«7  {  pmnenin-iitera  H^p^jjyrcrajrical  woAj  *re  wcn^noiyn.^ltdej^  COnfift        ' 

j^ilMMi^^yiMaii^MW^^sr  «M)«^.'*-. |4ow-)veU  heac»  oi$.i;i4  /^;ff/f/  9i|d  (i)|Up£t  ^eatilc^j  and^  ejice^t  hii 

;^(t«^htinf«]lMk  «IilBHtJiA^.pr^plA^.tA^it^Ii^niCCt'  ^l  books  ot'  phyficid  quefti4Xits»  ari  chieHj  (tf  t|>e  moral  kirtd^ 

j^^pq,^p«  (be^V«:A?ft  ><anofIij[«ro!|.«fi^^wbica  trcatuig  Df.  anger,  cohiolation,  providencre,  traAquillity 

J!im4)ww^bmMn£d8i!ied;a««ffer&4,p»tte|nof  gpM  9|f,)nij)(i^  cUnttancy,  «lunency,  tbe  (horfrie6  of  Iife,  a 

j|9(ii#nm4»tjf  an4  if-Ui«fci  eppero»  ha4  bM^(W>  atob^  ^*VfJ  ''^»  ^^5<^'°>i  'iHiP^Hls.  '  He  h»»  been  yaS\^ 

4cpfure4,hy  J^uiptilian  anJother  critic»,  as  Onc  of  the 


kmmt^  bis  9)aft^krtbn«^  tbe  wholc  ,9«u>£i  ^  gf-r|t,  « 
jiMrasttti^  b(fi»nukB,  m  waiild.b«vo,,be!9n  tbe  dar 
|1^„«k1  49t»  «t  b»  wafW4rd»  piroYBd,  l))«rCUiie  and 
j4K«fia|daai  sC.juoJbiad.  JBut  wben  Pojipyea  «Dd  Xv- 
f^]«Hs|Mdvg)H.4iM'«9na»and  af  kis  bin)»w>  ■mtl.biW' 
«cd^bimiBHt.tiKJMDaestiiaT^gpuitawl  {ibon^ipaMe  Ticti^ 
J^4m(pcwc,«N*J7  «I  ^ii|i^,.wbof(Mi&  jnuflindeed 
j|Vf)Bb(lH^i»  cw&v>tce^Hk«4P  i»fB<  Sfincca,i|Mrcev 
iiii^ijptt^ii»;  imaiu  4teBliiied  «li-CBNttt,  and  tha^  he  ha4 
'lKin7,4«pii^,«bai|t  tbk>tn^,  ■  wb?  wen»  peipetuaU^ 
•{^i^gaf)ig,in,iit,  p^  dM^-.great  jricbBir«f  Spocca,  hn 
jMgllte^  htn^tw^&amettiw»,  «nd  wbata£arotv 
n(l^n>Mg)^imi9iu<tf4beie  be  was  |rown  whb  tbe  peo- 
{ib^^n4K^  ofler9f  tbmii  all  to  Neio.  Nero  f e&ied 
te^c^tBk.t^ma  ;„iwhisbf  b»«e?9i^|(id  not  hindcr  Seneca 
Jnpti«ha)i(i2ig;  4ii«.  wnj;  oiMt  •■^  kgt-  **  Tacku»  -^atit^ 
.Iw  J-JieiiWBO>«0ro.  kwwi,  dcpiincd  tbc  ulnalcwilji^ 
AphRBk  fa«jl  b(mit  f«d  tAhan,  «tdr  under  n  pictcacc)  «f 
iBd)%a£tian^  «r  ibiM  eagagwnent  or  otbci»  aTiBidcd  a( 
JM|pb.«foAM«  anwanng  in  public.'*  -  ,t 
•.,M«H%m  tbn«MMi  txmtr:w^  asrit  j|i|yHK(^,M 
ii|HflM  fi«qfaiif  br.  poiibo,  cotild  not  be  e«%^ 
BC  bad  rid  haBfelf  of  Seneca  alib:  For  BurrhiU:,f|«y 
J|]|edaif^gcr  of JUs  ailiimr  concen)Sc,Mdf)Scnia(».  fon. 
AlAtdhii«ivilaC)ia,  AcGordmgl]r,benUcaipted,  l^ 
iWt»f  rjWngirWh  «  £wedn)w  trf  Senaca,  to  takahi»  <^ 
lV|0iE>n.t,lNtt'tbU.-*>9Nru<»!ecding,  he  oKdeied  bia  to  be 
.9V(tPdflifb>  «pop  aoanjrpnMitiaiirthatbewas  priiry  to  Pi> 
^Wuy>ftinwr  agMI>ft  b<*  pcribn.  Notthathebad«nyreal 
•|W«S<rfvSn|»r«*s  beiM  o^acemcd  ip.,tbis  ^k»t,but  onl/ 
^M^jm^ad  ^i  lay  hot4,ffC  apj(.^teqE«,.  for..d<^(vrf- 


^_  ,,„ ..^^       _^ ,     ._  ,  as  Onc  ot  _   _ 

bti^.c^riijptcrs  af  the  Rbman  ilyle  i  b4t  his  wcirks  are 
oig^bJy  «aluablc,  on,  «ccount  of  the  va(l  erudition  whicb' 
they  difcover,  and  tbe  beautilul  mural  ibitiments  whicb 
tbcj  cootain,., 

S£N£CIO,  GkoundseI.  j  a  genns  of  {il^tslieidng. 
in jp.  to  the  clais  rj^gencSat  and  to  the  order  of  polyga» 
mia  fiiperflua  ^  and  in  the  natural  method  raoking,  under 
thc  40th..opdcr,,  Cojm^o/Ute.    See  BOTAST  tiuTeK.'        ' 

SEN£GAX*  B  part  ofKegrbIand  in  Attc<l,  th# 
bouodarici  af  whicb  ate  not  known.  See  GuiNEA. 
,.,  ^ofSt:ff£GJl,  fometime$  called  Saiai  Louit,  is  ft 
ma.il  illand  in  |h^  jnouth  of  the  river  Scnegal,  and  ac< 
cording  to  Ma&elyti^'!  tables  is  iUuated  in  N.  Lat.  i^.. 
53.  W.  hoogf.  16.  3,b|  The  Duteb  were  the  firil  £u> 
nopeans  wbo  |ettled  at  Senegal ;  but  their  coktnj  was^ 
«xpcllc4  by.titc  Fceodj,in  1667.  ^^  ^^  ^^^"^  ^^  ^ 
Engbib  in  1592 ;  an|  retaken  bj  thc  French  the  yeat 

poiTeinon  of  by 


reCover< 
by  the 
treaty  o^  1783. 

t  The  bcftaccovnt  of  this  iihndwbich  we  h8ve  feen, 
M  givcix  io  tbe  interei^g  v<yage  of  M.  Saugnier  to'the 
C(^  of  Abica,.  Tnis  adventurer  vlfited  lienegal  in 
Junc  1785. 

«•  The  iilaad  (iays  he^,  pioperly  rp«»king,  is  only  a 

bank  of  fand'  in  tbc  middle  of  the  river.    It  ii  looo'. 

geomeuical  .pacei  Img,  aad.  aboat  60  in  its  ^ateii 

width  i  is  almoil  on  a  Ic^d  with  the  river.  and  with  the 

iea,  being  defended  froia  the  latter  bjr  ^arbaiy  point,. 

^H^iJtrr^  l^iSlip^stt \i*npnrl  at  libcrtjr  :tO  cbooie    wbich  is-  o^  .greater  ele<iration  tban  the'  colony.    The 

.\mmnH0F  af  dyMigi; . wb(k«]niied  his  v«ns «d  be^penad     cailem  bi«nch  of  the  iiver  Is  the  more ' conliderable  Qf~ 

^"■"  "'""    ""' — "'  "    '  '^  '       the  two,  being  about  40P  toifes  acrblii  the  wellem 

btanch  is  only  frgm  .jo  tb  300  ^toifei  wtde,  The  ii]e 
confins  entirely  of  bumtng  ikndj|  on  the  barren  furia(^- 
of  whicb  70U  Cpmetimn  meet  with  icattered  ninti^ 
.tbrownjoutwnong  tb^r  W^^  by  veffelt  coming  from* 
Goree,  orwittt  tne  ruinA  of  buildings  Cormerly  ereSed 
.by  Sujropean».  Thd^i  is-  fcaj:ccly  jTuch^  a  thing  as  a 
garden  upon  tbc  iHaod ',  Europcan  iecds  in  gencral  n^t 
tkrivinj;  bere.  It  is  not  fuif  ^ifmg  that  the  foil  is  fo  ua- 
produftive  ;  for  thc  air  is  Aroittly  impregnated  with  lca- 
*»iWl,tlMj»fi-.«f  ba  bk)od>  and  fpirits  in  ber  coontc-     ialt,  whicb  pcrrades  eY^nj^^tbioig»  and  confuines  even 

Cii^.li  tbeiacan  ticM,  Seneca,.  iinding  jiis  dca^h  iron  in  a  yciy  (^ti  ^pacc  3t'^t.  The  beatsare  exceU 
■■ii  jK9effii^g«^dlifi(«d  Sutius  Ann^s  bis  phyfi-  iivc«  ai\d  r«<ieiied  ildl,iaare  iniupj^tablc  by  the  reilec- 
#%WnMM)^dc|(l  af  p«fon»  wbich  bad  bcenpcc-  rion  of  the  (andj  fo  th^from  tcpp  thc  morning.  untll' 
^  *       "^      *"*      '       '"" "'  '^-^^  ^  •    •■  ■    'te)ir.-in  tbe  4ftccnoon  it,4s  almoit  impoipble  to  ao|  apy 

work.  Odring  tbe  months  of'January,.  Bebriiar^, 
A^c^  asd  April,  thc  Jieatt  are  jQO(}era(ed  ;  but  tn 
Augufta(Kl  ijtefgllo?«ping;motiths  they  become  fo  o||- 
pre?tve  at  cv«n  to  affib£t,  uie  natires  tliemfeiv«'.  "What 
ciTed^then  mait  they  have  Upoir  the  Europeansj  Atdden- 
ly  tTanfp(|rted  m^rthis  burni;^  cli0i9!^^  ^  The  ,ni^h^  arc 

^littlC  lciS  WJ  '  .      -  •         V    •.    L^,_-..U-^ 

tJh|?,fe»J»re)H«  1 
or  the  colony  t 

"  bccii. 


jba^cdiBtaljEi  iiis^^fe  Pai^iia,  who  was  very  youiw  io 
WHHI|fcpr  »F,b)aa(«|j&,had  yet  thc.reiblution  and  aiTe^Mp 
4>bĕ«||l^  cOB^iaiajh.aad  tbcrwpon  ordered  hu  vci^ 
M>lhlio{nnad  at  tbe  tfmt  time;  but  as  Nero  was  not 
\ni)iM^  snakebiacnclty  more  o4m  and  infuppQiit- 
rMl|Wn,Jlbacc  fecif}ed  occaSon/or,  be  gave  ordcrs  to 
i^hgt  dMtd)  preyentedshHPon.which  hcr  woundf  wcre 
b«>jld»fk->9wt'tbc^loo(ifAopped,  in  juil  time  chough 
•!»j(mMn't..dwugW«a.T^tus  faya,  ibe  lookcd  (a  mi- 
fr<W)HlilB,»nj  ma  «11  bw  Uie  aitec,  tbat  it  was  eafy 


_^  .  I  f>«c  bn&i»  miUfJk  )t  ibonld  be  wanted.;  but 
WMMWWwg  ite,n>m.Bffisa,.  be  wa#  «arricd.tDa  bot 
■WMf^imJtfim99t,0-  ingth  SdOti  with  the  fteams. 
'lllijHAW.'M#«>»nCW9ca"ecs  in',  the  63^  or  64t|i 
JMarMliicam,  and  ih  aboot  tbe.,iQtb.or  i.ithof  Nc- 
^U^^  .rT8citip„oi|}m«ndoiiing  hi*dcatb,  obfcrves, 
Wc»l>licnt«nd  «h«  b«tb,  be  took  Df  tbc  watcr,  at^ 
•gHjlb^^PBWlwl  Sm»  9i  bif>  ncareA  dom^iH^s,  iayit^, 
A>8tewWiM»^«><».JMwti<)ns  !to,jj{>yiter '.^c  Htji.. 
dBd»"    Tbefe  words  are  an  cvident  ,proof  that  Seneca 
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been  lonj^j  tl^te.  «yljole,  qC  Uie  Mji  ^t  th);  atr-.tn  our     Upm  lO  to>l  2. 

climatc  would  feem  %  bunjijng  vapQur.     Ttu:  nighu  w 

neverthelers  troublerome,  notwithAanding  the  conif9rta 

of  the  rea-bree^e.     The  iqfi»i.t  the  fi>n  is  let,  we  ar« 

airailed  by  an  infinit]r  of  gp^ts,  yrlpch  are  .called  mufqui- 

tosi  their  AinBs  aire  veiy  painliil,  and  tJbeir  multitudes 

incr^dible.     The  inh,abitar)ts  iBnd  but  a  poor  defence  ii) 

Sheir  gauzer-curtains.  Tpr  my  ojro  part,  accuftomed  ai 
\  ha^  been.to  Uve  ainoi)g  the.  Mopr^  \  wjis,  but  UttU 
annoyed  by  thefe  iniefls.  Being  half  a  favage.,'  I  lelt 
no  defire  to  recommend  n;yff:l|'  tp  th^  ^yourable  regard 
of  the  fair  fex„  and  I  was  tbereibi^  undef  qo  nepeOity  of 
taking  .cai^  of  nt^y.  pe,ifoQ.  ,In  in^tatioa  of  {qy  ^omet 
mallers,  I  {ineared  myfelf  with  butter,  and.  this  ei^pedit 
cnt  pn^epred  me.  at  all  ^pies  £fom  thefe  impertinent 
0ingers,  thele  fpijteftd  enciEuies.  t^i  the  ippoie  qf  tbe.  h«< 
man  kihd.        , 

**  if  the  profpecl  of  Seneg^l  is  not  lagreeable  to  th« 
eye,  much  lers  are  its  environ(,  which  are  coye^ed  over 
only  with  fand,  and  .ovem)n  with  mangpes,.  It  may  be 
Ĕud,  without  ex3ggeration,  that  there.u  not  a  moie  for. 
lorn  fituation  to  be  found  on  the  £ice  of  thc  inhabited 
glpbe,  or.a  place  in  which  the  ^mmon  n^ceiTaiies  of 
life  are  procured  with  greater.  dif^cultie^  .  Water,  that 
indifpen(!ibie  a)i>uent  or.man,  is  here  not  potable.  W4U 
are  dug  in  the  faqd  to  tlie  c|q>tb  pf  fivA.or  fix  feet>  and 
water  is  obtained  by  tbeft  mcans ;  but  whateyci:  paini 
are  taken  to  frefhen  it,  it  ever  retains  i  brackiih  taHe. 
Thaye  diililled  this  water  n)yfe^,  and  obfeT.Ted  that  it 
always  had  a  difagrecable.  favour,  wlych  cannot  iaijl  ta 
be  hu'rtful  to  the  nealth :  it  is  tnie,  that  wben  the  riy<R 
is  higb,  it;  4rfapiss  a^e  ^eSi,  but  tjie  water.is  only  ;the 
more  dangerpus.  It.proves  the  c^ufe  .o£  mpA  o£.  thol!^ 
inaladies  which  carry  off  .th;,^ur9peans,fo  rapidly,  that 
at  thc  end  of  every  three  years  tlie  colony  ha»  a  £re0i. 
&t  of  inhabitants.  Th^  blaqks  ,th^(ei,Tes,  altlli9u.gh  ac> 
cufioroed  to  thq  climate,  are,p6t  in  ihis  fegXati  frec  btm. 
difeafe." 

Tbe  Gsrt  of  St  Louis  is  a,  quadra|ng1e,  and  hasjwo 
ballions  of  cpnfiderable  rtrengjh.j  biit  the  greatert  iepu- 
rlty  of  the  fort  is  its  natursji  ^i^i^ation.  The  cannpn  of 
tbe  fprt  are  nuipeious,  and ,  the  ar^na}  %\$\\  fupplied 
with  fmall  arpis  and  fion^.  Befi4es  thjs  fort  tbe 
rrench  had  np  other  upon  thj»  riyer,  except,  Fort.iSt 
Jofeph,  which.Hands  ,about  four  Ieague&  below  the  ca- 
tarad  at  Govjna,  thoijgh  they  had  a  f^i|»  fiu9pries  indif- 
ferent  parts. 

'I*he  principal  commodity  of  tbis  ,pountry  is  tbat  of 
gum  Senegal  (fee  CUM-^negai^,  ,whicb.  is  a  yaJuable 
brancb  of  commeice,  es  it  is  )i|ed  in.many  ai.tjs  and  ina-r 
nufaaures,  particularly  by  the  painteis  in  lyatier-colouts, 
the  filk  weavers,  and  dyersa  ,..•..• 

Tbe  French  import  from,.,the  riyeij^Sen^g^Ji.not  pply 
gum-arabic,  but  elephants  t^jtJi,  hi^fl^jj>^p-w3x,  goldr 
dufl,  cotton,  ofirich  leathers,  aipbetgn%  |i[)digo,  and. 

Notwitbdanding  the  barrenners  of  thl.  fpot,  Sfnegal 
contains  more  tban  6opo  negroes,  including.tbe.cap- 
tive!  of  the  tapades,  or  negroes  born  of  the  black  in- 
habitants  of  tbe  country.  Tbey,  are^e,vi^  .pwt  «p  to 
fale,  unlefs  convifled  'of  fome  crime.  Tlieir  huts,  con- 
flru£bed  in  the  form  of  bee-hives,  and  fupported  upon 
foui  aakes,  furround  the  babitations  of  tbe  negro  inba- 
bitants.  The  entire  .height  of  thofj:  hutS|jtn»y  rjfe  to 
about  12  feet,  the  width  in  every  diredlion  i>  commonly 


S    E.    N 

The  hedi  «re!c«aipofed  df  hucdlcs  hdd 
upon  cco&-bar(,  fupported  by  inrkod  ttoke»  nt  the  height 
of  ^hout  a  foot  &om  tbe  ground.  -  Hei»  die  {hwes  ileep 
protgulcuouAy,'  men,  womcD,  <girk,  atid  boys.  A  tire 
is  made  in  the  middle  ol  the  hut,  which  is  -  filkd  with 
iiaoke,  iuj£cient  to.ftifie.aay'i)Ban  but  »  negro. 

The  men  are  tall,  aiid  the  women  ate  .accounted  -  the 
handlbn)eft  negrefie«  of  ali  Airiea.  Thc  Sehegaliant 
may  be  confiidcred  as  tke  moft.  courageous  pcopi&  af  thtt 
patt  of  tbe  woildt  without  even  escepting-  the  Maois. 
Their  courage,  however>  is  more  neady:  allied  to  teme- 
Hty  thaU/to l>nvery.  Iii  the.  couriĕ  <^  tbc  voyage  to 
(liilam,.  they  meetthe  g(eateft  dangeis.  «vtth  gaiety  and 
f(jng  y  they  dread  ncilber.  mu&et  noc  cannon,  and  ihIb 
eqi|i4l7  ^earlei»  o£  tfae  caynHn  oc  oocodiie.  SUottld-one 
of  theii  compaoions  be  killied,  aad  dwowed  by  theCi 
«U9iiRals.be{bre  their  face,  they  are  not  detened '£rom 
plunging  into  the  watcr,  if  the  woduag.of  the  ihip  ti- 
ouiie  it.  Tbcie  exc«Uent  qpialifioatians  wl^^  diAinguiOi 
thenpi,  and  on  mbich  they  vakic  thcmfelves  ib'  eiuch,  do 
i)Pt,  however,  preferve.them  iiDm.  Uk  cattatum  edntft- 
000  Qf .tbe  oouDtry,  which  inclines  dtem  •bH  to  rapiM, 
Thcy  are  emulous  to  (urpais  noe  another.  in  all  tiie  artt 
of  over-reaching  and  £eBud. .  ■  Tbe  conduA  'of<  tbe  'Eu- 
jco^eans  bas,  no  doubt;<encoutaged  thc&  vices  as'mM&' 
B»  the  lelTgiti  of  the  matBbans,  who  inculcBte^theidoty' 
of  plundering  the.  CbiiiHans  to  .  the  -  «tnwil'  o£  the^ 
power. 

The  YoIof  negcoes  of  Senegal-  aie  eithct  GhriitisiM 
oi;  IVlaho.nMtaRS,  6r  rather  'one  andi.the  otiici^'  or-  wi(h 
m^reAwth  nelther -,  reli^ti  beisg  a  jaattcr  of  indiffisr>' 
C(HX  to  tbeSD.  Thiole  ontl>exoGl>nent«i3e:  of  -die  famfe 
iy«y,  Oif  ..thinkiBg^,  and  their  reiaigtaui  pni^Hces  aee  icept 
up  only  foi  the  iake  of.  form..  A  bsr  of  inm,  i'hw 
headj,  will  make  them  chaDge  theii  epinian  at  will.  fif 
iiich  means  are  they  a£bed<tipon;  aofiifiiC3«at  ptM[of 
their  wan^t  of  all  religious  principle.  The  n]ar»boiis,'Or 
priefis,  and  tbe  men  of  their  law,  are^no  IjcttKthan  the 
Tcfi.  "  I.liaye  emmined  ihe  cbarader  of  ievetal  of  M» 
opdei;i)f  men  (fays>Mi  Sai^ier),  and  eveB  BAiong  die 
nation  of  the  Poules,  who  aie  eonAdered  as  gi«at  fans^ 
tics,- 1  difcovered  that  thcywere  only  publicly  attached 
t<).j||heir  opinions.,  '  This  Kbiie  man  (fay.  thcy')  daesfe) 
he.isi  bcttei  informed  ihan  I,  and  why  ihonld  not  I  ii^ 
t9te,-hi5  exaraple  ?"  TUs  way  pf  ieafonidg  is  common  to 
a]l  that  treft  of  oouatty. 

Tbc  colony  >of  Scnegal  is  forTOunded  with  iilandt, 
which,  on  account  of  the  proximity  of  the  iea,  arc  «U 
inoie  unhealthy  than  that  onn  which  the  town  is  builti 
Th«y  aie  fuU  of,flaiiding  pobk^  that,  when<diied  up  i>f 
tbe  fun,  exbale  a  putrid  vapour  that  cairies  mortaiity ' 
wijLh  it,  aod  defi>lates  tbeie  iilands.  It  is  do\At]t&  tbe 
fame  caufe  that  takes  off  fo  many  of  the  Frendi  at  'SAie- 
g^l  during  the  datigerous  .feafon  of  the  yearrii-TWs  tlmt" 
may  be  io  parUoccaAoned  by  the  bad  ^uality  yjJitlie  ^* 
ter,.which'^ws  fiom  ihe  ponds  inr  thcwitigbbenrboad 
of  the  colony,  and  though  incorporated  with  ihat  of  Ole 
riw,  comea  down  little  agitated  by  the  cariwit,  andiw 
eaSly  diltinguiihed  by  a  vapidners  of  tafte.  Tha  part^- 
cular  i$,  in  my  o{Hnion,  effentially  worthyof-notice,ana 
if  properly  attended  to  by  our  medical  inen,  might  be- 
come  tbe  means  of  prefeiving  many  Iives. 

SENEGAL-Rivft;  fee  NiGER.  As  fo  little  is  knowTi 
refpefting  this  iivet,  which  is  one  of  the  greeleil  in 
Africa,  any  additional  -iafonnati«i  mufii  be  ittttreftii««  " 
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.     ^     JittiMn  {twTeHted  tb  iiit-'AW6-' 

V"'--    .  '  •  ■  ■  ■ 

t^^^topami  *y'*e  ilatrte  of  JV/f^r 

Zf"i  *f  the  HtigdttihW-Gaffina, 

V^«nibtt£tou  V  drtd  if  Vbe  Yeport 

>«t  te*m  m*y  b*  iii«Rtftd,  it 

<»«i4hefouth'of  the  coan- 

■•(t  (a),  only  tt»e  ■khowh 

•nej  and  the''fuppofi- 

•er  to  dbren«6,  that 


tiver;  *th«t  H; 


,l>e  Nile  (that 
that  the  term 
moire  Aati  th^ 

,  — ^^  :on  are  liinknowti/ 

So''gTiiat  R  hs  nl- 

^s^tlreanr-,  and  titcit 

jfence  of  eommercia! 

.vho  inhabit  ils  botder?,-' 

.tber  «eiel»  n«i<  boats  <are 

Moet  indeed,'  the  traveller 

0  ptinge  of  4>tin(el#'and  oP 

e,  though  the  ferrymeA,  by 

JtkTr  d^Ga^h^na,  are  exempted 

PAttch  conveys  thc  ineTchiindife'' 

in'  ilt-eonftrufted  raft ;  for  the* 

jAcliaibert  tcith  ropes-,  and  the' 

.kwkiiiii  and  '▼littteut  by  a  ^iler  of 

lidlr  a  ter^  'provifion  fs  alWitys  ^a^ed; 

.  ft*  pdrpofe  of  e)«;hriiftg  thiiilream' 

ndlMM  M  «bieryed. 

11  tf  thlt  rJrer  afthe  plate  of  palftge,  wWdj' 

utthtMHirii  iMti  to  the  f6uth  of  die  ctty  6f 

ti|r<ikl>!ttdrf0i««mp{re  ofithiit  name,  is  efti- 

aldi  <r  3qf  SeH  EngGA.    Ib  depth  is>  fir«in'  lo 

.  2  jM^  ciM^^JilUdi  is  if  inches. 

itf  i8i>W>'<faehyitfcat-  ertir-at  the  idand  of  Gongoo,^ 

iiMMraitii^iiiiii  reSde,  th^  Tound  of  the  Iottdeft  iroice 

,  (htae  is  rcarcely  heard  ;  aiid  at  Tomi- 

the^nkme  <AGnew»,  m  M«ok,  is  gi^yĕtt 

the  width  is  defcTib«)d  as  being  that  ot 

aC  Weftminfter.      In  ibe  rainy  fealbn  it 

its  banksi  and  not  omly  fleo«h  the  adja- 

bot  often  fw«eps  beCore  it  tl^  catile  and' 

f  af  tlie  Awct^^ed  or  U»  conGdent  inhabr- 


t-fiie  peopIe<wlio  Hre  tn  the  neighboorhood  of 
tbsM^nr  ihauld  refii&  to  profit  by  tts  navTgation,  may- 
jafl^wrprifirtke  tra^ener:  baf  mucb  greater  is  hiss^ 
at,  ■when  he  finds  that  'CWn  the  food  which 
'  of  «he-ibeaai  would  gire,-  ia  uieleisly  «tiTered 
'  «cecptaiic^ ;  Sar  fttcfa  is  the-  Tsant  of  (kill,  or 
;  (ctlkd-diflike  of  ths  people  to  this^  fort  iAf  p(«^ 
thaiithe  fiih  with  which  the  riwr  abotiads  ue 
Inkw  Bndiinirbea  pvM(tMB  'o£  itc  Wirten<  ■ 


"Ste^EK*^  <^Sirinx';'fiati/ffnati.ro6t,  mii^wort.'  Smtti 
Sefe^  Pot^ibiiA,  -BoTA^r  «nd   MateIiia  MtoiCA    ^  H 

jy**.;'^-^    ••■      -^  ■■         ,•    '"■         •■■--■  ,    Senn. 

SENESCHAi;.  i^Seii^lH/f/uy%   dcrived  from  the 
Gertnan  J**,  "  «•hoUfe'or**)[lTac<,"'Stid  Jta/*,  *'  an  of- 
Bctt-;"  is  a  iTtWird; 'anti  fignifie%  ohe  \ih6  has  the  difv 
ptnStt^  of  julHte-in^bitlt  pirticular  cafci  :  As  the  high 
f»i«Hchai  01-  fletifSia  '6f  lM^\triA;jyiefc1iiildeldhotel 
deHii,  «*  fte«ardof 'the  kh»g*s  houlehold;  feiiefchai;  or 
ftewatd'  of  t6ufts,"&.c.'»     Co.  Ut.  6i.  CrohPs  Jurijdt. 
lt)Z.  K'//fi*.'«5.     8ee  SttWARD. 
•  SENN;  k  rort  of  Wnisrantcbw-keeper  illSwitierland, 
partictllajlj^  in  th*  canton  of  Appth2!^ll.   'Thefe  men 
d6  notTnlb  as  much  ha;f  as  is  requilite  for  their  cattle 
«Wring  the  wlnter,'  artd  ibtae  of  them  have  no  graf$- 
larrds.-  '  To  fiipply  this  defed,   they  'ieiiiploy  agents 
thtoughout  the  canton,  who^e  prorince  it  is  to  infonn 
tlftlh  whert  g6bd  hsy  may  be  6btaified,  whtti  the  fenti, 
i*h6  is^iiilHyaiit  of  fodder,  agrte*  with  the  mbre  opulent 
f9rmeH'fot  the^winler,  to  tvh6m  he  fucceftively  drives 
his  cattle  wheri  they  retdrh'  fi'om  the  gta&,  in  con%. 
qTftncĕ  of  «?hfch  h«f  ofteiV  vifits  ffve  diSbrent  places  du- 
ritlgthe  *rinter.    The  peribn  who  felTs  ihe  hay  prdTides'- 
tb6  fen/i'ivith  (laMtng  ibr  his  be^^As,  and'  witb  board^ 
and  16dgihgs  ibr  bimielf  atid  famtly.     The  Tenn  pays 
the  Appulated  prici  forthe  hay,  and' allows  his  hbft  as 
nbich  miflr,  whey,  and  a  kihd  of  Uan  ch^fe,  as  may 
be  m^d^  ufe  af  in  the  '^mily,  sMd  alfo  Ieaves  him  the 
mbnute  of  hfs  cows.     In  thit  middli  of  April,  the  lenn 
again  tiTaes  foTth  with'  his  herd  to  dte  ierdle  Alps, 
whtch  he  rents  during  the  (timmer. 

Fine  cattle  arc  the  pridt  cf  t%fc  cot^-keeper  who  inha- 
bhs  tbe  AIps.   He  adoms  faisbeft  cows  with  krge  bells-^ 
fufpended  iirom  broad  thongs,  which  are  manufaflured 
ahd  fold'  by  the  inhabitants  of  the  Tyrot     Theiĕ  are. 
faftl!ned  ro^ttd   the  cow*s  tieek'  by  means  of  a  large 
bttckfre.     The  liVgelV  6f  thefe  bells  meafure  a  f6ot  in 
diameterj  ^WellTng  out  in  the  middte,  and  tapering  to- 
Wahls  the  end.     The  whole  peal  of  belb,  including  the  ■ 
thohgs,  is  worth  150  guiTdert,  whlle  the  apparel  of  the    . 
fenn  mmictf;  even  in  his  b^fi  attire,  is  not  worth  more 
than  2o'gu^ders<    Thefc  bells  ai^e  chiefty  worn  in  thC 
fpritig,  when  driven  to  the:  AIps,  and  in  the  autumn  or 
^ikiMt.     It  is  iiirprifihg  to'  fee  how  proud  and  pleaied- 
t]wcow»ftaIk  fi>rth  whcn  oittomented '  with  their  bells. 
Onewould.fcarcdy  imagine  how  ienfible  thefe  animals 
ate  of  their  rank,  alid  even  t6uchcd  Mrith  vanity  atid'-' 
kaIoufy !  Shot^Id  tt*  leadlng  cow  bo  dcprived  of  her 
honoursj  ihe  is  gri^ved  at  the  dil^cĕ,  which  is  roani>  - 
fiftM  by  \ikt  conftant  Io«rii1g,  !tbftaitMng<firom  food, 
and  growitig  kan. .   The  rival,  on  whtnn  the  badge  of 
^in£Uoi^  has  ^(■'yolTiedt.^eels  her  marked'  vengeance,  . 
brfng  woUrtded  arid'pferie(!u(cd  by  her  in  the  moft  furi- 
ODst'mannet,  mitil^tlS!  fortM<?'either  recoversher  bcll,  . 
o^ir^.rrtnOTcd  fr6tti  th*-  herd.     H6wever  ffngular  this  • 
nay  appear^  it  is  rendered  indiipatabld  by  thĕ  concut- 
rhigtelHmony  of  ttnturie*;  - 

The  vt^ct  oftfie  fenn  btihgs  th«  cows  together,  when 
dii^ri^d  dn  the  Alpt,  who  is  thep  faid  to  allure  them. 
Tliat»hetatiBcinrwcW'dlftinJ;tfiIh  the  note  of  thcir 

keeper,  . 


fA)  Tlwtttp  alkided  ti  1s  that  whidh  aceompani»  tbe  Ttlhnnt  wliltii  <!ontluns')thc  praeeediiijgs  of  the  AAbaaM- 
MK  inivvi«rlrt««spt&H«diii-i79i.  oii  .   -  - 
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leMpe/,  )9pen£MmtlMiflMiaaiiliigto  tikK,  ttioi^rt 
a  great  diAmice.  He  AtrniSw*  that  cow  whidi  ii  ia  tbo. 
habit  of  Onytng  tuthtA  wkk  a  &aaB  beU,  and  bf  hcr 
8rrival  he  knom  tbat  all  the  acfi  ate  alembled. 

SENNTA,  the  leaf  of  the  caffia  iisima  of  Linnaeua. 
See  Cassia,  Botant  and  Mate&IA  Msdica  Jiidex.  ■ 

Senna  appean  to  bare  been  cultitated  in  England  ia 
__  ,  ... ,  ibe  time  of  Parkinron  (1640)  {  aui  Miller  tells  us,  that 
^^f' by  keeping  there  pLuiU  in  a  hotbed  aU  the  &mmer, 
he  frequentl7  had  uiem  in  dowar  j  but  addt,  it  is  vetj 
rarely  that  they  per&S  their  feeds  in  Englatid.  Thera 
can  be  little  doubt,  howeyer,  but  tbat  ibme  of  tbe  Bri- 
lilb  pcdeSoni  may  be  £ound  wcll  oiough  adapted  to 
the  growth  of  this  vegetable,  and  that  thc  patriotic 
«iews  of  the  Socicty  for  encouraging  Arts,  &c.  wliich 
'bas  o&red  a  rcward  to  thofe  who  Tucceed  in  thc ,  at* 
tempt,  \vili  be  ultimately  accompliSied. 

Senna,  which  is  in  coaimon  ufe  as  a  yurgatlre,  was 
firft  known  to  the  Arabian  phyiidians  Serapion  and 
Mefue :  the  firft  among  the  Greeks  who  takes  anj  no- 
tice  of  it  ia  Adaarius,  but  he  only  Tpeaks  of  the  fruit, 
and  not  of  the  leaTcs.  To  remave  thc  di{agreeable  tafie 
of  this  medicine,  Dr  Cullen  recommends  ccmander  (eeds ; 
and,  for  prerenting  the  gripings  with  which  it  b  fome- 
tfmes  attended,  he  thinks  the  warmer  aromatics,  at  car> 
■damoms  or  ginger,  would  be  more  eSedual. 

The  Seniu  Ila/iea,  or  blunt-leaTcd  fenn8,  is  a  Tariety 
of  the  Aleaandrian  fpecies ;  which,  bj  its  cultivation  in 
the  Ibuth  of  France  (ProTence),  has  been  faund  to  8f- 
fiime  this  change.  It  is  leis  purgatiTc  than  the  pointed- 
leaved  fenna,  and  is  therefbte  to  be  ^Ten  in  larger  do- 
les.  It  was  employed  as  a  cathartic  by  Dr  Wright  at 
Jamaica,  where  it  grows  on  thc  iand  banlu  near  tbt 
fe>. 

SENNAAR,  a  coontry  of  Africa,  bordering  upon 
AbySinia,  with  the  title  of  a  iungdom  ',  the  prefent  go- 
TiBmment  of  which  was  eHablilhed  in  the  1 6th  century 
hy  a  race  of  negroes  named,  in  their  own  language, 
£At7/ooi.  This  country,  together  with  all  the  northem 
parts  of  Airica,  had  been  ovemm  by  the  Saraccns  du- 
ring  the  rapid  conque{ls  of  the  caliphs }  but  inftead  of 
ere£ling  any  diftinA  principalities  here,  a*  in  other 
parts,  they  had  incorporated  themlelTca  with  the  old 
inhabitants  called  Sh»fihtrdt,  whom  they  found  at  thcir 
atriTal  >  had  converted  them  to  their  rĕlieion,  and  be- 
come  one  people  with  thcm.  In  1^04  the  Shillook,  a 
people  befare  unknown,  came  from  tbe  wcftem  bankt 
of  die  river  Bahiar  el  Abiad,  whicb  em^itiea  itfelf  into 
tbe  ^nie,  and  conquercd  the  country  }  allowing  the  A- 
rabs,  however,  to  retain  thor  po&iEont  on  condition  of 
^ying  tliem  a  cettun  tribute.  The<e  fouiided  the  cily 
'Of  Sennaar,  and  have  ever  fince  continued  to  carry  on 
an  intercourle  with  Egypt  tn  tlie  wagr  of  m*rchandife. 
At  the  eftablifliment  of  thdt  monatwjr  the  whole  na- 
tion  were  Pagans,  but  fooa  after  became  cooTerts  to, 
Mohammedanifm,  and  took  the  name  of  Fiittge,  an  ap- 
pellation  fignifying  "  lords  or  conquerors,"  and  like- 
wiiii  frec  citizens.  Mr  Bruce,  who  paiTed  through  this 
country  in  his  retura  fr«Mn  AbyiTuiia,  giyes  a  lift  of  20 
kings  who  hare  rdgned  in  it  fince  the  conqueft  of  tbe 
Shillook. 

Thit  country  is  inhabited  by  a  people  jb  bart»rous 
-and  brati(h,  that  no  hiftory  of  them  can  be  eapeded. 
'Opt  aS  the  moft  remariLable  of  their  cuSoms  is,  that 
tibt  lung  afcends  the  throne  with  tlie  eape£latioa  af  be* 
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iwg  mimiimA  ydkmmt  tha  gwmil  co«tt(fl  «f  tU  iw>  tmim, 
ttoii  ditnkt  praiwr.    Xhe  ^read^  offic«  of  tmmniuwa"  »■<> 
belangs  to  one  findc  ottcar,  l^led,  ia  tbe  bu^pii^  oi 
the  conntry,  SiielCtomi  aad  who  ia  alwayt  a  >ewioaj^, 
of  the  monaBrii  hiaaielf.     It  ww  fra«i  bu  wgiAw*  thatrnmy^ 
Mr  Brucc  took  tha  l«ft  of  the  kii^  akeady  aaentioD-iAiT. 
cd,  »rith  tbe  Rumbcr  af  ycara  they  leigBad,  aad  whidi 
may  tbeie^re  be  laceiTed  a*  •utbentie.    Tbe  Sid  d 
Coom  in  oSce  at  tba  tine  diat  Mr  Bnioe  vi&ed  thit 
country  was  named  Achmet,  and  wim  one  of  hia  beft 
friends.    He  had  mui4atfd  tha  lat*  king,  with  three 
«f  hit  Ibot,  oaa  of  wbom  wat  an  io&at  at  itt«notbcr't 
breaft}  be  was  allb  in  daily  •spcfitatio%'Of  pea&raiog 
tiie  faaie  office  to  the  ctigaug  ibwcrdga.     He  wat  bf 
Do  meaas  reliuiwd  rwicmming  tha  «atiwe  ef  hit  offic«, 
but  anfwered  freely  evay  qiieAiaa  that  wat  pvt  to  hiak 
When  alked  by  Mr  Bruce  wlqr  h*  auirdeied  the  kiog^ 
Toung  Ibn  in  hit  ikthcr*t  pielciMC  i  ht  8nfw«red,  that 
he  du  it  from  a  principle  of  doty  to  the  kiiw  himiĕl^ 
who  had  a  right  to  iee  his  ioa  lulled  ia  a  law£l  and  le- 
gular  manner,  wbich  wa^  by  cutting  bia  tboat  with  % 
IWord,  aad  not  in  a  more  pam&il  or  ignomiaioat  wayf 
which  the  audicc  of  hi»  encnaiei  might  poOibly  haTC  a^ 
^iaed. 

The  king,  he  iiud,  wat  vety  lititle  «•ooenMd  «t  tha 
fi|{ht  of  his  Mn's  death,  but  at  wac  (b  i!«ty  aawilli^  t* 
die  bimfidf)  that  he  <rftea  picfied  the  «atciitioMr  to  kt 
him  elcape)  but  finduig  hic  intreatiet  jnei^^al,  b» 
fubmitted  at  laft  without  refiftaito«.  Qn  bsiiw  afl»d 
wliether  he  was  not  afraid  of  ooming  intothe  ff«ieM»  of 
the  lung,  confidering  the  offic«  he  miglit  po&bly  hcv« 
to  petfbrm  ?  he  replied^  that  he  was  notia  the  laaft  afr«id 
on  this  account )  that  it  wat  hit  duty  to  be  with  thc  king 
ercty  moraing,  and  very  late  in  the  erenmg )  that  th« 
king  luiaw  he  would  have  no  hand  in  ptomotii^  hit 
death ;  but  that,  when  the  matter  was  abiblMtely  detcs. 
mined,  the  reft  waa  oaly  an  aSur  of  deceacy  \  and  it 
would  utidoubtedly  b«  hit  own  cboice,  rather  te  ^all  by 
the  hand  of  his  own  relaticm  in  private  than  by  a  hiteo 
aiTa^rm,  an  Arab,  or  a  ChriAian  AaTc,  in  the  fight  of  the 
populace.  Baady  the  king*s  iathcr,  haTing  toc  misfi>r- 
tune  to  be  taken  priToner,  wu  ient  to  -Atbara  to  Welled 
ilafian  the  govemor  of  that  prorince  to  be  pat  to  death 
there.  £ut  llie  lung,  who  was  a  Arong  man,  and  always 
armed,  kept  io  much  upon  his  guard,  uat  Wellcd  could 
find  no  opportunity  af  killing  him  but  bgr  nianing  him 
thr^ugh  the  back  with  a  lance  as  hc  wai  wafliing  hit 
handt.  Fot  this  Welled  bim{clf  wat  afrctwatdt  pat  to 
death ;  not  on  accoimt  of  the  murdet  itfelf,  but  becaulef 
in  the  firft  place,  he,  who  wat  not  tbe  proper  executioner, 
liad  prerumed  to  put  tKe  king  to  death  ;  and,  in  the  neat, 
becaufe  he  had  done  it  with  a  lance,  wheteattbe  oniy 
lawfiil  inArument  was  a  fword. 

On  the  death  of  any  of  the  fovereigaB  of  this  cona- 
try,  his  eldeft  San  fucceeds  to  tbe  throne  of  courlĕ;  oa 
wbick  as  many  of  hb  brothert  as  can  be  found  arc  ap- 
piehended,  «nd  put  to  death  by  the  Sid  el  Coom  ia 
tlie  manner  already  related.  Women  are  eacluded  fiaB 
the  roTcreignty  here  as  well  as  in  AbyAinia.  The 
princeffes  of  Sennaar,  howcTcr,  are  wotle  off  than  thoib . 
of  AbyAiiua,  having  no  fettled  income,  not  being  treat- 
ed  in  any  degree  better  than  the  daughters  of  pti- 
vate  periona,  The  king  is  obliged,  once  in  his  life< 
time,  to  plough  and  fow  a  piece  Df  ground}  whence 
he  it  named  BaaJj/,  the  "  cottntryman  or  pea&nt ;"  * 
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losg  -thc  tona».  ;>  The  f8fkl>  Aritaii^  i««i« 
wnpu^-megntg^  M>.a  .tlR--4tiiig8  fr<e»Ki«ly  antiy 
Anb  iraaieB)'  die  wiatc  drisur  of  tlie-  mother  is  eomtini- 
timxA4o  ^  ckilii;^  i-1%iv  we  «»t(iid*^Mr:Bt^)!^ 
it  iR«Mitiii)>'tiHtc«fe,  whMi«  iiegte  niati  of  Sennaaritiar- 
lm  aa  Arab  a«aann  {  and  it  hold*  e^Mlty  ^d,  tthitH 
m  Anb  aun  awnias  a  nagn  woiatn )  and  h4rifketnfi 
«{Baw,  tkat- he  ncMr  &w  me  Mack 'Arab  alt  ttie 
tinebe  was«tSeiinaar.  >,  r    ■    - 

The  <ail  and  cltnat«of  tha^cMntr^  is  esttemeljr  «n- 
{nauabk  fa«th  to  man  end  b«fl.  Thvimen>aife  ^torVt 
aad  ttowdiablelbr  their  fite,  but  ihott  lived ;  and  thm 
iifacii  a  nortdi^  anA^^lbe  ct^dren,  that^-itere  M 
aat  ferw  oanAMtiaipartation  a£  fiav^  tber  atatapdSii 
jaoold  ba  depopulated.  .  The -(horMe^^or 'their  li«;ei^ 
kimĕret,  aaaypcriiapi  be'Bccenntevfei<^'fik]itntheiriM- 
Al^ing  dKBiieMe  &wn  tbeir  iaAincy  in  every  mod  <f 
iaee&  No  hode,  nible,  or  «rti,  wlH  llrWMk  ^lBM^M^ 
asile»  mmA  it.     The  cafe  h  the  fame  W)A 


Miocla,  ike^  dogs,  cats,  aftd  j^try )  all  of  ^eak 
tfKk  go  to  tiie  &ndii>eycry  h«lf-ye«n:.-  It  is  diiiicult  to 
«acaoot  ibr-  lUs  laoruditjr}  tbough  Mr  Aruce'  aAurA 
ni  it  is  the  caii;  ever7where  about  the  metropolis  of  thft 
wkiai»ji^^tketĕD^9  foil  is  a  ibt*  ekrdi,  duiing  the-firft 
ft4iNief tte  ntAs.  Twogreyhounds-whicUhe  brought 
Aa^aiilluMlrltatB  Atbara,  and  the  mules  he  bHiLght 
4uB-4%lMia,-  Ii«ed  onhr  a  few  wteM  after  i^ir  arrii- 
«liat  Semiaar.  SmraItof  the  kiii^s*of  SKntiaar  haVe 
Widt*«l»q^li«lw,  Imtit  i«ai  alWay»)  ibilAd  iiAI^itlMe 
■l^LfliiiiiWLam-;aave^  aft^ithe  rdii»; '  They  wlll^]ivi^, 
h»a»i>ai?>i>i%<#»otfaer  qttadf ii|Kd$,  inthe  f)(nds;itt  Ho 
fcitb>«ftinee  '^om  «he  «a{ntal.  'Nb  ^ieles  'cif  tree  ex- 
•tpttdleilMion  floWer<(  near  thi»citf  ^HhitaittiratiDn  CtS 
4lie  ■■le  ha*>9ften  been  attempt^,  but'  alWa^'Witfacfdl 
tmed%i  >Jiii'bUt«wtki^liasi,<i«M^tfVer/th«''roirbf  Sei^it^^^ 
i«seetdhf|^fjiĕttile;!|Aih^'4aid'%i  yield  ^cio^ibld  ;  but 
llbii*  thbt^n  bfMlf  Btmt  tobe  a  great  esag^et^tion. 
lti^]Al*ftwanwith  dom  or  ihitlet;*w<liC%  is  tbi^rmcipal 
fi*d"df^,dldH|ieOt)l«V  «'beat'ttid  »i«e  «reilir^-piti^tetd 
kite/iwMfIl|ll«iiald(  tff  the  ^nti j'eten  in  '^earr ;»(f ^kn- 
tf,  ■  TM  Ibil  klf  ^-MrUti  llMn^l/inipregnatetf  ^t4fiffalF, 
AkAae^^APibient  qtMti^  l«'ferVe  theinhabitanta  St^ 
Haa«if.A»a»4«»Vioiil'  ■liw  ,  "^i^ 

t-i^ntsk**;  i»!«itj»f«f 'A-(lit»,'ithe  eajStal  tof  th^1tfetf- 
4efe,^  tlwi  i«fcne.  .}t  Aands  a^(Wdi^^  to  Mr  ^rac^s 
••bf«pratia»s,  in  N.  Laf.  13°  34'  36*,  E.  Lonj^.  33° 
'3^c^V-0"  the  iweR  fide  of  the'Nile,  and  tlore '<ipoA 
.tiMbaAlc»o£itv%ht:^g»aiii«i  dm  «whicb  it  ilands'  b«ifig 
4nit4»gli-«neagh'  t^ev«hirthe  iitUndatknti  The>  towti 
iit«t)ntx)pdkmsyand  coiitainsa  great  ikiah^  hou6*s:  iti 
•Pm^U  tiMe  tbey:  wCie  all  of  one  ttoiy}  but  new 
BuA  of  tbe  oAicers  hav6  -  hofafes  of  two  itoties  higW. 
9kef  .'**t  1buill>of  cYt^  ini.\ed  with  a  *iery  little  (Iraw, 
«ad  iu«««)l>ih4PfaofB ',  whicl^^ihows  thfct  the  rains  here 
«bti4)a<'«Rk:ll^)ef»  in  ttoantity  tbnn  td  thicrd^thi^-aTt). 
^Dmang  tlie  limc  of  Mr  ^tacth  refidenc€  liere,  however, 
t|Mt»/«ta»lit)e<te«k'Qif  Continaal  raiiij "im*  ihe  Nilej>af- 
«{loiK^lhiltlder  and'great  darkner»  to.-'the  fouth,-itf. 
«itdiĕii *»ielei«ly -,  the  wholeilream  beiitg  co^ei^H^^ 
tbe -«wdcs  «f  honfc*  and  thtir  fumiT«re«r'4il'tt«lt  he 

fepptifedit-  bad  deiltoyed-tnany  ■vill»geJf''to  tlS:  Ibuib-  'iWIW^M^,  4k  «<aftP begiiis  '^6- Wijeii,'  tfie  'leiVĕS  f6  i[urn 
t#tod.'  i  AbcnitT2  miles  to  die north-ittrt  of  Sennaar  is  a  yeTloW^ihd^to  m,  Ok  lakes  to  pufrefy,  fmell,  become 
c6i)«iAioti^«f-  villagts naroed  SludtHy,  frtjm  a  great'fftint  ftiil  of  v«««ifl;-^n<ii'4U  'its'  beaoty'ftidaeifily  difa(lpears: 
«f  thaei:tkaa>e,jvdiai  cintttmded  iĕyena  granlaa^s'  iie^e'.  iMi^eiA:6iKi^9aKiblti^iet*tiHis  aitd  ail  its  tefro)i  of  fs{! 
V  Voi.  XIX.  Part  I.  t  fonous 


Vheiimfea»«(h«#  Aatt  Iw^^s^Aiglli*^  gratm^,'  9Anafc. 
and  well  plaHeJWl  in  the'  iWMe  With  clay,  tKen  iille<!  't.  v  '"  * 
«ithl)^rAi^^vh%n  i^jr^t^i^tmtlRi^l^d^MiI  afiĕn^t«i 
covered  up  andpkilered-agaln  atiop:  thei(  pit^the^ 
call^  m«M»lor«'^.  •On  any -pft)fl»eft«  bf  dearth  d?ey  are 
opewnt,  aftd  the  c6m  fofii  to^^^he  peop4e.  About'24 
<niles>nort&  of  Wirtdly  there  is  aiiother  fct,of  gratiaries 
natte  ^«/-'^^iiMngt^lRill-^reater  thatrShaddlj|> ;  and°upon 
thteie'  t<^o'  the  "iuMileMe  of  the  Arabs  '^riBcipaIlf  de-  ^ 

fends  j  Air  oJr  theA' peopte  ar^' at  eoiAlnual  W%r  witfi  ^ 

«ach  other,.fi««'AreG  thefr  Aiiy  MAl*:a|^fl1*fcti^ 
t(<aii  tiie  ^rf(iili8'(if-t/har  ci»*mies,  the  whole  of'thefll 
vrt)iiW  b«'«n4»*Jd^iy  ftarfed,  were  it  ■'h<*''ibr  thib  es- 
traordiniai^-reibuice.  Small  vitfeges  bf  roldiers  are  rcat- 
Cered  up-iini)'din4ti  1^1«otitltry  to  gnird  th^  graiii  af^  ' 
t*»  it'l»  row*,»v*icb'i8  dnly  tbat<l|i<!««rof  milletnamed 
dora;  tbe  roil,  it  is  fitid,  beiiig  inca^bl^of  pfbducin(f 
Wf  oillet'.''-  'HiAe  are  great  bBUows  made  in  the  eartb 
iit  pr6pJ*"difiances  ihtoughoiit  tfc  tiuntry,  which  Hl 
With'vWit«"in 'thti  raitty-rearonj-  at>d  are  afterwards  of 
great  u^e  to  thc  Arabs  as  they  ^afs'  from  the  cijflttvate(i 
parts  tt)  th« fands.  *hefly,which  is  ibth  a  dreadiul  enemy 
tothte  cattTe,  is'  never  feen  to  the-northw*rd  of  SkiSdly. 
■  To  thc  wtttward  of  l!hefe  ^granaries  tbe  'country  is 
c^<?full^  tree*  as  far  «s  the  river  Abiad,  dt  El-aice. 
In  this  extenfive  plaiU' there  arife  tw6  ridges  of  inouh- 
tains,  oiie  tfelled'/i'6ir/  Moira,  oi"  the  Mounldtn  ofv3ater; 
the  tAYicTJibbel  Segud,  or  the  Cotd  Mountain.  Bolh  of 
them  enj6y'a  iin*  ctimate,  and  rerve'for  aproieftion  to 
the  ferms  about  Shaddly  ahd  Abotid  already  mentioned. 
M^trĕ  aSii;  are  fortreffes  placed  in  the  Way  of  the  Arabs, 
WAJh  ierve  to  c*ilige  them  to  paytHbute  in  their  iiight 
fr6m'the  crfltiv'ated  cotoitry,  durin^  tHe  t^ains,  to  the  dry 
lands  of  Atbara.  £ach  of  thefe  diftrifts  is  govemed 
By  a  dercen(b(nt>%f 'their  ancieht  and)  native  princes, 
TrfBo  loh^g  »efiiled  alt  the'  powet  of  the  Arabs.  Sicrr- 
fices  of  a  horrid  'iiatUre  aYe  faid  to  'have  been  oATered  up . 
dh  th*fe  mountains'  till'abetft  the  year  '1554,  wheii  one 
of  tliC  kings  of  "Sennaar  b*fitgtd-  iirlt  one  and  then  the 
other  ti  the  princes  ifl=1htir  mbuntaitiS;  and  ha^ting 
RjrCtd  therAtb  rurrendtij*!^  feftetitd  a  chain of  gold  to 
e«*h  of  thlJr  eat»,'  expoied  tbeih  in  the  market-place  at 
Senil^ar,  antl  fald  them  ror^Hk^es  at  lers  than  a  farthin^ 
eaA.  '  Soon  after  this  ^hty  were  circumciied,  convert- 
ed  to  the  Mtilioirtetan  religioA,-  and  reAored  to '  their 
kingdomS.   '  •    i ' 

"  'Noth^ng  (itys  Mr  Bruce)  is  more  pleafant  lhanVoI.iv. 
th*  ciiutittjr  attJttihdSennaar  in  the  end  of  Anguft  andP-47S- 
beginAing  <jf  SepteaJber.  TbcgrtSn,  being  now  rpriing 
\ip?*hake»'fhc  whole  of  tlils-lihthenfe  plaih  appear  a  le- 
vel'gteet('ll«Wd,  iAlei-l^erred  with  great  laRtis  of  tvater, 
and'orBiim«iied-rft''e*ftin  intertrals  with  grciups  of  vil- 
liiges5  rttt^^^ohicW tops  of itlhe  bouiiss  prefcnt!ng  at  a  di- 
Ateet  the  *f^e*»8S!  ofCiiliU  encampments.' '  Through 
%his  vtfy  esBehiiWJ^phSii' wihdi  th*  Nil«,a  Aelightful  rf- 
-rer  thert^ afi6V*  «:itlifc'broad,  iuUto  tht  vety  brim,  but  ' 

nevBr^'dverfiowitfgi '  EvtrW*here  oH  liiere  banks  are 
fci*i'herd«'-of'tHb  moft  benutillil  cattle  of  variofes  kindsl 
The  banks  of  fT«  NHe  abont  Senttaai-  rcfemble  the  plea- 
fahteft  jj«i«l  bf  HW/hnil'in  ^t  iiAiilner  rearon-,  but  foon 
arter,  when  thcrains  ceare,  and  the  run  e.ferts  itsutmoft 
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f(}nou5  wtn<i£  and  znoving  Tands,  glowing  and  ventllated 
•^  with  fultiy  blads,  wiiich  arc  follDwed  by  a  troop  of  ter- 
rible  attendants ;  epilepiies,  apoplexies,  violent  fevers, 
obdinate  agues,  and  lingeritig  painful  dyfenteries,  ilill 
more  obAinate  and  mortal. 

"  War  and  treafon  feein  to  be  ihe  only  employment 
of  lhi$  horrid  people,  vt,'hoin  Heaven  has  feparated  by  al- 
moA  impalTable  deferts.  from  the  re(l  of  mankind  ;  con- 
iining  them  to  an  accurfed  fpot,  feeiniiigly  to  give  them 
an  earneil  in  time  of  the  only  other  curfe  wrbich  he  has 
referved«to^them  for  an  etemal  hereafler." 

With  regard  to  the  climate  of  the  country  round 
Sennaar,  Mr  Bruce  has  feveral  very  curious  ob(ĕrva- 
tions.  The  thermometer  rifes  in  the  (hade  to  119  de- 
grecs  ;  but  the  degree  indicated  by  this  inArument  does 
T)ot  at  all  correrpond  with  the  fenfatioiw  occaGoncd  by 
it ;  nor  wilh  the  colour  of  the  people  who  live  under  it. 
"  Nations  of  blacks  (fays  he)  live  witliin  latitudc  13 
and  14  dcgrees',  about  10  degrees  fouth  of  them,  nearly 
under  the  liue,  all  the  people  are  white,  as  we  had  an 
oppottunity  of  obferving  daily  in  ihe  Galla.  Sennaar, 
wbich  is  in  latitude  1 3  degrees,  is  hotter  by  the  ther- 
mometer  50  degrees,  when  the  fun  is  moll  didant  from 
it,  than  Gondar,  which  is  a  degree  farther  fouth,  when 
t.he  fun  is  vertical.— Cold  and  hot  (fays  our  author) 
are  terins  merely  relative,  not  determined  by  the  lati- 
tude,  but  elevation  of  the  place.  When,  therefore,we 
iay  iotf  foine  other  explanation  is  necelTdry  concerning 
the  place  where  we  are,  in  order  to  give  an  adequate  idea 
of  tlie  fenfations  of  that  hcat  upon  the  body,  and  the  ef- 
fe&s  o{  it  upon  the  lungs,  The  degree  of  the  ther- 
mometer  conveys  this  but  very  imperfe6llyj  90  degrees 
is  exceflively  hot  at  Loheia  in  Arabia  Felix ;  and  yet 
the  latitude  of  Loheia  is  but  15  degreesj  whereas  90 
ilegrees  at  Sennaar  is  only  warm  as  to  fcnfe ,  though 
Sennaar,  as  we  have  already  faid,  is  in  latitude  1 3  de- 
grees. 

"  At  Sennaar,  then,  I  call  it  co/J,  when  one  fully 
clothed  and  at  rcft  feels  himfelf  in  want  of  fire.  I  call 
it  coei,  when  one  (tilly  clothed  and  at  reft  feels  he  could 
bear  more  covering  all  over,  or  in  part,  than  he  has  at 
that  time.  I  call  it  lemperate,  when  a  man  fo  clothed, 
and  at  rell,  feels  no  fuch  want,  and  can  take  moderate 
exercife,  fuch  as  walking  about  a  room  without  fweat- 
ing.  I  call  it  v/arm,  when  a  roan,  fo  clothed,  does 
iiot  fweat  wKen  at  reft  ;  but,  on  taking  moderate  exer- 
ci(ĕ,  fweals,  and  again  coob.  I  call  it  iot,  when  a  man 
at  reft,  or  tvith  moderate  exerci(e,  fweats  exce(rivcly. 
I  call  it  vertf  hot,  when  a  man  with  thin,  or  little  clo- 
thing,  fweats  much,  though  at  reft.  I  call  it  excej}we 
hot,  when  a  man,  in-his  (liirt  and  at  reft,  fweats  excef- 
fively,  wben  all  motion  is  painful,  and  the  knees  feel 
feeble,  as  if  after  a  fever.  I  call  it  extreme  hot,  whcn 
the  ftrength  fail$,  a  difpofition  to  faint  comes  on,  a 
ftraitnefs  is  found  in  the  temples,  as  tf  a  fma11  cord  was 
drawn  tight  about  the  head,  the  voice  impaired,  the  (kin 
dry,  and  the  head  feems  more  than  ordinarily  large  and 
light.  This,  I  apprehend,  denotes  death  at  hand ;  but 
this  is  rarely  if  ever  eScAed  by  the  fun  alone,  without 
the  addition  of  that  poiConous  wind  which  purfued  us 
through  Atbara,  where  ithas-,  no  doubt,  contributed  to 
the  total  cxtinftion  of  cvery  thing  that  hath  the  breath 
of  life.  A  thermometer,  graduated  upon  tbis  fcale, 
would  exhihit  a  figure  very  di(Ferent  from  the  common 
9ne ;  for  J  am  conTinced  by  exf  eriment,  that  a  web  of 
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the  fincft  muAin,  wrapt  round  the  body  at  Sensaar,  will  ScmiiM 
occafion  at  mid-day  a  greater  fenfation  of  hcat  in  the  bo- '"" ' T^ 
dy,  iban  a  ri(e  of  5  degrees  in  the  thermometer  of  Fah- 
renheit. 

"  At  Sennaar,  from  70  to  78  dcgrees  of  Fahrenbeit'8 
tbermometer  is  cool;  from  79  to  92  tcmperale  ;  st  92 
degrees  begins  warmlh.  Although  the  degree  of  ihe 
tliermometer  marks  a  greater  heat  than  is  felt  by  the 
body  of  us  ftranger5,  it  feems  to  me  tbat  the  (enlations 
of  tlie  natives  bear  ftill  a  Ie&  proportion  to  that  degree 
than  ours.  On  the  2d  of  Augull,  while  I  was  lying 
perfedly  enervated  on  a  carpet  ia  a  room  deluged  with 
water  at  1 2  o'clock,  the  thermometer  at  1 16,  I  (aw 
feveral  black  labourers  pulling  down  a  houfe,  working 
with  great  vigour,  without  any  fymptoms  of  being  in- 
coromoded." 

The  drefs  of  the  pcople  of  Sennaar  conrifts  only  of 
a  long  (hirt  of  blue  cloth ,  which  wraps  ihem  up  froiA 
ihc  under  part  of  the  neck  to  the  feet.  It  does  not, 
however,  conceal  the  neck  in  the  mcn,  though  it  does 
in  the  womcn.  The  men  fometimes  have  a  fa(h  tied 
about  their  middle  ;  and  both  men  and  women  go  bare- 
iiooted  in  the  houfes,  whatevcr  their  rank  may  be.  The 
Aoors  of  their  apartments,  efpecially  thofe  ojf  the  wo- 
men,  are  covered  with  Perfiaa  carpcts.  Both  men  and 
women  anoint  themfelve$,  at  Ieaft  once  a-day,  with  ca- 
mel's  grea^e  mixed  with  civet,  which,  they  imagine, 
foftens  their  (kins,  and  preferves  them  from  cutane- 
oas  eruptions ;  of  which  they  are  (b  fearful,  that  they 
confine  themfelves  to  the  houfe  if  they  obferve  the 
fmalleft  pimple  on  their  (kins.  With  the  fame  vievr 
of  prcrcrving  their  (kins,  though  they  have  a  cleaq 
(liirt  every  day,  they  fleep  with  a  grealĕd  one  at  night^ 
having  no  other  covering  but  this.  Their  bed  is  a 
tanned  bull's  hide,  which  this  conftant  greafing  fo(tens 
Tcry  much  ;  it  is  alfo  very  cool,  though  it  Eives  a  fmell 
to  their  bodies  from  which  they  cannot  be  need  by  any 
waAiing. 

Our  author  gives  a  very  curious  defcription  of  the 
qucens  and  ladies  of  the  court  at  Sennaar.  He  had 
accefs  to  them  as  a  phyfician,  and  was  permitted  to  pay 
his  viCt  alone.  Hc  was  firft  (hown  into  a  large  fquare 
aparlment,  where  there  were  about  jo  black  women, 
all  quif e  naked  excepting  a  very  narrow  piece  of  cotton 
rag  about  their  waifts.  As  he  was  mufing  whether 
thefe  w-ere  all  queens,  one  of  them  took  him  by  tha 
hand,  and  led  him  into  another  apartment  much  bettes 
lighted  than  the  former.  Here  he  faw  thrce  women 
fitting  upon  a  bench  or  fofa  covered  with  blue  Surat 
cloth;  they  themfclves  being  clothed  from  theneck  to 
the  feet  with  cotton  (hirts  of  the  fame  colour.  Tbele 
were  three  of  the  king's  wives ;  his  favourite,  who  wai 
one  of  the  number,  appeared  to  be  about  fix  feet  high, 
9nd  fo  corpulent  that  our  traveller  imagined  hcr  to  be 
the  Iargcft  creature  he  ^ad  fecn  next  to  tbe  clephant 
and  rhinoceros.  Her  features  perfedly  relemblcd  tho(e 
of  a  negro  :  a  ring  of  gold  paSĕd  through  her  under  lip, 
and  weighed  it  down,  till,  like  a  flap,  it  covered  her 
chin,  lcaving  her  teelh  bare,  which  were  &nall  and  vei7 
fine.  The  infide  of  her  lip  was  made  black  with  anti- 
mony.  Her  ears  reached  down  to  her  ihoulders,  and 
had  the  appearance  of  wings  :  there  was  a  gold  ring  in 
each  of  them  about  five  inches  in  diameter,  and  (omer 
what  fmaller  th,in  a  man's  little  finger  ;  the  weighl  of 
which  had  drawn  down  tlie  hole  wheie  ber  ear  was 
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lonit  pietced  to  much  that  three  finger$  nught  eaAly  palk 
I      above  the  ring.     She  had  a  goid  necklace  hke  that 

5"'''*  called  E/cla-oage,  of  feveral  rows,  onc  bclow  another ; 
'  to  which  were  hung  rows  of  feqjiiis  pierced.  She  had 
two  manacles  of  gold  upon  her  ancles  larger  than  thore 
nTed  fbr  chaining  telons.  Our  author  could  not  imagine 
how  it  was  poiSbls  fQr  her  to  walk  with  them,  till  he 
was  informed  that  ihey  were  hollow.  The  others  were 
dreSed  much  in  ihe  f3me  manner ;  only  there  was  one 
who  had  chains  coming  &om  her  ears  to  the  out(ide  of 
cach  noAril,  where  tbey  were  fa(lenrd.  A  ring  wa> 
aifo  pat  through  the  grillle  of  her  nofe,  and  which  hung 
down  to  the  opening  of  her  mouthj  haring  all  together 
{bmething  of  the  appearance  of  a  horre's  bridle  ;  and 
Mr  Bruce  thinks  thai  ihe  mull  have  breathed  with  dif- 
Scaltj. 

The  poorer  ibrt  of  the  people  of  Sennaar  live  on  the 
fo!ir  or  bread  of  millet ;  the  rich  make  puddings  of  this, 
toafttng  the  flour  before  the  fire,  and  putting  milk  and 
butter  into  it ;  beBdes  which  they  ure  beef  partly  roafted 
and  partly  raw.  They  have  very  fine  and  fat  horned 
cattle,  bttt  the  meat  commonly  fold  in  the  market  is 
cafflel'$  fle<h.  The  ltver  and  fpare  rib  of  this  animal  are 
always  eaten  raw  ;  nor  did  our  author  {le  one  indance 
to  the  contrary  all  the  tirae  he  was  in  the  country. 
Hog's  fle(h  is  not  fold  in  the  maiket ;  but  all  the  cora- 
sionpeople  ofSennaareat  it  openly }  lhofe  in  o(Rce, 
who  pretend  to  be  Mahometans,  doing  the  fame  in 
bmt. 

There  are  no  manufa£lures  in  this  country,  and  the 
principal  article  of  trade  is  blne  Surat  cloth,  In  for- 
ner  times,  when  caravans  could  pafs  with  fafety,  Indian 
goods  were  brought  in  quantities  from  Jidda  to  Sen- 
naar,  and  then  diiperred  over  thc  country  of  the  blacks. 
The  retums  were  made  in  gold,  a  powder  called  tlbbar, 
«ivet,  rhinocerofes  homs,  ivory,  ortrich  feathers,  and 
aboTe  all  flaves  or  glafs,  more  of^  thefc  being  eicported 
&om  Sennaar  than  trom  all  the  eaft  of  Africa.  This 
trade,  however,  as  well  as  that  of  the  gold  and  ivory,  is 
aImo(l  dedroyed  \  though  the  gold  is  (lill  reputed  to  be 
the  beft  and  pureft  in  Africa,  and  is  therefore  bought  at 
Mocha  lo  be  carried  lo  India,  where  it  all  centrcs  at 
]aft. 

SENNERTUS,  Daniel,  an  eminent  phyfician,  was 
botn  in  1572  at  Brcfl.iw  ;  and  in  1593  he  was  fent  to 
Witlemberg,  where  he  made  great  progreHi  in  philo- 
fcphy  and  phyCc.  He  vifited  the  univerfities  of  Leip» 
fic,  Jena,  Francfort  on  the  Oder,  and  Berlin  ;  butfoon 
letumed  to  Wittemberg,  where  he  was  promoted  to  the 
degree  of  do£lor  of  phyfic,  and  (bon  after  to  a  profeflbr- 
fcip  in  the  fame  facuhy.  He  was  the  firft  who  intro- 
duced  ihe  Rudy  of  chemiAry  into  that  univerfily  ;  he 
gained  a  great  reputation  by  his  works  and  praftice, 
and  was  very  generous  to  the  poor.  He  died  of  the 
pligoe  at  Witteraberg,  in  1637.  He  raifed  himfelf 
CDemies  by  contradiding  the  ancients.  He  thought  the 
fced«rfall  living  creatures  animated,  and  that  the  foul 
of  this  lĕed  praduces  organizati6n.  He  was  accufed  of 
immety  for  aAerttng  that  the  fouls  of  beafts  are  not  ma- 
terial ;  for  thi«  was  aAirmed  to  be  the  fame  thing  with 
«Beiting  that  they  are  immortal ;  but  he  rejefted  this 
confe<juence,  as  he  well  might  do.  See  Metaphysics, 
Part  III.  chao.  vi. 

_  SENONES,  in  Ancient  Gcography,  a  people  of  Gal- 
Ga  Celtica,  Atuated  on  the  Sequana  to  the  foutb  of  tbe 
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Parifii,  near  the  conAuence  of  the  Jeauna  ot  Tonne  TrltK    SeiKmis 
the  above  mentioned  river.     Thcir  moft  confiderable  ex- 
ploit  was  their  invafion  of  Italy,  and  taking  and  bum-  ^ 


SenCe. 


ing  RoME,  as  related  under  that  article.  This  was  done 
by  a  <olony  of  them  long  before  tranfporbed  rnto  Italy^ 
and  fettled  on  the  Adriatic.  Their  capital,  Agendictmi 
in  Gaul,  was  in  the  lower  age  called  SenontSy  now  Stns. 
In  Italy  the  Senones  estended  themfelves  as  far  as  the 
river  Aefis  ;  but  were  aftervrards  driTen  beyond  the  Ru- 
bicon,  which  became  the  boundary  of  Gallia  Ci^alpinaj 
(Polybius,  Strabo.) 

SENSATION,  in  VUlofophj,  the  perception  of  ex- 
ternal  objeds  by  means  of  the  fenfes.  See  MKTArMY- 
sics,  Part  I.  chap.  i. 

SENSE,  a  faculty  of  the  foul  whereby  it  perceives 
exteraal  objeds  by  means  of  the  impreiiions  they  make 
on  certain  organs  of  the  body.  See  Metafhysics, 
Part  1.  and  Anatomy,  N°  137,  &c. 

Common  SeNSE,  is  a  term  that  has  been  variou{ly 
nfed  both  by  ancient  and  modern  wrilers.  With  fome 
it  has  been  fynonymous  with  public  fcnfe ;  wilh  others 
it  has  denoted  prudence  ;  in  certain  inllances,  it  has  been 
confounded  with  fome  of  the  powers  of.tafte  ;  and,  ac- 
cordingly,  thofe  who  commit  egregious  blunders  with 
regard  to  decomm,  faying  and  dcing  what  is  offenfive 
to  their  company,  and  inconriftent  with  their  own  cha- 
rader,  have  becn  charged  with  a  defe£):  in  common 
{enfe.  Some  men  are  dillingui(lied  by  an  uncommon 
acutenefs  in  difcovering  the  charaAers  of  others ;  and 
this  talent  has  bcen  fometimes  called  common  fenfe ;  fi- 
milar  to  which  is  that  u(e  of  the  tetm,  which  makes 
it  to  fignify  that  experience  and  knowledge  of  life 
which  is  acquired  by  living  in  fociety.  To  ihis  mean- 
ing  O^uintilian  refers,  fpeaking  of  the  advantages  of  a 
public  education  :  Senfum  ijfum  qui  communis  dicitur, 
ubi dijcet,  cum  fe il congre£u,  qui  nonhominibus  folumJed 
mutis  quoque  animalibus  naturalis  e/l,fegregarit?  Lib.  ». 
cap.  2. 

But  the  term  commonfenfe  hath  in  modem  times  been 
ufcd  to  fignify  that  power  of  the  mind  which  perceive» 
tmth,  or  commands  beljef,  not  by  progreAi^e  argumen- 
tation,  but  by  an  inAantaneous,  inftin£tive,  and  irrefifti- 
ble  impuire  ;  derived  neithei  from  education  nor  from 
habit,  but  from  nature ;  a£ling  independently  of  our  will, 
whcnever  its  objeS  is  prefeBted,  according  to  an  efta- 
blifhed  law,  and  therefore  calledye»^  ;  and  a61ing  in  a 
fimilaT  manner  upon  all,  or  at  leaft  upon  a  great  majo- 
rity  of  mankind,  and  thereforc  called  c<rmmon  fenfe.  See 
Metaphysics,  N"  127. 

Moral  Sense,  is  a  determination  of  the  mind  to  be 
pleafed  with  the  contemplation  of  thofe  affe£lions,  ac- 
tions,  or  charafters,  of  rational  agents,  whicb  we  call 
good  or  virluous. 

This  moral  fenfe  of  beauty  5n  aflions  and  afFe£Hons 
may  appear  llrange  at  firft  view  ;  fome  of  our  moraliftt 
themfelves  are  oiTended  at  it  in  Lord  Shaftefbury,  as  be- 
ing- accurtomed  to  deduce  every  approbation  or  averfion 
from  rational  views  of  intereft.  It  is  certain  that  his 
LordAiip  has  carried  the  inAuence  of  the  moral  fenfe 
very  far,  and  fome  of  his  followers  have  carried  it  far- 
ther.  The  adrocates  for^tlie  felfifti  fyftem  fcem  to  driv« 
their  opinions  to  the  oppofite  exlreme,  and  we  have  elfe- 
where  endeavoured  to  fliow  that  the  troth  lies  between 
the  contending  parties.  See  Moral  Philosopht,  N* 
27—32. 
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Scofts.  '  Pttb/ic  SEIfSE  is  defined  by  thenoble  author  of  the 
»  CharaSerillics  to  bc  an  innate  propenCty  to  bc  pleafed 
vnth  the  happinefs  of  others,  and  to  be  uneafy  at  their 
miiĕry.  It  is  found,  he  fays,  in  a  greater  or  leis  degree 
in  all  men,  and  was  fometimes  called  x»itĕtnifi»,  otjenjus 
communit,  by  ancient  wrilers. 

Of  the  reality  of  this  public  fenfe  we  haTe  great 
doubts.  The  conduS  of  {avages,  who  are  more  under 
the  iniluence  of  oiiginal  inflin£t  than  civilized  roen, 
gives  no  countenance  to  it.  Their  affie£Hons  feem  all 
to  be  felfiih,  or  at  leatl  to  fprin?  from  lelf-love  variouf- 
ly  modified.  For  the  happineTs  of  their  wives  they 
have  vcry  little  regard,  coniidering  them  mercly  as  in- 
ilruments  of  their  ovra  pleafure,  and  valuing  them  for 
nothing  elfe.  Hence  they  make  them  toil,  while  they 
themfelves  indulge  in  Iiftlefs  idlcnefs.  To  their  children 
we  believe  they  exhibit  Hrong  fymptoms  of  attachment, 
as  foon  as  they  derive  aSidance  fiom  them  in  war,  or  in 
the  bufinefs  of  the  chace  ;  but  during  the  helplefs  years 
of  infancy,  the  child  is  left  by  the  Mlfi(h  father  whoUy 
to  the  care  and  protedlion  of  its  wretched  motherj 
who,  impelled  by  the  Jlorgt  of  all  females  to  their 
young,  cheriihes  her  offspring  with  great  fondnefs.— 
The  favage  is,  indeed,  fufceptible  of  Arong  attachments, 
Cmilar  to  that  which  we  call  friend(hip  j  but  fuch  at- 
tachments  are  no  proofs  of  difinterefted  benevolence,  or 
what  his  Lordfhip  calls  ihe  publicfenfe,  Two  barbarous 
heroes  aie  probably  firft  linked  together  by  the  ob- 
fervation  of  each  other's  prowefs  in  war,  or  their  Ikill 
in  purfuing  their  game  \  for  fuch  obfervation  cannot  fail 
to  ihow  them  that  ihey  may  be  ufeful  to  one  another ; 
and  wc  have  clfewhere  (hown  how  real  friendftiip  may 
Jpring  from  fentiments  originally  felfi(h.  The  favage  is 
very  much  attached  to  his  horde  or  tribe,  and  this  at- 
tachment  refembles  patriotifm :  but  patriotifm  itfelf  is 
not  a  fentiment  of  pure  benevolence  delighting  in  the 
happinefs  of  others,  and  grieving  at  their  mijery ;  for 
the  patriot  prefers  his  own  country  to  all  others,  and  is 
not  very  fcrupulous  with  refped  to  the  re£litude  of  the 
means  by  which  he  promoles  its  intereft,  or  depreSes  its 
Tivals.  Thc  favaee  purfues  with  rclentlefs  rigour  the 
'  cnemies  of  him^eltor  of  the  tribc  to  which  he  belongs  j 
ftiows  no  mercy  to  them  whcn  in  his  power,  but  puts 
theni  to  the  cruelleft  death,  and  carries  thcir  fcalps  to 
the  leader  of  his  party.  Thefe  faas,  which  cannot  be 
controverted,  are  perfe£lly  irreconcileable  with  innate 
benevolence,  or  a  public  fenfe  comprehending  the  whole 
racc  of  men ;  and  fliow  the  truth  of  tbat  theory  by 
which  we  have  in  another  place  endeavoured  to  account 
for  all  the  paSions,  focial  as  well  as  felfi(h.     Sce  Pas- 

SION. 

SENSES,  Pleasures  and  Pains  of.  Thc  natural 
agreeablenefs,  diragteeablcnefs  and  indifference  of  our 
fenrations  aind  perceptions,  prefent  to  the  mind  an  im- 
portant  and  cxtenfive  field  of  inquiry  ;  and  on  this  fub- 
jeft  v\e  (hall  here  make  a  few  obfervations,  All  our 
fenfes  have  becn  certainly  beftowed  tipon  us  for  wifc  and 
bencficcnt  purpofe$  ;  and,  accordingly,  we  find,  that  all 
of  thero,  when  properly  cultivated,  orc3tcrcifed  and  im- 
proved,  are  capablc  of  affording  us  much  plcafuie.  The 
fenlcs  of  frocll  and  of  tafte  ftem  rathcr  intended  for  the 
pre&rvation  of  our  animal  exiftencc,  and  in  this  point  of 
view  are  properly  an  objeft  of  the  natural  hiftoiy  of  man ; 
^hillt  the  othcr  thrce  feem  to  be  moie  peculiarly  in- 
tended  for  our  menial  iroproYeroeut,  acd  accoidingly 


ferm  an  objeS  of  iittelle&ual  snd  of  moral  pUloibpliy. 
And  agrecably  to  this  we  know  that  we  derive  a  great 
deal  of  very  ufeful  knowledge,  in  an  eafy  and  fimple 
manner,  conceming  the  objcdls  that  fuiround  us,  in  the 
early  part  of  Iife,  irom  all  the  fenfes,  particularly  fram 
fight  and  touch,  and  this  too  without  labour  or  fiudy. 
But  this  is  not  thc  only  purpofe  for  which  the  (en&s 
were  defigned. 

It  bcing  thus  certain,  that  the  fenles  were  beftowed 
upon  tts  partly  to  preferve  our  animal  exiftencc,  and 
partly  for  our  mental  improvement,  it  l<Kms  realbnable^ 
even  d /triori,  to  expeft  that  nature  would  attach  foinc 
pleafure  to  fuch  ufe  and  exercife  of  thcm,  as  are  calcn- 
iated  to  promote  thefe  cnds,  and  pain  to  the  contrary} 
particularly  in  thofe  inftance$  in  which  fiie  has  left  the 
management  of  thcm  ^ubjed  to  our  own  controuL  And 
accordingly  we  cannot  but  obferv'e  what  delight  we  de- 
rive  from  our  fenfes,  efpecially  in  the  morning  of  life, 
by  which  it  would  feem,  that  nature  intended  thus  wis- 
ningly  to  invite  us  to  thc  proper  exercife  and  iroproTe- 
ment  of  thero;  and  as  it  wcre  unconfcioufly,  acquire 
much  ufcful  knowledge.  It  is  this  fpecies  of  pleafure 
tbat  fupports  and  excites  boys  in  the  conftant  and  ofteii 
immoderate  exercife  of  their  organs  of  voluntary  mo. 
tion  }  the  powers  of  which  are  thus  increaled  and  invi- 
gorated. 

The  exercife  and  improvement  of  the  fen(es  beiiig 
fubfervicnt  to  our  intelle£l.ual  improvement,  nature  has 
alfo  kindly  attached  much  refincd  and  rational  pleafuie 
to  the  mental  exertions  -,  fo  that  we  are  thus  ieduced,  as 
it  wcre,  to  the  cuItivation  of  the  various  extraordinaiy 
powers  and  fiiculties  of  the  mind. 

It  is  evident  that  nature  has  given  fuch  organt  and 
facuIUes  to  man,  as  are  calculated  not  only  to  make  lum 
live,  but  alfo  to  render  life  agreeable.  Here  too  we 
obtain  a  flight  glimple  at  lcaft  of  fomc  of  the  final  cau- 
ies  of  the  pleafures  o(  fenfe.  But  if  it  be  aALcd  how  it 
happens,  that  there  are  fuch  wide  diverfities  iietween 
our  fenfation$,  forae  beirg  by  naturc  very  agreeablc  to 
all  roen,  and  fome  as  difagrecable,  wbilft  theie  arc 
others  fo  indi&rent,  as  to  givc  neither  pleafure  nor  pain, 
wc  muft  confefs,  that  we  can  give  no  fatisfa£tory  anJwer, 
to  (hew  how  fo  many  very  diffefent  fenfations  are  pnv 
duced  by  various  kinds  of  impredons  roade  on  certain 
organs  of  the  body,  and  how  all  thefe  different  imprel^ 
fions  excite  fuch  fenrations  as  fuggeft  not  only  correi^ 
ponding  perceptions  and  'extemal  qualities,  but  at  the 
faroc  time  affe^  the  mind  with  pleafure,  pain,  trouble, 
anxiety,  or  difguft.  To  be  fuccelsiul  in  thefe  inquiiie$, 
we  miift  prefuppofe  foroc  knowledge  of  the  nature  of  the 
connejlion  fubfifting  between  thc  roind  and  body,  which 
thcre  is  reafon  to  think  is  placed  beyond  the  limits  pre- 
fcribed  by  nature  to  huroan  refearch. 

0'he  pleafure  or  pain  which  conftantly  attends  certahi 
fenfations  is  not  uniform  in  degree,  but  varies  conSder- 
ably,  not  only  in  different  individuals,  but  even  in  the 
faroc  perfons  at  different  times.  It  is  not  thus  with  the- 
fenfations  therofelves.  Thele  are  always  conftant  and 
uniforro.  The  fame  kind  of  iropreAion,  when  thc  or- 
gaps  &c.  are  found,  unifoim1y  and  invariably  produce 
firoilar  fenfations ;  and  thefe  are  as  invariably  folIowed 
by  the  perception  of  their  own  peculiar  exciting  cauff  ?. 
For  any  particular  impreffion  is  uevcr  known  to  excite 
in  the  faroc  perfon  a  new  fenfalion,'  or  the  perccption  of 
an  esterual  obj«a  diffcrent  frcm  ihat  which  it  previouflf 
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fiiggefted,  esccpling  in  caies  of  dlieaie.  And  when  it 
docs  taiely  occur,  as  in  tbofe  who  cannot  dilUnguiih  a 
particular  colour,  linell  or  talte,  from  certain  others, 
we  uoifonnly  attribule  it  to  difeafe  or  malconfoTmation. 
Weie  we  not  thus  to  havc  uniformly  iimilar  {enfations 
and  perceptiom  of  external  obje£ls  from  Cmilar  impref- 
fians,  the  fenfi;s  would  not  be  at  all  fubfervient  to  oui 
intelledual  improvement ;  fince,  bj  giving  diiFerent  lef- 
Ibos  conceming  thc  fame  or  fimilar  objeas  at  diSerent 
timei,  thej  wouid  render  it  impo({ibIe  for  us  to  be  cer- 
tain  of  any  thing,  or  to  benefit  by  espcriencc. 

The  eSc&i  oF  cuilom,  which  are  at  all  times  fo  con- 
Sderable  and  evident  with  refpe£t  both  to  the  mind  and 
bodj,  (as  in  the  cafe  of  particular  oreans  or  facultie$ 
macb  improved  by  attention  and  e^ercite,)  have  little  or 
no  iniluence  at  all  in  interrupting  or  modifying  this  uni- 
fi>rmity  in  our  fenfalions  and  perceptions.  For  no  found, 
gr  properly  organized  perfon  will,  eitber  naturally  or 
)>j  cuAom,  ever  miiiake  hardneis  for  foftnefs,  red  for 
neen,  or  fweet  for  bitter.  £ut  the  inAuence  of  cuilom 
m  modifying  the  pains  and  pleafutes  of  fenfe  is  weU 
known  and  coniiderable.  For  a  perfon,  wlio  can  moil 
accurately  diiiinguiih  fweetneis  from  foumefs,  wiil  at 
the  fame  time,  either  by  particular  conformation,  or 
more  £requently  in  conlequence  of  ulĕ  and  habit,  prefer 
wormwood  or  tobacco  to  honey- 

But  althottgh  we  may  de^pair  of  being  ever  ablfe  to 
diicoYer  the  phy&cal  caufe  of  the  pleafures  and  pains  of 
the  &nfiK,  we  may,  however,  advance  a  little  by  ob- 
iaviiig  and  legiAcring  particular  ia£b.  It  is,  accord- 
iagly,  of  ufe  to  remark,  that  every  fpecies  of  fenfation, 
if  its  nature  be  otherwife  unchanged,  is  agreeable  or 
diiagieeable  in  proportion  to  its  iirength  or  intenfenefs. 
Far  there  is  no  feniation,  however  agreeable,  that  will 
not  beciMne  difagTeeable,  and  even  inlolerable,  if  it  be 
bamoderately  intenfe.  Whilil  on  the  contrary,  thofe, 
which  by  their  {Irength  and  nature  are  very  troublefome, 
if  rendered  more  mild  and  moderate  become  not  only 
toleiable,  but  agreeable.  Thus,  with  refpe£t  to  the 
lenla  it  would  feem,  that  pain  and  pleafure  are  only 
diSerent  degiees  of  the  fame  feeling,  and  when  we  con- 
&ier  the  gieat  varieties  of  which  the  fenfation,  not  on- 
ly  of  diSeient  ofgans,  Iwt  even  of  any  one  of  them,  is 
fiilcq)tible,  and  that  each  degree  of  thefe  may  be  ac- 
compamed  with  pleafure  or  pain,  more  or  lefs,  we  muil 
CODclude  that  the  pains  and  pleafures  of  lĕnfe  are  capa- 
ble  of  numberle&  modiScations  both  in  deeree  and  in 
kind. 

We  frequenlly  obierve^  that  fenfation»  which  were  at 
£rfi  agreeable,  if  often  repeated,  lofe  their  reliih, 
Uiough  the  natuie  and  ilrength  of  the  impreiiions  l>e 
tlie  lame  >  wliiUl  otheis  irom  being  at  firil  very  difa- 
gteeable,  as  the  taiie  of  tobacco  and  opium,  become 
«ery  pleaCng,  though  the  nature  and  Arength  of  the 
impieirioas  have  fufiered  no  change.  For  tbe  explana- 
tion  of  fuch  i»&a  as  thefe  we  muil  have  recourfe  to  the 
tSt&s  of  cuilom.'  Thus,  in  both  thcfe  oppoiite  cafes, 
ihe  lĕnfations  from  being  often  repeated,  lofe  part  of 
the  Arength,  and  of  the  noveIty,  of  courfe,  of  their  firft 
impredions  •,  and,  with  refpeft  to  the  former  inllance, 
being  unable  to  command  the  attention,  become  in  the 
couric  of  time  alraoA  whoUy,  or  altogclher  negle£led, 
whihl  in  the  latter  cafe,  frorn.being  very  offenfive,  thcy 
become  highly  agreeable.  £ut  if  it  be  aiked  why 
M)It  and  cuHom  produce  theie  e&dls,  and  m.  what 
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manner,  we  are  unable  to  explain  it  &rtber,  than  hj 
(aying,  iince  the  h&  is  unquehionable,  that  fuch  is  tbe ' 
nature  of  the  human  eoniUtution.  Of  the  efie£ls  them- 
felves,  no  man  can  enteitain  a  doubt ;  and  their  caufes, 
though  at  prefent  unknown,  may  by  time  and  inquiry 
be  fiirther  developed  and  limplified.  "  The  labyrinth," 
iays  Dr  Reid,  "  may  be  too  intricate,  and  the  thread 
too  fine,  to  be  traced  through  all  its  windings  ;  but  if 
we  Ilop  where  we  can  trace  it  no  farther,  and  iecure  tlie 
ground  we  have  gained,  there  is  no  harm  donc)  a 
quicker  eye  may  in  time  trace  it  further." 

Thcfe  principles  are  capable  of  affording  us  ftill  far> 
ther  explanations.  Why  are  new  fenfations  always  more 
agreeable  and  yariety  lo  pleaiing  ?  £ecaufe  they  fix  thc 
attention  more,  and  are  not  as  yet  blunted  by  frequent 
repetition  or  by  habit.  It  is  becaufe  fome  fen&tions 
lofe  their  wonted  eSe£b  by  cuftom  and  by  repetition, 
that-we  require  ftronger  ones,  or  at  leaft  ftr©nger  im- 
preAions  on  the  organ»  and  nerves,  to  iitcreafe  or  con- 
tinue  our  pleafures.  It  is  allb  in  conlequence  of  theii 
l)ecoming  le(s  poignant  through  habit  that  we  negled 
fo  many  pleafures,  which  we  hardly  know  to  be  luch,  ' 
till  they  have  Aown  for  ever ;  and  it  is  l>ecauie  in 
the  morning  of  life  every  ihing  has  more  novelty,  and  be- 
caufe  habit  lias  not  deftroyed  their  relilh,  that  the  pleafures 
of  youth  are  much  more  intenie  ihan  tIiofe  of  age.  Th6 
degree  of  plcafure  is  fimilar  to  that  which  a  blind  man 
would  feel  on  being  made  to  fee,  or  to  that  which  a  man 
would  enjoy  on  fuddenly  acquiring  a  new  fenfitive  £a- 
cidty,  although  by  long  ufe  and  habit  thete  pleafures 
are  nt  prefcnt  for  the  moil  part  or  wholly  blotted  away< 

Although  moft  fenfations,  when  ftrong  and  lively 
enough  to  make  thernfelvcs  accurately  and  eaCly  diftin-  - 
guiihed,  generally  pleafe  moft,  each  in  its  own  kind  and 
manner  ;  llill,  as  there  are  diiTerent  klnds  of  pleafure,  dif^ 
ferent  fenfations  may  pleafe  the  mind  in  various  ways  ;  and 
accordingly,  it  is  not  ftom  the  luftre  of  the  midday  ^un^  - 
nor  from  the  bcautifui'and  lively  appearance  of  all  na^ 
ture  at  noon,  folely  that  the  eyes  derive  plCa^ure,  any  - 
more  than  grand  mufical  founds  are  the  only  things  that 
pleafe  the  ear.     Tor  we  oflen  contemplale  with  a  vcry- 
diiTerent  and  a  very  conCderable  dcgree  of  pleafure  tbe 
fublime  and  awiul  fcenes  of  nature,  the  twiligbt  darknefs  - 
of  the  (bady  grove,  and  even  the  gloomy  horror  of 
night  itfelf.     We  liften  with  delight  to  the  tempeft 
ibaking  the  foreft,  as  well  as  to  the  genlle  murmurs  of 
the  parting  ftream.     There  is  even  a  time  when  nothing 
gives  fo  much  pleafure  as  darkneis,  filence,  and  the  ab- 
fence  of  all  fenfalion. 

Amidft  tbe  great  variety  of  good  and  evil  with  which 
we  are  eveiy  where  furrounded,  it  is  a  matter-of  the 
higheft  importance  to  be  able  to  difcem  ari^t.  This 
we  ihould  be  incapable  of  doing  were  we  not  endowed 
with  agreeable  as  well  iis  painiiil  fenfations.  Theiĕ  ferve 
to  dire^t  our  choicc.  Wliatever  contributes  in  any  de- 
gree  to  our  pref(frvation  and  to  the  improvement  of  ouk 
organs  and  faculties,  is  accompanied  witb  pleafure ;  and 
on  the  contiary,  when  we  are  tbreatened  with  danger  a 
painful  fenfation  gives  us  the  alarm.  It  is  to  the  efta- 
blilhment  of  this  law  that  we  are  indebted  for  the  dura-' 
tion  of  our  lives,  the  improved  and  vigorous  ftate  of  our 
faculties,  and  the  enjoyment  of  tbat  fmall  portion  of 
happinefs  allotted  to  us  by  nature.  "  God,  (fays  a  French 
writer)  having  endowed  man  with  various  faculties,  lx>- 
dily.as  well  as  intellcAual,  in  oider  to  promote  his  hap. 
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StrtCet.  piners,  airo  vouchrafes  to  condud  him  to  tliis  noble  «snd, 
'  not  only  by  the  dedu6lions  of  reafon,  but  alfo  by  the 
force  of  initinil  and  fenfation,  which  ate  more  poweHul 
end  eAicacious  piinciples.  Thus  nature,  by  a  fenfation 
of  pain,  inftantaneoufly  apprifes  us  of  what  might  prove 
hurtiul  to  us  ;  and,  on  the  contrary,  by  an  agreeable 
fenfation,  gcntly  leads  us  to  whatever  may  tcnd  to  ihe 
J)re(ervation  of  our  exiftence,  and  to  the  pcrfeft  ftate  of 
our  faculties,  thefe  being  the  two  points  on  whicb  our 
liappinefs  depends.  Our  facult!es  can  neither  be  of  ufe, 
nor  dirplay  themfelves  ^arther  than  as  we  exercife  them  •, 
motion  or  aAion  is  therefore  fo  neceffary  to  us,  that 
trithout  it  we  muA  inevitably  fink  into  a  deplorable 
ftate  of  infenfibillty  and  languor.  On  the  olher  hand, 
Bs  we  are  weak  and  Hmited  creatures,  all  exceflive  and 
violent  adion  would  impair  and  dettroy  our  organs ;  we 
muft  therclbre  ufe  only  moderate  motion  or  excrcife, 
fince  by  thefe  means  thc  ufc  or  perfe£lion  of  our  facul. 
ties  is  reconciled  with  our  chi«f  intereft,  which  is  felf- 
prefervation.  Now  it  is  to  this  happy  medium,  I  mean 
to  a  moderate  exercirc  of  our  faculties  that  the  author 
of  our  nature  has  fo  wiffly  annexed  pleafure. 

The  pleafures  of  feti.'e  are  thus  conHned  within  nar- 
row  limits  ;  for  Ihey  cannot  be  much  incrcafed  without 
pain,  or  often  repcated  without  lofing  their  relift),  nt 
ieaft  in  a  great  tneafure  ;  nor  can  tliey  be  long  conti- 
nued,  partly  for  the  farae  reafon,  and  becaufe  they  ex- 
hauft  the  mind,  or  rather  the  netyous  fyftem.  Hence 
we  fee  that  our  animal  appetites  are  confined  within  a 
narrow  range,  as  is  evident  frnm  ihe  effefts  of  exctfs  in 
catingand  dribking.  All  our  fenfilive  powers  are  impair- 
ed  ;  whilft,  on  the  contrary,  our  intellcAual  powers  are 
ilrengthened  and  iraproved  by  ufe  and  exercife.  And 
in  proportion  as  we  indulge  our  fenfitive  powers,  our  de- 
lires  of  indulgence  increafe,  whilft  thc  pleafures,  which 
■re  the  objtits  of  thefe  delires,  become  regularly  lefs 
poignant.  Thefe,  indeed,  are  wife  regulations  of  na- 
ture  ;  for  it  would  feem  as  if  ihe  inteiided  to  whifper 
gently  to  us  in  this  way,  by  means  of  prajlical  expe- 
riencc,  that  we  are  not  born  folel.v  for  the  enjoyment  of 
pleafure,  at  le«ft  not  for  that  of  the  pleafures  of  the  fen-! 
fes }  for  all  of  them,  as  we  have  already  remarked,  if 
much  indulged,  lead  to  lift!efsrefs  and  difj;uft,  and  fome. 
times  to  confidera'Je  pain.  And  indeed,  jiift  a^  plca- 
fure  paOes  thus  readily  inio  trouble  and  pain,  fo  does  the 
fudden  ceAation  of  pain,  at  l-aft  when  this  has  been 
eonSderable,  produce  oflen  extraordinary  p1eafure.  So 
that  we  may  here  apply  the  beautiful  allegory  of  the  di- 
vine  Socrates,  '*  that  although  p1e(ifure  and  pain  are  con- 
trary  in  <heir  nature,  and  have  their  faces  turned  differ. 
ent  ways,  yet  that  Jupiter  hath  tied  them  fo  together, 
that  he  who  lays  hold  of  the  one  draws  the  other  along 
with  it." 

We  h9ve  juft  faid,  that  the  /utitlen  ceffation  of  pain, 
at  leart  when  this  has  heen  conf'deraWe,  prodnces  often 
extraordinary  pleafure.  But  this  opinion  feems  to"be 
denied  in  a  late  inquiry  conceming  tafte.     "  Among 


the  plearures  of  fenle,"  feys  Mr  Knight,  **  more  parti- 
cularly  among  thofe  belonging  to  touch,  there  is  a  cer- 
tain  cla.'s,  wiiicb,  though  ariiing  from  negative  caulet, 
are  neverthelefs  real  and  pofitive  plealiires  :  as  when  we 
gradually  fink  frora  any  violent  or  exceflive  degree  of 
ailion  or  irritation  into  a  ilate  of  tranquillity  and  repofe. 
I  fay  grmdually  ;  for  if  the  tranfitton  be  fudden  and  ab- 
rupt,  it  will  not  be  plealant ;  the  pleafure  arifing  from 
tbe  inverted  a6lion  of  the  nerves,  and  not  frora  the  ut- 
trr  ceffation  of  a^ion.  From  this  inverted  a^ion  arifes 
the  gratification  which  we  receive  from  a  cool  breeze, 
when  the  body  has  been  esceffively  heated  ;  or  from 
the  rocking  of  a  cradle,  or  the  genile  motion  of  a  boat, 
or  eafy  carriajje,  after  having  been  fatigued  with  vioIent 
exercife.  Such,  too,  is  that  wbich  twilight,  ot  the 
gloomy  Aiade  of  a  thicket,  affords  to  the  eye  atber  it  has 
been  dazzled  by  the  blase  of  thie  mid-day  fun  ;  and 
fuch,  likewiie,  is  that  which  the  ear  receives  from  the 
gradual  diminution  of  loudnefs  of  tone  in  mufic.*'  ^hat 
pleafure  tollows  a  gradual  ceffarion  of  any  violent  ac- 
tion  or  irritation,  we  mean  not  to  deny  ;  bnt  we  are  at 
a  lofs  to  comprehend  how  it  follow8,  that  the  tranfition 
from  ftrong  pain,  if  it  be  liidden  and  abrupt,  will  not 
be  pleafant. 

But  although  the  pleafures  of  fenfe  be  thus  limited, 
there  limits  are  very  different  with  refpeft  to  the  diSsr. 
ent  fenfe«.  Some  of  them  are  foon  exhaufted,  and  do 
not  any  longer  diftinguiAi  well  the  obje^ls  that  corre- 
fpond  to  them  ;  nor  aie  they  pleafed  with  tho(e  objeds 
which  were  at  firft  very  agreeahlc,  and  which  they  &.* 
ftinguifli  with  fuBicient  accuracy  ;  whilft  others  contU 
nue  to  perform  their  fun£tions  longer,  and  enjoy  a  more 
continued  plrafure.  'J'hus  -the  fenfes  of  fmell  and  of 
taftc  are  almotl  iramediately  fatiated  ;  the  ^enTe  of  hear> 
ing  more  Aowly ;  but  the  fight  is  in  tbis  tefpea  tbe  laft 
of  all  to  be  fatigued  or  fatiated  i  wLilA  the  pleafares 
that  arife  froro  the  exercife  of  our  mentel  faculties  are 
by  far  the  moft  durible  of  all.  "  £xerci{e  of  the  mind 
is  as  neccAary  as  that;of  the  body  to  preferve  onr  ex- 
iilence.  The  fenfe<i  of  other  animals,  being  mote  qaick 
than  ours,  are  fufticicnt  to  dire^l  them  to  follow  what 
is  agreeable  to  thiir  nature,  or  to  ihun  whateveT  is  con- 
trary  thereto.  But  we  are  endowed  with  realbn  in  or- 
der  to  {iipply  the  deficiency  of  our  fenfes  ;  and  pleafure 
prefents  herfelf  as  an  iiicitement  to  esercile,  in  order  to 
keep  the  mind  from  Ji  ftaie  of  hurtAil  ina£livity.  Plea- 
fure  is  not  only  the  parent  of  fports  and  amufementi, 
but  alfo  of  arts  and  fciences :  and  a$  the  whole  univerre 
is,  as  it  were,  forced  by  our  induilry  to  pay  tribnte  to 
our  wants  and  de fires,  we  cannot  but  acknowledge  our 
obligation  to  that  law  (^  nature,  which  has  annexed  a 
degree  of  pleafure  to  whatever  exerci(es  without  iatiguing 
the  mind.  The  pleafure  accompanying  it  is  fometiniei 
fo  great  that  it  tranfports  the  very  foul,  io  that  Ihe  feeins 
as  it  were  difengaged  from  the  body.  We  know  what 
is  recorded  in  hiftory  conceming  Archimedes  (a),  and 
feveral  other  geometricians  both  ancient  and  modem.  " 

we 
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(a)  When  Syracnfe  was  takcn  by  the  Romans  under  Marcellus,  Archimedes  was  in  his  Audy,  fo  intent  upon 
fome  geometrical  problems,  that  he  ncither  hcard  the  clamour  of  the  Romans,  nor  perceived  that  the  city  was  ta- 
jcen.  In  this  tranfport  of  ftudy  and  contemplaticn  a  fo1dier  came  on  him  with  his  dntwn  fword  ;  Archimedes,  on 
feeing  him,  bcfought  hira  to  hold  his  hand  till  he  had  Gnilhed  the  probleih  he  was  about.  But  the  foldier,  d(af  t^^ 
his  intreaty,  ran  him  through  the  body,  although  Marcellus,  upon  entering  thc  city,  had  givcn  ordets  that  ATch*- 
inedes  ihould  be  fparcd.  ^ 
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rfb.    we  doubt  the  tnuhs  of  rach  fads,  we'  muft  at  lead  ac- 

*™*  knonlege  their  probability,  fince  we  meet  every  day 

wiih  a  number  of  £milar  exainple$.     When  we  lĕe  a 

chcrs-plajer  fa  deeply  immerred  in  thought  as  to  be  in  a 

manner  loll  to  bis  outward  renfe$,  ihould  we  not  ima- 

,  ginc  hira  to  be  wholly  engroScd  wilh  the  care  of  his 

I  eK-n  priTate  affiirs,  or  of  the  public  weal  ?  but  the  ob- 

I  jed  of  all  this  profaund  meditation  is  the  pleafure  of  ex- 

erci£ng  the  mind  by  the  movement  of  a  piece  of  ivory. 

Froffl  thii  ciLercife  of  the  mind  alfa  arires  the  pleafure 

we  foiDetimes  take  in  refined  and  delicate  fentiments, 

j  wbich,  aftcr  ihe.  manner  of  Virgil's   {hepherdefs,  (£/ 

j  yi^  adfalicet,  fedfe  cufut  ante  vuieri),  are  fometimes 

;  HtbiUy  coDceakd,  but  fo  as  to  aSbrd  us  the  pleafure  of 

»JI««f//   dilcoTcring  them  *." 

mSnii-       Frxb  ibme  of  the  foreg(Mng  remarks  we  alfo  lee  that 

'^"S"'taiaze  points  out  to  us  the  fuperioiity  a:id  excellence  of 

I  our  meatal  faculues,  thus  fugeefting  to  us  that  we  ought 

to  collivate  tbem  moft,  as  bemg  our  better  and  our  no- 

bler  part,  to  the  cultivation  of  which  that  of  our  fenli- 

tive  facuUies  Aiould  be  merely  rubfervient.     But,  al- 

tiMugh  our  pleafures  are  thus  by  nature  rendered  in  a  ' 

great  degree  independent  of  ourfelves,  ftill  ive  havc  it 

ia  our  poiver  to  make  them  all  more  durable,  by  vary* 

ing  and  miaing  them  with  one  another,  or  by  interpo;- 

Cng  between  thofe  that  are  very  agreeable  others  that 

I  tre  lels  pleaiing,  fo  as  that  no  individual  pleafure  ihal] 

he  in  eice»)». 

£elides  the  circumftances  already  noticed,  there  are 
othets  of  a  very  different  kind,  which  have  alfo  confi- 
deiable  induence  on  the  pleafures  of  the  fenfes  ;  fuch  as 
diEerent  condiuons  of  the  whole  body,  particularly  of 
the  nerves,  or  of  certain  organs  or  funfUons,  to  which 
fuo£Hons  fome  organs  of  (enfe,  and  perhaps  even  the 
feifation  of  thefe,  are  in  a  great  meafure  fubfervient. 
This  is  one  of  ihe  caufes  why  many  pleafures,  which 
we  cultivate  wiih  all  our  might,  cannot  be  immortal. 
If  a  petibn  be  tliirily,  fpring  water  is  ncdar  to  him  ;  if 
bungry,  any  kind  of  food  is  agreeable,  even  the  fmell  of 
&od  is  gratjeiul.  To  a  man  in  a  heat,  or  in  a  fever, 
coU  is  pleaGng  ;  and  lo  one  in  a  cold  iit  nothing  is  fo 
agrceable  as  heat.  To  there  fame  peHbns,  at  other 
times,  fo  far  are  thefe  things  from  being  agreeable,  that 
they  are  often  difgulling.  The  moft  decided  glutton 
caonot  always  relilh  a  fumptuous  feaft. 

Berides  the  fenfalions  excited  by  extemal  objefts,  there 
are  others  alib  which  caufe  pain  and  pleafure.  If  the 
af)ion  of  the  mufcles  be  ftrong,  eafy,  and  cheer^ul,  and 
not  cantinued  fo  as  to  fatigue  us,  it  caufes  pleafure.  On 
the  contrary,  when  this  a^ion  is  attended  with  a  fenfe 
of  liAleiTneis,  laSitude,  diiiiculty,  and  debility,  it  cau- 
iĕs  pain  more  or  lefs.  In  fine,  various  ftates  and  iSec- 
tionj  of  the  mind,  fucb  as  the  exercife  of  memory,  ima- 
gination,  and  judgement,  nearly  for  fimilar  reafori$,  are 
iometimes  paimul,  at  oUier  times  agreeable.  "  Animi 
iffedus,  qui  modici  grat^  excitant,  vehementes,  aut' 
enves  et  diutumi,  hujus  pariter  ac  corporis  vires 
^angunt ;  hominem  interdum  fiatim  extinguunt,  fae- 
pins  longa  va]etudine  macerant.  Soroni  etiam,  quo 
>d  exhauilas  vires  reficiendas  egemus,  exceili}s,  vel  de- 
feSut,  et  animo  et  corpori  nocet.''— "  Defidia,  five 
acimj  five  corporis,  utriufque  vires  languefcunt :  ni- 
nua  eiercitadone  haud  minus  laeduntur.  Statuit  enim 
provida  rerum  parens,  ut  fingularum  partium,  et  uni- 
w:£  corporis  aniipi^ue  Tires  ufu  roborentur  et  acuanr. 
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tur  ;  et  huic  itcrum  certos  fines  poiuit :  ita  ut  neqne    SeaCn. 
quem  voluit  natura  ufus  irapune  omittatur,  neque  ultra        »     "^ 
modum  inteodatur  *,"  •  Cmjptei. 

"  Of  fuch  fenfations  and  feelines  as  are  agreeable  or  ^^'"'^ 
difagreeable,  we  may  remark,"  lays  Dr  Reid,  "  that  • 
they  diiTer  much,  not  only  in  degree,  but  in  kind  and 
in  dignity.  Some  t>elong  to  the  animal  part  of  our  na- 
ture,  and  are  common  to  us  with  the  brutes  :  others  be-. 
long  to  the  rational  and  moral  part.  The  firft  are 
more  properly  called  fenfations,  the  laft  feeliugt.  Tho 
French  yioi^fentiment  is  common  lo  both." 

"  The  Author  of  nature,  in  the  diftribution  of  agree- 
able  and  painful  feelings,  halh  wifely  and  bencYolently 
confulted  the  good  of  the  human  fpecies ;  and  hath  eveii. 
ihewn  us,  by  the  fame  means,  what  tenor  of  conduA 
we  ought  to  hold.     For,  firfl,  The  painful  fenfotioas  of 
the  ammal.  kind  are  admonitions  to  avoid  wbat  would 
hurt  us ;  and  the  agreeable  fenfations  of  this  kind  in' 
vite  us  to  thofe  aSions  that  are  neceSary  to  the  preferi 
vation  of  the  individual,  or  of  the  kind.     Secandiy,  By 
the  fame  means  nature  invites  us  to  moderate  bodily 
exerci(e,  and  admoniilies  us  to  avoid  idlenefs  and  in- 
adlivity  on  the  one   hand,  and   exceflive  labour   and . 
fatigue  upon  the  olher.     Thirdlg,  Thc  moderate  exer» 
cife  of  all  our  rational  powers  gives  pleafure.     Fourthlyy  , 
Every  fpecies  of  beauty  is  beheld  wiih  pleafure,  and 
cvery  fpecies  of  deformity  with  difguft  j  and  we  ihall 
find  all  that  we  call  beautifiil,  to  be  fomething  eftim« 
able,  or  ufeful  in  itfelf,  or  a  fign  of  fomething  that  is 
elUmable  or  ufeful.     Fiftlily,  The  benevolent  affeftions 
•re  all    accompanied  with  an   agreeable   £eeling,   the 
malevolent  with  the  contrary.    And,  Sixthly,  The  high- 
eft,  the  noblcA  and  inoft  durable  pleafure  is  that  of  do- 
ing  well  and  a£ting  the  part  that  becomes  us  ;  and  the  • 
moft  bitter  and  painiul  fenliment  is  the  anguiih  and  re- 
morfe   of  a  guilty  confcience."      Thefe    obfervations 
with  regard  to  the  economy  of  nature  in  the  diftiibu- 
tion  of  our  painiul  and  agreeable  fenfation5  and  feeling$  . 
are  fo  svell  illuftrated  by  the  elegant  and  judicious  au- 
thor  of  Theorie  det  Sentiments  agreables,  tnat  we  deem 
it  unneceffary  to  raake  any  further  remarks  on  thb  fub- 
jeft.     (See  Happiness  and  Pleasure.)     A  little  re- 
fle£tion  may  falisiy  us,  that  the  number  and  variety  of  ' 
our  fenfations   and  feelings   are   prodigious.      For,   t». 
omit  all  thofe  whicK  accompany  our  appetites,  paiiions, 
and  afre<flions,  our  moral  fentiment8  and  fonliments  of 
talle,  even  our  external  fenfes,  fumiih  a  great  variety  of  ' 
fenfations  differing  in  kind,  and  almoft  in  every  kind  an 
endlefs  variety  of  degrees.     Every  variety  we  difcern, 
with  regard  to  tafte,  Tmell,  found,  colour,  heat,  and  cold,  . 
and  in  the  tangible  qualities  of  bodies,  is  indicated  by  a  . 
fenfation  correiponding  to  it. 

The  moft  general  and  the  moft  important  divifion  of 
our  fenfations  and  feelings  is  into  the  agreeable,  the  dtf- 
agreeable,  and  the  indifferent.  £very  thing  we  call 
pleafure,  happinefs,  or  enjoyment,  on  the  one  hand}:, 
and,  on  the  other,  every  thing  we  call  mi^eiy,  pain,  or 
uneafinefs,  is  fenfation  or  feeling :  For  no  man  can  for 
the  prefent  be  more  happy,  or  more  miferable,  than  he 
feels  hunfelf  to  be.  He  cannot  be  deceired  with  regard . 
to  the  enjoyment  or  fuflfering  of  the  prefent  moment. 

But,  befides  the  fenfations  that  are  agreeable  or  dii^ 
agreeable,  there  is  ftill  a  greater  number  that  are  indif> 
£;rent.     To  thefe  we  giTe  fo  Itttle  attention,  that  ihey . 
have  no  name,  and  are  inunediatelj  ibrgotten  as  if  they . 
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haA  ne^er  been  }  it  even  requires  attenlion  to  tlie  opera- 
tions  of  our  minds  to  be  convinced  of  their  exiftence. 
For  thi»  end  we  may  obrerve,  that  to  a  good  ear  every 
human  voice  is  diilinguiihable  from  all  others.  Some 
V(HCe«  are  pleaiant,  lome  diragieeable ;  but  the  ht 
greater  part  cannot  be  faid  to  be  one  or  the  bther.  The 
ume  thing  may  be  faid  of  other  founds,  and  no  lefs  of 
taftes,  fmells,  and  colours  ;  and  if  we  conlider,  that  our 
lenfe$  are  in  continual  exercife  while  we  are  awrake, 
that  fome  fenfalion  attends  every  objeS  they  prefent  to 
us,  and  that  familiar  obje£):s  feldom  raife  any  emotion 
pleafant  or  painiul ;  we  (hall  fee  reafon,  beiides  the 
agreeable  and  difagreeable,  to  admit  a  third  clafs  of  fen- 
fations,  that  may  be  called  indiiTerent.  But  thefe  fen- 
fations  that  are  indifferent  are  far  from  being  ufelefs. 
They  ferve  as  iigns  to  diftingui(h  things  that  diSer ; 
and  die  infoTmation  we  have  concerning  things  extemal 
comes  by  thefe  means.  Thus,  if  a  man  had  not  a  mu- 
£cal  ear  fo  as  to  receive  pleafure  from  the  harmony  or 
melody  of  founds,  he  would  (lill  find  the  (ĕnfe  of  hear- 
ing  of  great  utility.  Though  founds  gave  him  neither 
pleafure  nor  pain,  of  themfelves,  they  would  gtve  him 
much  ufeful  information  ;  and  the  fame  may  be  faid  of 
the  fenfationi!  we  have  by  all  the  other  fenfes. 

SENSIBLE  NOTE,  in  Mufic,  is  that  which  confti- 
tutes  a  third  major  above  the  dominant,  and  a  femi- 
tone  beneath  the  tonic.  St\  or  B,  is  the  fen(ible  note 
in  the  tone  of  at  or  C/o/  •/fi ;  or  G  (harp,  in  the  tone  of 
/a  or  A. 

They  call  it  the  /enjible  note  on  this  account,  that  it 
caufes  to  be  percdved  the  tone  or  natural  feries  of  the 
key  and  the  tonie  itfelf ;  upon  which,  a(ter  the  chord 
of  the  dominant,  the  fen(ible  note  taking  the  (horteft 
road,  is  under  a  neceiTity  of  riiing ',  which  has  made 
fome  authors  treat  this  fen(ible  note  as  a  major  di0b- 
nance,  fbr  waiit  of  obferving,  that  diiTonance,  being  a 
relation,  cannot  be  confticuted  unlefs  by  two  notes  be- 
tween  which  it  ltibfifts. 

It  is  not  meant  that  the  fenfible  note  is  the  feventh  of 
the  tone,  becaufe,  in  the  minor  mode,  this  feventh  can* 
not  be  a  iĕnCble  note  but  in  afcending  ;  iot,  in  defcend- 
ing,  tt  is  at  the  diftance  of  a  full  note  from  the  tonic, 
and  of  a  third  minor  from  the  dominant. 

SENSIBILITY,  is  a  nice  and  delicate  perception  of 
pleafure  or  pain,  beauty  or  deformity.  It  is  very  near- 
ly  allied  to  tafte  ;  end,  as  &r  as  it  is  natural,  feems  to 
depend  upon  the  organization  of  the  nervous  fyftem. 
It  is  capable,  however,  of  cult)vation,  and  is  experien- 
ced  in  a  much  higher  degree  in  civi]ized  tban  in  favage 
nations,  and  among  perfons  libetally  educated  than 
among  boors  and  iUiterate  mechanics.  The  man  who 
has  cultivated  any  of  the  (ine  arts  has  a  much  quicker 
and  more  e.vquifite  perceptton  of  beauty  and  deformity 
in  the  execution  of  that  art,  than  another  of  equal  or 
even  greater  natural  powers,  who  has  but  cafually  in- 
fpefled  its  produdions.  He  who  has  been  long  accuf- 
tomed  to  that  deconun  of  manners  which  charaflerizes 
the  polite  part  of  the  world,  perceive5  aImoft  inftantane- 
oufly  the  fmalleft  de^i^tion  from  it,  and  fcels  himfelf  al- 
moli  as  much  hurt  by  behaviour  harmlefs  in  itfelf.  as  by 
the  grofleft  nidenefs ;  and  the  man  who  has  long  pro- 
ceeded  ftf adily  in  the  paths  of  virtue,  and  often  painted 
to  bimfelf  the  deformity  of  vice,  and  the  miferie8  of 
which  it  is  produfttve,  is  more  quirkly  alarmed  at  any 
lieyiation  ixom  reAitude,  than  another  ivho,  though  his 
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Ii£e  has  been  Aaioed  by  no  cnme,  has  yet  thonght  le&  S(«M 
upon  the  principles  of  virtue  and  confequences  of  vice,    ''"'y^ 

£very  thing  whicb  can  be  caUed  fenfibility,  and  it 
not  born  with  man,  may  be  reiblved  into  aflbciation, 
and  is  to  be  regulated  accordingly ;  foT  fenfit»lities  laay 
be  acquired  which  are  inimical  to  happinef$  and  to  the 
pra£lice  of  virtue.  The  man  is  not  to  be  envied  who 
has  fo  accuftomed  himfelf  to  the  forms  of  polite  addreit 
as  to  be  hurt  by  the  una£Feded  language  and  manners  of 
the  honeft  peaiant,  with  whom  he  may  have  occafioB 
to  tranfa£l  bufinefs  ;  nor  is  he  likely  to  acquire  mucb 
ufeful  knowledge  who  has  (b  (edolouAy  Audied  the 
beauties  of  compofition  as  to  be  unable  to  read  withont 
difguft  a  book  of  fcience  or  of  bidory,  of  which  the  (iyk 
comes  not  up  to  his  Aandard  of  perfe^on.  That  &a- 
fibility  which  we  either  have  from  nature,  or  neceSarily 
acquire,  of  the  miferies  of  others,  is  of  the  greateft  xSt 
when  properly  regulated,  as  it  powerfulIy  impels  lu 
to  relieve  thor  diftrefs ;  but  if  it  by  any  means  becoaie 
fo  exquifite  as  to  make  us  (hun  the  fight  of  mifery,  it 
counterafls  the  end  for  which  it  was  implanted  in  oar 
nature,  and  only  deprives  us  of  happineis,  while  It  con- 
trihutes  nothing  to  the  good  of  others.  Indeed  there 
is  reafon  to  bekeve  that  all  fuch  citreme  fenfibiltlies  are 
felfi(h  afie£lations,  employed  as  apologies  {br  withholding 
from  the  miferable  that  relie^  whicb  it  is  in  our  power 
to  give  ;  for  there  is  not  a  fa£l  better  eftabliihcd  in  the 
fcience  of  human  nature,  than  that  pa(rtve  peiceptioni 

frow  gradually  weaker  by  repetition,  while  a£livc  ha- 
its  daily  acquire  ftrength. 
It  is  of  great  importance  to  a  literary  man  to  culti- 
vate  his  tafte,  becaufe,  it  is  the  iburce  of  much  elegant. 
and  refined  pleafure,  (fee  Taste)  ;  but  there  i«  a  de- 
gree  of  faftidioufnefs  which  renders  that  pleafure  Iinpof- 
fible  to  be  obtained,  and  is  the  certain  indication  of  ex- 
piring  letters.  It  is  neceAary  to  fubnut  to  the  artlGcIal 
rules  of  politenefs,  for  they  tend  to  promote  the  peace 
and  harmony  of  fociety,  and  are  foraetimes  a  uiefbl  fub- 
ftitute  for  moral  virtue ;  but  he  who  with  refpe£l  to 
them  has  fo  much  fenfibility  as  to  be  dilguAed  with  ^ 
whofe  manners  are  not  equally  poliihed  wtth  hls  own,  u 
a  very  troublefome  member  of  fociety.  It  i»every  nian^s 
duty  to  cultivate  his  moral  fenfibilities,  ib  at  to  make 
them  fubfervient  to  the  purpoles  for  which  they  were 
given  to  him ;  but  if  he  either  feel,  or  pretend  to  fee^ 
the  miferies  of  others  to  fo  exqiufite  a  degree  as  lo  be 
unable  to  aSbrd  them  the  relief  which  they  have  a  right 
to  expe£l,  his  fenfibillties  are  of  no  good  tendency. 

That  the  man  of  true  fenfibility  has  more  pains  ano 
more  pleafure$  than  the  callous  wretch,  is  univerfally  ad- 
mitted,  as  well  as  that  his  enjoyments  and  fufferings  are 
more  exquifite  in  their  kinds  ;  and  as  no  man  lives  fcr 
himfelf  alone,  no  man  will  acknowledge  his  want  ot 
fenfibility,  or  exprefs  a  wi(h  that  his  heart  were  c^lloW. 
It  is,  however,  a  matter  of  fome  moment  to  difting»uu| 
real  fenfibi1itie$  from  ridiculous  affeflations ;  thofe  which 
tend  to  increale  the  fum  of  human  happinefs  from  fu«' 
as  have  a  contrary  tendency*;  and  tocultivate  tbem  alltn 
fuch  aTnanner  as  to  make  them  anfwer  the  eiKlS'0' 
which  they  were  implanted  in  us  by  the  beneScent  Ao- 
thor  of  nature.  This  can  be  done  only  by  walching 
over  them  as  over  other  aiTociations,  (fee  MetaPHTSIC^ 
N°  98.)  ;  for  exce(rive  fenfibility,  as  it  is  not  the  gJ» 
of  nature,  is  tbe  bane  of  human  happinefs.  "  Too  miien 
tendemefs  (as  RouHcau  well  obfaves)  prov«s  tbe  bitte^ 
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eft  auk  iiift<9d  <tf  the  nuA  ihntfttl  blettng;  vc»tkm 
■nd  dilappaintiBent  are  its  certaia  c«ileqiiences.  The 
tempcnture  of  the  lir^  the  chanm  af  the  feafon8,  the 
bidUency  of  the  ftui,  or  thickneu  of  the  fbg8,  are  fo 
iBMiy  nwWng  ^ringt  to  the  nnheppjr  po&ffor,  and  he 
becoaM*  the  «nnton  {fcn  ti  thdr  atbitntion." 

S£NSITIV£.njurr,  8ee  Mihoba,  DioHJCA,  and 
Heotsardm,  Botant  /lldlX 

The  feiifitiTe  plants  ate  weU  known  to  poffei«  a  kind 
Bf  notioB,  by  wUeh  the  learn  and  ftaUu  mre  contraAcd 
•nd  &U  down  on  being  (Bghtly  touched,  or  ihakoi  with 
lOow  dcgree  of  violencc» 

The  contra&ion  of  the  leares  and  bnmches  of  the 
ii»fitive  pknt  when  touched,  is  a  very  fingular  phenome- 
nOD.  OiSnent  hjrpotbeies  haye  been  iormed  bj  bota- 
bite  in  etder  to  esplara  it ;  but  we  are  difpo(ĕd  to  be- 
leTe  that  theie  )iave  eeneraUy  been  dedueed  rather  iirom 
auh^ical  rea&dng  tban  fri»i  a  coUedion  of  &d8  and 
oUĕtntions.  We  (haU  theteGace  give  an  accoont  of  aU 
the  important  fads  which  we  have  been  able  to  coUeA 
t^on  thn  corions  fubjeft )  and  then  draw  fuch  conclu- 
Sont  as  olmooAjr  reiiilt  from  tlwm,  withont,  howerer,  at- 
taniptmg  to  fupport  anj  tHA,  or  to  eftri>liih  a  new,  hj- 
potheGs. 

1.  It  u  diflkuU  to  tooch  the  leaf  of  a  bealthj  ienli- 
tjre  plant  fo  delicately  that  it  wiU  not  imoiediatdy  col- 
hptc,  die  ibU<^  ae  little  Ieaves  moring  at  their  ba(e 
di  thej  come  into  contaA,  and  then  applying  them- 
tircs  clo<e  togethcr.  If  the  Ieaf  be  touchea  with  a 
btk  man  Sirce,  the  oppoAte  leaf  wUl  exhibit  the  fame 
appeanncc.  If  a  Uttle  aote  ksot  be  applied,  the  par- 
lial  botAilks  bend  down  towaids  the  coiUHm  m(- 
lalk  irom  wUch  they  iSiie,  making  «nth  it  amoreacute 
agle  than  beibre.  If  the  toueh  be  moie  yiolent  fiiU, 
all  tbe  lcmvet  fitU8ted  on  the  fame  fide  with  the  one 
Um  has  been  touchcd  wiU  iniiantly  coUapii^  and  the 
podai  feotftalk  wiU  approach  the  Common  faotftalk  to 
irhich  it  is  attached,  in  tbe  fiuae  manner  as  the  partial 
fiMtflayc  af  the  leaf  approaches  tha  ftem  or  brandi 
&«■  whidi  it  iffues }  (b  that  the  whole  plant,  fram  ha- 
tii^  its  bnnches  eMended,  wUl  imnM^atiely  eppear  like 
iwceping  birch. 

2.  Tlmemotions  of  the  plant  ate  pertomed  by  means 
tt.timt  diS&nA  and  fenfible  articulatians.  llie  fitft, 
tlBt  of  the  Ibliola  ot  lobes  to  the  partial  tocHttilk )  the 
lecand,  diat  w  tbc  partial  footftalk  to  the  cominon  One ; 
the  tUbrd,  that  of  the  common  £Qotftalk  to  the  tnmk. 
The  primaiy  motion  of  aU  which  is  tbe  clofing  of  the 
leif  apan  the  pattial  footftaIk,  which  is  peribtmed  in 
a  txuiiK  mannet,  and  by  a  fimilar  atticulation.  This, 
howmt,  b  much  leit  nfible  than  tbe  othets.  Tfaefe 
iBotians  are  whoUy  indcpendent  on  one  anothet,  so  may 
he  pnned  by  erpeilment.  It  appears  that  if  the  pat- 
tiil  fbotft^s  are  moYed,  and  coUapre  towatd  the  petioli, 
or  thefe  toward  the  ttunk,  the  little  leaves,  whodk 
witian  it  arnaUy  primaty  to  thefe,  (houU  be  aAeaed 
db ;  yet  espetiment  pfoVes  that  it  is  po^Tible  to  tonch 
the  fiMtftaIks  in  Aich  a  manner  as  to  aSeSt  them  only, 
and  make  tbem  apply  themfelves  to  the  trunk,  while 
Ae  lekyes  feel  nothing  of  the  touch  ;  but  this  caimot 
oe,  aoit&  the  IbotAalks  axf(o  dtrpofed  a$  th*t  thejr  can 
Wl  to  the  ttwik,  without  fuffering  their  leaves  to  touch 
•ny  patt  of  the  plant  in  theit  paffage,  becaufe,  if  thcy  do, 
Ibcy  »tx  immediately  aCR^ded. 

3-  Windimd  he«vy  rains  make  the  lecTet  «f  the  ^- 
V4()i„XIX.  Partl. 
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fitive  plant  conttaft  and  clofe}  but  Ho  (uch  eSe&  U  Senfit;vf. 
ptoduced  (jrom  dight  ihowers. 

4.  At  night,  or  when  expofed  to  much  cold  in  the 
day,  the  leaves  meet  and  clofe  in  the  fame  mannei  as 
«riien  touched,  (blding  theit  Uppet  furfaces  togethet, 
and  in  patt  over  each  othet,  like  fcalea  et  Ules,  (b  as  to 
cxpo&  as  little  as  poAible  of  the  nppet  furface  to  the 
tir.  The  oppofite  fides  of  the  leaves  (foliola)  do  not 
come  clofe  togethet  in  the  night,  for  when  touched  they 
•pply  themfelves  cloiĕr  togethet.  Dt  Datwin  kept  a 
feiifitive  plant  in  a  dark  place  fbt  fome  houts  aftet  day- 
break ;  the  leaves  and  footfialks  were  collapied  as  in 
its  moft  proibund  fleep  ;  and,  on  expofing  it  to  the  Ught, 
al>ove  20  minutes  paffed  beiore  it  was  expanded. 

5.  In  the  month  af  Auguft,  a  fenfitive  plant  was 
catried  in  a  pot  out  of  its  mual  place  into  a  dark  cave, 
the  motion  that  it  teceived  in  the  carriage  (hut  up  its 
Ieaves,  and  they  did  not  open  tUl  24  hours  aiterwards  ; 
•t  tlus  time  they  became  moderately  open,  but  were  af- 
terwuds  fubjea  to  no  changes  at  night  or  moming,  but 
remained  three  days  and  nights  with  their  Ie«ves  in  tbs 
(ame  moderately  open  ftite.  At  the  cnd  of  this  time 
they  weie  brought  oot  again  into  tlie  air,  and  there  le- 
covered  their  natural  periodical  motions,  (hutring  every 
night,  and  opening  every  moming,  as  naturally  and  as 
Arongly  as  if  the  plant  had  not  beni  in  this  ibrced  (late  ; 
aad  while  in  the  cave,  it  was  obierved  to  be  very  little 
le(t  aSeaed  with  the  touch  than  when  abracd  in  the 
openair. 

6.  The  great  heats  of  (iunmer,  witen  diere  is  open 
funflunc  ct  nocin,  afied  the  plant  in  (bme  degrCe  like 
cold,  cauSng  it  to  (hut  up  its  Ieaves  a  little,  but  never 
in  any  vcty  great  degree.  The  plant,  however,  is  leaft 
of  all  a(Feded  about  nine  o*clock  in  the  moming,  and 
that  u  con(equently  the  prepetett  time  to  make  expefi- 
ments  on  it.  A  btanch  of  the  fenfitive  plant  cut  off, 
nd  laid  by,  tetains  yet  its  ptopetty  of  (hutting  up  and 
opcninB  in  tlw  motning  tot  (bme  days ;  and  it  holds  k 
longet  if  kept  with  one  end  in  watet,  than  tf  left  to 
diy  mote  (tiddenly. 

7.  The  leaves  only  of  the  fenfitive  plant  fiiat  sp  in  the 
night,  not  the  btancbes ;  and  if  it  be  touched  at  this 
time,  the  btanches  ate  8ffeded  in  tlw  feme  mannet  at 
in  the  day,  (hutting  up,  ot  appioaching  to  the  Aalk  or 
tnink,  in  thc  fame  manner,  aiid  often  with  more  £Dtce. 
It  is  of  no  coniiRjnence  what  tl»  ful>fi8nce  b  with  which 
the  phmt  b  touchcd,  it  anfwcts  alike  to  all ;  but  thete 
may  be  obiinTed  a  little  fpot,  diftingui(faable  by  its  pakr 
colout  in  the  articnlatians  of  its  leaves,  where  tbe  great- 
eft  and  nic^  (enfibiUty  is  evidently  placed. 

8.  Dahamel  having  oblerved,  about  fhe  i^th  of 
September,  in  moderate  weather,  die  natund  morion 
of  a  btanch  of  a  fenfitive  plant,  temaiked,  that  at  nine 
in  the  motning  it  Ibtmed  with  the  ftem  an  angle  of  t0Q 
degrecs ;  at  noon,  112  degreees ;  at  three  aUemoon,  it 
tetutned  to  100;  and  after  touchirig  the  branch,  the 
•ngle  was  teduced  to  90.  Three  quatters  of  an  hoiir 
aitet  it  had  mounted  to  II2^  and,  at  eight  at  niglit,  it 
deicended  again,  without  betng  touclied,  to  •90.  Tiie 
day  aftet,  in  finer  wcatber,  the  fame  Istanch,  at  eight 
in  the  moming,  made  an  angle  af  13$  degrees  with  the 
iiem  i  after  being  toudied,  the  angle  was  diminithed  to 
80  ;  an  hour  after,  it  rofe  again  to  1 35 ;  being  touch- 
ed  a  fecond  time,  it  deicended  again  to  80 ;  an  liour 
aada  half  after,  it.had  rifen  to  145;  and  on  beiur 
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and  retaamed     (iance  of  it 


Sei.&tivc.  louched  a  tiiitiJ  time,  dercended  to  135 

'        in  that  poJilion  till  five  o'clock  in  thc  aftcmoon,  when 
being  touched  a  fourth  time  it  fell  to^iio. 

9.  Tbe  parts  of  the  plants  which  have  collapred  af- 
'           terwards  unfold  themfelves,  and  retum  to  their  former 

expanded  ftate.  The  time  required  for  that  purpolĕ 
varies,  according  to  the  vigour  of  the  plant,  the  feafon 
of  the  year,  the  hour  of  tbe  day,  ihe  Aate  of  ihe  at- 
inofphere.  Sometimes  half  an  hour  is  requi(ite,  fome- 
times  only  ten  minutes.  The  order  in  which  the  parts 
recover  themfelves  varies  in  likc  manner  :  fonietiroe$  it 
is  the  common  footftalk ;  fonietimes  the  rib  to  which 
the  leaves  are  attached  ;  and  fonietimes  the  leaves  them- 
lelves  are  expanded,  beibre  the  other  parts  have  made 
any  attempt  to  be  reinftated  tn  their  formcr  poGtion. 

10.  If,  without  Ihaking  the  other  fmaller  leayes,  we 
cut  off  tbe  half  of  a  leaf  or  lobe  belonging  to  the  lail 
pair,  at  the  extremity  or  fumroit  of  a  wing,  the  leaf 
cut,  and  its  antagonUl,  that  is  to  fay,  the  fir(l  pair, 
begin  to  approach  each  other  ;  then  the  fecond,  and  fo 
on  fuccefiively,  till  all  the  leiTer  Icaves,  or  lobes  of  tbat ' 
wing,  have  collapfed  in  like  manner.  Frequently,  af- 
ter  12  or  15  feconds,  the  lobes  of  the  olher  wings, 
Wiiich  were  not  immedialely  affc£led  by  ihe  liroke,  ihut ; 
whilil  the  iiaJk  and  its  wing,  beginning  at  the  bottom, 
and  proceeding  in  order  to  the  top,  gradually  Tecover 
themfelves.  If,  inilead  of  one  of  the  leirer  extreme 
leayes,  we  cut  off  one  belonging  to  ihe  pair  thal  is  next 
the  ^ootHalk,  its  antagoniil  {huts,  as  do  the  othcr  pairs 
iucceflively,  from  the  bottcra  to  the  top.  If  all  the 
leaves  of  one  fide  of  a  wing  be  cut  off,  the  oppofite 
Ieave$  are  not  affe£led,  but  remain  expanded.  With 
fome  addrefs,  it  is  poSible  evcn  to  cut  off  a  branch 
without  hurling  the  leaves,  or  making  them  fall.  Tbe 
common  footilalk  of  the  winged  leaves  being  cut  as 
far  as  tfaree-fourth8  of  its  diameter,  all  the  parts  which 
hang  down  colIapfe,  but  quickly  tecover  without  ap- 
pearing  to  have  fuffered  any  confiderable  violence  by 
the  (hock.  An  inciCon  being  madi  into  one  of  the  prin- 
cipal  branches  to  the  deplh  of  one  half  the  diameter, 
the  branches  fituated  betwixt  the  fe£lion  and  the  root 
will  fall  down ;  thofe  above  the  inciiion  remain  as  be- 
fore,  and  the  leffet  leaves  continue  open ;  but  this  di- 
redion  is  foon  deftroyed,  by  cutting  off  one  of  the 
lobes  at  the  extremity,  as  was  obferved  above.  Lailly, 
a  whole  wing  being  cut  off  with  precaution  near  its  in- 
fertion  into  the  common  footfialk,  the  other  wings  are 
not  afie£ied  by  it,  snd  its  own  lobes  do  not  (huL  No 
motion  enfues  from  piercing  the  brancb  with  a  needle  or 
other  (harp  inftrument. 

11.  If  the  cnd  of  one  of  the  leaves  be  buraed  with 
.  the  Aame  of  a  candle,  or  by  a  buming  glafs,  or  by 
•  touching  it  with  hot  iron,  it  clofes  up  in  a  moment,  and 

the  oppofite  leaf  does  the  farae,  and  after  that  the 
whole  feries  of  leaves  on  each  fide  of  tbe  partial  or 
little  footfta1k  ;  then  the  footftalk  itfelf ;  then  the  branch 
or  coromon  footftaIk ;  all  do  the  fame,  if  the  burning 
.  hat  beep  in  a  fufiicient  degree.  This  proves  that  there 
is  a  vefy  nice  communication  between  all  the'  parts  of 
the  plant,  by  means  of  which  the  buming,  which  only 
is  applied  to  the  extremity  of  one  leaf,  di£ifes  its  inilu- 
ence  through  every  part  of  the  Airub.  If  a  drop  of 
aquafortis  be  carefully  laid  upon  a  Ieaf  of  the  fenfitive 
plant,  fo  as  not  to  (hake  it  in  the  leaf(,  the  leaf  does 
Bot  begin  to  inove  tiU  the  acrid  Iiquor  corrodea  the  fub- 
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but  9t  that  time,  not  only  that  parliculir  $«1,^^^ 
lcaf,  but  all  the  leaves  placed  on  the  fame  footflalk,*~»v3 
clere  therofe!ves  up.  The  vapour  of  buming  fulphar 
has  alTo  this  effe£i  on  many  leave$  at  once,  according  ts 
they  are  mote  or  Iefs  cxpof<3d  to  it ;  t>ut  a  bottk  «f 
very  acrid  and  fulphureous  fpirit  of  vitrV>l,  placed 
under  the  branches  unilopped,  ptoduces  no  fuch  eSe&. 
Welting  the  leaves  wilh  Ipirit  of  wine  has  Iseen  obrerreil 
alfo  to  nave  no  effed,  nor  the  rubbing  oil  of  alnonds 
over  ihcm  ;  though  this  laft  application  deAroys  many 
plants. 

From  the  preceding  experiments  the  following  con- 
clufions  may  be  fairly  drawn :  i.  The  contradion  of 
the  paris  of  the  fenfitive  plant  is  opcaSoned  .by  an  cxter- 
nal  force,  and  the  contra£lion  is  in  ptoportion  to  liie 
force.  2.  All  bodies  which  can  exert  auy  force  affe£l 
the  fenfitive  plant ;  fome  by  the  touch  or  by  agitatioti, 
as  the  wind,  rain,  &c. ;  (bme  by  chemical  iniluence,  ts 
heat  tnd  cold.  3.  Touching  or  agilating  the  plant  pTO- 
duces  a  greater  eSc&  than  an  inciSon  or  cutling  off  a 
part,  or  by  ap[4ying  heat  or  cold. 

Atteropts  have  been  made  to  explain  thefe  curious 
phenoinena.  Dr  Darwin,  ia  the  notes  to  bi«  admired 
poem,  entitled,  TAe  Botanic  Garden,  lays  it  down  as  a 
principle,  that  "  the  (leep  of  animals  conHits  in  a  ru(. 
penfion  of  yoluntary  motiion  ;  and  as  vegetables  ai-e  lub- 
jed  to  (leep  as  well  as  animals,  there  i$  reaiba  to  coh- 
clude  (iays  he)  that  the  variou«  aflion  of  cloiing  their 
petals  and  foliage  m.ay  be  juftly  afcribed  to  a  Yohmtaty 
power  ;  for  williout  the  faculty  -o^  volition  ileep  Would 
.  Dot  have  been  nece&ry  to  them."  Whether  thit  defi- 
nition  of  ileep  when  applied  to  animals  be  juft,  we  (liall 
not  inquire  ;  but  it  is  evident  the  fuppoIĕd  analogy  be- 
tween  the  (leep  of  animals  and  the  ileep  cf  plants  htr 
led  Dr  Darwin  to  admit  this  aftcinift)ing  conclurion,  that 
plants  have  Yolition.  As  volilion  preruppores  a  mind  or 
fouI,  it  were  te  be  wilhecl  that  he  had  givep  us  fome  in- 
formation  conceraii^  the  nalure  of  a  vegftable  foul, 
which  can  think  and  will.  We  Cu^ped,  howcvef,  that 
.this  vegetable  (bul  will  lum  out  to  be  a  ttiere  mechani- 
cal  or  chcmical  one ;  fQr  it  is  affe£led  by  external  fotces 
uniformly  in  the  fame  way,  its  voIhion  is  merely  paiTiye, 
and  never  maket  any  fuccefsful  refiilance  againft  (hofe 
caufes  by  which  it  is  induenced.  AII  thi»  i;  a  mere 
abuPe  of  wotds.  The  (leep  of  plants  is  a  metaphorical 
cKpreiTion,  and  has  not  the  Ieaft  refembtance  -  to  the 
.fleep  of  animals.  Planis  are  faid  to  ileep  when.the 
Aowers  or  Ieaves  are  contra£ied  or  folded  together ;  bnt 
we  nevcr  heard  that  there  is  any  fimilar  contradion  in 
the  body  of  an  animal  during  fleep. 

The  fibres  of  yegctables  have  becii  conlpared  with 
the  rourdes  oi  animals,  and  tlie  motions  of  tbe  iĕnfitive 
plant  have  been  fuppofed  the  ^ame-^ith  miticular  motion. 
Between  the  fibres  of  vegetables  and  the  mufcles  of  ani- 
mals,  however,  there  isnot  ihe  Ieaft  firoilariiy.  If  murctes 
be  cut  through,  fo  at  to  be  feparated  from  the  j<»ntt 
io  which  they  are  attached,  their  powers  arc  coanplelely 
deftroyed  ;  biit  this  it  not  the  cafe  with  vegetable  fibres. 
The  foIlowiitg  very  ingenious  experiment,  which  was 
comipunicated  to  ut  by  a  rerpeflable  member  of  tbe 
Univerfity  of  Eidinburgh,  is  d£cifive  on  thb  fubjeA. 
He  (ele^ted  a  growing  poppy  at  that  period  of  its 
growth,  beibre  uniblding,  when  the  hiad  andneck  are 
bent  down  almoft  double.  He  cat  thc  ftalk  wherc  it 
was  ctirved  half  throtigh  on  the  under  iide,  and  half 
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ljMeKe.'throug1iat;a''rin»ndiftBnce  on  the  npper  fide,  and  half 
through  in  the  middle  point  between  the  two  fe£lions, 
fo  that  the  ends  of  the  iibres  were  Teparated  from  the 
hlk.  Nptwithttandin^  the(e  feverar  cuttings  on  the 
neck,  the  poppy  Faifed  its  head,  and  BlTumed  a  more 
ve&  pofition.  There  is,  thereforc,  a  complete  diftinc- 
tion  bctween  mufcular  motion  and  the  motions  of  a  plant, 
for  n»  motion  can  take  place  in  the  limb  of  an  animal 
when  the  malcles  of  that  limb  are  cut. 

In  fine,  we  look  upon  all  attempts  to  explain  the . 
nations  of  plants  as  abiiird,  and  alt  reafoning  tirom  fup- 
poled  inalogy  between  animab  and  vegetables  as  the 
ibuice  of  wild  conjcAure,  and  not  of  found  philoibphy. 
We  view  the  contra(tion  and  expanfion  of  the  fenfitive 
fUnt  in  the  faiiie  light  as  vire  do  gravitation,  cheratcal 
tttra^ion,  eleAricity,  and  magnetihn,  as  a  Gngular  hik, 
tb«  drcomdaDces  of  which  we  may  be  fully  acquainted 
vith,  but  muft  defpair  of  underilanding  its  caufe. 
■  What  bas  been  faid  under  thi»  article  chietly  refe(s  to 
ibe  mmo/a  JtHjiti^a  and  pudica.  For  a  full  account  of 
the  motions  of  yegetables  in  general,  fee  YtgttabU  i/Uh 
/:l)/i,  under  the  arlicle  MoTiON. 

SENTJENCE,  in  Low,  a  judgement  paiTed  in  court 
bjr  thc  judge  in  foi&c  procef5,  either  civtl  or  crioainal. 
See  Ji:i>CEiw£KT. 

.  SeMTlNCE,  in  Grammor,  denotes  a  period,  or  a  fet 
of  words  compr^ending  fome  perfe3  fenfe  or  icnti- 
neot  of  the  mind.  The  buitnefs  of  pointing  is  to  di- 
llinguiai  the  Ieveral  parts  and  members  of  fentences,  fo 
M.to  render  tbe  fenfe  thereof  as  clear,  diilind,  and  fuU 
as  poilible.     Sec  Punctoation. 

In  evei7  fentence  theie  are  two  parts  neceflaril7  le- 
((uiredj  a  noan  for  the  fubje6t,  and  a  defimte  veri).: 
{«hatCTer  b  foand  more  than  thefe  t^o,  affeds  one  Qf 
thero,  either  immediately,  or  by  the  intervention  of  foine 
«her,  whereby  the  firft  is  a^eded. 

Again,  every  ientence  is  either  iimple  or  compound  : 
a  limple  lentence  is  that  conGiUng  of  one  fingle  fub- 
jeft,  and  one  firate  verb.— A  coropound  fentence  con- 
lains  feveral  fubjeds  and  Snite  Terbs,  either  expre&ly 
orinplicitly.    - 

A  Smple  fentence  needs  no  point  or  diftin£Hon  ;  only 
a  period  to  cIofe  it :  as,  «  A  good  man  loves  virtue 
fer  ilfelf." — In  fuch  a  fentence,  the  fevcral  adjunAs  af- 
iĕft  eiiher  the  fubjeft  or  the  verb  in  a  diSerent  man- 
ner.  Thus  the  word  gooj  esprelTes  the  quality  of  the 
i-ibjea,  virlue  the  objea  of  the  aaion,  and  for  itfflf 
theend  thereof. — Now  none  of  jthefc  adjunSs  can  be 
Jeparated  from  the  reft  of  thc  fentence  :  for  if  one  be, 
*hy  ihould  not  all  the  reft  ?  and  if  all  be,  the  fentence 
will  be  minced  inlo  almort  as  many  parts  as  there  are 
Iwrds. 

But  if  feveral  adjunas  be  attributed  in  the  fame  man- 
ner  either  to  the  fubjeft  or  the  verb,  the  ientence  be- 
comes  compound,  and  is  to  be  divided  into  parts. 

In  erery  compound  fentcnce,  as  many  fubjeas,  or  as 
»«iy  Snite  wbs  as  there  are,  either  exprefsly  or  im- 
^ied,  fo  many  diftinftions  may  there  be.  Thus,  "  My 
«op^  fear»,  joys,  p^ins,  all  centre  in  you."  And  thus 
M««fii«  tinit,  exeejlit,  evajit,  erupit. — The  reafon  of 
Wiich  pointing  ts  obviou$  5  for  «s  many  fuhjefts  or  fi. 
™te  verbs  as  tnere  are  in  a  fentence,  fo  many  members 
«*s  jt  reaHy  contain.  Whenever,  therefore,  there  oc- 
«w  more  nonns  than  verbs,  or  contrarivrife,  they  are 
*>be  coDceived  as  «qnal.     Snce,  as  eve»y  fubjeft  re- 
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qiures  its  vcrbs,  fo  every  verb  requires  it<  fubjeft,  wheie-  Seiiticof«e" 
with  it  may  agree :  excepting,  perhaps,  in  fome  figu-.     .'' 
rative  expreftions.  ■ 

SENTICOSiE  (firom>«/w,  a  "  biiar  or  bramble")  } 
the  name  of  the  35th  order  in  Linn«Bus'$  fragments  of 
a  natural  method,  conGlting  of  rofe,  bramble,  and  olher 
plants,  which  refemble  them  in  port  and  extemal  ftruc- 
ture.     Sec  Botant,  Naturai  MethoJ. 

S£NTIM£NT,  according  to  Lord  Kames,  is  a  term 
appropriated  to  fuch  thoughts  as  are.promptcd  by  paf< 
fion.  It  differs  from  a  perception  ;  for  a  pcrceplion  lig- 
nifie$  the  aft  by  which  we  become  coufcious  of  extcmal 
objefts.  It  differs  from  confcioufnefs  of  an.intemal  aftion, 
fuch  as  thinking,  fufpending  thought,  inclining,  refol- 
ving,  willing,  &c.  And  it  differs  from  the  conception 
of  a  relation  among  objefts ;  a  conception  of  that  kind 
being  termed  opinion, 

SENTIMENTS,  in  Poetry.  To  talk  in  the  lan- 
guage  of  mufic,  each  paiRon  has  a  certain  tone,  to 
which  every  fentiment  proceeding  from  it  ought  to  be 
tuned  with  the  greatert  accuracy :  which  is  no  eafy 
•work,  efpecially  where  fuch  harmony  ought  to  be  fup- 
ported  during-the  courfe  of  a  long  theatrical  repr6fenta- 
tion.  In  order  to  reach  fuch  'delicacy  of  execution,  it 
b  neceffary  that  a  writer  affa>ae  the  precife  charafter 
and  pa(fion  <^  the  peHbnage  reprefented  ;  which  require$ 
an  uttcommon  genius.  But  it  is  the  only  difiicuUy  ;  fi>r 
the  writer,  wbo,  annihilatlng  himfelf,  can  thus  become 
another  perfon,  need  be  in  no  pain  about  the  fentiments 
that  belong  to  the  affumed  chara^er :  thefe  will  flow 
without  the  Ieaft  ftudy,  or  even  preconception  j  and 
will  frequently  be  as  delightfully  new  to  himfelf  as  to 
his  reader.  But  if  a  li^cly  j«fture~  cven  of  a  fingle 
emotion  require  an  effort  of  genius,  how  much  greater 
the  effort  to  compofe  a  paffionate  dialogue  with  as  many 
different  tones  of  paffion  as  there  are  fpeakers  ?  With 
what  du6tility  of  feeling  muft  that  writer  be  endued, 
who  approaches  perfeftion  in  fuch  a  work ;  when  it  ii 
neceffary  to  affume  different  and  even  oppoAte  charac- 
ters  and  pailions  in  the  qttickeft  fucceflion  >.  Yet  this 
work,  difficult  as  it  is,  yields  to  that  of  compoGng  a 
dialogue  in  genteel  comedy,  exhibiting  charafters  with- 
'outpaOion.  The  reaibn  is,  that  the  different  tonesof  cha- 
rafter  are  more  delicate,  and  Iefs  in  fight,  than  thofe  of  / 

pailion  ;  and,  accordingly,  many  writers,  who  have  no 
genius  fbr  draiving  charafter$,  make  a  ihift  to  repre- 
fent,  tolerably  well,  an  ordinary  pailion  in  its  fimple 
movements.  But  of  all  works  of  this  kind,  what  is 
truly  the  moft  difficult,  is  a  charafteriftical  dialogue 
upon  any  philoibphical  fubjeft  -,  to  interweave  charac- 
ters  with  reafoning,  by  fuiting  to  the  c.harafter  of  each 
fpeaker  a  peculiarity  not  only  of  thought  but  of  exprer- 
fion,  requires  the  perfcftion  of  genius,  tafte,  and  judge- 
ment.  ' 

How  difficult  dialogue-writing  is,  will  be  evident, 
even  wilhout  reafoning,  from  the  miferable  comporitioni 
of  that  kind  found  without  number  in  all  languages. 
The  art  of  mimicking .  any  fingularily  in  getture  or  in 
voice,  is  a  rare  talcnt,  though  direfted  by  fight  and 
hearing,  the  acuteft  and  moil  lirely  of  our  external 
fenfe$  :  how  much  more  rare  muft  that  talent,  of  imitat- 
ing  charafters  and  internal  emotions,  tracing  all  their 
dinerent  tints,  and  reprefenling  them  in  a  Inrely  manner 
by  natural  ientiment$  properly  expreffe<i  ?  The  truth  is, 
fuch  execution  is  too  delicate  for  «n  ordinary  genhis  j 
U  3  «n* 
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Stntloients.  smd  for  that  reaTon  the  bulk  af  -Writen,  mAead  of  ex- 
""  •  preOing  a  paHion  as  one  does  who  feel8  it,  content 
themrdves  with  defcribing  it  in  the  language  of  a  fpec- 
tator.  To  awake  paffion  hf  an  intemal  enort  merely, 
without  any  extcmsd  caufe,  requires  great  ^enSbility  ^ 
and  yet  that  opcration  is  neceAary,  not  lels  to  the  wri- 
tgr  than  to  the  a£tor ;  becaufe  none  but  thofe  whe  ac- 
tually  feel  a  paflion  can  reprefent  it  to  the  li£e.  Tbe 
writer's  part  is  the  more  complicated :  he  muA  add 
compofitioa  to  pailion :  and  muit,  in  the  quickeft  fuc- 
ccffion,  adopt  CTcry  diiPcrent  charader.  £ut  a  yuj 
humble  Aight  of  imagination  may  ferve  to  convert  a 
writer  into  a  fpe£lator,.  fo  as  to  Sgure,  in  ibme  oblcure 
inanner,  an  aAion  as  paffing  in  nu  fight  and  hearing. 
Ir  that  figured  fituation,  being  kd  naturally  to  write 
like  a  fpeaator,  he  entertains  his  readen  with  his  own 
redeAions,  with  cool  delcription,  and  Aorid  declama- 
tion ;  inAead  of  making  thcm  cye-witneSes,  as  it  were, 
to  a  real  cvent,  and  to  every  movement  of  genuine  pal^ 
fion.  Thus  moft  of  our  plays  appear  to  be  caft  in  the 
fame  mould ;  perfonage8  without  charader,  the  mere 
outlines  of  paiTion,  a  tiTefome  monotony,  and  a  pompoua 
declamatory  ftyle. 

This  defi:riptive  manner  of  repre&nting  paffion  !•  a 
very  cold  entertainment )  our  lympathy  is  not  raifed 
by  dcfcription ;  we  muft  firft  bc  lulled  into  a  dream  of 
reality,  and  every  thing  maft  appear  as  paOing  in  our 
fight.  Unhappy  b  the  player  of  genius  who  aos  a  part 
in  what  may  be  termed  a  defcrifttine  trogtdu ;  after  at 
fuming  the  very  padion  that  is  to  bc  repre&nted,  how 
is  he  cramped  in  a£lion,  when  he  muft  utter,  not  the 
<fetitiments  of  the  paAion  he  feel$,  but  a  cold  defcriptioa 
in  the  language  of  a  bydander  ?  It  is  that  imperfec- 
tion,  undoubtedly,  in  the  bulk  of  our  plays,  which  con- 
£nes  our  (lage  aImoft  entircly  to  Shakefpeare,  notwith- 
Aanding  his  many  irregularities.  In  our  late  Engliih 
tragedies,  we  fomeUmes  find  &ntiments  tolerably  well 
adapted  to  a  plain  paAien :  but  we  jnuft  not  in  any  of 
them  esped  a  (entiment  expreffive  of  charader :  and, 
upon  that  very  account,  our  late  peribmiances  of  the 
dramatic  kind  are  fQr  the  moft  put  intokrably  in- 
fipid. 

Bnt  it  may  be  proper  to  illuArate  thts  (ubjed  by  ex- 
amples.  The  firft  examples  IhaU  be  of  ientiments  that 
appear  the  legitimate  o&pring  of  paiTion ;  to  which 
ihall  be  oppofed  what  are  defcripuve  only,  and  illegiti- 
mate ;  and  in  making  thiscomparifon,  the  inttances  (hall 
be  borrowed  from  Shakefpeare  and  Comeille,'  who  fi>r 
genius  in  dramatic  campofition  ftand  uppermoft  in  the 
rolls  of  fame. 

I.  Shakefpcare  Ihall  iiiTniOi  the  firft  example,  beine 
of  fentiments.  didated  hy  a  nolent  and  perturbed  pa£ 
fion: 


Lear. 


.Pilial  ingratttude ! 


Is  it  not  as  if  this  mouth  ftiould  tear  this  band 
For  Iifting  fbod  taH  > — But  I'U  punilh  home  ^ 
No,  I  wiU  weep  ao  more.i'  In  fuch  a  night, 
To  (hot  me  out  !..i.i  .Pour  on,  I  will  endure. 
In  fuch  a  night  as  thu !  O  Regan,  Gonerill, 
'Your  old  kind  fathcr,  whoie  nank  beart  ffave  all— 
O  !  tbtt  way  ma&efs  lies ;  let  lae  fliun  that ; 
No  more  *(  that 

Kent.  Good,  my  lord,  entcr  here. 

Lear.  Prithee,  jp.in  tb^Iel/,  feek  thine  owii  eale, 
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Thit  tempcA  wiU  not  gt«e  me  leave  to  pender  SatkNri 

On  things  wouM  hurt  me  moK :     but  I'll  go  m ;  *"  iJ 

l"*  hoy,  go  firiL     You  hoiiielefs  pov<rty-— 

Nay,  get  thee  in  (  I'U  pray,  apd  then  TU  ilcep 

Poor  naked  wretches,  wheirefoe'er  you  are, 

That  bide  the  pelting  of  ibis  pitUeis  ilorm ! 

How  ihaU  your  houieleis  heads,  and  unfed  fides, 

Your  Ioop'd  and  window'd  raggcdnefs,  defend  yott 

FrDm  feaibns  fuch  as  theCB !■        O  I  have  ta'en 

Too  liltle  care  of  this  !  take  phyiic,  Pomp  } 

£xpoie  tbyfclf  to  &el  what  wretchcs  iecly 

That  thou  may'ft  ftkake  the  itiperfluz  to  them, 

And  ihow  ihe  heav'ns  more  jiift. 

Kii^  Lgar,  ad  iiL  ic.  ^ 

With  regard  to  the  Prcnch  author,  truth  ebliges  ut 
to  acknowledge,  that  he  deicribes  in  the  i^le  of  a  fpec* 
tator,  inftead  of  expieffing  paffion  like  one  who  ieela 
it  'y  which  naturally  betrays  him  into  a  tireibme  mono* 
tony^  and  a  pompous  declamatory  ftyle.  It  is  icarcely 
neceAiiry  to  give  examples,  for  he  never  Taries  from  that 
tone.  We  Oiall,  haiwever,  take  two  paflages  at  a  ««• 
ture,  in  order  to  be  coniitNited  mth  thoie  tianicribed 
above.  In  the  tragedy  of  Cinna,  aiter  the  confpincj 
was  difcoTered,  /Emilia,  having  nothlng  in  view  bitt 
racks  and  death  to  herfelf  and  her  Iover,  receives  a  pir> 
don  from  AuguAus,  attended  with  the  brighteft  drciim- 
Aances  of  magnanimity  and  tendemeis.  This  is  a  Incky 
Atuarion  for  reprefenting  the  paffiontof  iarpiiCi  and  gra- 
titude  in  their  diSbrent  Aages,  wUch  feem  natnraUy  to 
be  what  CdUow.  Theie  paiGons,  nifed  at  once  to  the 
utmoft  pitch,  and  bemg  at  firft  too  big  fbr  uttemc^ 
muft,  £ar  ibme  monentt,  be  exprefled  by  ndent  eei- 
tures  only  :  ib  ibon  as  tbere  u  Tent  ibr  woida,  the  nift 
expreffions  are  btoken  and  intermpted :  at  laft,  m 
ought  to  exped  a  tide  of  intermingled  ientiments,  occa* 
fioned  by  the  Anduation  of  the  BiinA  betwecn  the  twe 
paffiont.  .£nulin  is  made  to  behave  in  a  very  diflerc»t 
manner :  with  extreme  coolnefs  flie  deicribes  her  own  6> 
tuation,  as  if  ihe  were  merely  a  fpeAator  ^  «r  nHta  tho 
poet  takes  the  taik  off  her  handt : 

£t  je  me  rends,  Seigneur,  ft  ces  hautet  bont& : 

Je  recouvre  la  vi^e  aupr^s  de  leurs  clartĕs. 

Je  connois  mon  forfait  qui  me  iĕmblut  juilice } 

£t  ce  qnc  n'avoit  pik  la  terreur  du  fupplice, 

Je  lens  naitre  en  moa  ame  im  repentir  puifliant, 

£t  mon  coeur  en  fecret  me  dit,  qu'U  y  confent. 

Le  ciel  a  r^foIu  votre  grandeur  iupr£ms  \ 

£t  pour  preuve,  Seigneur,  je  n'en  veuz  que  moi-iniinek 

J'ofe  avec  vanit£  me  donner  cet  ^clat, 

Pnifqu^I  cliange  mon  cceur,  qu'U  veut  changer  VBa!U 

Ma  haine  va  mourir,  qtte  j'ai  crae  immortelle  ; 

£Ue  eft  morte,  et  ce  coeur  derient  ^ujet  fidele  'p 

£t  prenant  deCsrmais  cette  haine  en  horreur^ 

L*ardeur  de  vou$  iertir  &ccede  il  ik  AiKur. 

Aa  V.  ic.  2> 

So  modi  tn  genenl  oa  the  genuine  ientimantt  of  pat 
fion.  We  proeeed  to  parricular  obicrvatiant.  And^ 
firft,  paffiont  feldom  continne  uniform  any  confiderahb 
time :  they  genetaUy  Auduate,  fweUing  and  fiibfidin^ 
by  tumt,  oittn  ia  a  /piick  fucceflion ;  and  the  ioiti* 
ments  cannot  be  juft  tmlefi  they  corre^pend  to  fuch  Auc- 
tuation.  Aocordingly,  a  cIidhuc  never  Aiows  bctter 
than  in  expreifiHg  a  ftveUing  paiBon :  the  ibllowing  pa(> 
laget  may  fuffice  fw  an.iUuAration. 


Digitized  by 


Google 


IK? 


S    E    N  l 

jtbnerm.  .      Haw  kaft  tbou  chanB^d 

The  mklwis  of  the  wavet  and  rocki  to  tkis } 
That  thut  iclenting  the;  ha«e  giy^to  thce  back 
To  «M^,  to  fight  «nd  Ufe,  to  )ove  and  me  f   ^ 

MMornmg  Brid*,  ■&  i.  fc.  7. 

I  would  not  be  the  viUain  that  thou  think*ft 
For  the  whole  Tpace  that*s  in  the  lyrant^s  grafp, 
And  the  rich  earth  to  booU 

Macieti,  aA  iv.  fc.  4. 

The  felknmng  paffiige  expteflfes  &m\j  the  pn>gie&  of 
coDviAioD. 

L«t  me  not  fiir,  n$y  hreathe,  kft  I  diflblve 
That  tender,  lanlj  fonn,  of  painted  air, 
So  Kke  Almcria.     Ha !  it  finks,  it  &Ils  ; 
ril  calch  it  e'er  it  goes,  and  graljp  her  (hade. 
*ru  life !  •tis  Warm  !  *tis  OieT  «tis  (he  herfelf ! 
It  is  idmeria !  'tis,  it  u  mj  wife ! 

Mourning  Bru/e^  z&  ii.  ic..  6. 

In  the  t«ogre&  ef  dwttght  out  reiohitions  becoas 
aore  vigoroas  as  well  as  oor  padwns. 

If  ever  I  do  yield  or  give  confent, 
Bj  toj  aSion,  word,  or  thought,  to  wed 
Aoother  loid}  maj  tben  juftheav'n  {how'r  down,  &c. 
Mouming  BriJe,  ad  i.  fc.  I. 

And  tUk  lead*  to  a  iecond  oUerration,  That  the  di£- 
leRnt  fti^es  of  a  padion,  and  its  didbKnt  diredions, 
finm  birth  to  extindi«n,  muft  be  caietuUy  repTefented 
JB  dwir  order }  becauie  otherwife  the  ioitimeuts,  by 
Wng  au^kccd,  will  appear  ieiced  and  unnatural.— 
Mentment,  ibr  exaaiple,  when  proroked  hj  an  atro- 
'Ctoas  injnry,  Aicharges  iticlf  firft  upon  the  author :  ien- 
'^Biaits  these^ore  of  revenge  come  »lynij%  firil,  and  muft 
in  ibmc  meaiiire  be  eshautied  beibre  tbe  peribn  injured 
think  af  grieving  fer  htmiĕlf.  In  the  Cid  of  Comeille, 
Don  Die};u«  haring  been  aSronted  in  a  cruel  manner, 
«zpRffe«  fcaFceIy  any  feBttment  of  revenge,  but  is  total- 
I7  occajned  in  contemphting  tbe  low  fituation  to  which 
■e  is  icduced  hj  the  ^ont :; 

0  rage !  6  deiefpoir  !  6  vieilleflle  enncmie ! 
ITai-j*  donc  tant  vecu  que  pour  cette  iniamie  > 
£t  ne  fius-je  blanchi  dans  les  travaux  guerriers, 

SK  pour  voir  en  un  jour  Aetrit  tant  de  lauriers  ? 
on  bras,  qo*avec  relpe^t  tout  rEfpagne  admire,. 
Moa  bras  qui  tant  de  fois  a  iauv£  cet  empire, 
Tant  de  fiiis  aSiermr  le  trfine  de  fon  rei, 
Tialttt  donc  ma  querelle,  et  ne  fait  rien  pour  moi  t 
0  CTuel  ibnvenir  de  ma  gloire  paflif ! 
Oaivre  de  tant  de  jours  en  un  jour  efiac£e  !' 
Ni»velle  dignitĕ  fatale  i  mon  honheur ! 
fteci{Mce  6\et€  d*oi&  tombe  mon  honneur  ! 
FaBt-iI  de  votic  £clat  voir  triompher  k  comtc, 
£t  mouiir  iaiis  veng«ance,  ou  vivfe  dans  lia  honte  l 
Comte,  ibis  de  mon  prince  h  picient  goMTcmcur, 
Ce  haut  rang  n'admet  point  nn  homme  fans  honnenr  y. 
Et  ton  jakmi  orgndl  pac  cet  aSiDnt  infigne, 
Maigii£  le  choix  dn  roi,  m'en  a  Td  rendre  indigpe.. 
Et  toi,  de  mes  expl(Hts  glorieui  inArument, 
Mais  d'un  corps  tont  de  glaoe  inutile  omement, 
Fer  jadis  tant  &  «raindre,  et  qui  dans  cette  oSeiiie, 
^'sy  li^  de  parade,  ct  non  pas  de  defenfi;, 
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Va,  qttitte  delontais  k  demier  des  hMBMana;. 
Paffe  poar  aie  Tcnger  en  de  meillcures  mains.. 

LeCid,  n&lk. 


SentiineBtk. 


Theie  ientiments  are  certainly  not  the  firft  that  are 
fttggefted  by  the  padion  of  reientment.  As  the  firft 
movements  of  refentnMnt  arc  always  dircAed  to  tts  ob> 
jeB,  the  very  fame  is  the  caie  of  grief.  Yet  with  iela< 
tion  to  the  fudden  and  fevere  aiftemper  that  ieized 
AIexander  bathing  in  the  river  Cydnus,  Quintus  Cur- 
titts  defcribes  the  firft  emetions  of  the  atmy  as  dire£ted 
to  themfelves,  lamenting  that  they  were  leit  without  » 
leader,  iar  from  home,  and  had  fcarce  any  hepcs  of  re> 
tuming  in  fafety  :  their  king*s  di^ieia,  which  mttft  na- 
turally  have  been  their  firft  concero,  oocnpies  them  bot 
in  the  iecond  place  according  to  that  author.  In  the 
Aminta  of  Tafib,  Sylvia,  upon  a  rcport  of  hcr  lovcrV 
death,  which  ihe  bdicTed  certain,  iiMlead  of  bemoaninE 
the  lofs  of  her  belovcd,  tums  her  thottghts  upon  heriidv 
md  wonders  her  heart  does  not  break : 


Ohime,  ben  fon  di  iaSb, 

Poi  che  quefta  DoveIIa  non  m*uccide. 


A€fc  !v.  tc,  2» 


In  the  tragedy  of  Jane  Shoce,  Alida,  in  the  iiill  pur- 
pofe  of  defttoying  her  rival,  has  the  ibUowing  reflec< 
tion: 

Ok  Jealoufy  t  thou  bane  of  pleafing  {itiendihlp, 

Thou  worft  invader  af  our  tendcr  bo&ms ; 

How  does  thy  rancour  poiibn  all  our  foftiie&, 

And  turn  our  gentle  naturc  into  bittemeis  ! 

Sec  where  ihe  comes !  Once  my  heart's  deareft  bleiGag(. 

Now  my  changM  eye*  aie  blalled  with  hcr  beauty, 

Loathe  that  known  &ce,  and  ficken  to  behold  her. 

A&  iii.  &.  i- 

'theSe  are  the  reSedions  of  a  cool  fpe&ator.  A  paflion^ 
while  it  has  the  aicendant,  and  is  nreely  indulgcd,  fug« 
gefts  not  to  the  perfon  who  ieds  it  any  icntiment  to  its- 
own  pi^ttdice :  reileAions  Uke  the  ibiegauig  occur  not 
readily  till  the  paiSon  has  fpent  its  vigour. 

A  peribn  ibmetimes  is  agitated  at  once  by  diSercnt. 
paffions ;  and  the  mind  in  that  cafe,  ribtaung  like  Mi 
pendttlum,  vents  itfelf  in  ientiments  thht  partake  of  the 
fiutte  vibration.     This  we  give  as  a  thitd  obfervation : 

J^en.  Woold  I  had  never  trod  this  Ehgliih  eatth, 
Or  lelt  the  Aatteries  that  grow  upon  it !: 
Ye*ve  angels  faces,  but  heav^i  knows  your  hearts. 
What  ihaU  become  of  roe  now  ?  wretched  lady ! 
I  am  the  moft  unhappy  woman  lirin^. 
Alas  !  poor  wenches,  where  are  now  your  fortunes  ? 

[To  Aer  wometn- 
ShipwreckM  upon  a  kingdon^  where  no  (Hty, 
No  friends,  no  hope,  no  kindi«d,  weep  ht  me : 
AJmoA  no  graTC  alliowM  me. 

Hinry  VIII  i£tiSLfc.n. 

&lieffo.  Oh  deril,  devil ! 
If  that  the  carth  could  teem  with  womanVtcan,. 
Each  drop  (he  talls  would  prore  a  ««ocodile. 
Out  of  my  fight ! 

Defihmomtt  I.  wiU  not  itay  t*6fiend  yoo.  [^Goingi- 

Lotiovuo.  Tnily,  an  obedient  lady : 
I  do  befeech  your  lordAiip,  calThci  badi. 

Oth.  Mifliels<~— 
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Def.  My  lord. 
'      Oth.  'What  wottld  70U  with  her,  Sir  ? 
.  Lod.  Who,  I,  nay  lord  > 

Otli,  Ay  }  you  did  wiflt  that  I  would  makc  her  turn. 
Sir,  flie  can  tum  and  turn,  and  yet  go  on ; 
And  tum  agaih.     And  flie  can  weep,  Sir,  weep  ; 
And  ftie's  dbedient :  as  you  fay,  obedient : 
Very  obedient— proceed  you  in  your  tears— 
Concerning  thls,  Sir,— oh  well"  painted  paATion  !— 
1  am  commanded  home— get  you  away, 
1*11  Tend  for  you  anon— Sir,  I  obey  the  mandate, 
And  will  retum  to  Vemce.— Ilence,  avaunt ! 

\Exit  Defdemona. 
0tlut/0f  adl  iv.  fc.  6. 

JEimlia.  Oh  !  my  goodlord,  I  would  fpeak  a  woid 
i»ith  you. 

•     OtheUo.  Yes,  'tis  ^milia— By  and  by She's  dead. 

,*Tis  like  flie  comes  to  fpeak  of  CaAio^s  dealh  ; 
The  noife  was  high.— Ha !  no  moie  moving  ? 
Still  as  the  graye.     Shalt  ftie  come  in  >.  werH  good  i 
I  think  Ate  Ilirs  again — No— what's  the  beft  ? 
If  fl)e  come  in,  flie1!,  fiire,  fpeak  to  my  wife  : 
TWy  wife  !  my  wife  !  what  wife  ?  I  havc  no  wife  j 
■Oh  infupportable!  oh  hcayy  hour  ! 

Othelk,  aa  V.  fc.  7. 

A  fourth  obfervation  is,  That  nature,  which  gave  us 
paAions,  and  made  them  extremely  benelicial  when  mo- 
derate,  intended  undoubtedly  that  they  fttould  be  fub> 
jeAed  to  the  govemment  of  reafon  and  confcience.  It 
is  therefore  againd  the  order  of  nature,  that  paffion  in 
Mij  cafe  Aiould  take  the  lead  in  contradidlion  to  reafon 
-and  confcience  :  fuch  a  ftate  of  mind  is  a  fort  of  anarchy 
which  eyery  one  is  aAiamed  of  and  endeavours  to  hide 
or  diiTemble.  Even  love,  however  laudable,  is  attended 
-with  a  confcious  Aiame  when  it  becomes  iinmoderate : 
it  is  corered  from  the  world,  and  difclofed  only  to  the 
Jseloycd  objeft : 

Et  que  l'amour  fouvent  de  remors  combattu 
Paroiffe  une  ^oiblelTe,  et  non  une  vertu. 

BoiLEAD,  i^Art  Poel.  chant.  iii.  L  10 1. 

O,  they  Iove  leail  that  let  mĕn  know  they  love. 

Two  Gentleman  ofVcrona^  aft  i.  fc,  3. 

Hence  a  capital  rule  in  the  reprefentat]On  of  immoderate 
'paiTions,  that  th^ y  ought  to  be  hid  or  difiembled  as  much 
as  poAible.  And  this  holds  in  an  efpecial  manner  with 
refpeft  .to  criminal  paAions  :  one  never  coanfels  the  cora- 
midion  of  a  crime  in  plain  terms ;  guilt  muH  not  appear 
in  its  native  colours,  even  in  thought ;  the  propofal  muft 
be  made  by  hints,  and  by  reprefenting  the  aftion  in  f(mie 
favourable  light.  Of  th^  propriety  of  fentiment  upon 
fuch  an  pccaAon,  Shakefpeare,  in  the  Tem/>eft,  has  given 
us  »  beautiful  examp1e,  in  a  fpeech  by  the  ufurping  duke 
,9f  Milan,  advifing  Sebaftian  to  murder  his  brothcr  the 
king  of  Naples : 
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Atttom». 


-What  might. 


Worthy  SebaAian,— O,  what  might-— no  more. 

And  yct,  methinks,  I  fee  it  in  thy  face 

.What  thou  AiouldA  be  :  the  occaTion  fpeaks  thce,  and 

My  Arong  imagination  fee8  a  crown 

Dropping  upon  thy  head.  Ad  ii.  fc.  2. 

A  pidure  t£  this  kind,  perhaps  ftill  finer,  is  exlubited 

2 


in  King  John,  whcre  that  tyrant  folicits  (ad  iii.  (c.  jOsniialri 
Hubert  to  murder  the  young  prince  Arlhur ;  but  it  b  '-"«3 
too  long  to  be  inferted  here. 

II.  As  things  are  bcft  illuArated  by  their  contraties, 
We  proceed  to  faulty'  fentiments,  dirdaining  to  be  in- 
debted  for  examples  to  any  but  the  moft  approved  au- 
thors.  The  ^rtt  clafs  Aiall  confift  of  fentiments  that  ac- 
cord  iiot  wilh  the  paAlon  ;  or,  in  other  words,  fenti. 
ments  that  the  paAion  does  not  naturally  fuggeft.  In 
tne  fecond  clars  ftiall  be  ranged  fentiments  that  may  be- 
long  to  an  ordinary  paAion,  but  unruitable  to  it  as  tinc- 
tured  by  a  Gngular  chara£ler.  Thoughts  th^t  properly 
are  not  rentiments,  but  rather  defcriptions,  make  a 
third.  Sentiments  that  belong  to  llie  padion  repre- 
fented,  but  are  faulty  as  being  introduced  too  early  or 
too  late,  make  a  fourth.  'Vicious  feiitiments  expored 
in  their  native  drefs,  inftead  of  being  concealed  or  dif- 
guifed,  make  a  fifth.  And  in  the  laft  clafs  Aiall  be  col- 
leAed  fentiments  fuited  to  no  chaia£ter  nor  pa(fion,  ind 
therefore  unnatural. 

The  firfi  clafs  contains  faully  fentimenls  of  vanous 
kinds,  which  we  Aiall  endeavour  to  diftinguifti  from  eac& 
other. 

1.  Of  lentiments  that  are  ,faulty  by  being  above  the 
t(me  of  the  paAion,  the  following  may  fcrve  as  an  exi- 
ample : 


Othello. 


-O  my  foul's  joy  1 


If  after  every  tempeft  come  fuch  calnu, 

May  the  winds  blow  tiil  they  have  waken'd  death : 

And  let  the  labouring  bark  climb  hills  of  £eas 

Olympus  high,  and  duck  again  as  low 

As  hell's  iiom  heaven  ?  OiheJlo,  ad  ii.  (c.  d 

This  fenl5ment  may  be  fuggefled  by  violent  and  in- 
Aamed  paAion  ;  but  is  not  fuited  to  the  fatisfaflion,  how- 
ever  great,  that  one  feels  upon  efcaping  danger. 

%.  Inftance  of  fentimertts  below  the  tone  of  the  paf- 
fion.  Ptolemy,  by  putting  Pompey  to  death,  hawng 
incurred  the  difpleafure  of 'Cscfar,  was  in  the  utmoll 
dread  of  being  dethroned  :  in  tliat  agitaliiig  fituation, 
Comeille  makes  him  utter  a  fpeech  full  of  cool  rcHec- 
tion,  that  is  in  no  degree  espieftive  of  the  paftion. 

Ah  !  fi  je  l'avois  cr^,  je  n'aurois  pas  de  maitre, 
Je  ferois  dans  le  trCne  ou  le  ciel  m'a  fait  na!tre ; 
Mais  c'eft  une  imprudence  aiTez  commune  au\  rois, 
D'ĕcouter  trop  d'avis,  et  fe  tromper  au  choi.\. 
Le  Deftin  les  aveugle  au  bord  du  precipice, 
Ou  fi  quelque  lumiere  en  leur  ame  fe  gliffe, 
Cette  ^uffe  clarte  dont  il  les  eblouit, 
Le  plonge  dans  une  gouffre,  et  puis  s'evanouit.  ' 

La  Mort  de  Pomph,  aft  iv.  fc,  I. 

3.  Sentiments  that  agree  not  with  the  tone  of  the 
painon  ;  as  where  a  pleafant  fentiment  is  grafted  upon 
a  painlul  paSion,  or  the  contiary.  In  the  foiIowing 
inftances,  the  fentiments  arc  too  gay  for  a  ferious  paf- 
fion: 

No  happier  ta(k  lhefe  faded  eyes  purfue  ; 
T<}  read  and  weep  is  all  they  now  can  do. 

Eloifa  to  AbelarJ,  1.  47. 
Again ; 

Heav'n  i\rft  taught  lctters  fbr  fqme  wretch's  ad, 
Some  banifti'd  lover,  or  fome  captir*  maid  : 

They 
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kiiMiit    Thcy  Stc,  th«y  rpetk,  they  bitathe  wbat  love  islpires, 
^V~'    Warm  from  the  roul,  and  faiihful  10  its  fires } 
The  virgin'8  wiih  without  her  ^edts  iuipart, 
£xcafe  the  blulh,  and  pour  out  all  the  heart ; 
Speed  the  fbrt  Intercourre  froin  foul  ^o  foul, 
And  waft  a  figh  from  Indus  to  the  pole. 

ELi/a  to  AMard,  1.  51; 

Thefe  thoughts  are  prelty :  they  fuit  Pope,  but  not 
Eloifa.  . 

Satan,  enraged  by  a  threatening  of  the  angel  Gabriel» 
infwers  thus  : 

Then  when  I  ara  ihy  caplive,  talk  of  chains, 

Proud  limilary  cherub  ;  bul  cre  then 

Far  heavier  load  thyfelf  expt-ft  to  fetl 

Froni  my  pr»vailing  arm,  thjugh  heaven's  King 

Ride  on  thy  wings,  and  thou  wilh  thy  compteis, 

Us'd  to  the  yoke,  drawM  his  triumphant  whcels 

In  progrtfs  thro'  the  road  of  heav'n  Jlar  ta^^J. 

Parai/ife  Lqfl,  book  iv. 

The  concluding  epithet  forms  a  grand  and  delightfiil 
image,  which  cannot  be  the  gentune  o£&piing  of  rage. 

4.  Sentiments  too  •nificial  for  ■  ferion$  paiBon.  The 
f.rQ  esample  is  a  fpeech  of  Percy  expiring. 

0,  Harry,  thou  haft  robb'd  me  of  my'  growth  : 

I  better  brook  the  lofs  of  brittle  life, 

Than  thafe  proud  titles  thou  haft  won  of  me : 

They  wound  my  thouglits  worfe  than  thy  fword  my 

fleflj. 
Bot  thought*s  the  AaTe  of  life,  and  life  time's  fool ; 
And  time,  that  takes  furvey  of  all  the  world, 
A[ufi  hare  a  fl«p. 

Firft  Part,  Henry  IV.  aS  v.  fc.  9. 

The  ientiments  of  the  Mourning  BriJe  are  for  the 
moS  part  no  lcfs  dellcate  thaa  jull  copies  of  nature  :  in 
the  foUowang  e.\ception  the  piaure  is  beautiful,  but  too 
trtful  to  be  fuggefted  hf  fevere  grief. 

Almtria.  O  no !  Time  gives  increafe  to  my  afiUc> 
tions. 
The  chrcUng  houis,  that  gather  all  the  woe» 
.Which  are  diffus'd  through  the  revolving  year,  '' 
Corne  heavy  laden  with  th'  oppre(Eve  weight 
To  me ;  with  me,  fucceflively,  they  leave 
The  fighs,  tfae  tears,  the  groans,  the  reftlefs  car^t, 
And  all  the  dampt  of  grief,  that  did  retard  their  Aight  \ 
They  (hake  thdr  downy  wings,  and  fcatter  all 
The  dire  colleded  dews  on  my  poor  head  } 
Then  fiy  with  joy  and  fwiftnefs  fiom  aae.     Aft  i.  fc.  t. 

In  the  fame  play,  Almeria  feeing  a  dead  bsdy,  which 
ihe  took  to  be  AIphonfo's,  eipreiTes  (entiments  Arained 
and  artilicial,  which  nature  fuggefts  not  to  any  perfon 
upon  fuch  an  occafion  : 

Had  tkey  or  hearts  or  eyes,  that  did  this  deed  \ 
Could  eyes  endure  to  guide  fuch  cruel  hands  \ 
■  Are  not  my  eyes  guilty  alike  with  theirs, 
That  thus  can  gaze,  and  yet  not  t«im  to  flone  ? 
— -I  do  not  weep  T  The  fprings  of  tears  are  dry'd, 
And  of  a  fnddeii  I  am  calm,  as  !f 
All  thirgs  were  well  >  and  yet  my  huAnnd*s  tnur» 
der'd! 
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Yes,  yes,  I  know  to  moum :  I'li  Auicc  this  heart,       ScrtJiBentsi 
The  luurte  of  wo,  and  let  tbe  torrenl  ia. 

A&  V.  fc.  I  r. 

Pope's  elegy  to  the  memory  of  an  uDfortunate  lady, 
exprcflcs  delicately  the  moft  tender  conccrn  and  forrow 
that  one  can  feel  for  the  deplorable  fate  of  a  perfon  of 
worth.  Such  a  poem,  deeply  ferious  and  pathetic,  re- 
jeAs  with  dirdain  all  iiAion.  Upon  that  account,  the 
followlng  pnSage  dererves  no  quarter  ;  for  it  is  not  the 
language  of  the  heart,  but  of  the  imagination  indulging 
its  iiights  at  e?.fe,  and  by  that  means  is  eminently  di(- 
cordant  with  the  fubjeft.  It  would  be  a  ftill  more  fe- 
vere  cenfure,  if  it  (hould  be  arcribed  to  imitation,  copy- 
ing  indilcreetly  what  has  been  faid  by  others : 

What  though  no  weeping  lores  thy  a(hes  grace, 
Nor  polifli'd  marble  emulate  thy  face  ?  . 

What  though  no  lacred  earth  aUow  thee  room, 
Nor  hallow''^  dirgc  be  multet'd  o'er  thy  tomb  ? 
Yet  (liall  thy  grave  with  ri(5ng  flow'rs  be  dreft^ 
And  the  green  turi  lic  iightly  on  thy  breaA  : 
There  (hall  the  mom  hcr  eirlicA  tears  beftov, 
There  the  firft  rolĕs  of  the  year  (hall  blow  ; 
While  angels  with  their  filver  wings  o'er(hade  • 

Tbe  ground,  now  facred  by  thy  relics  made. 

5.  Fancifiil  or  Soical  (entiment*.  S^itimeats  that 
degenerate  into  point  or  conceit,  kowever  they  may 
Bmufe  in  an  idle  hour,  can  never  bie  the  o&pring  of  any 
ferious  or  important  pa^Tion.  In  the  Jeru/alem  of  TaJTo, 
Tancred,  after  a  fingle  combat,  fpent  with  ^itigue  an4 
lofs  of  blood,  Eills  into  a  fwoon  ;  in  which  fituatlon,  un- 
derftood  to  be  dead,  he  is  difcovered  by  Erminia,  who 
was  in  love  witb  bim  to  diftra£lion.  A  moie  happjr 
fituition  cannot  be  imagined,  to  raife  grief  in  an  inftant 
to  its  higheft  pitch  ;  and  yet,  in  venting  her  (brrow,  (he 
dcfcends  moft  abominably  into  antitheCs  and  concat 
even  of  the  loweft  lund  : 

E  in  lui  versS  d'inefticabH  vena 
Lacrime,  e  voce  di  fofpiri  mifta. 
In  che  mi(ero  punto  hor  qui  me  mena 
Portuna  ?  a  che  veduia  amara  e  trifta  T 
Dopo  gran  tempo  i'  ti  ritrovo  &  pelia 
Tancredi,  e  ti  riveggio,  e  n^p  fon  vifta 
Vifta  non  fon  da  te,  benche  prerente 
T'  trovando  ti  perdo  etemamente. 

Cauto  ]dx.  ft,  105» 

Armida's  lamentation  refpefting  her  lover  Rinaldo  is  in 
the  fame  vicious  tafte.  Vid.  canto  xx.  ftan.  124,  125. 
1x6. 

^een.  Give  me  no  help  in  lamentation,  , 

I  am  not  barren  to  bring  forth  complaints  : 
AU  fprings  reduce  their  currents  to  mine  eyes, 
That  I,  being  govem'd  by  the  wat'ry  moon, 
May  fend  forth  plenteous  tears  to  drown  the  world,  _ 
Ah,  for  my  hulband,  for  my  dear  lord  Edward. 

King  Richard  U.L  ad  ii.  fc.  7^, 

Jane  Shore  uttert  her  laft  breath  in  a  witty  conceit : 

Then  bH  is  well,  and  I  (hall  (leep  in  peace 
'Tis  very  dark,  and  I  have  loft  you  now 
Was  tbeienot  foiBething  I  would  ha*e  bequeath'd  you^ 

£ut 
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Aav. 

GtnUord  «tf  ittdjr  liii»Oi»fv  «ilieB  bMb  trett  eon* 

ThoB  Aand^a  imnuiv*d) 
Calm  ta(i|iei  ilu  iipon  tbjbcwtewis  ^taw ', 
Thy  eyes  that  flow*d  ib  £ift  iioc  £dwaid's  loG^ 
-  Gaze  unconcem^d  upon  thc  tHtn  rouod  thee, 
.  As  if  thou  had'ft  iefalv'd  to  brave  thjr  &tc, 
And  trinmph  in  the  midft  of  de£>lation. 
][£i !  6e,  it  fwells,  tbe  fiquid  crjrHal  rifts, 
It  Aarts  in  fp(te  of  thee  ■■     .but  I  will  catch  it, 
Nor  let  the  earth  be  wet  with  dew  fo  ncb. 

£m§»  Jam  Oriy,  tA  ir.  naar  tbe  «nd. 

The  oondudlng  (enthaent  is  altogether  Snical,'  unlyit- 
aUe  to  the  importance  of  the  occafion,  and  even  to  the 
digmty  of  the  paffion  of  love. 

ComdUe,  m  Ut  Enamtm  tftht  Cul,  anAming  ati  ob* 
jedimiyllMt  UalMtiments  aie  Ibmetimes  too  mnch  re. 
£ned  &a  perion*  in  deep  diftreis,  abierves,*that  if  poets 
did  not  indttlge  ientiments  more  ingenious  or  rcfin«d  than 
are  promptea  by  paiBon,  thcir  periarmances  would  of- 
ten  be  low,  and  extreme  erie^  would  ncver  fuggeft  but 
teschim^tian*  merelf .  This  is  in  plain  language  to  af- 
ieit^  that  forced  thoughts  aie  more  agreeable  than  thoie 
dUrt  are  liatural,  an^ought  to  be  preterred. 

The^W  clals  i*«f  CsBtiments  that  may  bekmg  to  an 
ordinary  pa^km,  but  are  not  perCB^Uy  eoncordant  witb 
tt,  a*  tibntticd  bj  a  ftngular  cnamAer. 

In  the  laft  aA  of  that  eacdlant  coaedj  Tit  CtrtUfi 
^f^ndt  Xady  £af7,  upoB  Sir  Chafle»'s  xeformation, 
it  made  to  exprei*  moie  violent  and  turbulent  ienti- 
ments  6f  j(qr  than  are  coniiftent  with  the  mildncis  <^  hcr 
chaiader. 

LaAf  Eafy.  O  the  ibft  treaiiire!  O  the  dear  ie> 
mrd  of  long-deiiring  love.— Thus !  thus  to  have  jou 
mine,  is  bmething  moie  than  happlnefi;  *tis  double  Ufe, 
and  madneis  of  abounding  joy. 

The  ibllowing  InAances  ate  defcriptiant  rather  than 
lentiments,  wMcn  compgie  a /^i/clais. 

Of  this  defenpt3ve  tnannĕr  6f  paintine  fhe  palCohs, 
there  u  ia  the  H^fyhu  of  £utipides,  aS  v.  an  !lluftri. 
4lUtiaftincc,  vis.  the  fpeech  of  Theinis^  upon  htaangat 
^AWsi^rotiait.  I&RaoHi«'fitngady  of.^ftirr,  tha 
«{ueen  hearing  of  the  decree  iSued  againft-  her  peopla, 
inftead  ^  expiefl>ng  fentiments  (iiitable  to  thf  ofxafion, 
tflrm  her  attention  upon  hericlf,  and  deicribes  wilh  ac- 
curacj  her  own  Ctuation. 

iJuRe  ciel!  tout  mon  Ikng  daits  mes  vdhes  fe  ^lace. 
t;'      ■*  „  '     AaLic.3, 

Again,     '  ...   , 

B^i^BBnWn.Amen  eibiĕdiik  It  paiaa    . 

E/lAtr,  •&  ilK  f<$.  r. 

•■'  -   .  *  '    '         • 

,ilr^a^,Quelprodiigeitou^wwi«Kt<><">blB  4^«».%». 


Je  imis  lenfiblc  k  hi  pidĕ  >  »^ 

..    44trMi%aAii.fii7. 


21te/.    04raMipeffiaai«i«irdeAfae>fe! 

arwtwi  •/Pbltmrt,  vA  Si.  Ic.  6. 

What  other  are  the  fotegaing  inSaaoc*  bKt  deiciitMg 
,tbc  paifion  another  feels } 


wmB/e, 


v' 


|ja  douoepK  oe  U  vQlxpJbn  esi^^ice^&ip-^. 


l»T 


The>ir<iiiciafr  ii  of  IMmeMts  expreflM  looear^ 
ac.lao^te. 

Soae  enmpka  OMitioned  Bbov«  belong  to  dls  cla6. 
Add  tbe  UlMnng  £cam  VtiMt  Ptefirv^3,  ad  v.  at  ib* 
clofe  of  thc  fcenc  betwoen  Behrtdeta  nnd  hcr  itttt 
PtinlL  The  acoount  gtven  by  Belviden  of  the  dangtt 
Im  «ms  in,  asKl  of  her  hiilband't  threatenlng  to  mui^ 
bcc,  oaght  natutallj  to  htnre  alatmcd  her  reletiting  fa- 
thtr,  aaid  to  ba.v*  Hmda  him  eipicft  the  moft  pettnrbed 
ientimcnts.  Inftead  of  whicb,  he  difiblves  into  tender* 
im6  and  Iove  fbr  his  daughter,  as  if  he  had  already  de< 
livcred  her  Irom  dangcr,  and  as  if  thcre  were  a  pa&ft 
tranquilBly : 

Canft  thou  iatattt  ne  «11  m]rfoWetfaft  1 
I'll  hcticeiaithM  indeed « ^ather )  n0ver« 
Never  more  thus  «npo^  but  chei^  tbee, 
Dear  as  thc  vit«l  warmth  that  iecds  mj  liiit, 
Dear  as  thofe  eycs  tlnit  «re^  ia  fi>ndneis  o'er  thee  t 
Peace  to  thj  liMrt. 

Immoral  fentiiBents  eapolcd  in  their  native  cblottH^ 
inftead  of  bcing  concealed  or  diiguiied,  compoie  thc 
Mti'  c]afs. 

The  Lady  Macbeth,  ptcjc&uig  the  dcaitb  of  the  king, 
has  thc  following  fo]iloqu]r : 

I    ■        ■       ■The  raven  himielTs  not  hoatle 
That  ctoakt  the  latal  Cnlrance  of  Duncan 
Under  mj  battlementt.     Come,  all  jou  fpirits 
That  tend  on  mortal  thoughts,  unfex  me  here, 
And  fill  me  from  thc  cnmn  to  the  (oe,  «ay  fm 
Of  direft  cruelty ;  nakt  thick  mj  blood, 
.    Stop  up  th'  acceb  and  paflage  to  renmie, 
That  no  coinpun£Uous  vifitings  of  natuic 
Shake  my  fell  puipofe.  Maebcth,  a£l  i.  £:•  7i 

This  fpeech  js  not  natu«l.  A  treacherous  muidcr  wat 
never  perpetrated  even  by  the  moft  hardened  nuicrent 
withottt  compunAion :  and  that  the  lady  here  muft  hatc 
been  in  horrible  agitation,  appcats  innn  her  invokiDg 
the  infctnal  fpirits  to  fiU  her  with  cmelty,  and  to  flop 
up  all  avenuet  to  remoHe.  Bnt  in  that  ftate  of  niiiMl 
it  is  a  never'fa8ing  artiSce  of  felf-dccat  to  draw  tke 
thirckett  vail  orer  the  wicked  adion,  and  to  estma- 
ate  it  by  all  tbe  circumflances  that  imagination  ean  fu^ 
geft  :  an4  if  the  (;rime  canoot  bcar  difgiufe,  the  nest  at- 
tempt  b  to  thniil  it  out  af  mind  aUogethcr,  and  to  laA 
on  to  a£l}on  without  thooght.  This  laft  was  thc  k»f- 
band^k  method. 

Stranectbing*  I  have  in  head,  that  wil  tS  hand; 
Which  muft  be  afted  ere  they  muffr  be  feann^i 

Aa«.ft.i- 

Th^  ,ia^y  foIlovits  neilher  of  thefe  courfes,  but  in  a  de* 
liberate  manner  endeavourt  to  fortify  her  heait  in  tbe 
comnuilion  of  an  execrable  crime,  withouL  cven  attanpl* 
ing  to  csioar  it.    Thts,  wc  think,  is  not  MtuMl>  *^ 

hoj* 
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The  /ifi  dalla  comprditBdt  lentiiBenU  that  m  unns- 
tnnI,MbeingfDitt(ttOBachanfiarnor  paSon.  Theb 
may  be  (ub<llvided  into  ihice  branche* :  fiift,  iendinenta 
Bnmitable  to  the  conilitution  of  man,  and  to  thc  laws  of 
,hcinature;  ikond,  inconMent  lentinicnts }  third,  Iea> 
timents  that  are  pure  rant  and  extravaganca. 
.  Whoi  tbe  fafaje  it  «f  hn«MB  aSain,  «*cry  «rent,  er»- 
ij  inddent,  and  eyery  circumllance,  ou^  to  be  nati»> 
al,  otberwiie  the  initatien-  i«  impedEed.  >  Bot  «n  im- 
pfEFed  imitation  it  a  venial  fault,  compared  with  that 
«^E^nnin^  crola  to  nature.  In  tlw  H^fofytiu  of  Euri- 
Bdei  (ad  iv.  fc.  5.),  Hippolytua,  wiihing  £9r  another 
klf  in  hu  owB  fitua^,  <•  £h>w  nmch  (Sjt  h«)  ihouU 
^be  touched  with U*  mi«f«rtune !**  as  if  it  weie  natonl 
to  grieye  more  iiar  the  misfiirtuiM  «f  aaothcr  than  bt 
oiie'(own,  . 

'  O/im/n.  Yet  I  behold  heiwyet— and  now  no  more. 

Tan  yonr  lightt  inward,  eje*,  and  view  mj  thoughu ; 

So  (hall  yott  ttill  behold  ber-.*unU  not  be. 

0  inpotence  of  fight !  mcchanic  (cnle 

Wliich  to  estetior  obJeAs  ow*ft  thy  6calty, 

Notlecingofeleaion,  butneeeffity. 

Thnt  do  our  eyea,  at  do  all  oommon  mirron, 

&icoeffive1y  itSie&  fnoceediBg  im^es. 

Nor  what  they  would,  but  muft ;  •  ftar  or  toad  } 

Jaft  u  the  hand  of  chioce  adminiden  1 

Mĕurmi^  BriJt,  tL&  ii.  lc.  8. 

No  aun  in  his  iaiiiM,  cvcr  thooght  of  applyiag  bu 
q|ai  to  diicover  wbat  peScs  in  hit  mind ;  fiu;  Ie&  ot  bla- 
■ing  bit  eyes  ibr  not  lecing  a  thoNght  oc  idea.  In  Mo- 
BcR^  fJhar*  {•&  iv.  {c.  7.)  HarMgon,  beiM  robbed 
af  Ut  money,  fcixes  himleu  by  tne  aim,  mimking  it 
&r  that  of  tbe  robber.  Aad  agata  be  expreflc«  himfelf 
uidkiw: 

le  venz  «Her  qaetir  la  jdUce,  et  fiura  donner  la  qne- 
Kn  ft  toute  ma  maifim}  \  &ivantet,  h  valets,  h  fils,  h 
fik,ctlknioiairfL 

lUt  tt  h  abrurd  as  lcaroe^  to  provoke  •  iiule,  if  it 
W  not  at  the  author. 
Of  tha  bcand  bnnch  the.foUowing  eiample  may 


>Now  Ud  me  rua. 


And  I  vrill  ibive  with  thingt  in^J^hh^ 
Yca,  get  tbe  better  of  thcm. 

/o&r/  C«tfiir^  •&  u.  ic.  3. 

Of  ihe  third  brancli,  take  the  foUowing  iamplet.  Lo- 
ca,  talkiBg  of  P^mpey^s  Cipttlchrc, 

1  Romanum  nomen,  et  omne 

Impeiinm  magno  cft  tomuli  modus.    Obrue  iaxa 
CibBiiie  plena  dcAm.    S  tota  eft  Herculis  OetCk 
£t  juga  tota  vacant  Bromio  Nyieia ;  quare 
Ihw»  m  Egypto  Magno  lapis  >.  Omnia  Lagi 
Ran  twen  poteA,  fi  nuUo  cerpite  nomen 
Hsiieiil,    Erremus  populi,  cincrumque  toonuB, 
Magae,  meta  nuUaa  NiU  calcemut  arenas. 

Lib.  nii.  1.  798. 
Thmia  Bom*»  tranilatioii : 

Wh«a  Ihen  are  ieas,  or  alr,  or  earth,  or  &sm, 
WhemV  Rafl»e't  empire  Ilretchc*,  Pompey  lict. 
YoL.  XIX.  Part  J. 
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Fa^  be  ttie  vlk  memorial  then  coBveyM ! 
Nor  let  thls  ftane  the  partial  godt  upbraid. 
ShaU  Hcrcule»  all  Oeta't  heighu  demand, 
Aad.Nyfa's  hiU  ibr  Bacchuc  only  (lagadi 
While  ont  poor  pebble  is  thc  warrior's  doom 
That  fi>ught  the  cauliB  ef  Uberty  and  Rome  i 
It  Fate  decree*  he  muil  in  Egypt  lie, 
Let  the  whole  fertile  realm  his  gtave  fupply, 
Yield  the  wide  country  to  hit  awiiil  ihade, 
Nor  let  ut  date  on  any  part  to  tiead, 
Fcaifiil  we  «iolate  tbc  mighly  dead. 

The  fidlowing  pailages  an  pun  rant.  Coriolaausy 
fpeaking  to  hit  mother, 

What  it  thit  i 

Your  kneet  to  aw  ?  to  your  correAed  ion  ? 

Then  let  the  pebblet  on  the  hungry  beacb 

FUIop  tbe  iUrt :  then  kt  the  mutinous  windt 

Strike  the  proud  cedart  'gainil  the  fiery  fuo : 

Murd'ring  impoffibiUty,  to  thake 

What  cannot  be,  iUght  wock. 

CmoitHut,  aft  i.  ic.  5» 

Cte/ar.  ■■Danger  knowi  full  well, 

That  Cc^ar  b  more  dangerout  than  he. 
We  wera  two  Uont  Utter*d  in  one  day, 
And  I  the  cldcr  and  mon  terrible. 

Ju&u  Ctefir^  8&  tt.  ic.  4« 

Ytntu&u,    But  you,  en  lore  miiled  your  waiidhiag( 
eyes, 
Wen  fttn  the  chief  and  bcft  of  hoBian  nce, 
Fnm*d  in  the  very  pride  and  boaft  of  natnra, 
So  perfed,  that  the  gods  who  £»rm'd  you  wonderM 
At  their  own  ildll,  and  cry'd,  A  lucky  hit 
Hai  BMtuied  our  defign.    Drtdem,  JUlfi>r  Low,  ad-t« 

Not  to  talk  of  the  impiety  of  tbis  fimtiment,  it  it  ludi« 
croui  inftead  of  being  lofly. 

The  £imoiit  eptupn  on  Raphael  itnotleitabiiiid  thaa 
aay  af  the  IbtegoiAg  pofigcs : 

Raphael,  tioHiit,  quo  Kiipite,  vinci, 
Rerum  magna  puent,  et  mociente  moci. 

Imitated  by  Pttpe,  in  hit  epiuph  on  Sir  Godfi«y  KiieU' 
ler: 

Living,  gieat  Natura  fear*d  he  might  outvie 
Her  woru ;  and  dying,  iean  heri^may  die» 

Sacb  ia  tbe  iiDrce  of  imiudon ;  for  Pope  of  himieif 
would  iiever  have  beea  giulty  of  a  thouj^t  fit  cztnv»> 
gaat. 

SENTINEL,  or  Sektet,  in  miUtary  aftirt,  « 
private  ibldier  placed  in  fome  poft  to  watch  the  ap- 
proach  of  tbe  enemy,  to  prevent  furpriiet,  to  ftop  iikh 
■>  would  pait  without  orders  or  difcovering  who  they 
•re.  They  ara  placed  beibra  the  arms  of  all  guardi^ 
•t  the  tcnu  and  doon  of  general  oAkeis,  colonels  «I 
ngiments,  &c. 

SENTtNEL  PtrJu,  •  ibldier  poiled  ocar  an  enemy,  or 
in  ibme  very  daogeroua  poft  whera  fae  is  in  hacani  of 
being  loft. 

AU  ientinels  are  to  be  vigilant  on  their  pofts  ;  neither 
•ra  they  to  fin?,  fmdke  tobacco,  nor  ^u&er  any  noire  to 
be  made  near  diem.  Tbey  ara  to  have  a  watchiul  eye' 
over  the  things  committed  to  their  charge.  Thejr  are 
aot  to  fiiKr  any  tight  to  tcmain,  or  anj  fira  to  be 
X  nade. 
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made,  ncar  tboir  poAs  m  tbe  nig)it-tlme ;  neither  is  any 
fentry  to  be  relieved  or  iemoved  from  hi»  poft  but  by 
the  corporal  of  the  guard.  They  are  not  to  fijflFcr  any 
one  to  touch  or  handle  their  arms,  or  in  tbe  nigbt-time 
to  come  within  ten  yards  of  ibeir  poft. 

No  perfon  is  to  Arike  or  abule  a  fentry  on  his  po(l } 
but  when  he  hat  committed  a  crime,  he  i$  to  be  rdie> 
ved,  and  then  puniihcd  according  to  the  r^les  and  ar- 
tides  of  war. 

A  fentine1,  on  bis  poA  in  the  night,  is  to  know  no- 
body  but  by  the  comtter-Sgn  :  when  he  challcnges, 
aad  is  anfwered,  Reli^,  he  caJU  out,  Slcitd,  reli^l  ad- 
vaHce,  cor/iora/.'  upon  which  ibe  corpoial  halts  lua  m«n, 
and  advances  alone  wilhin  a  yard  of  the  lĕnlry's  fire- 
]ock  (firA  ordering  his  party  to  refl,  on  which  the 
fentry  does  the  fime),  and  gives  him  the  counter-Agn, 
taking  care  that  no  one  hear  it. 

SEPIA,  the  CuTTLE-FiSH,  a  genus  of  animals  be- 
longing  to  the  clafs  of  vermes.  See  Ut;iJUiKXHOi.oc  Y 
Jndex. 

The  oSicinal  cuttle  aSurds  the  cutlle-bone  of  the 
ihops,  which  was  formerly  uted  as  an  abforbent.  The 
bones  are  frei}uently  Srmg  on  all  oar  ihores  ;  the  animal 
very  rarely.  The  eonger  eels,  it  is  fiiid,  bite  off  thcir 
arms,  or  feet ;  but  !t  is  added  ^ey  grow  again,  as  does 
the  lizard*s  tail  (Plin.  ix.  29.).  Tliey  are  preyed  upon 
by  the  plftife.  This  fifl»  emits  (in  common  wiih  the 
oiber  fpeeie3),  when  »Usmed  ei  puritied,  th«  Uaek  li- 
quor  which  the  ancients  fuppcfed  darkcned  the  circum- 
ambient  wave,.  «ad  eooccaltd  it  itom  tbe  enemy. 

The  endangetM  cutlle  thus  evades  his  fears, 
And  nat!ve  hoards  af  ftuid  fafety  bears. 
A  pilchy  ink  peculiar  ghnds  fuppl7, 
'  Whole  Aiade^  the  {harpett  beam  of  light  defy. 
Pur&M,  he  bids  the  Cable  fuuntaint  ftow, 
And,  wrapt  in  clouds,  eludea  th'  impending  foe. 
Thc  &Ai  retieata  uttien,  while  (tii-b<a%  «s^^ht^ 
With  pious  Aiade  be^riends  her  garentH  &tght. 

The  ^ancients  fometii(i<»  made  ulc  «f  it  taftead  of  ink. 
Petlius  mentioDs  the  i^tcs  ia  hi»  dclciipUoa  of  the 
noblc  iludcnt. 

Jam  liber,  et  bicolor  pojttis  membrano  cafnilis, 

Jnque  maaus  ckartte,  nodtfque  venit  trundo. 

Tum  qu»rimur,  crajks  catamo  q*oi  pendeat  humor; 
,    Kigra  quod  infuja  venefcat  lepia  lympha, 

Ax  length,  his  book  he  tjpreads,  hts  pen  he  takes  ; 
■  His  papers  here  in  leamed  osder  hys, 

And  there  his  parchment's  fmoother  fide  difplays. 

But  (A  !  what  crofies  watt  on  ilodious  mcn  t 

Thc  cutti^t  7uice,hatigs  dottcd  at  oor  pcn. 

italima/  lifefitc\jiuf  I  mmer  iarm, 

Sagammy  tUci—Dthate  it,  tt  will  do. 

Nay,  nov)  *lis  mtser  !  Dkydbn. 

This  animal  was  cRcemed  a  delicacy  by  the  ancients, 
ar.d  is  eaten  even  at  prefent  by  the  Italians.  Rondehe* 
tius  gtves  us  two  receipts  for  the  drelTing,  which  may 
be  continued  to  this  day.  Athenaus  alib  leaTes  us 
the  method  of  making  an  antique  cuttle.AAi  faufage  ; 
snd  we  learn  frMi»  AriHotle,  that  thole  animals  are  in 
highdl  fcafon  when  pregnant. 

SEPIARIi^  (from  Je/>es,  "  a  hedge"),  the  name 
of  the  44lh  order  of  Unnseus^s  Fragments  of  a  Natural 
Method,  conM^ng  of  a  bcautiful  coUedion  of  woody 


plants,  Ibme  of  which,  from  their  fize  and  elcgance,     J«pi' 
are  very  proper   furnitu(e  for  hedees.      See  Botant       I 
/«dfe*.  •  •    .  ^ 

SEPS,  a  fpeciei  of  Lacsrta.  See  £iipetou>ct 
Jttdex. 

■  SEPrARIiE,  in  Kaiural  Hijiory,  an  old  term  for 
a  «aiiety  of  iron-iione,  called  alib  lunus  Helmontii.  This 
minetal  is  of  a  loond  compreSbd  iotm,  and  is  intenuilly 
dirided  by  fcpUi  or  thta  partitions  of  lime  fpar  or  pyri- 
tes  ;  hence  tbe  name. 

SEPTAS,  a  geiws  of  plants  bekmging  to  the  claf$  of 
Heptandria  ;  and  in  the  nalursl  fyftcm  ranged  under  the 
l^lh  order,  Sncculertttr.    !Ste  EoTAMT  Imdex, 

SEPTEMB-ER,  ibe  ninth  month  of  thc  year,  cob- 
liOing  of  thirty  days  ;  it  took  iis  name  as  being  the  (e- 
Tcitth  month,  reckoiting  irom  March,  with  which  thc 
Ratnant  began  titeir  year. 

SEPTENNIAL,  any  thing  laAing  feven  ycars. 

SEPTENNIAL  E/e(1ions.  BlackJlone,  ia  his  Cam- 
mentaties,  voI.  i.  p.  189.  iays,  (arter  obferving  ihat  tbc 
utmoll  extent  of  time  allo\\-ed  the  fame  pariiament  to 
iit  by  the  ilat.  6.  W.  aud  M.  c.  2.  was  ihree  ycats), 
"  But,  by  the  ilatute  i  Geo.  I.  ft.  ft.  2.  c.  38.  (in  ot- 
der  profcjffed/y  to  pre»ent  the  great  and  coniinued  eK- 
pcnces  of  frequent  eIe£lions,  atid  the  violcnt  hrats  ani 
aniroolilies  confequeiU  thcreupon,  aud  for  the  peace  ani 
fecurity  of  the  govemment,  juft  tLcn  recovering  fto«i 
the  late  rebenion),  this  tcrm  wrts  piolonged  to  fev«n  ■ 
years ;  and  what  alone  is  an  inRance  of  the  valt  au-'. 
thority  of  parliamcnl,  the  Verj  fame  houfe  that  was 
ch«fai  for  three  ycor*  cuaAed  it»owh  eonlbmaiiee  isr 
fcven.*' 

SEPTlLStftlO,'mAJ/r<momy,tcotitknsS.kin,  (Bore 
M&ally  calleit  urjit  mrntr. 

Iti  ciiCtnogrg^j,  the  lerm  ffpUntfit  dcnotes  thb  ^Rie 
witli  norlh :  Htd  hence  iefi«mtri«iiftl  is  applied  to  any 
thing  belonging  to  the  north  ;  as  feptentrionalJipit,fth' 
ralle/s,  &c, 

SEPTICS,  aie  thofe  fob(bnce8  which.  promote  p»- 
trefa£lion,  cbieAy  the  calcareous  earthc,  magneTia,  and| 
teftaceous  powders.  From  the  many  curious  expcri- 
■tentt  nmde  by  Sir  John  ^ngte  t»  arcert»ift  fke  fff^it 
and  aniifeptic  virtues  of  natural  bodie*,  i(  appears  fh«« 
tbete  a>e  v«iy  few  (itbiitanees  of  a  troly  Jiptie  nature. 
Thofe  commonly  reputed  fuch  by  aulhots,  as  fhe  al- 
kaline  and  volatile  (»Us,  he  fcund  to  bc  i>o  wUe  Jĕptie' 
However,  he  difcoveccd  (bme,  whcie  it  fe«med  feaft 
likely  to  find  any  (uch  quality  -,  Uiefe  wcre  cWk,  cm- 
Own  falt,  and  teAeceous  powders.  He  mixed  twenty 
grains  of  crabs  eyes,  prepared  with  fi.x  drams  of  o»'s  g»U, 
and  an  equal  quantify  of  water.  Into  another  phlal  be 
put  an  equal  quantiiy  of  gall  and  water,  but  no  crabs- 
eyes,  Both  tiie(e  mittum  being  phced  in  the  fettMce, 
the  putrelWtioB  begm  m«ch  iboner,  where  (he  powder 
wras,  than  in  the  other  phnl.  On  m«king  e  Skc  expe- 
riment  with  chalk,  \\%feplie  «trttte  was  (feund  to  bcBimch 
greater  than  that  of  the  crabs-eyes  :  iicy,  wks*  ibe  doc- 
tor  never  met  with  beibne,  in  •  mix(«re  of  tw»  dlt«w  of 
fle(h,  wkh  two  OBiices  tH  watt«  and  thirty  grams  rfp»e- 
pared  chalk,  thc  fte(K  was  reC>k«d  into  ■  per£tA  ntucus 
in  a  few  days. 

To  try  whether  the  tertaccons  powdcrt  wouU  aHr 
diffoIve  vegetable  fubftances,  the  doAor  tnixed  them 
with  barlcy  and  water,  and  compared  this  mixfure  «ith 
another  of  barley  and  water  alone.    Aiter  a  long  «la- 
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Stp^    cmAm  by  a  fire,  the  plain  waler  vm  found  to  rweli 

I       the  barlej,  and  tum  mucilaginous  and  four ;  but  that 

*'!*"<"'•,  with  ihe  powder  kept  the  grain  to  it*  natural  fize,  and 

'       thottgh  it  rofteneil  it,  yet  made  no  mucilage,  and  re> 

auined  fweet. 

Nothiog  cottld  be  more  unexpe£)ed,  than  to  find  fea 
lalt  a  hattener  of  putre&£tion ;  but  the  &A  ia  thus  ;  one 
dram  of  falt  preferves  two  drams  of  Cctih.  beef  in  two 
ounces  of  water,  above  ihirtj  hours,  uncornipted,  in  a 
heat  equal  to  that  of  the  human  bodj  ;  or,  which  is 
the  faiae  thing,  this  ^uantity  of  fak  keeps  Hcih  fweet 
tweaiy  hour*  longer  thaa  pure  water ;  but  then  half  a 
dna  of  falt  does  not  pre&rre  it  above  two  haurs  long^ 
er.  Twenty-five  grains  have  little  or  no  antifeptic  vie- 
tue,  and  ten,  fifteen,  or  even  twenty  grains,  manifie(U]r 
both  haficn  and  heighten  the  corniption.  The  quaii- 
tity  which  had  tbe  rooft  putrefying  quality,  was  found 
to  be  abcut  ten  gnias  to  the  above  pioportion  of  Heih 
■nd  water. 

Maay  iniierenccs  might  be  dniwn  from  thii  expeii- 
aaent :  ooe  ia,  that  fiace  k.\t  is  never  taken  in  aliment 
i)cyond  the  proportion  of  the  corrupting  quantities,  it 
traald  appear  that  it  is  fubiervient  to  digeilion  chiefiy 
by  its  /eftic  rirtae,  that  is,  by  foftening  and  refolving 
meats ;  an  adion  very  diSierent  fiom  what  is  commonly 
hdieTed. 

It  is  to  be  obfi;rved,  that  the  8bove  experiment* 
irere  made  with  thc  (alt  kept  for  domeAic  uiĕs.  See 
Piingle's  Obferv.  on  the  Di&a&s  of  the  atiny,  p.  348, 
cticq. 

S£PTIZONf,  or  Septiiokidm,  in  Roman  anti^ui'- 
ty,  a  celebrated  inaufoleum,  built  by  -Septimius  Severui, 
in  the  ttnth  tegion  of  the  city  of  Rome  :  it  was  fo  call- 
ed  firom  /e^ttm  and  iseM,  by  reafon  it  confiiled  of  le- 
Ten  ttocies,  each  af  which  was  ^urteunded  by  a  row  of 
oohunBs. 

SEPTUAOESIMA,  in  the  kalendar,  denotes  thc 
third  Snnday  befoie  Lent,  or  before  O^uadrageSma  Sun- 
day :  iappofed  by  fome  10  take  its  name  firom  its  being 
•bout  (eventy  days  faefore  Eader. 

SEPTDAGINT,  the  name  given  to  a  Greek  veiw 
&in  of  the  books  of  the  Old  TeRament,  from  its  being 
feppofed  to  bc  the  work  of  feventy  Jews,  who  are  ufual- 
ly  called  the  Jroenty  int*rpreters,  becaufe  ieventy  is  a 
«Mmd  Kumber. 

The  hiilory  of  this  verfion  is  exprefsly  wiitten  by 
AriAseas,  an'  oAncei  of  the  guards  to  Ptolemy  Philadel. 
phat,  the  fubftance  of  whofe  account  is  as  follows  :  -> 
Ptoleny  haTing  ereded  a  fine  library  at  Alexandria, 
wbich  he  took  care  to  fiU  with  the  moil  curious  and 
Yaluable  books  tmm  all  parts  of  the  world,  was  inibrm- 
ed  that  the  Jews  had  one  containing  the  laws  of  Moies, 
•ad  the  biilory  of  that  people  ;  and  being  derirous  of 
tnriching  his  library  with  a  Greek  tranfiation  of  it,  ap- 
plied  to  the  high-priell  of  the  Jews ;  and  to  engage 
iriai  to  comply  with  bis  requeft,  fet  at  liberty  all  the 
Jews  whom  his  father  Piolemy  Soter  had  reduced  to 
4a*Q7.  AAcr  fueh  a  ftep,  he  ea&ly  obtained  what  he 
dcGred}  £leazar  the  Jewiih  high-prieft  ient  back  his 
ImbaCidoia  with  an  exa£(  copy  of  the  Mofaical  law, 
^tten  in  lettets  of  gold,  and  fix  elders  of  each  tribe, 
in  ril  iei*nty-two  5  who  weie  received  twth  marks  of 
ic^peA  by  the  kine,  and  tben  condufled  into  the  iile 
'*f  Pharoc,  wbcre  they  wete  lodged  in  a  houfe  picpared 
-ik  thait  icceptioB,  aad  .(tip^ied  ^th  pwrj  thing  ne- 


es  ^  e  E  p 

ce&ry.     They  iet  about  the  trandation  wlthout  lois  of$eptu«gint. 
tinie,  and  Gniihed  it  in  ii;venty-two  days  j  and  the  whole  '  ■     »     - ' 
bcing  read  in  the  preTence  of  the  king,  he  admired  the 
pro£buiid  wifdom  of  tbe  laws  of  Moles :  and  ^ent^ljack 
the  deputies  laden  with  prcfents,  &i  tbemfelves,  the  higb- 
pricA,  and  thc  temple. 

AriSobulus,  who  was  tutor  to  Piolemy  Phyfcori, 
Philo  who  lived  in  our  Saviour's  time,  and  was  contcm» 
porary  with  «he  apoiUes,  and  Jofephus,  fpeak  of  thia 
tranilation  as  made  by  ieventy-two  intcrpreters,  by  thc 
care  of  Demetrius  Phalereus  in  the  reign  of  Ptolemy 
Philadelphus.  AU  the  ChriAian  writers,  during  the  firll 
1 5  ccnturies  'of  thc  Chriftian  era,  have  admitted  this  ac» 
count  of  the  Septuagint  as  an  undoubted  fa£l.  fiut 
fince  the  reformatien,  critics  have  boldly  called  it  in 
queftion,  becaufe  it  was  attended  with  circumAances 
which  they  think  inconSilcnt,  or,  at  leaft,  improbable^ 
Du  Pin  has  aiked,  wby  were  feventy-two  interpreter* 
«mployed,  iince  twelve  would  have  been  fufticient  ?  Such 
an  objeAion  is  triSing.  We  may  as  well  aik,  why  did 
King  James  L  employ  fifty-fbttr  tranAators  in  rendeiing 
the  Bible  into  Engliih,  fince  Du  Pin  thinks  twelve 
would  have  been  fuificient  ? 

1 .  Prideaux  objeds,  that  the  Septwagint  is  not  writ« 
ten  in  the  Jewiih,  but  in  the  Alexandiian,  dialed  ;  and 
could  not  therefore  be  the  work  of  natives  of  Paleftine« 
But  thefe  dialeds  were  probahly  at  that  time  the  fame, 
for  both  Jews  and  AIexandrians  had  ieceived  thc 
Greek  language  £rom  the  Macrdonians  abont  50  years 
befbie. 

2.  Prideani  &ttfaer  contends,  that  all  the  books  of 
the  Old  Teilament  could  not  be  tranllated  at  the  iame 
time  ;  ibr  they  exhilMt  great  diiFerence  of  ftyle.  To  this 

it  a  fuHicicnt  to  leply,  that  they  were  the  work  of  ie«    . 
venty-two  mea,  each  .of  whom  had  ieperate  portions  aC> 
figned  them. 

3.  The  Dean  alib  urges,  that  AriAaeas,  AriAobuIus, 
Philo,  and  Joiephus,  all  diredly  tell  u$,  that  the  law 
was  branilatcd  without  mentioniiig  any  of  the  other  ia-. 
cred  books.  But  nothing  was  more  common  among 
writers  of  thc  Jewiih  nation  than  to  give  this  naipe  to 
the  Scriptnres  as  a  whole.  In  the  New  Teilament,  law 
is  ufcd  as  fynonymotts  with  what  we  call  the  Old  Tefta- 
ment.  BdEdes,  it  is  exprefsly  faid  by  AriAobulus,  in  a 
ftag;iiKnt  quoted  by  Eurebius  {Prap.  Evan.  1.  i.),  that 
the  whole  Sacred  Scripture  was  rightly  tranfiated  tbrough 
the  means  of  Demetrius  Phalereu%,  and  by  the  command 
of  Philadelphus.  Jofephus  indeed,  fays  the  leamed  Dean, 
afferts,  in  the  preface  to  his  Antiquities,  that  the  Jewiih  ' 
interpreters  did  not  tianAate  for  Ptdemy  the  whole 
Scriptures,  but  the  law  only.  Here  the  evidence  is  con- 
tradidory,  and  we  have  to  determine,  whethei  Arifto- 
bulus  or  Jofephus  be  maft  worthy.  of  credit.  We  do 
not  mean,  ho\vever,  to  accufe  either  of  forgery,  but  only 
to  inquire  which  had  the  beft  opportunities  of  knowing 
the  tiuth.  Ariftobulus  was  an  Alexandrian  Jew,  tutor 
to  an  Egyptian  king,  and  lived  within  100  years  aftei  the 
tranilation  was  made,  and  certainly  bad  accefs  to  fee  it 
in  the  royal  library.  Jofephus  was  a  native  of  Paleftinc, 
and  lived  not  until  300  years  01  more  after  the  tranda- 
tion  was  made,  and  many  yedrs  after  it  was  burnt  alon^ 
with  the  whole  library  of  Alexandria  in  the  wars  of 
Julius  Csefar.  Suppofing  the  veracity  of  thefc  two  wit- 
ters  equal,  as  wc  have  no  proof  of  the  contrary,  which 
«£  them  ought  we  ^o  conSder  as  the  beft  evide|tce  l  Ari- 
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't/''-'  '  ther  there  was  ever  fucn  a  man }  and  Dr  Hody  fiip- 
'  .  ■  poies  that  the  CommenUiies  oa  the  iiye.book»  of  Mo(es, 
•-'  -- \*hich  be«r  ihe  name  o£  Arirtobulus,  wcrc  a  (prgery  of 
the  Tecond  centurj.  Ta  pnye  ^e  CMAence  9f  any  hu- 
man  being,  who  lived  2000  years  bef)>rc  us,  and  did 
liot  perfon(i  fuch  works  as  no  mere  man  ever  performed, 
is  a  tafk  which  we  are  not  difpofed  to  undertake  ■,  and 
we  bcUeve  it  would  not.  be  Ids  diSicttU  to  prove  tbat 
Philo  and  Jorephus  exil^ed,  than  tbat  fuch  a  perfon  af 
AriHobulus  did  not  ejcilt.  If  the  wiitings  which  have 
paOed  under  his  name  were  a  forgcry  of  the  fecond  ccn- 
tury,  it  is  furprifing  that  they  ihould  have  impofed  upon  - 
Ckmens  AIexandnnus,  who  Uved  in  the  fame  century, 
Knd  was  a  man  of  abiUiies,  kaming,  and  weU  acquaint- 
cd  with  the  writings  of  the  ancients,  £ufebius,  too,  in 
his  Praf.  Evan.  quotes  the  Commentaries  of  AriAobo» 
lus.  But,  continues  the  leamed  Dcan, "  Clemeni  AIcx- 
ondrinus  is  thc  firft  author  that  mentions  them.  Now, 
had  any  fuch  commentaries  exifted  in  the  timc  of  Philo 
find  Jofephus,  they  would  furely  baTc  mentioned  them. 
£ut  is  the  circumdancc  of  it<  not  b«ng  quoted  by  CTery 
fucceed!ng  autbor  a  fufficient  reafon  to  difprove  ihe  aii- 
thenticity  of  any  book  f  Neithcr  Philo  itor  Jo&phus  un- 
dertook  10  give  a  Uft  of  preceding  authors,  and  it  wat 
by  no  means  the  uniform  pradice  of  tbefe  times  always 
to  name  the  authors  from  whom  tbey  deriyed  their  iii>_ 
ibrmation." 

4.  Prideaux  farther  contends,  that  the.fum  which 
Ptolemy  is  fald  to  have  giyen  to  the  interpreters  is  too 
great  to  be  credible.  I?  his  computation  wcrc  juil,  it 
certainly  would  bc  fo.     He  makes  it  3,ooo,oool.  fter- 

•  *&»•*/  ling,  but  other  writers  •  reduce  it  to  85421I.  and  fome 
to  56,9471. ;  neither  of  which  is  «  fum  fo  Ycrj  cxtra- 
oidinary  in  fo  great  and  magnificcnt  a  prince  «s  Phila- 
delphus,  who  fpent,  according  to  a  paflage  in  Athenteu* 
(Ub.  V.),  notlels  than  10,000  talents  on  the  fuiniture  of 
one  tcnt }  which  is  fix  times  more  than  what  was  fpent 
>n  the  whole  of  the  cmbaHy  and  trandation,  whicb 
amounted  only  to  1552  talcnts. 

5.  PrideaHx  iays,  "  that  what  convi£b  the  wholcAory 
of  Anfteas  of  faliity  is,  that  he  maket  Demetrius  Pha- 
lereus  to  be  the  chief  aSor  !n  it,  and  a  great  faTourite 

a^ilHgg.     of  the  king  }  whereas  Philadelphus,  as  foon  as  his  father 
jltet't  Ori-  '^^  dead,  caft  him  into  prifon,  where  he  foon  after  died." 
fin€t  Sa-    But  it  may  be  repUed,  tbat  Philadclphus  reigncd  two 
f/'<r.  years  jointly  with  his  father  Lagus,  and  it  ii  not  fjud 

by  Hermippus  that  Demetrius  was  out  of  favour  with 
Phikdelphus  during  his  iather's  Ufe.  Now,  if  the  Sq>- 
tnagint  was  tianfiated  in  tk*  beginniBg  of  the  reign  of 
Philadelphu!,  as  £ufeblus  and  Jcrome  think^  the  diiS- 
cully  will  be  removed.  Demetrius  might  haye  been 
librarian  during  the  reign  of  Philadelphus,  and  yet  im- 
prifoned  on  the  death  of  Lagus.  Indeed,  as  the  cattfe 
of  Philadelphus^s  difpleafure  'was  the  advice  which  De- 
metrius  gave  to  his  father,  to  preiier  thc  (bns  of  Ariinoc 
before  the  fon  of  Bemice,  he  could  (carcely  ihow  it  till 
his  ^ather''^  death.  The  Septuagint  tranSation  might 
therefore  bc  begun  wbile  Philadelpbu*  reigncd  jointly 
vnih  his  father,  but  not  be  finiflied  till  aftet  his  iather'i 
death. 

6..  3efides  the  ob)e£^ion$  which  have  been  confideicd, 
there  is  only  i^e  that  defervcs  notice.     The  ancient 
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«f«»/.TDl.iii.Chriilians  not  only  difirer~from  one  another  conceming 
ki^i*  Uus  Ume  io  which  AiiAohuliu  liyod^  bot  eyen  «ontia* 


diA  thea^iieliretjn.dtScient-paiU  of^tbeic  ifodiV  BaoM^ei 
times.  theiy  tcU  us,  hc  dedicated  bii  Sook  to  Ptolemy.'' 
Phllometer,  at  olher  timcs  they  fay,  it  was  sddnSed 
to  Philadelphus  and  his  ^Uhcr.  Sometunes  they  nake 
him  the  farae  per^on  who  is  mentioncd  in  2  Maccabeu, 
chap  I.  and  iinnctimet  one  of  the  72  iaterpreters  i  cj 
yeact  before.     It  is  4iHicult  to  explain  how  authers  wl  \ 

into  fiich  inconfiftencict,  but  it  is  probably  occafioDe4 
by  their  quoting  from  memory.  Ttut  wat  ccrtainly  thft 
praAice  of  almoft  all  tbe  early  Chriftian  writers,  and 
ibmetimes  of  thc  apoftles  thcmielves.  Miftakes  were 
therefore  inevi^ble.  Joiephus  has  varied  in  the  drcum- 
ftances  of  the  iiunc  cvcnt,  in  his  antiauitics  and  wan  of 
the  Jews,  probably  from  the  ikme  cauu  }  but  we  do  not 
hence  condude,  ihat  eveiy  circumftance  of  foch  a  rela- 
tion  is  cntlrely  &llĕ.  In  thc  account  of  thc  Maiquii  (tf 
Argylc^t  death  in  thc  reign  of  Charlet  II.  'wc  haTC  a 
very  rcmarkable  cootradidioB.  Lord  Clarendon  r^ 
lates,  that  hc  wat  condcmned  to  bc  hangad,  which  wu 
pcribrmed  the  fame  day :  on  thc  contrary,  Bumet, 
Woodrow,  Hcadij^^Ccbaitd,  concur  in  i^ting,  that  he 
Trat  bchcaded }  and  that  hc  wat  coodcmned  npon  the 
Saturday  and  cxccuted  upon  the  Mondayt-.  Wat  any(W«n(|i 
reader  of  £ngUib  hittory  CTcr  fccptic  enough  to  railc'"''^ 
from  hence  a  queiUon,  whether  tbe  Manjuis  of  ArgyU- 
was  cxecutcd  or  not  i  Yet  thit  ought  to  be  lcit  in  uop 
oertainty  accocding  lo  tbe  way  ot  rcafooing  m  which 
the  fa£lt  rcfpe£ling  the  tranilation  oE  tbe  Si^tttag^t  b 
attempted  to  be  diTprored. 

Such  are  the  objediont  which  the  learned  and  inge- 
nious  Pridcaux  hat  raifcd  agunft  the  common  acconBt 
of  the  Scptuagint  tranilation,  and  iuch  are  thc  aniwert 
Trhich  may  be  giTcn  to  them.  We  haTC  choiĕn  to  fiip< 
port  that  opinion  which  it  ianSioncd  by  hiftorical  CTt' 
dcnce,  in  pre&rence  to  the  conie&iret  of  modem  critict 
however  ingcnious }  being  perluadcd,  that  there  «e  ma> 
ny  things  recorded  in  hiftory,  whicb,  though  pericAly 
true,  yet,  &om  our  impcried  knowiedge  01  the  conco- 
mitant  circumftancet,  may,  at  a  difiant  period,  iixm  li>' 
able  to  obje£Uont.  To  thofc  who  require  pofitive  eri» 
dcncc,  it  may  be  fiated  thus.  AriAaeas,  Aiiftobului^ 
Philo,  and  Jofi;phus,  aSiire  us,  that  thc  law  was  traiif> 
latid.  Taking  thc  law  in  tbe  moft  teitridcd  fenli^  wc 
have  at  leaft  fufiicicnt  authority  to  affeft,  tbat  the  Pen- 
tateuch  was  rendered  into  Grcck  under  Ptolemy  Phila- 
delphus.  AriAobulus  aSirms,  that  thc  whole  Scrip- 
turcs  werc  tranilatcd  by  the  fevcnty-two.  Joiephi» 
confines  their  labours  to  tbe  books  of  Moi!».  He  there- 
fi>re  wbo  cannot  determine  to  which  of  the  two  the 
gTeateft  refped  it  due,  may  fufpend  his  opinion.  It  is 
certain,  boweTcr,  that  many  of  tl»  othcr  bookt  were 
tranilated  before  the  age  of  our  SaTiour ;  for  tbey  ar* 
quoted  both  by  him  and  his  apoAlet :  and,  pcrhapt,  by 
a  minute  examination  of  andent  authers,  in  the  faiae 
way  that  Dr  Lardnei  has  csamined  the  ChriiUan  iathcn 
to  proTe  the  antiquity  ef  the  New  Teftament,  the  pre- 
ciie  pcriod  in  whmh  the  whole  booka  of  the  Septuagint. 
TTcre  cempoied  miglit,  with  coufidciablc  aecura^,  b«- 
aicertained. 

For  400  yeart  this  trantktion  was  in  high  eAimation^ 
with  the  Jews.  It  was  tead  in  thdr  fynagoguei  io  pn> 
iierence  to  the  Hebiew ;  ttot  only  in  thofe  |4aces  wheit. 
Greek  was  tbe  common  .language,  but  in  many  fyB»- 

Soguet  of  Jcmialem  and  Judea.   .But  wben,  they  f%« 
lat  it  ^91  e^ual\y.  TalDBl  bj  (JIk.  O^triitia^,  :lU><7  ^ 
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Ute^alWJnMai  ^  it^^Biid  it<ia%ffi,  !n  tlie  te&mi'  eeijnity; 
^^ESr Ai|ai<,' an  apoft«te  Chi4iHm,^ttempte(t  tblnUHtute' 
r  «MMher  Greek  tranilationin  its  platie.'    In  this  work 

I  be  mts  caretul  to  ^ve  the  ancient  prophecies  concem- 

I  ing  the  Meffiak  a  di^ĕrent  tum  from  the  Septtiagtnt, 

I  that  thty  might  not  be  appKcable  to  Chriit.     In  the 

I  &gBe  dtHgn  he  was  ibllowcd  bj  Symmachus  and  Theo- 

dotion,  who  aMb,  as  St  Jerome  inlorms  us,  wrote  out  of 
'  hatred  to  ChriAianitj. 

'  bt  the  mean  time,  thcSeptuagint,  from  the  ignorance, 

baldne&,  and  careleffne{s'of  tranrcribers,'  became  full  o^ 

I  erron.    To  corre£t  theTe,  Orwen  publiihed  a  new  edi« 

tion  in  the  beginning  of  die  tlurd  century,  in  which  he 

I  phtccd  the  tranilations  of  Aquila,  Sjmmachus,  and  The- 

{  ododon.    Th»  edition  wat  called  Tetn^a,  the  tranfla- 

rions  being  arranged  oppofite  to  one  another  in  four 

I  colosms.    He  atfo  added  one  column,  containing  the 

j  Hebrew  tezt  in  Hebrew  letters,  and  another  eshibiting 

itinGreek.     In  a  fecond  edition  he  pnbliihed  two  ad' 

ditional  Greek  Terfions  ;  one  of  which  was  ibund  at  Ni* 

cofdfa,  and  the  other  at  Jericho ;  this  was  called  the 

'  lUK^ia.     Bj  eomparing  fo  many  tranilations,  Origen 

'  •  endemured  to  farm  a  correA  copj  of  the  Scriptures. 

Wheie  they  all  ag;reed,  he  conSdetĕd  them  right.     The 

paSages  whieh  he  found  in  the  LXX,  but  not  in  the 

I  Hebtew  tezt,  he  marked  with  an  obdiik :  what  he 

faiind  in  the  Hebrew,  but  not  in  the  LXX,  he  marked 

«ith  an  afieriik.     St  Jerome  ^aj»,  that  the  additions 

I  i^iich  Ot^^en  made  to  the  LXX,  and  marked  with  an 

afttrifl^  were  taken  from  Theodotion.     From  this  valu- 

able  work  of  Oiigen  the  verfion  of  the  LXX  was  tranf- 

j  cribed  in  a  feparate  yolume,  with  the  alleriiks  and  obe. 

I  liiks  ibr  die  ufe  of  the  chuiches ;  ahd  irom  this  circum- 

[  Aance  the  ereat  work  itfelf  was  negleded  and  loiL 

Abont  the  year  300  two  new  cditions  of  the  LXX 
*eK  pnbliihed ;  th«  one  by  Hefycbitts  an  Egyptian  bi- 
ftap,  and  the  other  hj  Lucian  a  preibyter  of  Antiocb. 
Bat  as  theie  authors  did  not  mark  with  any  note  of  di- 
ilinAioD  the  altetatioits  which  they  had  made,.their  edi- 
tion  does  not  poAers  the  advantages  af  Origen's. 

The  beit  edition  of  the  LXX  is  tl»t  of  Dr  Grabe, 
which  was  pobUlhed  in  the  beginning  of  the  preient 
ceitiHy.  He  had  accei*  to  two  MSS,  nearly  of  equal 
•nliqinty,  the  one  feund  in  theYatican  library  at  Rome, 
tbe  ather  in  the  roral  library  at  St  James's.  which  was 
pieiented  to  Charles  I.  by  Cyrilj  patriarch  of  AIexan> 
dtia,  and  hence  is  commonly  called  the  Alexandrian 
M3,  Ansiout  to  dircover  which  of  thefe  was  accord- 
iog  tb  thc  edition  of  Origen,  Dr  Grabe  colleded  the 
^agiiients  of  the  Hesapla,  and  foRnd  they  agned  with 
the  AJesanditan  MS.  but  not  with  the  Yatican  where 
it  di&red  'with  the  other.  Hence  he  concluded  that 
the  Aksandrian  MS.  vn»  taken  from  the  edition  of 
Origen..  fiy  comparing  the  quotations  from  fcripture 
in  the  mrks  of  Atham^us  and  St  Cyril  (who  were  pa- 
tiiarchs  of  Alcandria  at  the  time  St  Jerome  fays  He- 
i^rdth»^  edition  eS  the  £XX  was  there  ufed)  with  thc 
Vatican  MS>  heJMindthey  agreed  f»<wellth8t  he  juit- 
l}r  inierred  that  that  M&  wa^taken  frem.  tb»cdition  of 
BeTychius. 

This  verfioa- wss  in  tift  to  tbie  time  of.oor  blefl«d' 
Semor,  aHidiatiMtont'ofwluch  mofi'o£'the.  citations^ 
in die  New  Teilttment,  ^em  the.01d,.are  takcn.     It 
ms  allb  the  oirdmaty  and  canonical  tranAation  mads- 
«|faia(  l^  tiMffOlji^lUtti  chureh  in  .the  earlieft.agn$-^ 


yri».    '  -i  •—       ,■•.■.-.■■'      •'■        -     :■       •    ^        I 

Thofe  who  deiire  a  more  partlcular  account  of  the-2!Sz!_i 
Sepluagint  tranAations  mayi&n^glt  Hbdy  de  BBlidrum 
JiRr/iJj/jj-PrideauK'!  Coniieaions,  Owen^  Inquiry  into 
the  Septutgint  Veriion,  BlaiiV  Ledhires  ori  the  Canon,' 
end  Afichae]is*s  Introduj^on  to  the  New  Teilament,: 
lall  edition. 

SeptoaginT  Chronoli^y,  the  chtonology  which  ia 
ibrmed  from  the  dates  and  periods  of  ■  rime  mentionei^ 
in  the  Septuagint  tranaation  of  the  Old  TeHament.  It 
reckons  1 500  years  more  from  the  creation  to  Abtaham' 
than  the  Hebrew  bible.  Dr  Kennicot,  in  the  diSerta- 
tion  prefixed  to  his  Hebrew  bible,  has  ihown  it  to'  be 
very  probable  that  the  chronology  of  the  Hebrew  icrip^ 
tures,  fince  the  period  juft  mentionfed^  was  conupted  by, 
the  Jews,  between  the  years  175  and  '200,  tind  tlut  the^ 
chronology  of  tbe  Septuagint  is  more  agreeabte /ta- 
tmth.  It  is  a  faA,  that  during  the  fecond  and  third. 
•centuries  the  Hĕbrew  fcriptures  were  almoil  entirely 
in  the  hands  o>f  the  Jews,  while  the  Septuagint  was  con-- 
fined  to  the  Chriilians.  The  Jews  had  therefore  a 
very  favourable  opportunity  for  this  conuption.  The' 
following  is  the  reaion  which  is  given  by  oriental  writers ;' 
It  being  a  very  ancient  tradition,  that  the  MeSlah  was 
tocorae  in  the  fixth  cluliad,  becaafe  he  was  to  come  in 
the  Iaft  days  (feunded  on  a  myfticaL  application  of  tho. 
fix  days  creation),  the  contrivance  was  toJbort*n'theage 
of  the  loorU  from  about  5500  to  3760  ;  and  thence  to^ 
prove  that  Jejut  couU  not  be  the  Mejiah.  Dr  Kennicot.. 
adds,  that  fome  Hebrew  copies  having  the  larger  chro- 
nology  werc  extant  tilLthe  time  of  ^febius,  and  Tome 
tiM  the  year  700. 

SEPTUM,  in  Anatomgy  an.!nclofuie  or  parddon ;  a 
term  applied  to  ieireral  partt  of  the  body,  which  ferve  tp 
ibparate  one  part  feom  another.;  atyj^tm.narium,  or 
partition  between  the  iu>ftrils,  Scc. 

SEPULCHRAL,    rometlung  belongin^  to  (epul* 
chres  or  tombs :  thus  a  fepukhm  colunm  is  a  column  < 
ereded  over  a  tomb,  with  an  infcription  on  its  ibaft  ^. 
and  iepulchral  lamps,,thofe  faid.  to  hwrt  been  found 
burning  in  the  tombs  of  feveral  mar^rs  and  Athcrs.   See 
Lamp. 

S£PULCHR£,.a  tomb«r  place  deflined.fbr  the  inw 
terment  of  the  dead.  This  term  is  chieAy  uiTed  in  ipeak. 
ing  of  the  burying-places  of  the  ancients,  thofeofthemo« 
dems  bcing  urually  called  totiAi. 

Sepulchres  were  held  racied  and-mvio]able  $ .  and  the 
care  taken  of  themhas  always been  held  a  rellgious  dur 
ty,  grounded  on  the.fear  of.GDd,.and  thebelief  of  the.- 
ioul'5  immortality.     Thofe  who  haye  ieacched  or  vioIa- 
ted  tbem  have  beenJthoueht  odious  by  ali  nations,  and.i 
were  always  ievcrely  puniihed. 

The  Egyptians  called fepukhres  eternal houfes,\Rcat*- 
tradiiUn£tion  to  their  ordiiMiy.  houfes  or  palaces,  which 
they  called  i»ar,.  on  account  jof  their  ihoct  Aay  in  the  one 
in  comparifon  of-their'long^abodein  the  othet.     See 

TOHB» 

Regu/ar  Camns  of  St  ^EPULCBSEiti  rdigious  oticr^ ., 
fermerly  inAituted  at  Jemfalein,  in  honouz.of  the  holy 
fepulchre,,or.the.tomb  of  Jefus  ChriA... 

Many  of  theie  canons  were  'brought-frQmithi{  Hol» 
Ltind  into  Skirope,  parricularly  Jnto  France,  by-LbuU  • 
the.Tdunger;  into  Pbland,  by  h:X»,  ^PoIiih  gentle»   ' 
"  ■  r,  byint  Cotm:i.'tii«!reof.j' illanyTi 

al&^ 


man.j 


into  Pbland, 
aaJ'.Wdflaiiidet», 
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flefttlcfen  aiib  came  inta  Englen^.     This  order  vras,  boweTCr,  fitp- 

'        prefled  by  Pope  Innoccnt  VIII.  who  gave  its  rev«nttM 

*^.      and  ee^&a  ttt  that  of  oor  Lady  of  Bcthlthein  :  which 

)  aKo  beooRiing  estind,  tbey  vrere  beAowed  on  the  knights 

ef  St  Mmi  of  lera&letn.     But  the  fuppredon  did  not 

take  eSed  in  Pohnd,  wkere  they  ititl  6ibfift,  ai  aiib  in 

ie^erBl  provifioe*  of  Germany,    Tkeie  canons  foUow  thc 

lule  of  ^t  AuguiUne. 

Knighu  df  the  Hofy  SEPULCaitE,  a  miKtary  order, 
cAablidied  in  Paleftine  about  tke  year  1114. 

Tbe  knights  ef  this  «rder  in  Planders  cboiĕ  Phi> 
lip  II.  lcing  of  Spain,  ibr  their  matter,  in  1558,  and 
aft«nrard9  kis  fon  ;  but  the  grattd-maAer  of  the  of der 
ef  Malta  prevatled  on  the  lad  to  refigt> ;  and  \ri^ 
«fterward9  the  duke  of  Nevers  Bffimied  tbe  iatne  qtM- 
Hty  in  Prance,  the  iiime  gTand-maAer,  by  Ms  inter^K 
tnd  eredit,  precBred  a  like  reniMiciation  of  kim,  and 
k  confimation  of  tbe  union  c^  tbis  order  to  (hat  of 
Malta. 

SCQUANI,  a  people  andently  fonning  a  part  ef 
-Gallia  Celtica,  but  annexed  to  Belgica  'by  AuguAi», 
ieperated  from  the  Helvetii  by  Mount  Jura,  wKh  the 
Rkine  «n  tke  eafl  (Strsbo),  bordering  «n  the  JEMi 
and  Segudiano  to  tbe  foutb,  and  Lingones  to  the  wefl 
(Tacitns).     Now  Fraiiche  Cooite. 

SEJJUEBTRATION,  in  Common  Lato,  is  fett!ng 
SMt  the  ttung  in  conttoverfy  Aom  the  pofii;(lion  of 
both  the  parlies  tkat  contend  fot  ft.  In  wbich  ferife 
Jt  is  either  vcluntary,  as  when  done  by  the  confent  of 
fke  partiesj  or  neceiary,  as  wkere  it  i»  done  by  the 
jndge,  of  bis  own  autiionty,  whelker  tke  partiet  wiU  er 
not. 

Seouestkation,  in  tke  Civil  Laiv,w  the  aS  of  tke 
ordinary,  dlfp0(ttig  of  the  goods  and  chattels  of  one  de- 
'ceafed,  wbofe  eilate  uo  man  will  meddle  witk. 

A  wdow  is  alib  faJd  to  fequcfter,  when  flie  difclaims 
liaving  any  thlng  to  do  with  the  cllate  of  her  deceafed 
huiband. 

Among  the  RomaniAs,  in  qoeftion$  of  marriage,  where 
tke  wife  complains  of  impotcncy  in  tke  hufband,  fhe  is  to 
be  fequeflered  into  a  convent,  or  into  the  hands  of  ffla'> 
trons,  till  tke  procefs  be  determined. 

SKquestratiok  is  alfo  ufed  for  tke  aft  of  gatkering 
the  fraits  of  a  beneficc  void,  to  tke  ufe  of  tke  next  in- 
tumbent. 

Sometimes  a  beneSce  is  kept  under  requeflratton  for 
many  years,  wben  it  is  of  fb  rmall  valne,  tkat  no  cler- 
gyman  fit  to  ferve  the  cure  -«111  be  at  the  diarge  of  ta- 
liing  it  by  infHtution  ;  in  which  cafc  tke  fequeftration  i« 
committed  eitber  to  the  curate  alone,  or  to  the  curale  and 
church-wardens  jointly.  Sometimes  tke  profits  of  a  liv- 
•ing  in  controverfy,  either  by  the  conrent  of  the  parties, 
or  the  judge's  authority,  are  feque(tered  and  phced  for 
fafety  in  a  tkird  kand,  till  the  fuit  is  determined,  a  mi- 
^ifler  being  appointed  by  tke'  judge  to  ferve  the  cure, 
and  allowed  a  certain  Talary  out  of  the  proSts.  Some- 
timesthe  profits  of  aliving  are  fequeftered  for  negleft  <rf 
duty,  for  dilapidations,  or  for  fatisfying  the  debts  of  tke 
incambent. 

Sejjtjestkation,  in  Aancery,  is  a  comm!f1ton  nfual1y 
dire£led  to  feven  perfons  therein  named,  empowering 
them  to  feize  the  defendant's  perfonal  eflate,  and  the  pro- 
fits  of  kis  real,  and  to  detain  them,  fubjeft  to  the  order 
'of  tke  court.    It  iirues  on  'Btnc  rttum  of  the  ferjeant  «t 
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arms,  wherein  it  is  certified,  tkat  the  de'&ndant  had  fi^  &f|ii| 
ct«ted  himfclf.  ra| 

Sequeftrations  trere  firft  inttoduced  by  Sir  Nicbola)  jj. 
Bacon,  lord  iweper  in  the  leign  of  Queen  £lizabeth ;  ^  ^'°* 
beibre  wlucb  the  court  found  lome  ditEcuIty  in  enfor- 
cine  its  prooefs  and  deciees ;  and  the|r  do  not  feem  to  be 
tn  ttie  noture  of  procefs  to  bring  in  thc  defendant,  but 
only  intended  to  en£orce  thc  per£ormance  of  the  court'« 
decree. 

A  fequeftration  is  alfi>  made,  in  Londoo,  upon  an 
a^ttan  of  debt ;  the  couHĕ  of  panoceeding  in  which  cafe 
ia  this :  The  a£lion  being  eDtered,  tlie  officcr  goes  t« 
ihe  de£n:idant*s  fliop  or  warekoufe,  when  no  pcrioo  is 
dieiie,  and  takes  a  padlock,  and  hangs  it  on  tbe  door, 
uttenng  chefe  werds  :  "  I  do  fequeiler  this  wamhouTe, 
«nd  tbe  goods  and  inerckandife  therein,  ot  the  defendr 
«nt  ia  this  adion,  to  the  «fe  of  the  plat&ti£^"  &c.  aitet 
wiacli  Jie  fets  on  bis  feal,  and  makes  a  (etuia  of  the  ie- 
q«cfb«tion  in  the  compur ;  end  four  ds^s  being  ptled 
•iter  tke  rctmn  tttade,  the  plaint^  may,  at  the  neit 
eonrt,  kave  jodgment  to  open  the  ihap  or  wardioa^e, 
■^d  to  here  tbe  goods  appraiied  by  two  iireemRi,  who 
<re  to  be  fworn  at  the  next  court  lield  for  that  comp- 
ter  ;  and  then  tht  ferjeaot  pnts  his  kand  to  the  biU  of 
mppiaif«aicnt,  and  riie  court  grants  jodgsnent  tlieieoD ; 
fa)it  y«t  tke  debndant  may  put  in  bail  befbre  fatisfiu:- 
tion,  snd  by  that  means  diSblye  tbe  feqacfliation  \  and 
tSitr  &tisfadion,  may  put  in  bul  to  di^irove  ike  debt, 
«tc. 

In  tke  time  of  the  dvil  wars,  fe<|uefiralkm  «as  nled 
fbr  a  feixtng  of  tke  eftates  af  delinquents  far  the  ufe  ot 
tiie  commonwealtk. 

SEQtTisTRATiOM,  in  Sctus  Law.    See  LAnr  bid*x. 

S£Q^UIN,  a  goU  cein,  ilruck  at  'Veince,  and  ia 
1everal  parts  of  the  Grand  Signior^s  donnniDns.  In 
Turkey,  it  is  called  dahob,  or  piece  of  gold,  snd  sc 
cording  to  Yolney  is  in  valne  abont  6s.  ^d.  .fiecltng. 
It  varies,  however,  confiderabIy  in  its  value  in  di&rent 
'Countriet.  At  'Venice  it  is  equal  to  about  ps.  2d.  Aeih 
Hng. 

The  'Venetian  fequins  are  in  great  reqaeft  in  Syria, 
Arom  the  fincne£i  of  tkeir  ilandard,  endtke  pia£Kce 
they  have  of  employing  tkem  fbr  women's  trinkets. 
Tke  felhion  of  thcfe  trinkets  does  not  require  much  stt  s 
the  inece  of  gold  is  fimply  pierced,  in  order  to  fufpend 
it  by  a  ckain,  likeirife  of  gold,  wbick  flo«s  upon  the 
breafl.  The  moie  fequina  that  aie  attachcd  to  tlds 
ckain,  and  the  gteater  the  number  of  thefe  cliains,  the 
more  is  a  women  thought  to  be  oaiamented»  This  is 
tbe  favourite  luxury,  and  tbe  emnlation  of  -all  lanks. 
£ven  the  female  peafints,  for  want  af  gold,  wear 
piaftres  or  fmaller  pieces  ;  but  the  women  of  a  oertam 
rank  difdain  filver  \  tbey  vnU  accept  af  iiotbing  but  fe- 
quins  of  '^enice,  or  large  Spanifh  pieces,  and  cTufadoes. 
-Some  of  tkem  wear  260  or  300,  as  welJ  lying  flat,  as 
Arung  one  on  anotker,  and  hung  near  the  /orebead,  at 
the  edge  of  the  head-dref».  It  it  e  teal  load :  bot  th^ 
A)  not  think  they  ean  paytob  dcarly  fcr  Ae  fiaitfiie- 
tion  o&exhibiting  this  t«t«<uie  «A  'the  publio  betk,  be- 
fore  e  crowd  of  rivals,  to  ewaken  whofe  jealouiy  confl)- 
tutes  their  ^ef  pleaiitre.  Tbe  cSed  of  this  luxuiy  on 
commeTce,  is  the  witkdrawing  confidemble  funis  fia>i 
circuklioin,  which  retnein  dead.;  beiides,  ihatwhenaBy 
of  theCe  pieces  rctum   inte  coianoii  ufe,  liaving  laft 
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miif9.  A«r  wwglil  by  being  ipwrced,  it  becomcs  ntcettatj  to 
U-y—  weigh  lh«n.  The  prattice  of  weighing  money  is  ge- 
uer»!  in  &rri3,  Egypt,  and  all  Turkey.  No  ptece, 
boKerer  ettwed,  is  refiife<J  tlkaiiejthe  «nerchant  «k«w» 
out  b"n  fcale»  and  weighs  it,  bs  i»  the  day»  of  Abni> 
hm,  wHen  he  pnrcbaiied  his  fepuk;hre.  I»  confidcr- 
able  payraetJt»,  ,»  agent  of  eschange  is  knl  for,  who 
coOTts  parat  by  thoutimds,  tejcA»  a  great  niany  piecc» 
ef{aIfeinoney,  and  weighs  all  the  feqiuns,  clthicr  iepa- 
ntely  or  together. 

SERAGLlO,  formed  fromi  the  Pwftan  vfeid/erswr 
*  ToTki(h  word  ,^r»/,  which  fignifies  a  houic,  and  ia 
comraonly  u(ed  to  expn!fs  (he  hooie  or  palace  of  » 
prince.  Inlbis  fenfe  il  is  frequently  i5ei  al  CobIIbiw 
rinople  ■,  tlie  houtes  of  f«reign  ambaffadors  m  calledy^ 
ngSor.  But  it  is  eoiBnionty  ufed  by  way  •£  etnhwnee 
'  forthe  palaceaf  the  grand  ^niut  at  CotiAantiaoplc, 

whce  he  keeps  his  eourt,  «nd  where  hit  concDbiaes  arc 
kdged,  «nd  where  Aie  yootk  «re  trained  up  fot  tbt  cfaitf 
poft$  of  the  «mpire.  ■ 

It  it  a  trlmgle  aboot  thfi<ee  Itnlian  «ailet  round,  whd^ 
ly  within  tlie  eity,  at  the  end  of  thc  promontwy  Cl»y- 
feeeni<>,  new  catled  thc  Sentg/io  Ptint.  Th«  building» 
nm  biKk  to  the  top  of  the  MH,  and  fram  thcnce  arer 
Rrdimr  tltat  reacK  t»  the  cdg«  of  the  fe».  It  » inclo- 
led  with  a  very  high  and  ftrong  wall,  apan  wliidl  thow 
•n  kftn\  watch  tewer» :  «iid  it  haa  m««fy  gates,  rome 
tf  wMch  epen  tewards  the  (ca  Me,  «md  ttw  roft  iato  Ui» 
eily ;  bot  the  chief  gate  i»  ene  of  the  kKter,  which  it 
eorihttilly  guardeii  by  a  cdm^any  of  capottcbees,  ee 
porters ;  and  in  the  night  it  is  wcH  goudiBd  tcnMcdt 
the  fe».  The  outward  appeannee  is  Mt  wry  bewtt^al, 
the  arelHteAnie  being  irregtAw,  confifting  af  fepcrate 
cdiSces  in  the  form  ef  pai4)n>ii»  and  domes. 
■  The  M{«s  of  the  fen>g1i<a  fli«  a  cell«AioB  ef  beaati- 
^  yeung  woBien,  dhi«f)y  fent  b«  pi«fents  iirem  the  pr»- 
linees  and  the  Gredt  Hl^md»,  itiolt  o(  them  the  childnen- 
ef  ChiiKian  parents.  The-bra^e  prince  Meraclius  hatli 
ht  kme  years  p^  abeG(hed  the  infamou«  tnbut«of  chtl- 
dwi  of  boHi  fexes,  whieh  Georgi*  fariiicriy  paid  CMry 
^ear  to  the  Perte.  The  iiuiwber  0f  womaii  in  thc  hareaa 
depends  en  the  tafte  ef  the  reigtting  monarch  or  fiiltan. 
8tfim  iitd  2000,  A«h«iiet  had  hut  50«,  and  hk  fue- 
ceCir  had  nearly  r6ao.  On  ^ei*  admiAon  they  aro 
cmmiitted  to  the  c^e  ef  old  huKes,  taught  fewMg  and 
«nhraidery,  Rrafie,  daneiKg,  and  ethKsr  aeooiiiplilhmt^ti^ 
md  iiirmihet!  with  the  richeA  ctothes  and  om«unefrts. 
They  tSl  (leep  tn  fepanrte  hed;,  tJid  betwecn  eiwy 
fiflh  tbere  h  a  preceptrefs.  Ttieir  elM«f  gaiveii«tf*  i« 
eatied  Katm  Khga,  or  goremcf(  »f  th«  ivob)e  yonng 
Itto.  There  is  not  one  ^eprant  anong  tbcm,  ibr  tkey 
m  ebl^ed  to  \nit  on  ene  anoAer  by  rotation ;  ihe 
M  Ihat  is  entered  feites  her  wh»  preooded  h«f  atid  h«(C 
fcff.  Thcfe  ladies  are  Aarcely  e«er  fii(fet«d  to  go  •- 
hread,  eseept  when  the  graiid  Cgnior  rentMie»  feoaa 
oit  i4ace  to  another,  w4ien  »  troop  of  btaek  ennudi» 
CMWeys  them  to  the  boats,  iihich  are  hMHkifed  wtth  iotw 
tieesand  Hnen  cnrtains;  and  when  they  ge  by  land 
dieyare  pot  inttrd^e  ebaaiols,  aiid  figMl»  art  madi» 
it  certam  didances,  to  ^ve  notice  that  none  approaeh 
die  rtcds  throngh  wW^  they  Mareh.  The  boais  of 
tike  berem,  whidi  carry  the  grand  figiinr's  wiv«t,  ate 
mmei  with  24  rowers,  and  htme  wrate  CQveNd  tilts, 
Maltemately  by  Venet«tn  bbnds.     Among  the  eai> 
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pcrbr*s  attendants  are  anunbier  ct  mutcs,  wtio-  a£t  and  SiTdglM.: 
converfe   by  figiM    with   great  qiiicluicls,  and   baie ' ' '    i"     '*" 
dwarfs,  who  are  exhibited  ior  the  diyeriioa  of  |us  Ma- 
jefty. 

Wlien  hc  perauts  the  wonen  to  walk  in  tbe  gaidea* 
a£  ihe  iĕraglio,  all  people  are  ordered  lo  letire,  and  cai  ' 
•very  iidc  there  b  a  gnard  of  blaek  cunuciis,  wi^  &• 
hres  in  their  leinds,  while  others  gu  their  tounds  ia 
ender  to  hinder  any  pcrbn  fraai  (eeing  then.  J^  im»> 
iiartimately,  any  one  is  fotmd  in  ihe  gartien,  carcn  thiouglt. 
^nocancc  or  inadvertenc«,  he  is  undonbtcdly  kiiieil^ 
and  bi(  hcad  broaght  to  tbe  feet  of  the  grand  ^nior,. 
who  gives  a  greal  reward  to  the  guard  for  their.vig»> 
Idnce.  Somctiaacs  the  grand  i^ntor  paftt  into  tne 
gatdensto  anan^e  biairicir  whcn  ^e  woncn  aic  tlttre^.. 
Mid  it  is  tkea  that  ihey  mak*  ufe  of  th«r  alinoA  eSert»^ 
by  dan«iag,  finging^(cduoing  gaiinces,  and  ameraus  bian- 
di&meata,  to  cnrnare  tl»  aiieilian»  ai  the  motttrcb. ,  It 
ic  not  permitted  that  tlie  aonaack  ihouU  tnke  a  virgti>- 
tD  hit  bed,  except  dttting  the  faicMii  k&hnia,  and  «a 
occaiiaa  of  Ibtnc  estiaoidiaacy  rejaieings,.  ot  the  Movnh 
of  ibms  good  ncw».  IJpen  iiich  oc«a&Mit,  if  -iIk  &I- 
taa  chao^  a  aew  compamoa  to  hii  bed,  iie  entcrs  int» 
tlu  apBTtaunt  of  ihc  WMaeit,  wln>  ar«  rangad  in  &ic» 
l>y  tiie  gavemeflev  to  whorn  he  ipeaks,  «nd  inAimate» 
the  pciian  he  like»  heil :  the  octemony  of  l^  handkcr- 
oiiia^  wbnch  iIm  gmnd  Agnior  is  £ud  to  tinmw  to  the 
girl  that  he  eieds,  is  an  idle  tale,  without  ai^  &Mai>-. 
tibn.  As  ibosi  as  tbe  grand  figniac  ha*  draiini  tbe  girl 
tint  fae  has  deitined  t»  oe  tke  pattHec  «i  ids  ixd,  aU  tlie 
«tliets  fallew  her  to  the  balK,  w«ftiag  and  perbating.. 
her,  and  drefling  hcr  fttperi»Iy,  condnAing  Iwr  fiimingy 
dancing,  and  rcjoicing,  lo  the  hcd-dMmber  ot  the 
grand  Ĕgnior,  who  is  generally,  on  fuch  an  occafion,  oi. 
oeady  hi  bed.  Sieasccly  haa  the  new-el«£ied  favouiite 
«atcred  tfa«  chanber,  biUaduced  by  dK  grand  eunucb 
wiio  is  upon  guaid,  thgn  £he  kaeelt  down,  and  when 
thar  itiltan  calls  herj  flie  eteep  into  htd  to  tmn  by  th« 
iiat  af  tbc  iaed,  i£  ihe  Ailtan  doe»  not  order  lier,  liiy 
efp«ciat  giaca,  ta  appcbach  by  Uie  fide  :  after  a  certain 
taoR,  upan  «t  fignal  aiven  by  tbe  iultan,  dhe  govet»cfe  - 
of  tbe  girls,  with  all  ocr  foite:,  «iiters  the  apartment,  aiwl 
tai^es  ber  back  again,  cooduAing  her  with  tlie  &ine  cc. 
stmony  to  the  mtaenh  apartaoents  ;  and  if  by  gooil' 
fortBne  Has  bccomes  prcgnant,  and  is  delivered  of  a  boy, 
Aie  it  balied  t^idfid»an^,  tlMt  is  to  iky,  fultaneis  mo- 
diet  \  iot  die  fiiA  fon  (hc  iia»  thc  honour  to  t>c  crown. 
ed,  and  Ak  lias  the  liberty  af  fonning  her  conct^- 
EunmdH  aie  ai£i  aihgswd  for  iKr  gaaidi,  and  ibr  her 
porticaUr  iepvicc  Ho  other  ladiet,  thoqgh  de]ivmA- 
af  beys,  are  citbar  emwned  ot  mainbaned  with  fat:fa 
Cofily  dMin&ioB  aa  the  firft ;  however,  they  haTC 
dattr  fe«vice  apart,  «id  bend£ome  appointaienls.  Af. 
tnc  tbe  dcath  af  tlie  (nltan,  tfae  modiers  of  the  mal« 
ohiUien  are  fliut  sp  i»  tl»  old  ii»agtio,  fiaai  vti>exe 
tbey  ean  nev«r  coote  out  any  morc,  unle&  any  oS 
tlieir  ion»  8feeiid  the  throne.  Bainn  de  Tott  i». 
iBTiu  ns,  tl»t  tlw  lemale  fljve  who  bccomes  the  mo- 
ther  of  a  fulbai,  and  liTcs  long  enongh  to  iec  her  fcn 
moimt  tbt  thiene,  is  |lie  only  woman  wlw  at  tliot  period 
ahmc  acq«ircs  tbe  didindion  oi  /iJtanM-matitrj  die  ia 
till  tlicn  in  tlie  interior  elhcr  priion  with  her  fon.  The 
title  oibaeht  httiai,  piiacipal  «roinan,  is  the  firil  dignity- 
of  tite  grand  figniat*t  iuaeai }  and  flie  has  a  largcr 
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^twttHo.  liUawtnca  th«n  ihaff  who  baTc  tlw  dtle  ot  lceead,  tUrd, 
'  snd  tomth  rtomm,  whicb  «te  the  four  free  woomd  (bm 
Konn  •llowt. 

This  u  a  delcription  ef  tha  mnd  (!gnior'i  feraglio  i 
we  Anll  now  add  an  account  ot  the  fcraglia  or  iMrem, 
«s  it  u  often  called,  of  th«  cmperor  of  Morocco,  from 
the  very  intercAing  taur  of  Mr  Lemprierc.  Thi«  gt»- 
tieman  bcing  a  rurgeon  bj  prafcflion,  was  admittcd  mto 
the  haiem  to  preTcribc  fer  fome  of  the  ladiet  who  wcre 
tndifpofed,  and  wat  thcrcfbrc  enabled  to  give  a  particu- 
lar  account  of  this  female  priibn,  and,  what  it  Aill  moro 
curiout,  of  the  mannen  and  bchaviour  of  itt  inh^» 
tanto. 

The  hatem  Ibtmt  a  part  of  the  palace.  The  aparU 
-■lentt,  which  are  all  on  tht  ground  floor,  are  fquaxc, 
▼ery  lofty,  and  ilDur  of  them  incloie  a  (JMcioua  iqttai« 
coiut,  into  wiiieh  they  open  bj  meant  ot  large  £9Ming 
doon.  In  the  oentre  of  theie  courts,  which  ate  floor* 
-ed  with  Uue  and  white  chequered  tiling,  it  a  foun> 
tain,  itipplied  hj  pipet  fram  a  large  rekryoir  on  thc 
■ontfide  of  the  palace,  which  iervet  for  the  &«quent 
ablntiant  recommended  bj  the'  Mahometan  reUginn, 
a*  well  ai  kt  other  purpofes,  The  whole  oT  thc 
liarcm'  confiib  of  about  twelre  of  thefe  fquare  courtt, 
communicating  with  each  other  by  narrow  paiTaget, 
wliich  afiiird  a  free  acceft  ftom  onc  part  of  it  to  ano- 
ther,  and  oS  wbich  ail  tlie  women  are  allowed  to  aTail 
themfelTet. 

Tbe  apartments  are  (rniamented  on  the  outfide  with 
beautiful  carred  wood.  In  thc  infide  mofi  of  the  reomt 
wc  bung  with  rich  damalk  of  Tariout  coloun ;  tbe  floon 
ate  coTered  with  beautiful  carpets,  and  there  are  matref- 
list  difpofed  at  difoent  diAancct,  fbr  the  purpoiet  of  fit' 
ting  and  Aeeping. 

Befidet  tliele,  tbe  epartmentt  are  iimiiihed  at  each 
,  «Ktremity  with  an  elej^ant  European  mahogany  i>ed- 
Aead,  bung  with  dama&,  baTing  on  it  feTcral  mattieSiet 
placed  one  oTer  the  other,  wbich  ate  coTcicd  with  Ta- 
liout  coloured  filks  j  Init  thele  bedt  are  aaerely  placed 
there  to  omament  tbe  ^room.  In  all  the  apartments, 
wi  hout  exception,  the  caling  u  wood,  carred  and 
painted.  The  principal  omanents  in  (bme  were  large 
and  Taluable  looking-glafies,  hung  on  di&rent  parts  of 
the  walls.  In  othen,  clocks  and  watches  of  diflĕrent 
£zes,  in  glafs  caies,  weie  difpofed  in  tlie  fame  manner. 

The  fultana  Lalla  Batoom  and  another  iitTourite  wete 
indulged  with  a  whole  fquare  to  thcmfelTet ;  but  tbe 
concttbinet  were  only  each  allowcd  •  fingle  room. 

Each  female  bad  a  feparate  daily  allowancc  from  tiie 
emperor,  proportioned  to  tbe  cAimation  in  wbich  they 
Trere  bdd  by  him.  The  late  emperor't  allowance  wat 
Tcry  triAing  :  Lalla  Douyaw,  tbe  iaTonrite  fultaiui,  bad 
very  littlc  more  than  h^-a-crown  Englilb  a^day,  and 
the  othen  Iefs  in  proportion.  It  maft  be  allowed,  tbat 
the  empeior  made  diem  eccafionaI  preients  of  money, 
Hrd»,  and  trinkets  ;  but  tbit  could  nerer  be  fuScient 
to  fupport  the  number  of  domeflict  and  otber  espenccs 
tbey  muft  incur.  Their  greateft  dependence  there£are 
was  on  tbc  prefentt  they  recuTcd  ircan  tlmre  Europeant 
and  Moon  who  vifited  the  conrt,  and  who  employed 
'their  inilaence  in  obtaining  ibme  particnlar  faraur  fram 
dic  cmpeior.  Thi«  was  tlw  aaoft  fucceitfiil  mode  that 
eould  be  adepted.  When  Mr  Lemptiere  wat  at  Mo- 
rocco,  a  Jew,  defirout  of  obtaining  a  Tciy  adTantage» 
«ut  £ivour  £nKa  thc  emperor,  for  which  he  had  beea  « 
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loag  titte  aa&eee&ftiD)r  (blkidng,  ient  to  «H  tbe  pil»  ttaA 
«pal  ladlet  of  the  barem  pfefcntt  of  pearlt  to  e  tcij  '""«'^ 
luge  «mount  jthe  con{tqucnoe  was,  that  tbey  aU  went 
in  a  body  to  tbe  cmperor,  and  inunediately  oblained  tlse 
wiibod>fDr  conceffion. 

The  ladies  teperately  iumiib  thcir  own  rocmt,  liire 
thcir  own  domcAict,  and,  in  ia^,  do  wbat  tbey  pleale 
in  the  haiem,  but  aie  not  peimitted  to  ^o  out  without 
an  expreft  order  from  the  emperor,  who  Tcry  iĕldom 
grants  them  that  £tTour,  escept  when  tbey  are  te  be  re« 
moTcd  Arorn  one  palacc  to  anotbcr.  In  that  cafe,  • 
party  of  feldien  it  difpatched  a  little  diftance  bebte 
them,  to  difperfe  tbe  male  paficngcn  in  particular,  and 
te  preTcnt  tbe  podibilitj  of  tbeir  being  fccn.  This 
pttrioot  iicp  bdng  ulum,  a  |»ece  of  linen  clotb  is  tied 
Mond  tbe  lower  part  of  tbe  &ce,  and  aiterwardt  thefe 
Buiĕtable  6niaIetcoTer  tkemielTct  entirely  with  theic 
haickt,  and  either  monnt  mulet,  wbich  tbey  ride  like 
men,  or,  what  ii  mote  ufiial,  are  not  into  a  liiiMre  car« 
riage  or  littcr,  conibuAcd  for  tbis  purpoie,  wbich  by 
iu  lattice-work  allows  them  to  fee  without  being  ieen. 
In  this  maaner  they  let  off,  under  the  chaige  of  a  gnard 
of  Uack  ennucht.  Tliit  jouiaey,  and  fometimet  •  walk 
within  tbe  bound*  of  tbe  palace,  with  wbich  thcy  ate, 
howcTer,  feldom  indulged,  it  thc  only  cxetci(e  thqr  aia 
pennitted  to  take. 

The  late  empCRir't  hatem  oeniilled  of  between  60 
and  100  £imalct,  befidet  tbor  domeOict  and  AaTet^ 
wbich  were  Tcry  numetout.  Many  of  the  concubise» 
were  Mootiib  women,  wbo  had  been  preicatcd  to  the 
emperor,  as  the  Moon  conlider  it  en  lumour  to  haT« 
their  daughten  in  the  haiem  ;  &TeiaI  were  £uropeaa 
AaTCS,  who  had  cither  becn  made  captiTCt,  or  piircbaied 
by  the  emperor )  and  foine  were  N^^tocs. 

In  tbit  Ktoup  the  Eiuopeant,  or  thcir  ddcendantt, 
had  by  far  tiie  greateft  claim  to  tbe  charadcr  <^  hand- 
(bme.  Tbere  wat  one  in  particular,  who  was  a  natiTO 
of  Spain,  and  taken  into  the  hatcm  at  about  tbe  (imie 
age  at  Lalla  Douyaw,  who  wat  indeed  •  perfed  beanty. 
Nor  wat  this  lady  quite  fioguIar  in  that  reiped,  Sat 
many  othen  wete  alinoA  equally  handlbme. 

The  eunuchs,  who  haTc  thc  entire  charge  af  the  wo- 
men,  and  who  in  kSi  Utc  alwayt  among  uem,  aic  tiia 
children  of  Negro  AaTCt.  Thcy  are  generally  cither 
Tcty  (hort  and  £tt,  or  elie  tall,  defonned,  and  lame. 
Their  Toiccs  hsTe  that  particular  tonc  which  it  obier- 
Table  in  youths  wbo  are  jufi  arnTing  at  manhood  ;  and 
thcir  pcribns  altogethcr  affoad  «  aifgufting  image  o£ 
wealutieft  and  eScminacy. 

The  fame  gentleman  giTcs  ut  a  Tery  curiout  accoont 
of  the  mannert  and  ignorenoe  of  tbeic  immuied  Semalet, 
from  his  own  obiĕrTatian,  whoi  Tifitiag  tbe  prince's  ha- 
tem.  "  Attended  by  ancunuch  (f«yslic),  aiter  paffing 
tbe  gate  of  tbe  haicin,  wkicb  is  always  locked,  and  un-.' 
der  tbe  care  of .«  guatd  of  eunucbs,  we  entered  a  nar- 
xow  and  dark  pa&ee,  which  foon  brought  lu  to  tbe 
court,  inte  whicb  tne  women^s.  chamben  opcn.  We 
bere  faw  numben  of  botb  black  and  wbite  women  and 
children  ;  (bme  concubines,  foiae  flavet,  and  othen  bi- 
rcd  donuiUcs. 

"  Upon  thcir  obierTing  the  ninifual  Sgure  of  an  £u- 
ropean,  the  wbole  multitude  in  a  body  Tuiiounded  me, 
and  expreficd  tbe  utmo&  Bfloniibment  at  my  dreis  aad 
appearance.  Some  Stood  motianleis,  with  tbeir  handi 
ItiEted  up,  thei^  «yet  fized,  and  thor  moatht  opcn,  ia 
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iMs  )mi«o4entl  fiis  of .  •kuglitiar^  jAik)  otiiM  imim 
ttut  ttp^  AKt  «kh<uiciainM>)-atttadbi^  »yoA<im  nM< 
bakAto'  ioM(  ■  1?h»."|nttr«f  .«17  •b:&-iMkicji'<i<ieaurf 
iBoR  to^attraA  their  notke  were  iiijr:rbR]cbktf:ibiiMfiivi^ 
thd  ftoriBingv;'f(]intta!tMaim«n^aar  mimeM.ihs4hifrt«un< 
trjrwe^riMTKMKg^-o^itterkimh  WithnnlpaantoilHc 
<iiib«F  m^  luiifX)»f'6itmKA  sttsd^.att  aiMtin-.ii^iat 
«knr  to  canCiĕtcit  ^'  bttttlK  powdiclrhirii  I  woierthe^ 
owc^wdno  t)if:ein)rfoy4d'f«r  dic  i*(ii9rofe  «f  ^rAaay^ 
ai^  «Midiiu  j(i(oft:«f>th«  childraa,  whsn  \kKf-iaMmm, 
ttiCWny  iM>'tIle  mod  perCeA «snAtraBtioB ^'Siiiaoiilli^ 
«Mt(MI't{iptttr(i4  as tinguhr «laoiliial, taid.  lciamii^ 
htd  th«<ilnnwr  af  «xciti*|g  «s  macb  amoii^mi  att 
lHitian,''w  -a  IhM  «r  «k«i»tiga*i.  juft-  iiofmtoAoiSuaf 
Aioad,  am)  introduced  irito  a  couti«rf  tiBn»£ni£i%taaA 
M  k  laarket^Jh^.  Btci^-MJme  i  Tiiited,  ;tlit  iMnal,  i 
«Ma  iinToiMtie^  «ad  laagiHd  at  by  this  canauyiDoiH 
nka,  on>B»7  cHtUiay  thg  gale,  iaUanred  me  clafiDto  tlK 
imj  chambtr  to  -nbich  1  waa  prdoeadin^  andsa  oajr 
Rtnn»  aniv«»faUy  «(cooted  me  aut.  .      -  <       .1    :> 

'  "  llie  grerteft  pan-of  theTwooKiumnaaaHaMoni^ 
bttaA  oMriddy  ;  had  btaak  and.&ill  ojiBa,  BOBDti'&i:as) 
«irii  fiMll  iMitiEa.  Thcy  w«re  «f  diffeiiknt  coa^emda») 
lHuilttffmTf  -TaMe  Mlow,  and.<othen  again  pei&d 
Negroes.  ^ 

"  Olie  •(  my  new  jNRieiit*  iicing  nady  to  ieceive  me, 
l-^iw  dcAicd  to  tMXk.  isto  her  Mua}  wiKTs^  to  mji 
gnat  fiir^fe,  I  faw  nothing  bnt  a  curtain  drawn  quite 
,  acwiii  Aiĕ  apirtinent,'  CMilar  t«  that  of  a  theaue  which 
ftfiantM'li>e  Daj^a  hota  the  audience.  A  £eiMdedo^ 
iBdbetlbBght  »vt«y  low  Aaoi,  placed  it.neer  the  cur< 
tA»i  smI  tald  «ne  1  wa»«o  £t  xjfiivm  there,  and  fee}  he^ 
Biftiers's  puir«.    '- 

'*^VIw  Itdy^  i*ho  had  iiy  tiiis  time  fumiiK>ned  up  cou- 
tkgt  to  ^ieak,  iiittoduccd  liey  hand  irom  the  bottom  of 
iHcaitaill,  and  deCrcd  me  to  iiiform  her  af  all  ber  com* 
liriM*,  whieli  Ihe  cenceived  I  miglit  perfefily  do  by 
■Mtaljr  icclii^  the  ^fe»  It  was  in  vein  to  aik  her 
«dKre  lier  pain  was  (isated,  whether  in  her  iiomach, 
liead,  or  bacik  ;  tlie'  only  anfwer  I  could  pracure  was  a 
R^liCtt  to  fe«l  the  pulfe  of  tlie  other  hand,  and  then 
ytntwtt  tiia  fe«tef  the  diliHtfe,  and  tbe  nature  of  thc 
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*  Having  ncMier  iatisSed  my  cuxiofity  by  exhibiting 
hr  &ce,'ncr  made  me  ac^uainted  with  the  nature  of 
krooHplaint,  I  wa»  anderthe  neoeffity  of  in^oiming 
ker-tei  pofiltve  Unas,  that  to  imderlland  the  di&aie  it 
*u  abfofaiteIy  i>eceflary  to  fee  tlw  tongue  as  well  as  ta 
fcd  the  ptMt  j  and  that  witlMutit  I  cciilddo  »tbing 
far%R'.  Bfy  doqneiice,  or  lather  th«t'of  my  .kwiih  in* 
tirpKter, wai,  lK»wever,  Csr  along  time eaeatcd  in  vain  $ 
Md  1  uv  perhnded  ihe  woidd  have  difmiffBd  «e  wilhont 
M^  fattheriiK)wry,  liad  not  her  inaention  fu(>plied  hei 
Mlh  «  h«{(py  capediimt  to  i«mDve  hor  oahana&ieDti 
Accenlnv«d  atlalt  to  cnt  aikok  tiraugktlie  cartaiii) 
Anngkwluch  ihe  eatTwlcd.lier  tMtguei  and  thns  D«n» 
iM«Jtli  nny  injandieB  as  lir  ai  it  wn'necefiu7  in  ■ 
■tdicd  -view,  but  moft  eSedaally  dt&ppiinted  my  cu» 
»fcy. 

*  i  «m  •fterwaidk  mdoeid  to  laok  at  aaDtker  i>f  tbe 
piRdi%<  Mi«M^ '  «rlio  -was-aStAed.  «itk  a  ictophidoiii 
bniliuiiiitkeMiacka  TIm  la%  was,'.  in  liw  ioinemiai» 
HTM  OHiathOT^-  a«  firft  csHiDAed  ft«aa.ttiy  £ght  $  hmt 
n  fli«.<«as  aMianL  ta  (boir  mKJmt:  iMiigiHlil.  i.hU  ta 
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It  ia  cuiious  to  oblerve  the  ilrange  and.idf ildiib  jdd- 
^(at§.  oi  iti^s.  wh«,kav^,bBfi>..«tb«il|jkifeclvded^om 
Uic.woiid.  ,  AU  .thp.  la&e^  of  Uie,^ai:«9  .|uijfr^ed  tiut 
iHMtau^ori((h<)iild  hivf  ipAd^tly  difqove^^  (bcir  com* 
|Jaj|^iiMC|>on.  jMing  t|>e  .f|ui^f  snd  tha^.  ht  coiUd.cuiy 
«Ntf)S*<itMe  rtp^aat^awlJy»  '  Ht  iaund  ti^pjcoud 
«Hdrv«HK<>f  titoir  f)irfo«s,  nnd  «^rtcam^ly  if,w)iHBt.  "  Ji». 
jCifiB9'^«y  ritiicH]^  .qu^fii9i>s,  thity  nSked  voy  inia* 
^retrnil^iyt  lUr.iLiwpricie}  if  i^uid  res4  aocl.Mjit£| 
«^iN(n^eingi($iiifw«twi  i»  t^  BStmatiw:,  tivey  M^^dled 
the  utmott  furprife  and  adniiration  at  the  abilitic&  sS 
itmcCkitti^ni,  ThMt  was  .iu>t  one  moBg  ibtia  nho 
jmU.d««ith«t.3  ti)«(ĕ  tudimeou  4f  leatBipg.nn:  indcad 
•oiy  the  iot  of  a  few  of  thoir  men,  who  oq  that  acr 
4mnft.aMtfwmod  JW^r,  «r  ««flaine«>  o£  the  Mahometaa 
law.»'  ,.,  .... 

II  it  ik  melancholy  (o  refle£l  on  tha  Htuation  ef  thcGe 
iiifoftvqale  womcp.  Bciog  con£dcted  «»  tha  mrrc,in> 
iifum«nts.4«f  pleafur«,  410  atloition  is  .paid  to  tbciai* 
peoYcmcnt  0f  -tbcir  ininds.  ,  They  have.»ocmployincnt 
to  occupy  iheir  tirae.  Thair  needle^woik  is  periorsiad 
by  JewcSes  ;  ibeit  food  is  ditSeif.  aitd  their  cbaml>ef« 
taken  care  «i,  by  ilavcs  and  domeftics.  Thpy  hivw.&a 
aauTement  but  a  rudc  and  batbarous  kiiid-of  iaclaiv. 
choly  mMfic,  wilhont  melody,  vari«ty,  or  taile;  and 
coiivcrfation  with  one  anothcr,  which  muil  iadced  ha 
wry  Goniined,  uniibrin,  aad  inanimatet .  as  tliey  nerer 
iee  «  new  obje£l.  £xciuded  (roia  th«  eujoyuent  «Ji 
b<Uk  air  and  exerci(e»  fo  ncooSacy  ,£t>r  ihe  fu^poit  ef 
health  and  lifei  depriyed  of  all  focicty  hut  tkat  af  thcii 
feUow  fuflSHe»,  a  (ociety.  to  which  moil  of  tltem  would 
prefer  (oBtude  itfelf }  they  are  only  to  b«  co|l(idered  as 
the  luoil  abje^  of  (l«ve&>— flavtts  to  the  vices.  and  ca> 
price  of  a  lioentioHS  tytant,  wb«  esaAs  evcn  ftom  his 
wives  thcinielve8  a  degree  of  ^ubmiiTioii  and  refpe£t 
which  barders  upaa  idolalry,  and  which  God  and  tia- 
ture  never  meanl  (hould  b>e  paid  to  a  mottal. 

SERAI,  •  buildinc  onthe  high.roed,  or  in  Inrge  ci' 
ties  in  bidii,  etcdcd  lor.  Ute  ac^oaunodatioa  of  tiavel« 
lers. 

SEHAPH,  or  &;raphim,  fpiiits  of  the  highcA  rank 
ki  tbe  hieranky  of  angels ;  who  are  thus  called  from 
ihdr  beiag  fi>ppotĕd  to  be  mo(t  inAamed  with  divine 
iev«,  by  thcit  Btptrci  and  mere  ioimediate  attesdancc  at 
tko  UKDOOoCGed,  and  t»'COMmanicat»theii  fervourta 
the  retaater  a«d  ioferh>r  orders.  Scrapiiim  is  the  Hebrew. 
^ral  of  (mpb.     Soe  An0E{m 

fi£llAJPHlC,  4>wming  «t  mdaiMd  with  love  or  zeal« 
likc  a  iiMa^im  i  tbu»  it  Bonavetiture  is  called  \hejira* 
piir  Jtibir.,  inm  his  abundant  zeBl  and  feTvour. 
.  -  S£R APLA^  Mii^cMia  ef  pkau  belongiog  to  the  claft 
•£  gy  nandcia ;  -Hnd  in-thc  natural  fy&«i  arranged  undet 
tkc-irieiTdi  ntiat  OttJii/ett.     See  Botaky  ln4ex, 

S£RAPIOH  aph^Adan  af  Aleaandria.  He  and 
PhitHiua  oi  Uieiik  ei  C««  we<«  both  fcholats  of  Hero- 
fhilus,  and  were  filttnders  of  the  empiric  (e£t  }  whick 
kt^ned  abont  aS^  S.C.    • 

•  SERAPi^  )n^i%tMgf,  aa  £«ypiian  deity,  wh(i 
ms  wotAiipiMdi  MHbir  YMlius  niiae*  and  attribates,  as* 
thfl  tutnbry  .g<>d.«C  Egjiyt  iMgener^),  and  as  Uie  patron 
of  icvcra]i.«f  tiiMl>  |am«i|i*l  cities//  Tmnm^  in£orms  us, 
that-iic  vasy««r(ltipfed  aira  kind  ef  univerfal  deity  that 
ae9aeftitud  Mciili^Mis»  O^m^iittiiia,  ««&  ^o )  and 
Y    '  .  J»e 
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Iie  was  fometiines  taken  £br  Jupiter  Ammon,  the  Sun, 
and  Neptune  :  and  the  bonours  that  were  rendered  to 
him  at  Alexandria  were  more  foIemn  uid  extiaordinary 
than  thofe  of-any  otlter  place. 

Plutarch  and  Clemens  of  Alexandria,  as  %vell  as  Ta< 
dtus  *,  inform  us,  that  while  the  firft  Ptolemy  was  em- 
ployed  in  fortifying  Alexandria  with  walls,  adoming  it 
with  temples  and  ilately  buildings,  there  appeared  to 
him  in  his  fl«ep  a  young  man  of  extraordinary  beauty, 
of  a  ilature  moi-e  than  huroan,  admoniihing  him  to  dif- 
patch  into  Pontus  fome  of  his  moft  trully  friends  to 
bring  from  thence  his  ftatue  :  he  aAured  him,  that  the 
city  and  kingdom  which  poiTeired  it  Oiould  prove  hap> 
py,  gloriou.s,  and  powerful.  The  young  man  having 
thus  fpoken,  difappeared,  mounting  up  into  hcaven  in  a 
t>Iaze  of  fire. 

Ptolemy  diicovered  his  yiCon  to  thc  prieils }  but  find- 
ing  them  ignorant  of  Pontus,  he  had  recouife  to  an  A- 
thenian,  who  informed  him  that  near  Sinope,  a  city  of 
Pontus,  there  w^s  a  temple  much  relbrted  to  by  the 
natives,  which  was  confecrated  to  Pluto,  where  he  had 
a  ftatue,  near  which  ftood  that  of  a  woman.  Ptolemy, 
negleSing  the  injunAions  of  the  apparition,  it  again 
nppeared  to  him  in  a  menacing  attitude  ;  and  the  lung 
immediately  difpatcbed  ambaAadors  to  the  Serapian  mo- 
narcb,  loaded  with  prefents.  The  king  of  Sinope  con- 
fented  ;  but  his  fubjeAs  oppofed  the  removal  of  the  fla- 
tue.  The  god,  however,  of  his  own  accord,  as  we  are 
informed,  conveycd  hiroiĕlf  to  the  ambaAador^s  (hip,  and 
in  three  days  landed  in  Alcxandria.  The  Aatue  of  Se- 
rapis  was  ereaed  in  one  of  the  fuburbs  of  the  city,  wheie 
a  magniGcent  teraple  was  afterwards  reared. 

The  ftatue  of  Serapis,  according  to  Macrobius,  was 
of  a  human  form,  witb  a  balket  or  bu(hel  on  his  head, 
(ignifying  plenly  ;  his  right  hand  leaned  on  the  head 
of  a  ferpent,  whore  body  was  wound  round  a  (igure 
wilh  three  heads,  of  a  dog,  a  lion,  and  a  wolf ;  in  his 
1eft  band  he  held  a  roeafure  of  a  cubit  length,  as  it  were 
to  take  the  height  of  the  waters  of  the  Nile.  Thefigure 
of  Serapis  is  found  on  many  ancient  medals. 

The  famous  tcmple  of  Serapis  at  Alexandria  was 
deAroyed  by  order  of  TheodoAusj  and  the  celebrated 
iiatue  of  this  deity  was  broken  in  pieces,  and  its  Hmbs 
carried  firft  in  triumph  by  the  CliriAians  through  the 
city,  and  then  thrown  into  a  fierce  fire,  kindled  for  that 
purpofe  in  the  amphitbeatre.  As  the  Egyptians  alcri. 
bed  the  overi]owing  of  the-  Nile,  to  which  was  owing 
^the  fertility  of  their  country,  to  the  benign  inAuence  of 
their  god  Serapis,  they  concluded,  that  now  hc  was 
deAroyed,  the  river  would  no  longer  overflow,  and  that 
a  gencral  famine  would  enfue  5  but  when  they  obferved, 
on  the  contrary,  that  the  Nile  fwellcd  to  a  greater 
height  than  had  been  known  in  tbe  roemory  ot  raan, 
and  thcreby  produced  an  iroroenfe  plenty  of  all  kindt 
of  provifions,  many  of  the  .pagans  renouncing  the  wor- 
Ihip  of  idols,  adored  the  God  of  the  Chriftians. 

SERENA  GUTTA,  the  fame  as  amaurojis.  See  Me- 
DiciKK,  N°  360. 

SERENADE,  a  kind  of  concert  given  in  th«  night 
by  a  lover  to  his  mtflrefs,.  under  her  window.  Thefe 
fometimes  only  confift  of  inftrumental  roufic,  but  at 
other  times  voices  are  added  :  the  muiic  and  fong8  com- 
pofed  for  thefe  occafions  are  aIfo  c^ySKA/eremdes. 

SERENE,  a  title  of  honour  given  to  feveral  princes 
and  to  ihe  principal  mpgiArates  of  republics.     The  kipg 


of  Brilatn,  the  republic  and  dogc  .of  Venkc,  and  t]ie   Scm^ 
children  of  the  king  of  Spain,  are  called  meji  [erent ;       R 


and  when  thc  pope  or  the  (acred  college  write  to  the 
cmperor,  to  kings,  or  to  tbe  doge,  they  give  tbcm  no 
other  title.  In  Uke  manner,  the  cmperor  gives  no  othcr 
title  to  any  king,  except  to  the  king  of  Eranoe. 

SERENUS,  Sammonicus,  a  celebrated  pbyfician 
in  the  reigns  of  the  emperors  Severus  and  CatKalla,  ia 
and  about  the  year  200.  He  wrote  fevera}  treatifei  od 
hiAory  and  the  works  of  nature  ;  but  tbere  is  only  one 
of  them  cxtBnt,  which  is  a  very  indiSerent  poem  on  tfae 
•Remedies  of  Difea{es.  He  was  murdered  at  a  fieflivai 
by  the  order  of  Caracalla.  He  had  a  library  tbat  con- 
tained  62,000  volumes,  which  Quintus  Serenus  Sam- 
monicus  liis  fon  gave  to  Gordian  the  Youngrer,  to  whom 
he  was  preceptor. 

SERES  (Ptolemy)  ;  a  people  of  the  Patther  Afia ; 
bounded  on  the  wefl  by  Scythia  extra  Iniaum  ;  on  the 
north  and  eaft,  by  Terra  Incognita  }  and  on  the  fgtttk, 
by  India  extra  Gangem.  Accordmg  to  thefe  limits, 
their  country  anfwers  nearly  to  Cathoy  or  North  China. 
Other  authors  vary  greatly  in  placing  theoa,  though  the 
generality  agree  in  placing  them  far  to  the  eafl.  Meia 
places  them  between  the  Indi  and  Scythse  ;  and  perhaps 
beyond  the  Indi,  if  we  diflinguifli  the  Sinse  from  tbem. 
Tbe  aneients  commend  them  for  their  cotton  manufac- 
tures,  diSerent  from  the  ptoduce  of  the  bombyces  or 
fiIk-worms,  called^rM  by  the  Greeks;  whence  T^nni,. 
"  filk." 

SERGE,  a  wooUen  quilted  ftuflF,  manu£i£liued  on  « 
loom  with  four  treddles,  after  the  manner  of  rateens^ 
and  other  ftu&  that  have  the  whale.  Tke  goodneis  <if 
ierges  is  known  by  tlie  quilting,  as  that  <»  doths  by 
the  fpinning.  Of  ferges  there  are  various  kinds,  denOr 
minated  either  from  the  different  qualities  thereof,  or 
from  the  places  where  they  are  wtought.  The  moft 
coniidcrable  is  the  London  ferge,  now  liighly  valued 
abroad,  particularly  in  Erance,  where  a  manu&6tute  if 
carried  on  vrith  conAderable  fuccefs,  under  the  titk  of 
/ergefiifon  de  Londrei. 

The  method  of  making  the  London  ierge  we  Ihili 
now  deicribe  :  For  wool,  the  longcA  is  choiisn  fbr  thc 
«rarp,  and  the  ihortcA  £or  the  wodT.  fiefoce  either  kin4 
is  ufed,  it  is  firft  fcoured,  by  putting  it  in  a  copper  of 
liquor,  fomewhat  more  than  lukewarm,  compofrd  of 
three  parts  of  fair  water  and  one  of  urine.  A&ct 
haring  ftayed  long  enough  therein  fi>r  the  Uquer  to 
diiTolye,  and  take  ofF  the  greaic,  &c.  it  is  ilirred  briikly 
about  with  a  wooden  peel ;  taken  out  of  the  ]iqaor, 
drained,  and  waihed  in  a  running  water,  dried  in  the 
ihade,  beaten  with  Aicks  on  a  wooden  rack  to  drtre 
out  the  coarier  duft  and  filth,  and  then  picked  clem 
with  the  hands.  Thus  far  prepared,  it  is  gTeafed  with 
wl  of  olives,  and  the  longeA  part,  deftined  fi>r  the  warp, 
is  combed  with  iarge  combs,  heated  in  a  little  fiimtce 
fbr  tlie  purpofe.  To  clear  off  the  oil  again,  the  wool 
is  put  in  a  liqttor  compoTed  of  hot  water,  with  (bap 
melted  therein :  whence  bdng  taken  out,  wrang,  and 
dried,  it  is  fpun  on  the  wlicel. 

As  to  the  ihorter  wool,  intended  for  the  woof,  it 
is  only  carded  on  ihe  knee  with  froall  cards,  and  tben 
fpun  0J1  thc  wbeel,-  without  heing  icouicd  of  its  oJ. 
It  rouft  be  remarked,  tbat  the  thread  for  the  warp  is  "1- 
ways  to  bc  ipnn  nmch  finer,  and  bctter  twifted  than 
ihat  of  the  wopf.     The  wo<rf  both  fbr  the  warp  and 
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mr,    the  mof  bemg  km,  and  the  thread  di^ided  into  ikains, 

jNttf«' thilof  ihe  woof  is  put  on  fpools  (unlefs  it  hHve  been 

j     '      fpun  upon  them)  fit  for  the  cavity  or  eye  of  the  (huttte  j 

and  that  for  the  warp  is  wound  on  a  kind  of  wooden 

bobblni  to  fit  it  for  warping.     When  warped,  it  is  IlilF- 

tned  with  a  Und  of  fize,  whereof  that  made  of  the 

Ihredi  of  parchment  is  held  ihe  bell  j  and  when  dry  is 

put  00  tbe  loom. 

;  When  moonted  oa  the  loom,  the  workman  raiiing 

Mid  lowering  the  threads  (which  are  paiTed  through  a 

I  reed),  by  means  of  four  treddles  placed  underneath  the 

{  loom,  whieh  he  makes  to  i&.  tranrvcriĕly,  equally,  and 

iltemately,  one  aiter  another,  with  his  feet,  in  propor- 

tioa  as  tbe  threads  are  raifed  and  lowered,  throws  the 

dnttle  acrols  from  one  ilde  to  the  other;  and  each 

I  time  that  the  (hutlle  is  thrown,  and  the  thread  of  ihe 

I  ■         woof  is  crofled  between  thofe  of  the  warp,  Arikes  it 

with  tbe  irame  t«  which  the  rced  is  faftened,  through 

I  tbofe  teeth  the  thrc^ads   of  the   warp  pafs ',  and  this 

Ihoke  he  repeats  twice  or  thrice,  or  even  more,  till  he 

jttdges  the  croding  of  the  fergc  fufficiently  cloie  :  thus 

he  proceeds  till  the  warp  is  all  filled  wiih  woof. 

The  lĕrge  now  taken  oiF  the  loom  is  carried  to  the 
tller,  who  fcours  it  jn  th<  trough  of  his  mill  with  a 
kind  of  &t  earth,  called  /uUer^s  earth,  iirft  purged  of 
ill  Aones  and  filth.  After  three  or  £Mir  hdurs  icouring, 
die  &ller*s  earth  is  waihed  out  in  fair  water,  brought  by 
little  and  little  into  the  trough,  out  of  which  it  is  taken 
when  all  the  earth  is  cleared  ;  then,  with  a  kind  of  iron 
pincen  or  plyers,  they  pull  off  all  the  knots,  ends, 
&ams  &c.  iiickih^  out  on  the  farface  on  either  iide } 
and  then  retuming  it  into  the  {ulling  trough,  where  tt 
ii  woAed  with  water  Tomewhat  more  than  lukewarm, 
with  fo»p  diflblved  therein  for  near  two  hours :  it  Ss 
then  walhed  out  till  fuch  time.as  the  water  becomes 
<{uite  dear,  and  there  be  no  figns  of  Toap  left ;  then  it 
is  taken  out  of  the  trough,  thc  knots,  &c.  again  puUed 
ofl^  and  tben  put  on  the  tenter  to  dry,  taking  care  as 
&il  as  it  dries  to  ftretch  it  out  both  in  length  and 
bieadth  till  it  be  brought  to  its  juft  dimeniions.  When 
wll  dried,  it  is  taken  off  the  tenter,  and  dyed,  Aiorn, 
wd  preflred. 

SER.GEANT,  OT  Serjeaot  «<  Law,  or  ofihe  Coif, 
» the  htgheft  degree  taken  at  the  common  law,  as  that 
<)f  OodDt  is  of  Oie  civil  law  ;  and  as  theie  are  fuppofed 
ta  he  the  moft  leamed  and  expierienced  in  the  praAice 
oT  thff  eourts,  therc  is  one  court  appoinled  for  them  to 
pleai  in  by  ti»emiclves,  which  is  the  common  pleas, 
"W  the  comaon  law  of  Engknd  is  moft  ftriaiy  ob- 
«'wd:  bot  they  are  nol  rertrided  from  pleading  in  any 
«hw  conrt,  whoe  the  judges,  who  cannot  have  that 
■oooor  till  they  have  taken  the  degree  of  ferjeant  at  law, 
«11  them  brothert. 

SUGRANTat  Arnu,  or  Mttee,  an  oilicer  appointed 
totltend  the  perfon  of  the  king  ;  to  arreft  traitors,  and 
Wi  peribns  of  quality  as  offend ;  and  to  attend  the  lord 
*^h  ieward,  when  fitting  in  judgement  oa  a  traitor. 

Of  thefe,  by  ftatiite  13  Richaid  II.  cap.  6.  there  are 
'**  to  be  above  30  in  the  realm.  Therc  «re  now  nine 
*'*rt'at  looL  per  annum  fa1ary  e«ch  ;  they  are  call- 
ei  tie  Hag't /ergeauts  at  arms,  to  diflinguifli  them  iirom 
«en :  they  are  c^ted  wkb  gTeat  cereraony,  the  per- 
"■  'j"*f'»g  before  the  king,  htsr  raajerty  lays  the  macĕ 
«■  hi»  rij^t  Awulder,  and  fay  s,  ^e  iip,fergeaat  at  armt^ 
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and  efquire  fbr  ever.     They  have,  beSdes,  a  patent  for   Sergeaat 
the  oHice,  which  they  hold  for  life.. 

They  have  their  attendance  in  the  pre^ence-chamber,  ^ 
where  the  band  of  gentlemen-peniioners  wait ;  and,  re< 
ceiving  the  king  at  the  door,  they  carry  the  maces  be> 
fore  liim  to  the  chapel  door,  whihl  the  band  of  penfioners 
ftand  foremoft,  and  make  a  lane  for  the  king,  as  they 
aUb  do  when  the  king  goes  to  the  houfe  of  lords. 

There  are  four  other  Tergeant»  at  arms,  craated  in  the 
fame  manner ;  one,  who  attends  the  lord  chancellor ;  a 
iecond,  the  lord  treafurer ;  a  third,  the  ^peaker  of  the 
houfe  of  commons;  and  a  fourth,  the  lord  mayor  of 
London  on  folemn  occafions. 

They  have  a  conGderable  ihare  of  the  fees  of  honour, 
and  travelUng  charges  allowed  them  when  in  waiting, 
viz.  five  ihilhngs  per  day  when  the  court  is  within  ten 
miles  of  Loodon,  and  ten  ihillings  when  twenty  milet 
from  London.    The  places  are  in  thc  lord  chamberlain^s 

There  are  alfo  fergeants  of  the  mace  of  an  inferior 
kind,  who  altend  ihe  mayor  or  other  head  ofiicer  of  a 
corporation. 

Common  SSSCEANT,  an  oiiicer  in  the  city  of  London, 
who  attends  the  lord  mayor  and  court  of  aldermen  on 
couit  days,  and  is  in  council  with  them  on  all  occafions, 
within  and  without  tbe  precin£l$  or  liberties  of  the  dty. 
He  is  to  take  care  of  orphans  eftate$,  either  by  taking 
account  of  them,  or  to  fign  their  indentures,  before  their 
paiGng  the  lord  mayor  and  court  of  aldermen  :  and  he 
was  lUteivife  to  let  and  manage  the  orpban  eftates,  ac». 
cording  to  his  judgement  to  tbeir  l>eft  advantage.  Sea 
Rfxorder. 

Serceakt,  in  War,  is  an  imcommiiTioned  ofBcer  in 
a  company  of  foot  or  troop  of  dragoons,  armed  with 
an  halbert,  and  appointed  to  fee  diicipline  oblerved, 
to  teach  the  foldiers  tbe  exercire  of  their  arms,  to  order, 
Arailen,  and  foTm  their  ranks,  files,  &c.  He  receives 
the  orders  from  the  adjutant,  which  he  commtmicates 
to  his  oiRcers.  Each  company  generally  has^  two  fer* 
geants. 

SERGEANTY  CSerjeantia),  fignifies,  in  law,  a  fer- 
vice  that  cannot  be  due  by  a  tenant  to  any  lord  but  the 
king  ;  and  this  is  either  graad  fergeaitty,  or  petit.  The 
'  firft  is  a  tenure  by  which  the  one  holds  his  lands  of  the 
king  by  fuch  fervices  as  he  ought  to  do  in  peribn  to  the 
king  at  his  coronation  ;  and  may  alfo  concem  mattert 
military,  er  fervices  of  honour  in.  peace  ;  as  to  be  the 
king's  butler,  carver,  &c.  Petit  fergeanty  is  where  a 
man  holds  lands  of  the  king  to  furnifti  him  yearly  with 
ibme  Tmall  tbing  towards  his  wars  ;  and  in  tSt&  pay- 
able  as  rent.  'I'hough  all  tenures  are  tumed  'mXo  foccage 
by  the  12  Car.  II.  cap.  24.  yet  the  honorary  fervices  of 
grand  iergeanty  flill  remain,  being  thercin  excepted.  See 
KNIGHT-Seroice. 

SERIES,  in  general,  denotes  a  continual  fucceflioii 
of  things  in  the  fame  order,  and  having  the  fame  r^la> 
tion  or  conne£Uon  wilh  each  other  :  in  this  fenfe  we  fay, 
a  feries  of  emperors,  kings,  biihops,  &c. 

In  natural  hiftory,  a  ieries  is  urcd  for  an  order  or  fub- 
diririon  of  fonie  claf!<  uf  natural  bodies ;  comprehending 
all  fuch  as  are  diftinguiifaed  frora  the  other  bodies  of 
tbat  c]af$,  by  certain  charaders  which  tbey  poiTe^s  in 
common,  and  wbich  the  reft  of  the  bodies  of  that  cail 
have  not. 

Y  2  (i.)  Serih», 
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(i.)  Series,  in  Artthmetic  or  Algebra,  a  rank  or  puttlng  as  before  A,  fi,  C,  D,  &c.  fot  llie  ternu  <>f .  the    Sn»  1 

proereinon  of  quantitie>  which  Tucceed  one  another  ac-  icries,  and  tn,  tiypy  q  fu[  given  quantitJe«,  we  ihali  luTe  '     » ^ 

cording  to  foine  determinate  law.    For  example,  the  another  recuning  leries,  if  we  fuppo&  them  (b  lelated  ' 

numbers  that 


3.  5.  7.  9>  ".  13»  ^i.  &c. 

conAitute  a  feries,  the  law  of  which  is  that  each  term 
exceeds  that  befi>re  it  by  a  given  nomber,  Tiz.  2.  A« 
gain,  the  numbers 

3,6,  12,24,48,96,  192,  &c. 

conAitute  a  feries  of  a  different  kind,  each  term  being 
the  produ£l  of  the  term  before  it,  and  tbe  given  num- 
her  2. 

.  ( 2.)  As  the  law  according  to  which  the  terms  of  a 
feries  are  formed  may  be  inJinitely  «aried,  there  may  be 
innumerable  kinds  of  (eries  \  we  Ihall  enumerate  a  few 
of  the  moll  common. 

1.  Arithmetkal  Series.  The  general  form  of  a  feries 
of  this  kind  is 

a,  «+*/,  «+2</,  «+3  d,  «+4</,  &c. 

and  its  law  is  that  the  difference  between  any  two  ad- 
jacent  tcrms  is  the  fame  quantity,  viz.  d.  Thc  firft  of 
the  two  preceding  examples  is  a  feries  of  this  nature. 

2.  Ceometrical  Series,     Its  general  fbnn  is 

a,ar,ar*,a  r',  a  r*,  &q. 

In  this  kind  of  feries  each  term  is  the  produd  of  that 
which  precedes  it  and  a  conAant  number  r,  which  is 
called  the  common  ratio  of  the  terms.  The  iĕcond  of 
the  above  examples  is  a  parUcuIar  cafe  of  a  geometrical 
ieries. 

3.  Harmonic  Seriet  is  that  in  which  the  firft  of  any 
three  of  its  confi(cutive  terms  is  to  the  third,  as  the  dif- 
ference  between  the  firft  and  fecond  to  the  difference 
between  the  fecond  and  third :  hence  we  readily  find 
that  putting  a  and  b  for  its  two  firft  teims,  its  general 

'  form  will  he 

,      ab         ab  ab       . 

a,  bf         ., j-,  I,  &c. 

2« — *    3« 2*    4« — %b 

If  we  fuppofe  d=i  and  b—\,  we  get 

»»  II  T»  T»  y»  7»  ®^*-* 

as  a  particular  example  of  a  harmonic  feries. 

4.  Reciirring  Series,     Let  its  terms  be  denoted  by 

A,  B,  C,  D,  E,  r,  &c, 

Then,  we  ftiall  form  a  recurring  feries,  if  m  and  n  being 
put  for  given  quantities,  we  take 

C=»»  A+a  B,  E=sw  C+«  D, 

D=:»>B+ffC,  F=mD+ff£. 

For  example,  let  us  fuppofe  A=i,  B=:2.r,  »«=4  «*, 
«=3*;  then  C=io**,  ^=38*«,  £=154««,  r= 
614  «^,  fo  that  the  firft  fix  terms  of  the  feries  are 

I,  2«,  10**,  38*',  154*«,  614«». 

We  have  here  fuppofed  each  term  to  be  formed  from 
the  two  which  come  immediately  before  it ;  but  the 
name  recurring /eries  is  given  to  every  one  in  which  the 
terms  are  formed  in  like  manner  from  fome  aHtgned 
numbei  of  thc  tenns  wbich  precede  that  fought.    Thus, 


m  A+»  B+/»  C+y  D=o, 
m  B+«  C+/»  D+y  E=o, 
m  C+«  D+/»  E+y  F=o, 

The  two  feries  of  quaiititiet  fin.  a,  fin.  20,  fin.  3  a,  &c 
and  cof.  a,  cof.  2  a,  cof.  3  a,  &c.  are  both  recuiring,  ai 
is  manifelt  from  the  law  which  connedts  th;  ^uantities 
one  with  anotber.     (See  Ajlgkbra,  §.  358.). 

(3.)  As  in  general  it  is  tlie  ium  of  tbe  terms  of  a  &- 
ries  which  is  the  objed  of  inveftigation,  it  is  ufual  to 
conneA  them  by  the  iign  +  or  — ,  and  to  apply  the 
name  /eries  to  the  expreflion  thus  formed.  Ac^or- 
dingly 

1+3+5+7+9*"  +  {i  +  aC— 0} 

(where  n  denotes  the  number  of  terms)  is  called  an  aiilh- 
metical  ieries  ;  and  in  like  manner 

i+i+i+i---+  pW 

is  a  geometrical  ferie9. 

(4.)  A  feries  may  eSther  confift  of  a  definite  number 
of  terms,  or  their  number  may  be  liippofed  greater  than 
any  that  can  be  aftigned,  aod  in  this  cafe  the  feries  is 
faid  to  be  it^imte.  The  number  of  terms  of  a  feries 
may  be  infinite,  and  yet  their  fum  finite.,  This  is  tnie; 
for  example,  of  the  ienes 

i+l+l+i^+  &c. 

wnich  is  equivalent  to  unity,  or  i. 

(5.)  We  have  already  treated  of  fevenJ  brandict  of 
the  do£trine  of  iĕries  in  the  artides  Algebra,  Fi,dxioii$ 
and  LoGARiTHMs;  and  in  particular  we  have  given 
four  different  methods  ft>r  expanding  a  quatttity  into  a 
feries,  viz. 

1.  By  Dhi^n  or  Ewbaion,  (See  Algebra,  $  78, 
and  j  260.). 

2.  By  the  Method  of  Indattnimiate  CoegicieHts.  (Al- 
GEBRA,  \  261.). 

3.  By  the  Binomial  Theerem.     (Algebra,  §  263— 

J  269  )• 

4.  By  Taylor^s  Thtorem,  (Fi,uxtOin^  J  66 — }  71). 
We  ihall  here  treat  briefly  of  another  bianch  of  tl» 

theory,  namely,  how  to  find  the  fum  of  any  propoled 
number  of  terms  of  certain  ieries,  or  the  fnm  of  their 
terms  continued  ad  injinitum,  when  that  fttm  is  fiiiite. 

(6.)  There  is  a  great  analogy  between  tbe  terms  of  a 
feites  and  the  ordinates  of  a  curvc  which  aie  fappoiiBd 
to  ftand  upon  the  axis  at  equal  diftances  irom  one  ano- 
ther,  the  firft  ordinate  reckoned  from  the  extremity  of 
the  axes  bdng  analogous  to  the  &rft  term  of  the  feriet, 
the  fecond  ordinate  to  t<he  fecond  term,  and  fo  00. 
From  this  analogy  it  ibllows  immediately,  that  like  as 
the  nature  of  a  curve  is  indicated  by  an  equation  ex- 
preiHng  the  value  of  an  indefimte  ordinate  in  teiiiu  o( 
iu  coiTefponding  abfeiffa,  ib  alfi>  the  nature  of  a  iinies 
may  be  (hown  by  an  equation  which  ihall  expre6  the 
relation  between  any  term ;  and  the  number  that  de- 
notes  the  place  or  ordo:  of  that  Urm  in  the  icries.    la 

conlormtty 
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eaahraulj  to  Uns  method,  putting  the  ^jraibols  T(t), 
'Ti»),  Ttj),  &c.  to  denote  thc  urms  of  any  fcrie» 
whaterer,  we  may  exprefs  it  geneiaUy  ihus. 

TtD,  +  T(»),  +  T(s),  •  •  •  +  T(.) 

where  the  charaders  (i),  (2),  are  meant  to  denote  the 
place  or  order  ef  the  terms  to  which  thej  are  joined, 
(ihe  firft  term  being  fuppofed  to  have  the  place  i,  the 
fecond  term  the  place  2,  and  fo  on)  and  (v)  is  pat  for 
any  indefimte  number. 

The  natuie  of  the  anthmetical  feries 


•+(*+i0+(«+2'')+('»+3'')+.  &c- 

will  be  deSned  hj  the  equalion 

T(v>  =:  «+(»—1)«', 

and,  in  like«  manner,  the  nature  of  thc  geometrical 
Iciics 

«+«r+4r*+flrJ+,  &c. 

will  be  exprefled  hj  the  equation 

T(»)='«r«='. 

(7.)  As  the  expreflioa  for  the  yalue  of  the  in- 
dcbiite  tenu  T  («)  becomes  idenUcal  with  all  the 
tcnas  of  tbe  feries  in  fiicceflion,  by  rubdituting  the 
numben  i,  2,  3,  Sic.  one  after  another  for  v,  that  ex- 
pieffion  is  called  the  generat  lerm  of  the  ieries.  In  tbe 
ieries 

fl+*-| j-  H )  H 7+,  &c. 


tbe  genenl  term  is  evidently 


cb 


(v — I )» — (« — 2)b' 


(8.)  We  (hall  now  inveftigatc  the  fum  of  any  num- 
bec  oftermsof,fuch  feries  as  have  their  general  terms 
expTefe(l  by  any  one  of  the  foIlowing  algebraic  fimc- 
tions 


"(P+O      »(»+l)(t>+2)     p(«+l)(P+2)(t)+3) 

'  I*2*3        '  I*2'3  * 

&c. 


1  -2 


Pkoblem  I.  It  is  propofed  to  find  thefum  of  n  terms 
of  tiie  feiies  of  which  the  general  term  is  tbe  firft  fanc- 
tion. . 

Byputtingi,  3,  3,  &c.  to  n  fucce0ively  for«,  it. 
appeais  that  the  leries  to  be  (ummed  is 

»+.a+3+4'"+*« 

„  fi(t»+i)        (v — i)w        .         . 

Now,  as  vs2-i — !*-*•  —  ^    .    ■   ,  we  have,  by  put- 


ti)ig  in  tUs  fi>rmula  i,  2,  3^ ' 

I  '2 


to  n  iltcceflively  fbr  v, 


i=- 


23CT 


2 
2*3 


3*4 


I'2 

2 

a'3 


^  4-5 


2 

3-4 


2 
^_»'(«+0 

2 
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(>i— a)(«~0 

i » 

(» — 1)« 


Serie^   ' 


Let  the  fum  of  the  quantities  on  each  fide  of  the  fign 
s  be  now  taken  ;  then,  obrerving  that  each  of  the  frac- 
tions  on  tbe  right  hand  fide,  with  the  exception  af 

^     ,  occurs  twice,  once  wilh  the  fign  +,  and 

again  with  the  fign  — ,  by  which  it  happens  that  theit 
'gg**pte  >s  =0,  it  is  evident  that  we  havc 


»+2  +  3+4"*  +«: 


.«(«+0 


Prob.  II.  It  is  propofed  to  fum  »  terms  of  the  le- 
ries  haVing  foi  its  general  term  thc  fecond  fundi(«  - 

«i(w+i) 

1^2 

This  feries,  by  fubftituting  i,  2,  3,  &c.  fucceflively 
for  V,  is  found  to  be 


*-3 i3'4 


«(«+!) 


^•2'l.2'l^2  '       1^2 

We  now,  following  the  mode  of  proceeding  employed 

*  vf ^.4- 1 )  ■ 

in  Iaft  problem,  put  the  expreflion  '  —  under  this 

ibrm, 

p(»+i)(p+2)        (p-~i)y(y+i) 

1  •  2-3  I  •  2^        ' 

to  which  it  is  evidently  equivalent,  and,  fubftituting  r^. 
.2,  3>  &c.  fucceflively  for  v,  find 


1*2       I  •  2*  3            ' 

2'3_2"3'4       i***3.- 

I  •  2  '     I  •  2*3  .         I  •2-  3' 

3-4     S- 4 • 5       a • 3 • 4 . 

1  •  2     1  •  2  •  3       I  •  2  •  3* 
4'i_4-5-6       3-4*5 

I»2      1*2. •  3          I^2r  3*  ' 
«(«+0  _  «('»+l)('»+2)          («- 

-l)«(/»+j) 

I  '  2  ■                I  •  2  •  3 

1.2-3 

Iri  this  ppblem,  as  in  the  former,  it'  appears  that 

each  qwaitity  on  the  right  fide  of  the  equations,  except 

ff(«+i)(a+2)  .  ... 

-^ —  /  \    ■ — '.  occurs  twice,  and  with.  contrary  figns  ^ 

theieforc,  taking  the  aggregatc  of  the.  teims.  (»  each 
fide,  wc  hrrt. 


»  ,  a  •  3 


3-4^4 


5  . .  ■  ■  «C+l) 


2  ■  I  •  2  I '  a  .. 

_/i(g+l)(«+2) 

I  •  3  •  3 

(9.)  It  will  be  obvious,  by  a  little  attention  to  th»' • 
f(>Iutionsof  thefe  two  probkms,  that  in  each  the  terms  of 
the  ferics  to  be  fummed  aie  the  differences  betxoxt  ,th« 

adliacent 


Digitized  by 


Google 


S    E    R 


■Sĕthi.    adjacent  temu  of  anot)icr  ferie»,  namely,  ihat  which 

''      •      ''  has  for  it»  general  term  the  funfl:ion  next  in  order  to 

the  general  term  of  the  Ceries  under  confideration  ;  that 

is,  the  tenns  of  the  feries  wbofe  general  terei  is  v,  are 

the  diflferences  betn'ixt    tho(e    of    the    feries    having 

for  its  general  terms  ;  and,  again,  the  terms 

of  this  h&  are  the  differences  of  the  terms  of  tlie  feries 

navmg  -^ — ^7-^ — ' — -  lor  its  general  term.     Now  as 

the  fum  of  the  differences  of  any  feries  of  quantities 
Tirhateyer  irhich  begins  with  o  muft  necelTarily  be  the 
laft  term  of  that  feries*,  it  follows,  that  the  fum  of 
all  the  terms  of  each  of  the  feries  \ve  have  conGdered 
mud  be  equal  to  the  laft  term  of  the  next  following  fe- 
ries ;  and  this  term  ii  neceffarily  the  expreffion  formed 
by  tiibdituting  «  for  v  in  its  general  term,  that  is,  the 
fum  of  the  feries  i-\-2-\-^  •  '  -  +«,  which  has  t  £>r  its 

general  term,  is        "*       ;  and  the  fum  of  the  feries 
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fbr  its  geheral  term :  Heoce  it  will  happen,  tu  in  thc   S«n»  J 
two  foregoing  problema,  that  thc  fum  of  all  the  terms      «  9 
of  the  former  feries  will  be  equal  to  the  laft  term  of  the 
latter  ;  which  concluAon  may  be  expreffed  in  tbe  form 
of  a  theorem,  as  follows  : 


2  ,  2" 3   ,  3*  4 


2        1*2 

n(H+i)(n+2) 
1.2-3 


+  4 


*("+') 


The  next  icries  whieh  has  ^  for  its  ge- 

I  -4    3 
neral  term,  as  well  as  all  that  fucceed,  will  be.found  to 
hare  the  very  fame  property,  as  may  be  proved  as  foI- 
lows.     Let  fi  denote  any  term  of  the  feries  of  natural 
numbers  i,  2,  3,  &c.    Then,  becaure 

v+fi       V — t 

if  we  multiply  thefe  equals  by  the  produft  of  all  the  fac- 


tors  V. 


v+i   V+2 


&c.  to 


V+fi—l 


i 


V(v  +  l)(V+2)  • 
I  '  2  •  3 

v(v+i)(v+2) 


p 

(v+fi-~i) 


weget 


1.2-  3  ••(/»+!)' 
(V—1)V(V+1)  '  •  •  (v+fi^l) 


2'3 


ip+^ 


Now,  if  in  this  identical  equation  we  fubftitute  the 
mmibers  i,  2,  3,  &c.  to  n  fucceffively  for  v,  ihe  re- 
fults  obtained  from  its  firft  member 

V  (v+l)(V  +  2)  '  '  •  (v+fi—l) 
l'2-l-fi 

will  be  a  feries  having  this  fun£lion  for  its  general  term, 
ond  the  terms  of  which  will  evidently  be  the  difference 
between  the  terms  of  another  feries  having  the  firft  part 
of  the  fecond  member  of  the  equation,  viz. 

yjy+i^iy+^)-  ••  (v+fiy 
i-a-3---C/+0     ' 


Theorem.  The  Jum  of  r\  ternu  of .  a  Jeries  lutving 
for  iis  general  tertn  the^unSion, 

V  {v+i)  (v+2)  •  "  (v+fi — i) 

ia-3'^-/> 
is  equal  to 

n(n+x)(n+2)'"-(n+fi) 

l-2'l--'(fi+l) 

Or,  fetting  afide  the  denominators  of  the  terms,  we 
may  expref3  the  theorcm  thus  :  The  fum  ofn  terms  af 
aferies,  havingfor  ils  generai  term  the  esefireJfioH 

v(v+i)(v+2)"'(v+fi—\\ 

is  equal  to 

n(n+i)(n+2)'"(n+fi) 
__^  . 

We  ftiall  here  give  a  few  particular  cales  of  this  laS 
general  formula. 

n(n+x) 


I. 


II. 


i+2+3+4'"  +  «=- 


.1.  2+2- 3+3 -^+^-j- •'+»(«+!) 
_n(n+l)(n+z) 

3 

III.  i-2-3  +  2^3^4+3-4-j^'^.f«(a+i)(ff+2) 
_n(n+i)(n+2)(n+i) 

4 
(10.)  By  means  of  the  above  gencral  theorem  we  may 
find  the  fum  of  any  number  of  tcims  of  a  feries  com- 
pofed  of  the  powecs  of  the  tcrms  of  an  arithmetical  pro- 
gTeffion,  the  general  term  of  which  will,  in  the  fiii)pleft 
cafe,  \>tif,  fi  being  a  given  number.  The  manner  of 
doing  this  will  appear  from  the  following  {^oblems. 

ProB.  IIL  It  is  propoled  to  find  the  fum  of  a  teimt 
of  the  feries  of  fquares  i^-^-^-p-l- 16-^-25+  &c.  or 
i'+2*+3'+4'+5'+ &c. 

The  general  term  of  this  tenes  being  D*,  we  put  it 
under  this  form,  v  {y+ 1 } — i)  {  hence  we  get  by  fiib« 
Aituting  I,  2,  3,  &c.  fot  v, 

l»=:l  •  2 — 1, 

•    2*=2-3— 2, 

3'=3  •  4—3. 
4—4*  J— 4. 

•  •  •  • 

a*=:«(»-f-i) — n. 
Therefore  adding,  we  find 

i'+2'+3'+4' ■•••+«* 


_r  i^^-j-^^  3-1-3 -4-1.+ •j" 

~l-(i  + 2+3 +4- ••+»)• 


+«(«+0 


But 


•  For  example,  let  the  ^uantibes  be  0,  «,  b,  c,  J;  then  it  is  manifeft  that  (« — o)  +  (A — «)  +  (<■■-*)+ 
id-^)zzd. 

4 
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But  by  the  general  theorem  (9.) 
1-2+2-3+3-4 


[      » 


+,(,+0=^-^^. 

3 


dietrefore 


»+j+3+4;"'+'»= 

i»4.2»+3»+4»'- 


njn+i) 

•  +»» 

"(o+i) 

3  2 

_»("+')  (2  «+0 

s- — 

Wc  miglit  have  arrived  at  the  fame  concludon  by 
conGdering  that  fince  «*,  the  general  term  of  the  rerles, 
is  cquivalent  to  v(v+i) — v,  the  ferie3  muft  be  the  dif- 
&reiKe  betneen  two  others,  oni  having  v(v+i)  and 
the  other  v  for  its  general  term  ;  for  the  Take  of  perrpi- 
coity,  howerer,  we  kaye  put  dowa  the  tecau  of  all  th« 
three  fertes. 

Prob.  IV.  It  is  ptopefed  to  find  the  fum  of  n  terms 
of  tkeiĕries 

>'+2»+3»+4'+j'+&<=. 

The  general  term  in  this  cafe  is  ^* ;  now  to  transform 
this  {iui^Hon,  fo  as  to  deduce  the  fum  of  the  feries  irom 
the  geneial  dieorem,  we  aSiime 

v»=v(v+i)  (v+2)+A  v(v+i)+B  V, 

'wrhere  A  and  B  denote  quantities  which  are  to  h^ye 
fi]ch  Talues  as  (hall  render  the  two  fides  of  the  eqaation 
idendcal  whatever  be  the  value  of  v  ;  taking  now  the 
p*odtt£t  of  the  fadors,  we  have 

vi=v)+(A+3)v'+(A+B+2)v, 

T1ictefa(e,  bj  the  theory  of  indetermtnate  coeihcients, . 
(Algebra,  $  261.) 

A+3=:o,  A+B+2=o : 

Heace  we  find  A=  —3,  B=- — A — 2?ti  ;  thus  it  ap- 
pears  that  v  being  any  number  whatever, 

«*=v(v+i)  (v+a) — 3  v(v+i)+v. 

M«w,  let  S  denote  the  fum  of  «'terms  of  the  fcries 
under  conSderation,  which  has  v>  for  itsgeneral  tcrm, 
and  pui  P,  O^  R  for  the  like  fums  of  the  three  feries, 
whole  general  terms  are  the  funaians  v  («+ 1 )  (v+2), 
w(»-|-i)and  V  refpeftivelT  ;  then,  it  is  evideqt  that 
S=P— 3q+R.     Bat  by  the  theorem,  (9.) 

p.^«(''+0("+g)  Cff+3) 
4 
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Corollary.    We  have  ibuiid  (Prob.  I.)  that  ^iw», 

1  +  2+3+4-+«=-^, 

therefore,  comparing  this  wth  the  refult  juft  now  ob- 
tained,  it  is  evident  that 

(I  +*+3+4  •  •  •  +'»)'=si '  +2»  +3'+4'  •••+«'} 
thts  is  a  very  curious  and  elegant  property  of  numbers. 

(11.)  It  is  manifeft  that  by  the  mode  of  proceeding 
employed  in  Iaft  problem  we  may  inveftigate  the  fum  qf 
n  terms  of  the  feries 

I  m + 2"» + 3"» +4"' +  &C. 

m  being  any  whole  pofitive  number  whatever :  and  in- 
deed  in  thc  very  farae  way  we  may  find  the  fum  of  any; 
number  _of  terms  of  a  feries,  who(e  general  tera  is 

a+h  v+c^+,dv>  +  &c. 

where  a  and  b,  &c.  denote  giveiv  numbers ;  namely,  by 
transfomung  it  into  a  fun£lion  o{  the  form 

A+B  v+C  V  (v+i)+D  V  (v+i)  (v+2)+  &c. 

where  A,  B,  and  C,  &c.  denote  conftant  ^uantittes.  - 
Our  limils,  however,  will  not  allow  us   to  go  into 
particulars. 

(12.)  The  next  claf(  of  ferics  w«  {h«ll  confidcr,  com- 
prehends  fuch  as  may  be  formed  by  the  fuccefiive  fub- 
AituUon  of  <7,  fl+i,  1  +  2,  &c.  {a  beins  put  for  any 
given  quantity  whatever)  in  the  feries  of  TunAions 

\  \  I 

,  &c. . 


^_/i<«+0(w  +  2) 
i 1  ' 

_*(*+') 


R 


thererore,       S=lMilIl±^I±i} 
-«(,+  .)  (,+2)+.^iltL\ 


and  bj  proper  redudton,  S,  or 

■+'? 


iJ+2»+3t+4>...-i-»'-'^f''+^^* 


v(v+i)'v(v+i)(v+2)'!;(v  +  i)(v-J-,2)(v+3) 
We  rttall  begin  with  the  firft  of  thefe. 

Prob.  V.  It  is  propofed  to  find  the  fum  of  a  temu  of 
the  feries 

I i_ ,. _i  

<,(«+i)+ (-j+O^^+^)"**  (7+T)(<,+3)+ ^*^- 

which  !s  formed  by  fubftituting  0,  o+i,  0+2,  &c» . 

fucceftively  £or  v  in  the  general  term 

Whatever  be  the  value  of  v,  we  have 
I       .__  1         I 
v(v+i)""v      v+i* 

therefore,  proceeding  as  in  the  foregoing  prpbleRUt  ^e 
get 

I"  I  I 


v(«+i) 


<«  +  !)• 
I 


«  +  !' 
I  I 


(a+l)(«+2)      «-j-1      «  +  a' 
I I  I 

(«  +  2)(fl  +  3)  ~  i+1""  7+1' 


(tf4.„_2)(/l  +  «— !)■ 
1 

(«+«— i)(j+«)~  0+n — \~'  a+Ji 

Here  it  Is  evident  that  the  terms  of  the  feries  to  be 

fummed 
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tetitu    iummed  a«  tbe  ij>fference»  betwbct  crety  two  a«ijoimng  i  i  ,  i  jeda 

term»  of  thi»  other  f«ries.  «(«+0  "*"  («+«)(«+*)     I«+"a)C«+3)  " ' 

1,1,1,1  ,     I  4 l .      ^. 

^'^T+i+T+^+T+l'"'^!^^*     '  ^C''+«»)t''+''+0 

Hence  it  immediately  follows,  that  tlie  fum  of  all  the  «'nfeq««:«»t.ly.  tl»"  f"«  °f  •"  *e  tertn»  of  the  fonner  i» 

torm»  of  the  former  is  the  dIffeT«ice  between  the  two  ^»"  ^'  difference  betweea  tbc  exucii»  temw  of  the 

crtremc  terms  of  the  latter ;  that  is  """'»  °r  »»  = 

■    I  I  I 'S— ^  7 

^CH^'*"(-+0(''+2)"""^C''+'»-i)C<'+'')  ^«•"C^+^i    C''+'»)C«+»+i)i' 


I        I 


(13O  From  theie  tw*  particiilar  cafe»  it  is  eary  to  £» 

"      i+"  how  we  may  fum  the  ferie»  when  the  genersl  tenn  is 

t(  we  fuppo(e  the  leries  to  be  continued  aJ  iiifim'tum,  •  t 

then,  as  n  wiU  be  indeHnitely  great,  and  -^-  mdeS-  *Cf +0C*+*)  •  •  •  C^+^)* 

j  ^  /  being  anj  whole  number  whatever :  for  iince 

tiitely  fma]I,  thc  fum  willbc  fimply  -;    or  in  other 

word»,  the  fraftion  -  is  a  limit  to  thc  fum  of  the  ferie».  *C*+/)      *      *+A 

a 

therefore,  multiplying  the  denominaters  by  all  the£K> 

T  pROB.  Vr.  Lct  it  be  req«ired  to  find  the  fom  of «  *»«  which  are  intennediate  bciweea  w  »nd  v+f, 

terms  of  tbb  &rie$.  ^^  ]„yQ 

^  I  ^  .    I fi 

fl(^.+  l)(«+2)       («  +  0(a  +  2)(.«+3)  ^  v{V+lXv  +  2)  :'.  .  (V+P)^ 
l ^+,  &c.                              '  ij [  ^ 

(fl+2)C«+3)(a+4)  v{v+i)^^v+2)  ...(»+/)— 1) 

the  ircneral  term  in  this  cafc  beincr  — — ■ — — — ; — r.  l 

"^     '  ^  ^  ^     »l»(«+l)(*+2)  (•  +  l)(«+2)(t-+3)...  («+/)• 

^""^*  ^<qT)  =  l  ""^'  '*'"'**'"'  mulUply ing  j^^^  ^^  ^^^^^  ^^^  ^^  ^.^  ^^^^^.^  .^  ^  ^^^j  ^^^^ 

I  fion  ibr  ibc  di&rence  betwecn  aay  two  adjaoent  tenns 

**'  a(p+iy  ^^       '    A  "^  *  **'***  ^^****  general  term  is 

~'l«'(f  +  i)~C*+0C*'+2)J»  n^+Oc+O  •  •  •  («+/•— 0*  . 


«(t«+i)(t;+2) 


and  hence,  by  fubftituting  a,  0+1,  a+2,  &c.  fuccet     t'i««/"o«  J»»*  diflference  between  thc  firft  and  Uft  term» 

fivelT  for  V  **'  **"*  "''"^  "*'*"  "*  *''*  ""*  ™  '"*  "^iks  wherc  gene- 

'  ral  term  is  the  fundioD«a  the  othei  fide  <£  the  eqii»- 

«              —  1 K       '         ,,        .      ^  \         tion,  vi». 

4«+l)(fl+2)-'^l«(«  +  0       (.«  +  !)(«+ 2)5-  ^j 

l _  ..  S — —  V(W+1)(^»+  2)  ...  (V+/> 

^a+i){a+2){a+3)      'lC«+0C''+2)  Hence  wc  have  the  folk>wing  wry  general  thcorem. 

("+ ^^C" + 3 )  J  '  Tbeorem.    £«r  a  dmou  aity  numhtr  wiainer,  and 

I ,  r I                  '  leti,2,^...fbe  mjeriet  of  nmmberi^  emek  rfv>ikk 

(a+2)(tf+3)(<i+4)"~  '^  l^^+OC^+S)"*"  e*ceeJs  thel  btjore  it  ly  tinity  ;  the /vm  tif  n  lerm*  of» 

i             "i             '  feriesformedbyJu}(flitutint  the  numhers  a,  a+i,  a+3| 

'la+^C^ia+a.)  \  ^'^*  ***  «+»— »7^#*'^/"^  '  *■  tkeftmBi»n 

I 

I 


v{y+i){y+2)  . . .  («+/) 
it  egual  to 


(j+«_i)(tf+«)(«+«+i) 

~'|(«+«_i)(«+«)""(«+«)(«+«+,>J"  

Hence  it.appear»  that  the  term»  of  the  feries  to  be  fum-  l\      o{a+i){a+2)  . . .  («+/>— 1) 
liffei             -  ■                -  -  ^  » 


ned  are  the  halve»  of  the  diffeiences  of  the  teimi  of  the     r  t  __  ,1  « 

4erie«  »-     (*+'')C«+»+J)C«+«+»;-"+C*+'»+A-») 

Co&OLLARTt 


l 

a{a+i){a+2)  ..  .{a 

.• L 

(*+».)C«+»+i)C«+« 
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CoKoi.iA»T.     Tif  famtftritt  nntkutd  ad  injmi$um 
i*  equat  10 

I   1 

(14.)  We  (hall  now  gtve  a  f«w  esunples  of  the  ap- 
plication  of  ihis  theoreiB. 

Exami>tt  I.   Re^uired  the  fuia  of  0  terms  of  the  ferie$ 
I  .  1  .  * 


^'  ■i-  ^-  S     i'  i,'  i'  i>^  ^'  l'^'l 


+,&c. 


The  tem»  oF  th!$  reries  are  evidenily  produced  by  the 
liicceflliv-e  rubitiiuiton  of  the  numbeis  2,  3,  4,  5,  &C. 
for  V  in  the  fun£Uon 


t1ierefare,  comparin^r  this  ex;>i'eflion  with  the  ^eneral 
fomiula,  we  have  «=3, /=3  and  the  fura  rcquired 

C.[-J =_i_/l. 

'12-3-4       (:+»)C4+»)(|+n  i 


£W.  1.  Required  the  furo  of  the  ferics 


+ 


+ 


+,&c. 


I  •  4*  7  ^4-7*  10     7*  io*i3i3'i3'i6 

continued  ad  iajinitum. 

By  a  littlc  attention  it  will  apiiear  that  its  terms  are 
produced  by  tfae  fubAitution  pt  ihe  numbers  \,  ij, 
2-},  S^c  fucce(nvely  for  v  in  the  functi  n 


MS^+a^^S^+^)      27v(w+i)(t»+2)' 
In  tliis  cafe  then  a=ry,/=3,  therefore  the  fum  is 
1       I        I     _  I 

f  1 5.)  Wlien  the  iimdion  firom  which  the  ferie5  is 
4enved  batnot  tbe  Tery  ibrm  required  in  the  theorem, 
it  naj  be  brooi;ht  to  that  form  by  employing  fuitable 
transrarmations,  as  in  the  two  foIIowing  example$. 

£».  3.  It  u  propofed  to  find  the  fum  of  the  (enes 

MM     3-6     4-7 
^xiBiacaaA  ai  ii{fimtum. 

This  liiries  is  eyidenlly  formed  by  the  fubnitutJon  of 
tht  nnmbeTS  i,  3,  3,  &c.  fucceflively  for  1;  in  the  func» 

tion  —. — —-r.     This  e«preflion,  however,  does  not  in 

•(»+3) 
its  prefent  forro  agree  with  the  general  /ormula,  becaufe 
the  ^dors  v-t-i,  v+3  are  wanting;  thererore  to  tranf- 
form  it,  we  multiply  iis  nuroerator  and  denombator  by 
^«+i}(v+2),  and  it  becomes 

(«+l)(tH-2) 

v(v+"i)(v+2),v+3)' 
^re  nezt  affame  its  numerator 
V<tf.  2JX  Part  L 
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(v+i)(v+3)=A(v+a)(«+3)+BCv+3)+C,     J^^ 

and  by  multiplying  get 

v'+3«+a=Av»  +  (sA  +  B)v+(6A+3B+C)j 

tberefore,  that  v  maj  be  indeterminate,  we  muft  make 

A='i,  jA+B=3,  6A  +  3B+C=2, 

from  which  equations  we  eet  A=  i,  B^3'>-5A='— 2, 
C=a— 6  A— 3  B  =  2,  £>  that 

I       _(t..f  2Xv+3)— 2(v+?)  +  a 

«(«+5)      K*'+OC»'+2)C«+3) 
i_     a 

-v(w+i)     vC»+i)(v+2) 

4. l . 

wC»+i)(f +2)C*'+3) 

Thus  it  appears  that  the  propofcd.fenes  is  TcfolTable  iR> 
to  three  others,  the  general  tetms  of  which  all  agrce 
with  the  theorem.     Now  the  fum  of  the  infinite  fcrics 

whofe  general  term  is  '.".  \  appears  by  the  theorem 
to  be  -,  or  I,  becaufe  «=1,  and  the  fum  of  tbe  infiiute 
feries  whofe  geneial  term  u  ..^..  ^,^,_.  .'.^t  >*  >»  Uke 


— 2 


v(v+l)Cv+2)* 

I       —I 


manner  found  to  be 1 = ;  and  lallly,  the  in- 

2   ^1*2        2  '  ' 

2 


finite  feries  whofe  general  teim  is 


vCi'+i)C«+2)Cw+3) 


*  2       1  I 

is  —  =  -  ;  therefare,  colledinir  thcle  iato  one, 

the  fum  of  the  propofed  feries  Is  1—-  +  -=—,  the 
'    ^  3^9      18 

anfwer. 

Ex.  4.  Required  the  fum  of  the  infinlte  feries. 

f — i-+— i_+~i— +,  &c. 


2-3*4     3'4'J     4-5-6  *^J'6-7 

The  terms  of  this  feries  are  evidently  fonned  by  the 
fubftitution  of  tbe  numbers  2,  3,  4,  fucceflively  in  the 
funAion 

V — I 


vCv+l)(v+2)* 

Now  V— -i=v+3— 3  >  tberefoie, 
V — 1  I 


vCv+i)(v+3)     v(v+i)     v(v+i)(v+2)* 

thus  it  appears  tbat  the  propoled  feries  is  reducible  t* 
two  others,  one  haTing  its  terms  produced  by  the  fub- 

ititution  of  3,  3,  &c.  for  V  in  the  fun£lion— -,■ 

'  ^'  v(v+i)* 

and  the  other  by  a  like  fubftitution  m  the  fundion 
—3 


vt«+i)(v+3) 


Now,  by  our  theorem,  the  fum  of 


I  X 

the  fiift  of  theie  is  -,  and  that  of  the  iiscond  is  — - 
%  2 

«  -L. 

a'8 


Digitized  by 


Google 


S    £    B. 


Seik«> 


—  =:  —  -,  therefote  the  fum  of  the  propolĕd  (ĕries  is 


2-  3 

1  I 

2  4 
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•,+ 


Mtl 


Frotn  thefe  examples  it  is  ^uSlciently  e^dent  how  the 
theorem  is  to  be  applied  in  other  caTes  ;  and  it  appears 
alfa  that  by  means  of  it  we  can  ium  any  feties  whatever 
wholis  general  term  is  of  the  fbrm 


will  be  greater  than  the  other  feiies 
+  ' 


B 


+ 


<-+r" 


Now  thii  hift  being  eyidently  a  geometrical  leries,  of 

I 
which  the  common  ratio  is        ^,  its  liun  is 


w(i  +»)  ^»(1  +«)(«+  0  ^  v(v+i)(v+2){y+3) 
&c. 

or  admits  of  being  reduced  to  that  form. 

(l6.)  It  deferTes  to  be  remarked  that  the  feries 

which  ia  of  a  ve^  fimple  form,  and  in  appearance  of  ibe     ti,e„forc,  the  fum  of  the  feries 
iame  nature  as  thole  we  have  Ittmmed,  does  not  how- 


»+'e' 


'+i- 


{■+r" 


+ 


+ 


cTer  adnut  of  being  treated  in  the  fame  manner  ;  and  i 

indeed,  if  it  be  continued  a/  injinitum,  its  fum  is  in-  «  '  «+i  '  a  +  i  '  a+\       "  a  \  tt     i 

fimte,  that  is,  it  exceeds  any  number  which  can  be  af- 

figned.     The  truth  of  this  aAertion  wUl  be  evident  if  ^^  «^ways  be  greater  than  this  expreflionj  butifwe 

we  can  Aiew  ihat  a  certain  dcBnite  number  of  its  terms,  f        ^  „  fo    ^^^  ^^^  ^^         ^j^    /^   .  iy~'u  eq«l. 

begtnmng  with  any  propored  term,  can  always  be  round,  "  ^         '  \     '  a/  ^ 

the  fum  of  which  (hall  exceed  an  unit  or  i  j  for  thu  to,  or  exceeds  a,  which  is  evidently  always  poffible,  then 

being  the  care,  as  we  can  go  on  continually  in  aOigning  the  above  expreflion  for  the  fum  of  the  geometrical  ie- 

fuch  fets  of  terms,  we  can  conceive  as  many  to  be  taken  ries  will  be  equal  to  i,  or  will  exceed  i }  therefore,  the 


as  there  are  units  in  any  prop«fed  number  however  great ; 
and  therefore  their  fum,  and  much  more  the  fum  of  all 
the  terms  of  the  ieries  £rom  its  beginnlng  to  the  end  of 
the  laft  iets  of  terms  will  exceed  that  number.  Now 
that  this  can  always  be  done  may  be  proved  as  follows  : 
Let  the  term  of  the  feries  from  which  we  are  to 

reckon  be  -,  then,  if  the  thing  be  po£bIe,  and  if  n  be 
the  requifite  number  of  terms,  we  mttft  have 

-+  —  +  J-+-L....+     \..  -^u 

a  'a+\^  a+2^  tt+i        ^  a+n — i 
Now  becauie 

.(i+i)W»+^. 

and  in  general, 

tbierefore,^  being  any  whole  number, 

•(■+-:)'■ 
^. --(%■•.■ 

hence  It  follows  that  the  ieries 


fame  nimiber  of  terms  of  the  feries  —  + 


a+\ 

— r —  + — : —  +,  &c.  will  always  exceed  1 5  now  thi» 

J»+3^fl+3^'  ' 

u  the  property  of  the  feries  we  propoied  to  demoniirate. 

Whentfs=(i+i)"~',thenfl»=«(i+iy    ,but 

tlus  quantity  is  greater  than  0+n— i  the  denomiDator 
of  the  laft  term  of  the  feries 


a^  a  +  \ 


+ 


d  +  A—I* 


fl+a     «+3 

the  (iun  of  which,  we  have  proved,  will  upon  that  hy- 
pothefis  eaceed  unity ;  much  more  then  will  the  Itim 
exceed  unity  if  we  fuppofe  the  feries  continued  until  the 
deoominator  of  its  laft  term  be  equal  to,  or  greater  than 

Hence,  beginning  with  the  tenn  \,  it  appears  that 


l+T+^.^^ 


'a+'p,  and  con(equently 


«     I    »    .  -  -     . 
•»T+»T 


676=26»' 


T7T+»4t  •  •  •  + 
&C. 


458329=677 


i:;^^»' 


Although  the  fum  of  the  fcries  we  ha^e  been  conSde^ 
ing  is  inSnite,  yet  it  evidently  increales  very  ^'^^V> 
inaeed  il  is  a  limit  to  all  fuch  as  haye  i  finite  fum  5  "' 

eveiy 
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Sdi»    vntj  m&ute  leriet,  the  tenns  of  wbich  decreare  &fter 
^K'  ' '  tban  tlie  reciprocals  of  an  arithinetical  progreSion,  is  al- 
ways  Gnite. 

(17.)  We  baw  already  exphmied  what  is  meant  hj  a 
rtnrrmg/eritt,  (2.)  we  ihall  now  treat  bricAy,  firft,  of 
their  origin,  next  of  the  waf  in  which  they  may  be 
lummed,  and  laftlj,  of  the  manner  of  determining  the 
geurtiterm  of  any  particular  feries. 

The  leries  which  is  produced  by  the  developenient  of 
a  rational  algebraic  fra£lion  has  always  the  property 
which  conRitutes  the  charaderiiUc  of  the  clar$  called 
Recurruig,  (2.)  and  on  the  other  hand,  any  feries  hav< 
ing  that  property  being  propo&d,  an  algebraic  fra£iion 
msy  be  found  by  the  expanfion  of  which  the  ferie$  Aiall 
be  produced. 

t-t-2» 


i 


The  fra£tiaa  1  '^ •"'':,  for  example,  by  dividing  the 

immetator  by  the  denominator  is  converted  into  the  infi* 
mte  kdes. 

1+3  «-^-4 «»+7  «♦ -f.i I  «♦-Hi8«»+,  &c. 

wluch  i*  of  fuch  a  nature  that  if  T,  T',  T",  denote  any 
thite  of  itf  Tucceeding  terms,  thdr  relation  to  one  ano- 
dier  is  expiefliHi  by  the  equation 

T"=T«»-|-T'*. 

If  we  employ  algebraic  divifion  to  convert  the  Irac- 
tion  into  a  leries,  the  law  of  its  terms  will  not  appear 
k>  readily  as  if  we  ule  the  method  of  indeterminate  co- 
cSdents.     By  this  method  we  a&ume  the  fra£lion 

=A-|.B«-f-C*'-f.'D«J-}-E«*,  -f  &c. 
hnd  hence,  multiplying  by  the  denominator,  and  bring- 
Jng  airthe  terms  to  one  fide,  as  explained  in  AXG£BRA, 
f  261,  we  have 

A+B7    4.C7     4.D7 
».i_A  }.»--B  J.*»— C  }.kJ-|-  &c  =0, 
-aj  -AJ    -B  3 

ind  hence, 

A— 1=0,  C — B— A=:o, 

B— A— 2=so,  D— C— B=o, 

&c 

FroB  theie  equations  !t  appeais  that  the  law  Qf  the  iis 
ries  !t  fuch  as  we  have  adigned. 

The  equation  expreflang  the  relation  which  fubfifts 
among  a  certain  number  of  fucceeding  terms  of  a  recur- 
ring  reries,  is  called  its  /ca/e  of  Reiation.  The  bmt 
naau  is  aUb  fometimes  given  to  the  equation  eKpreding 
the  conneAion  of  the  coeAicients  of  the  terms.  Thus 
the  fcalc  of  relation  of  the  foregoing  ferie$  is  either 

T"=T*+T'«», 

where  T,  T*,  and  T"  denote  any  threc  rucceeding  terms 
af  the  &rics,  or  it  is 

B=sP-f-Q, 

wheie  P,  O  and  R  denote  their  numeral  coeiticients. 

i|i8.)  We  come next  to  (hew  how  the  fum  of  any  pro- 
ed  number  of  terms  of  a  recurring  feries  may  be 
md.    Let  the  ferirs  conlinued  to  h  terms  be 

T(.)4.Ti»»+T<»)  •  •  •  +T(»-»).HT(«-ri)-f  T  w, 

whcte  the  chara&ers  Td),  T(»,  &c.  denote  the  fuccef- 
five  terms,  aad  tbo  munbers  (i),  (&),  &c.  tbeir  order 


or  place ;  and  as  whatever  number  of  terms  is  contained 
in  the  fcale,  the  manner  of  fumming  the  feries  is  the  * 
fame,  we  (hall  in  what  follows,  for  tne  fake  of  brevity, 
fuppofe  that  it  confifts  of  three,  in  which  cafe  it  may  be 
exprefled  thus, 

p  T(*-i)+y  Td-D+r  T(»)  =0, 

where  p,  q,  r  denote  certain  given  quantities. 

The  (caie  of  relation  a&rds  the  f<idlowing  feries  af 
equations, 

^T(i)+yT(»i+rT(!)=ro, 

/» T(.)-f.y  T(i)+ r  T(«)=o, 

/>T(s)+yT(4)+rT(j)=o, 

^T(«-»)+f  T(— D+rTc)  sro. 
Taking  now  the  fum  of  thefe  equations,  we  get 


^(T(i)+T(.)+t(»)' 

+y(T(.)  +  T(|)^-T{4)' 

+r(T(»)+T(4)+T(»)' 


• .  +T(— »)) 
••+T(. 
■  •  +T(' 


-»07 
(.))    i 


But,  putting  s  for  tlie  fum  of  n  terms  of  the  (eries,  this 
equation  may  manifefUy  be  exprefied  thua, 

^(j__T(«)— Tw-.)) 


^(j__T(«)— T(— .))7 
+y(j— T(.)— T(.))    $.=0 
+r  (/— T(i)— T(.))    3 


Hence,  after  reduSion,  we  find  1= 

/>(Tc.-.)+T(.))+y(T(.)+T(.))+r(T(.)+T(.)) 

J»  •+?+'•  • 

From  whtch  it  appears  that  in  this  caie.the  fum  de- 
pends  only  on  ihe  two  firft  and  the  two  laft  terms  of 
the  feries. 

£XAMPLE.  It  is  propoled  to  find  fiom  this  formu)a 
the  fum  of  n  terms  of  the  feries 

i-f  2*+3**+4*'-f  J**+  &c. 
Its  (cale  of  relation  bebg 

«» T(»-.)— .2  «r  T(.-i)  +T(irt=o. 


Here  fizz)c*,  7=— 2»,  r=i,  therefore,  obferving  that 
the  latt  two  terms  of  the  feries  muft  be  («— i)  «*"* 
and  «y*~*,  we  have,  after  fubftltuting  and  reducing, 


j=- 


I— («+!)»' +««"*' 
I — 2  «+«» 


This  formula  will  not  apply  in  the  ca(e  of  «=1,  be* 
caufe  then  the  numerator  and  denominator  are  each  =0  \ 
but  in  fuch  cafes  as  this  we  may  find  the  value  of  the 
fun£Uon  which  exprefies  the  fum  by  what  is  delivered 
at  $  90,  FL(;)tioNS. 

(19.)  The  procefs  by  which  we  have  determined  the 
value  of  «  tenns  of  the  feries  T(i)+T(»)+T(j)+  &c 
will  aIfo  applv  to  the  find!ng  the  rational  iradion  fram 
which  the  fenes  may  be  dcduced,  which  is  aIfo  the  fum 
of  the  feries  continued  aJ  injimtum.  For  in  this  cafe 
the  equation  from  which  we  have  deduced  the  fum 
being 

/(T(.)+T(»)+T(3)+  &c.)' 
+y(T(.)+T(i)+T(4)+  &c.) 
+r(Tti)+T(4)+T(j)+  &c.)_ 

Z  2  '    that 
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S»"*»-     ihati»,  p        .  g_i^ 

-— .  ;>.+K^-T..O+r{.-T<.>-T..O=o.  — =P+PM+P/»^+.&c.  »- 

wehave  .     -^=:Q.+ftf*+fty'*'+,&c. 

_(y+OT[.)+rTn)  / 

A+?+''  *  thMefore,rincc— it^rs -!_  +  _£..  it  fol. 

For  esamplc,  let  it  be  required  to  find  the  fradion,  ,         .        ,      ,      ,  <i-4-£:t; 

which  being  developcd  produces  the  fcrie»  ^*"**  ^'»'  '"«  developement  of  the  fraaion  -_J^        -^ 

1  +2«+3**+4a;'+,  &c.    .  which  proceeds  according  to  the  poH'ers  of «,  is 
the  fcale  of  relation  of  which  is  (P+Q.)P/*+llf )  *+(P^+(i?*)  «* 

«» T  (»-.)- 2*  T,^.,  +  T<-.,+o.  +CPy»»+Qy')*'+,&c. 

Here />=*»,  ys— 3*,  rsri,  T(i)s=i,  T(i,=2* ;  there-  -^"^  *""  ''  "  evident  that  the  general  term  is  (Pjt—* 

fore,  fubftituting  ia  the  fonnula,  we  get  +Q.?'^')*"~'- 

Let  us  take  as  a  particular  example  the  iradioa 

I  I  I_j; 

i_2*+«»~  (l^»  'i_;>;— 2x"  '*'"''*''  ^  "^  cspanded  into  a  feries,  be- 

for  the  fra£Hon  required,  or  for  the  Tum  of  the  feries 

continued  aJ  injtnilum.  l+0*+2  «^+aArJ+gAr^+io** 

(20.)  We  come  now  to  the  laft  branch  of  the  theory  _  +22*«+42  «»+86  *»  +,  &c. 

•    of  recurring  feries  which  we  propofed  to  conCder,  name-  '  tj        r         . 

]y,  how  to  find  in  any  cafc  the  general  term.  ""*'  ^""^  *?*  equaUo«i  I— *— 2  «»=0,  we  get  #=r* 

We  Aiall  begin  with  the  moft  fimple,  and  fuppofe  the  ""*^  *.=— ^'  *«'  that  i— 2*  and  i  +*  «re  divifors  of  the 

^  ^  '^   '  '^'^  hmaion  1— «— 2**,   that  is,    1 — ^*— a*»'^  (1+*) 

tira^tion  to  be  ,  which  being  expounded  into  a  fe-  (i_2*);  hence/=_i,y=2,andfincea=:i,*=: ij 

•     L    j-  •/•       •  ^*  therefore  P=4, 0=i.  and  thegeneraltenn  fP6"-'-t- 

nesbyd.v:fion..s  <iy-).."-"  btcomclbyfubftitl.ing      ^^      + 

<l+fl/«+<l^» *«+«/>»#» -L,  &C. 

bere  it  is  immediately  manifeft  that  the  general  tem  is  i.  a^ — *^"~'  +  T^"~*  f  *""'  = r *«"*> 

r    1.    c  n-  .  a+^*  '^^"^  ^^'  ^'S"  +  is  to  be  taken  when  «  is  an  odd 

Next  let  us  fuppole  the  tra&oii  to  be  j—^——.  number ;  but  the  fign  —  when  n  is  «ven. 

Let  the  two  roots  of  the  quadratic  eouatien  i—iL—»x*       •  Sometimes  the  values  of  /.  and  y  will  come  out  ima- 

I  j  '^  gmary  quanuties  j  thefe,  however,  wiU  be  found  always 

5:0  be  *=  -,  *=  -,  io  that  i— ^sro,  and   i — y*  to  deftroy  one  another  vrfien  fi)bffituted  in  thc  general 

,.'?•,  ^      .  term. 

^,°i:J.  "      '  '^-^=  (i~/«)(i-f*),  thus,         Let  us  next  fuppofe  the  fciaion  which  praduces  a  «. 

^*  "*^*  curring  feries  to  be 

a+^* a+bx 


J.et  us  aflume  this  cspreAion  equal  to 


I— «  X — /3  «*_y  *' 


f-^, .  ^.     ^:    1     " 


Let*=-,  *=-,  *=-  be  the  three  roots  of  the 


t—px      i—qx  cubic  equation  i — <(»>-/8**--y*3=o,  then  thc  deno- 

where  P  and  ^  denote  quantities  which  are  to  be  inde-  ^a""  ""^  ^*"  ^"^""  '^^  ^'  *'  ^'*^"^  *^  ^**  ^*^ 

pendent  of  *,  then,  reducing  to  a  common  denominator  **" 

we  have                                                                          '  i—px,  i—qx,  i—rx. 

.  *+***         —  ^^+O.— (yP+/Q)*  We  muft  now  affume  the  fra(Mon  eq«al  to  the  expref. 

(I— />*)(!— 9*)        {i—px){i—qx)  •  fion                                                                   - 

Hence,  that  *  may  remaia  indetenninate,  we  muft  P 


nake 


i—px       I—^) 


^+0==«,  ?P+^  0.=--*.   ■  in  which  P,  Q,  R  denotc  quantitle»  which  are  indepen- 

9nd  from  thefe  equations  we  get  ^^^  "^*' 

i  Tlie  three  terms  of  this  cspieAion  are  next  to  he  re- 

P  3  *^+*  o—.      "y+g  duced  to  a  conunon-denominator  and  colleded  into  ooe, 

p — f  '  /*-^- '  ^^  the  coeSicients  of  the  powers  of  *  in  the  numerator 

„       .    ■  .  .        r ..  ..  oithe  refult  are  to  be  put  equal  to  the  like  powers  of  * 

Now,  by  the  opetation  of  divifion,  we  find  ia  the  propofed  fraaion,  we  AmU  then  htve 

P+ 
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■nd  by  thefe  equations  the  Talues  of  P,  Q,  R  ma^  bc 
bmd. 

Lel ,  — 54_:_  ; be  now  refolved  into  fe- 

i—i./iK    I — y*   1 — -r* 

riesbj  diviGon';  then,  addlng  the  like  povrers  of  «r  in 

each  we  ha;ve 

(P+Q.+R)+(P^+Q7+R '■>+(?/'+ ft?* 

+Rr«)»»+,  &c. 
br  tbe  lcms  whkh  is  the  developei&ent  of  the  fraQion 

1 — •  X — 13  x' — yx  * 

md  heie  the  general  term  is  evidently 

(P^— »  +Q^y*-'  +R  r»-'  )x"-'  i 

<nd  in  the  very  fanie  manner  may  the  general  term  be 
hmi  in  evejry  cafe  in  which  the  denominator  of  the 
itadion  admits  ai  being  reroWed  into  unequal  fa£lors. 
(21.)  Let  us  now  fuppofe  the  fradion  to  have  the 

hm.  - — — —,  tbe  denomlnator  being  the  piodu£t  of 

two  equal  fa£lors ;  this  £ra£Uon  cannot  be  decompo&d 
into  «ther  fraAions,  the  denominators  of  which  are  the 
fimple  £idors  of  its  denominator.  We  may,  however, 
tniisform  it  into  two,  which  (hall  have  their  numeratots 
conftant  quantities  by  proceeding  as  follows :  AAume 
tlienumeratora+i*=P+Q^(i — px),  then,  that  x 
may  remain  indeterminate,  we  muft  have  P  -j-  Q  =  a, 
— /Q=^,  therefbie 

The  aSimiptlon  of  «+A *=P+  Q  (i._^  *)  gives  us 
tbeRfore 

a+^» P^  Q 

(i—^*)»-  (i—plcy*  "^  i-px 

Now,  putting  the  firft  term  of  the  latter  fide  of  this 
eqBatioii  under  the  form  P(i— ^*)-*,  it  is  refolved 
I7  the  binomial  theotem  into  the  fenes 

P(i+2/*+3^V+4^'*J+,  &c.); 


(22.)  In  general,  whatever  be  the  form  of  ihe  fi-ac-  Series.-^ 
tion  from  which  a  recurring  feries  is  detived,  to  deter-  »  ^ 
mine  the  general  term  we  muft  decompofe  the  fra£lton 
into  others  which  may  be  as  {iraple  as  poAlble  ;  and  pro- 
vided  it  be  rational,  and  the  higheft  power  of  x  in  the 
numerator  at  leaft  one  degree  lels  than  thc  higheft 
power  in  the  denominator,  it  may  be  always  decompoiĕd 
into  others  haying  one  or  other  of  thefe  two  forms 


1—/«'  (I— y*r' 

in  which  espreiTions  P,  Q,  p,  and  f ,  denole  quantities- 
independent  of  x.  £ach  partial  fradion  gives  a  recur- 
ring  feries,  the  general  term  of  which  will  be  fufficient- 
ly  obvious ;  and  as  the  feries  belonging  to  the  original 
fradion,  is  the  fum  of  theie  feries,  lo  alfo  its  generi^ 
term  will  be  the  fum  of  all  their  geneial  terms. 

We  have  now  treated  of  fome  of  the  more  generat 
methods  of  fumming  ieries  which  admit  of  being  ex- 
plained  by  the  common  principles  of  algebra ;  but  the 
ilibjed  is  of  great  extent,  and  to  treat  ont  fo  as  to  give 
a  tolerable  notion  of  its  various  branches,  would  require 
more  room  than  could  with  propriety  be  fpared  on  fuch 
a  work.  as  ours. 

(23).  The  fluxionary  calculus  affords  a  method,  al- 
mofl  tl\e  only  general  one  we  poSie^s,  of  fumming  iinies. 
The  genersd  principles  upon  which  it  is  applied  may 
be  ftated  bricAy  as  follows.  Since  the  fluent  of  any 
fluxion  containing  one  variable  quantity  may  always  be 
cxpre{red  by  a  feries,  on  the  contrary  every  feries  may 
be  regarded  as  the  expteBim  of  a  Auent :  when  any 
feries  then  is  propofed,  we  muft  endeavour  to  Snd  the 
fluxional  exprefllon  of  which  that  feries  is  the  Auent ; 
and  as  we  can  always  find  the  iluent  of  a  Aurion,  at 
leaft  by  approximation,  within  given  limits;  we  may 
thence  determine,  if  not  the  exaft,  at  leaft  the  approxi- 
mate  value  of  any  infinite  feries.  We  ftiaU  now  (hew  how 
this  principle  may  be  applied  in  fome  particular  cales. 

Problem  I.  It  is  propofed  to  find  the  fum  of  A  tcrms 
of  the  feries 

«+2**+3x'+4.v*  •  •  •  •  +««". 

Let  the  fum  be  denoted  by  x.    Thcn,  multiplying  all 

X 

the  terms  by  -  we  have 

X 

sx       ....  • 

—  crje+iK^+^A^^+^*''»-*^  •  +««"-** 


the  oiher  fi,aion  ^--^  being  expanded  into  .  ferie.        ^^^  .^^  g^^,  ^  ^^  ^^^  ^  ^^  ^^^^  ^^  ^^  „^ 


Q.+Q/*+Q/^*'+,  &c. 
Then&re,  the  complete  «krelopement  of  ■  ^"^    *. 


Ailtis 


;IS 


yll^  =i»+t^+xi+X*  •  •  •  +*». 


(!-/«)« 

P+Q+(*P+Q3/>*+(3  P+Q)>V+.  &c.  .  Nowthe  feries.on  the  rigta-hand  fide  of  thls  equa- 

t-  vj      I  is.^r       1  >  ^ipjj  ,j  g  geometrical  progreiuon,  the  fum  01  which  »s 
ano  here  the  general  term  is  manifeftly  «>—«•+•  - 

(«  P+Q)/r-'*— ',  «r,  fubftitHting  for  P  aod  Q  thdt  >™own  to  be  ^__^     ,  ( Algebra,  J  106).  Therefore». 
nlues, 

*^~x~'~~    1—«.' 

and. 


I »/  tf  +  («— i)A  1^-»»"-»  i 
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Seriei.     «nd,  taking  tlie  fluxions,  .  ft 

ir  (1 — «)'  *  ■'id  taking  the  fluent$, 

Hencc  we  find  '  =  »  —  log-  (  '— *)  +' 

_x-(„+i)x'*'+nxn**  =l25dJz:f2_log.(i-*)+f. 

'-  (I—*)'  *  * 

>  To  determine  tlie  conftant  quanti^  c,  let  ui  take 

This  refalt  agrees  with  that  fi>iinerly  found  (17.)  of  4r=o,  then,  in  this  caPe  all  the  tenns  of  the  feiies  va. 

^this  article.  ni(h  fo  that  /=0,  aIfo  log.  (i>->«)=:log.  isso;  and 

•  I      log*  ('— *)      1/  **      *' 

ProBLEmII.    Itispropofedtofumtheinfinitefeties  ««cc    «»    g«>e»'    ~ =*V"~*~"7""7 

I— ij-i—i+i L+.&c.  — ,  &c)=»— I— — ,•  &c.  whcn«=:o,  theu 

3      5      7     9      "  '  23 

We  nay  confider  this  feries  as  a  particular  cafe  of  the        °'   ■■""'-a  — i;  tKerefore  0=:— i+r,  aod  c=:i^ 


'Uore  general  feries, 


hence  it  appears  that 


*--+  ---+.  &c. 

3        5        7  __log.  {t—x)      ■      ,  _^  X  , 

nhith    at— I-      PiiHincr    tlii"rpfori'   tVii"  "  ••  o* »  ^  • 


namely,  that  in  which  «=ri.     Putting  therefore  the 

fum  =*,  and  taking  the  fluxions,  we  have  __  (i — *)  log.  (i— «) 


+  1. 


/=:«(i— «*+«4_»<^,  &c.). 

Now  the  feries  in  the  parentheSs  is  obriouny  the  de*  Exam/)le,  Let  xzz\,  then  our  foimula  giTes 

Telopement  of  the  rational  fira£tion therefoTe,  11                   11. 

•^  1+*»  '      1 JL -+ L_+ -i  +,  &c 

*=:— j-T,  and  taking  the  Auent  /=arc  (lan.  =*)  =  1  — Nap.  log.  2=:.3o68528. 

+  c,  radius  being  unity.     (FuixiOOT  J  60.)     Now  Problem  IV.   Lct  the  ferie8  to  be  fununed  be 
when  xsro,  all  the  terms  01  the  fenes  vani(h,  To  that  ui 

lhiscafe/=:oj  andaswhen«=:o,  arc.  (tan.  =:*)=:oj  m         «+I           «+2    ,         » 

therefore  c,  the  conftant  quantity  added  to  complete  the  "^ **" "«"^"'"ii+T       ""  «+2  *    "*"' 
Auent  is  o,  and  we  have  fiinply  s—  arc.  (tan.  =:«),  and 

when  «=1,  then  /=i  a  quadrani  =.7853982.  Putling  s  for  this  feries  let  all  its  terms  be  aniltiplici 

by  «»-«  fo  that  the  exponent'  of  x  in  cach  may  be  idcn» 

Pkobu:m  III.  Required  the  fum  of  the  infinite  ieries  tical  with  its  denominater,  the  refult  is 

-f-+  -^-i--i-+  fL+  &c.  ,«-«=«-• +2'.,,»+^^-t.+:!!±-*«-t«+,ftc. 

1-2^  2- 3+ 34^  4- 5+'*^'  ^«     ^»+1             «+2        ^ 

Putting  *  iot  ihe  fum,  and  taking  the  fluxions,  we  get  «><*  •""«  takmg  the  fluxions 

'_r(x*      x'      X*      **              \  )«"-'+(«— i)f***-*=r(i»—i)l««"~*+i»««*"' 

'-?-(l+3-+7+7+'^*=7  +(«  +  i)«*«»+(«+ »)*■*-*•+.  &c- 

Now  the  feries  in  the  parentheSs  is  evidently  equal  to  Let  both  fides  of  this  equation  be  now  mnltiplicd  hj 

— # —  Nap.  log.  (1—«).  (fee  Logarithms,  page  76.  *"""»  «nd  it  becomes 

columni.)}  therefore  )«^'+(»i— l)/ .•»«"-*=(«— i)«3r-»+«*«~' 

«         «        xT      1       /         N  +(m+i)#«"  +  («+2)««"+'  +  ,&c. 

s=z —       —  —  xNap.  log.  (i — x).  f\    -r   J         -tk    -r   j 

*        *^  Puttingnow  thermgle  charaaer;»forthefluMOB«lei- 

To  iind  the  Auent,  let  us  put  v  for  the  iundion  preAion  which  forms  the  firft  mcmber  of  this  cquali(»> 

1,       ,         ^     ,          ,..«•.  we  get  by  taking  ihe  Auents  of  bolh  fidet, 

-log.  (i— «),  then,  taking  itsnuxjon  wehaw  t>       ■>          o 


»=  — -^Xlog.(i-^)- 


>=:-^'  «"—+«■ +«"*'+«"t»+,  &Ci 


01— I 

A— I 


*(,!  — *)*  =  — i  *"-'  +«-(i  +«+«»+«»+,  &C^, 


and '—  j^  X  log-  (I—*)  —  v+       _^y  \^i  the  ferie8  ia  thc  parentheCs  is  the  deTelopement  of 


therefore,  fubftituting,  we  get,  ■  ■ ,  therefore 


T^#(i— .#)       «j  ^    m—i         ^i— «' 


takia^ 
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takine  now  the  flaxions,  and  fublHtuting  inilead  oip  the 
apremon  it  was  put  to  reprefent,  we  get 

=(«_i),*— »+    .     „    4 


lad  tlui,  after  reduSion,  becomcj 

•    .  m — I  •      (n — i)i  .    m'x     .       xx 
,^ SXZi- -* ' 


1 — x^  (i — «)»* 


Hui  Aimonal  equation  being  of  tbe  firft  degree,  and 
firft  ordcr,  its  primitiTe  equation  may  be  found  (from 
tie  general  fonnaIa  given  in  Fi.uxiONS,  §  182.)  to  be 


^^^^/{(«-i^ 


»f*«"" 


«*" 


(i^) 


.}' 


and  tlm  again,  by  remarking  that /(« — 1)*«*^=*^», 
md  tbat 


Jmxt 


mx* 


«(i — «)    «'«(i — Jf)' 


-/- 


m**" 


V 


aaj  be  reduced  to 


i=:i+ 


(,^1—«)^««^ 


n   /•  X"* 

•y  (1— «)*■ 


«»« 


The  ranaining  Auent  /p -j  may  be  found  by  J 109. 

Fumo}»,  and  it  muft  be  fo  taken,  that  after  being 
Bmltiplied  by  — 


it  ihall  vanifli  when  «=0 ;  for 

then  this  hypolheAs  will  make  the  whole  funffion  which 
apicSes  the  ralue  of  i  vani(h,  except  its  firft  term  r, 
is  it  ooght  to  do. 

Example.  Let  ut  luppofe  a=r2,  then, 


/ciz:oi^  =«+  ^+^  J«g-  c^-*)- 
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Talue  of  one  or  more  terms  by  means  of  otbers  wl^icli 
are  giren,  and  which  may  be  either  at  equal  or  unequal " 
interrals  firom  one  another,  the  places  of  the  given 
terms  as  well  as  of  thele  fought  being  fuppofed  known. 

It  is  eafy  to  fee  that  this  problem  may  be  applied  to 
the  conArudion  of  logarithmic  tables  ;  for  we  may  re- 

fard  the  logarithms  of  the  natural  numbers  i,  2,  3,  4, 
tc.  ad  injmitum  as  the  terms  ofa  particular  ^erieso^ 
which  the  numbers  themfelves  are  then  the  indices.  Ha- 
vlng  given  the  logarithms  of  fome  numbers  we  may  by 
interpolating  deduce  from  them  the  logarithms  of 
others. 

Again,  in  altronomy  we  may  confider  the  number» 
which  expr«fs  the  fucceffive  obferved  pofitions  of  a  ce- 
leAial  body  as  the  terms  of  a  feries,  their  indices  being 
the  interval$  of  time  between  thc  obfervation8,  and  fome 
alTumed  epoch,  and  the  problem  we  aie  confidering 
will  enable  us  to  determine  the  poStion  at  any  inftant 
different  from  the  times  of  adual  obfervation,  prorided 
the  intervals  betwecn  the  obleryations  be  iinall,  and  the 
inttant  ibr  which  the  pofition  is  fought  not  very  remote 
from  thofe  at  which  the  obfervations  were  made. 

(35.)  With  a  view  to  illuArate  the  nature  of  the  pro» 
blem  to  be  relelved,  let  us  confider  fome  particular  caie, 
as  &r  example  the  arithmetical  feries 

a,  a+dy  0  +  2//,  a+S*/»  0+4^1  &c> 

Let  t  and  if  be  two  given  terms  of  the  feries,  which 
aie  at  any  diAance  from  one  another,  and  let  n  and  nf^ 
be  their  indices,  or  numbers  which  denote  their  places  in 
the  feiies,  Alfo  let  y.  be  any  term  whatever  and  x  its 
iadex.     ThetKby  the  nature  of  an  aritkmetical  feries, 

/=«+(«— 1)«/,  <'=a+(/i' — 1)</, 

y=ft+{x^i)J, 

Nbw,  as  there  are  here  three  equations,  each  involv!ng 
the  quantities  o  and  d,  we^  may  eliminate  both  thele 
quantities  by  the  common  rules,  (Algebra,  Seft.  VII.) 
and  this  being  done,  we  get 

(;»_«')(/'-/)=(«'-.^(,-0  } 

and  hence  we  find  this  expreffionf . 


aod 


2— «W   /•    ***      _(2- 

2x  ♦' (i— «)»~a(T 


(2— /w)« 


( 
2-— I» 


log.  (l— «), 


tlie  Aoent  being  here  taken  as  direSed.     In  this  ca£; 
tben,  aiter  colleding  the  terms,  we  get  s,  or 


«+• 


m 

"T" 


«+ 
(2- 


OT+I 


«w+2 


3 

-m) 


*»+,  8sc. 


log.  (I— «). 


(24.)  There  is  a  btanch  of  the  doftrine  of  lĕries  which 
u  of  confiderabIe  importance  in  pure  mathematics  as 
well  as  in  many  phyfical  inquiries,  and  in  the  fciencc 
of  ailionomy  ;  it  is  called  the  Inlerpohlion  of  feries. 

To  interpolate  a  feries  is  to  interpofe  among  its  terms 
others  which  rtiall  be  fubjeft  to  the  lame  law,  or  which 
ihall  be  formed  in  the  fame  masner  as  ihe  original  terms 
rf  ihe  leries }    or  in  other  words,  it  is  to  find  the 


y=-^' 


+ 


ti—n 


A 


which  is  a  general  ibrmula  fbr  Interpolating  any  arith- 
metical  feries,  and  it  is  obfervable,  that  it  is  entirely  in- 
dependent  both  of  the  firft  term  and  commtm  diAuence. 

Exati^le.  The  7th  term  of  an  arithmetical  feries  Is 
15,  and  the  i2th  term  is-  25  :  It  is  requircd  to  find  the 
loth  term. 

Here  n=7,  »'=12,  «=10; 

/=15, /"=25,  yisfought. 

Therefore  by  the  formuIa, 

y=s-x  15+^X25="»  theanfwer. 

(26.)  The  mode  of  inveftigation  by  which  we  have 
found  a  formuIa  for  the  interpolation  of  «n  arithmetical 
feries  will  apply  aIfo  to  others,  i^the  law  according  to 
which  the  terms  are  formed  be  known ;  in  general, 
however,  the  law  of  a  feries  to  be  interpolated  is  either 

not 


Seriet, 
-V ' 
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^  •Serie».     Tjot  known,  or  it  is  not  taken  into  account,  and  we 

»    '  ■  '  only  coniider  the  abfolute  magnitudes  of  certain  terms, 

and  the  numbers  e.xprefling   their  places  in  the  feries. 

'"I*"...   To  rerolve  the  problem  generaliy  with  tjieft  data,  it  j« 

c:i.clx.wiu.  jjjjjj  j^  proceed  as  foilo\vs :  Let  a  Araight  line,  AB, 
and  a  pointAin  it,  be  alTumed  as  given  in.^-liiion, 
aud  let  there  be  taken  the  fegnients  AD,  AD',  AD", 
AD'",  &C.  proportional  to  the  numbers  denoling  i  lie 
places  of  the  terms  of  a  feries  reckoned  from  any  term 
aSkimed  as  a  fixed  oiigin,  and  at  the  poinls  D,  Jy,  D" 
kt  there  be  ere£ted  perpendicidars  proportional  to  the 
terms  themfelve.s.  Let  us  now  foppo(e  a  curve  to  pals 
through  C,  C,  C",  C'",  &c.  then,  if  it  b«  fo  chofen 
that  its  curyature  maj  vary  gradually  in  ils  progrefs 
{jrom  point  to  point,  without  any  very  abrupt  cbanges 
of  infle(5lion,  and  moreover,  if  llie  terms  (which  we  n<ay 
fuppofe  to  be  eitber  at  equal  or  unequal  diilances)  are 
pretty  near  to  one  another,  it  is  eafY  to  conceive,  that 
if  AP  be  taken  equal  to  the  number  eKprelTing  the 
place  «>f  a  term  between  C"D",  C"'D"'  any  two  others, 
tbe  term  itfelf  will,  if  not  e.\ai5lly,  at  leail  be  nearly  ex- 
prciTed  by  PO,  the  ordinate  to  the  curve. 

As  an  infimte  variety  of  curves  may  be  found  that 
Aiall  paf>  through  the  fame  given  points;  in  this  refped 
the  problem  ts  unlimited  •■,  it  is,  however,  convenifcnt  to 
aiTume  fuch  as  are  (imple  and  tra^lable.  'i'he  parabolic 
c1afs  pofrefs  thelĕ  properties,  and  accordingly  they  bre 
commonly  eraployed. 

Let  us  then  exprel8  tbe  owiinate,'!  CD,  00»,  C"D", 
C'*ly",  &c.  which  are  the  given  terms  of  the  feries  by 

/.  /»,  «",  /">,  &c. 

»nd  tlie  abfciff3e  AD,  Aiy,  AD",  AD"',  or  the  numbers 
deuoting  the  order  of  the  terms  by 

n,  n\  n",  «'",  &c.' 

P-it  y  for  PO.  a  tcrm  to  be  interpolated,  and  *  for 
AP  its  place.  Then,  conndering  *•  and  y  as  indeiinite 
co-ordinates,  a  parabolic  curve  tliat  Ihall  paf5  through 
the  points  C,  C,  C",  C",  &c.  will  have  for  ils  e<pa- 
tion 

y=rA-f-B*+C*»+D*J,  -}-,  kc. 

the  number  of  terms  on  the  r!<;ht-hand  fide  being  fup- 
pofed  equal  to  that  of  the  giveo  pMnts,  and  A,  B,  C, 
&c.  being  put  to  denote  coniUnt  quantities.  To  de* 
termine  there  we  muft  coniider  that  when  irsrw,  then 
y=:/,  and  that  when  «=«',  then  yzzt  and  fo  on,  there- 
£>re,  fub(Ututing  the  rucceiTwe  correfponding  yalues  of 
K  and  y  we  get 

/  =A.fB«  -fC«»  -fD«'  +,  &c. 
/'sA+Ba'  -l-Cn"  -}-Dn"  -f-,  &c. 
/"=A-|-Bn"  -j-Cn"  .f  Dn"'  -f.,  &c. 
/"'=A+B«'«  +C«"'»+D«'"»  +,  &c. 
&c.  &c. 

this  feries  of  eqU4tions  nuil  be  continued  -until  their 
number  be  the  fame  as  that  of  the  coeiicient,  A,  B,  C, 
D,  &c.  If  we  now  .confider  /,  i.  /",  &c.  and  a,  «*,  «", 
&c.  as  knowTi.  and  A,  B,  C,  &c.  as  uiiknown  qiian- 
tities,  we  may  dctermine  ihcre  lait  by  eliminating  hem 
one  after  another  fiotn  the  above  equations,  as  is  taught 
in  Alglbra,  Sedl.  XVIL  And  the  values  of  A,.B, 
C,  &c.  being  thus  dc lermined  and  fub(tituted  in  the  ge. 
neral  eqnation,  we  (hall  have  a  general  eipreilion  for  y 
in  tenns  of  «  tbe  numbet  denoting  its  place  and  knowA 
3 
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quantities  ■,  and  t';<s  is  in  fubilance  the  (bltitlon  origmal 
ly  given  of  the  1»  -  .ilem  by  Sir  lfaac  Newton,  who 
pof('d  it  in  the  t:-  1  1  book  of  his  Prin:i/>ia  with 
toils  api/liratiO'.  ■•   ailronomy. 

A  ctIe'-Titeij  :'•  ;ign  mathem-atician  (Lagrange^  has, 
in  the  Cahers  J  tEcoU  Nortnalt.  given  a  diff:rent 
form  to  '.he  i.x.  .ilicn  fjr  y.  He  has  oblerved  that 
fi  .cc,  ••  hcn  X  u..':omes  n.  n',  n'',  ri",  &c.  ^ucceiTirely, 
then  y  becomes  /,  tf,  /",  /*",  &c.  It  foliows  that  ihe  ck. 
preiTion  for  y  nniil  have  this  form. 

y.-<./+/S/'+y<"+3/"'+,  &c. 

where  the  quantities  «,  />,  y,  &c.  muft  be  fuch  iiinc- 
tions  of »,  that  if  we  put  x=a,  then  «=i  and/l=:o, 
y=;o,  &c.  and  if  we  put  «=«',  then  «=0,  4=1; 
y=o,  &c.  and  again,  if  we  make  «=«",  then  «=0b 
jS=o,  y=f ,  &c.  and  fo  on.  Hence  it  is  eafy  to  con. 
clude  that  the  Talues  of  •,  />,  y,  &c.  mufi  hare  tha 
form 

r>r-«')(>~«")(«~V") 
•-  (n—ri){n-~ri'-)[n—ri") '  ^^' 

(x-n)i>,-n")^x-^") 
^  —  {n'—n){ri—n"){ri—ri"y  *^ 

_    (■.-«)  (iir-«')  (*-«'") 
*~  («"—B)l^n"— «';(»"—»"')•  ^ 


>= 


(*— «)  («—«')  i»—*^") 


n»^*=- 


(«'"—«)  {ri^—ri^iri"-^') 
&c. 

and  here  the  number  of  fa£lors  in  tbe  numerator and  de« 
nominator  muft  be  each  equal  to  tlie  numl)er  ofgivn 
poin*s  in  the  curve.  This  formula  would  be  found  te 
be  identical  with  that  which  may  bc  obtained  by  the 
method  ind-cated  in  hi\  article,  if  we  were  to  take  tha 
adual  produd  of  the  h&on  and  arrange  tbe  whole  ez« 
preiTton  according  to  powers  of  «r.  It  poilefies  howerca 
one  advantage  over  the  other,  vis.  that  of  admitting  a£ 
the  application  of  logarithnis. 

We  (hair  raow  ilicw  the  application  of  this  formula. 

Ex.  I.  Having  gtven  ihe  logarithms  of  toi,  lOSt 
104,  and  105,  it  is  required  to  find  the  logarithm  of 
103. 

<  la  th!s  cafe  we  m?y  reckon  the  terms  ef  the  fenes 
&rward  froni  the  firft  given  term,  viz.  log.  101,  fb  that 
wehave 

i  =log.  I0I=2.O04:?2'4,  «=0, 

/•=10^.102=2.0086002,  «'^I, 

y  =log.  103=  term  fought,  «=2, 

/"=log.  104=2.01 70133,     .       «"=3, 
/"'sslog.  105=2.0211893,  «"'=4. 

SubAituttng  now  in  the  general  formula  we  get 


IX— IX— a 


*_IX— 3X— 4  6' 

2X — tx-»a     _     a 


—  z.     V= 


fi= 


IX— 2X— 3 


axiX— a_ 
3X2X— »~ 


4X3X« 


T!ierefofeir=— ^+ j+ y 


/"> 


6*3^3       * 
aEa.oi2837a  the  a»fw«r« 


? 
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rwmis       £».4.  CWen  a  eomet**  diAance  from  the  Ittn  on  th« 
P»W»  hOammg  ixfi  M  la  at  night,  to  find  itl  diftance  De> 
""  »ber  aoth. 


Dccember  ta.  didance  301,  Oec.  24.  diOance  715, 
21.  649,  a6.  772»  . 

Hcie  we  Ihall  edimate  the  places  of  the  tenns  firom 
Ae  tiae  of  the  firft  pofiuan,  viz.  Decembcr  12.  Thete- 

#==301,  «=o, 

jr  is  wught,  tt  si  8, 

f  ae  620,  «^  =  9« 

«"c=  715,  «^=12, 

/"'*77t,  ii"'«i4. 

tn  du  ca(e  the  general  fi>rmala  g^ves  us 

_i6  *»_*  * 

03         45  3         33       I 

Ikte&te  * 

/   .  64/*      2/"  .8/« 
'      63^  45        3       35' 
=:  586.3  the  an(Wer. 

We  (hall  condnde  this  Uticle  with  a  bnef  enumera- 
tion  of  the  beft  workt  oM  the  bbjed  which  we  have 
been  treating  af. 

Jrj  Comje8dn£,  (Jac.  Bemoulli).  ibtkotbu  D^ 
/trtntmiit,  (Newton).  Metiodut  Incrementorum,  (Tay- 
im).  MethaJmt  D^eiautHt,  Jite  TraBatur  ie  Sant' 
mMmmet  InttrpotmtioHe  Serierum,  (Stirling).  -  Iiffiitti' 
limiti  Cmleml.  D^.  (Euler)s  Emer/bn^s  Meihod  ofIn- 
tnmentt.  The  dificrential  method,  (rdme  author).  Mif- 
tdlanoa  ^nalyiica  (De  Moivre).  The  various  wiitings 
ni  LandcB  and  SimpTon.  Theorie  det  TonBkmt  Ana^. 
tifnet,  (Lagiange).  Dn  Ca/en/  det  Derivation,  (Arbo- 
gtrt).  Trait^  Jet  d^ereneet  et  det  Seritt,  (a  feqiiel 
to  Lactaix't  work  on  the  Calemi  Diferenlial,  &c.). 
Dr  Httttaa*t  Afothematical  and  Philolbphical  Tradt. 
An  'EStj  on  the  Theoty  of  the  variout  oiders  of  Lo- 
garithmic  Tianlcendents,  with  an  Inquiry  into  tbdr 
applicatioat  to  the  Integial  Calculus,  and  the  Sununa- 
tion  of  Series,  bjr  W.  Spence,  &c.  &c. 

S£iUNGAPATAM,the  capital  of  Myf&re,  ionneriy 
lhadaaaiat«Mof  Tippoo  Sulta»,  iaiituated  in  an  iHand  of 
the  Cavci7  tiver,  about  290  or  300  miles  from  Ma- 
dtas,  and  in_  N.  Lat  12°  32'  and  E.  Long.  96°  47', 
abont  faur  miles  in  length,  hj  one  and  a  half  m  brcadth, 
aora&  the  middlc,  where  it  is  likewiie  higheA,  whence 
it  (riaduall;  &Us  and  narrows  towards  the  estremities. 
Ihe  weft  end  of  the  iHand,  on  which  there  is  a  fort  of 
canfiderri)Ie  ftrength,  Aopes  more,  eipecially  towardt 
thenorth}  and  the  graund  rifing.on  the  oppoSte  fide 
of  the  river  commands  a  diftinA  view  of  every  part  Qf 
the  ferL  The  fart  and  outworks  oocupy  about  a  mile 
ti  the  weA  cnd  af  the  iiland,  and  are  diftihgui{hed  by 
M^Scent  boildiags,  and  ancient  Hindoo  pagjdas, 
eantrafted  with  the  more  hAj  and  fplendid  monmnents 
Jately  ru&d  in  honour  of  the  Mahometan  fcith.  The 
gieat  gaiden,  called  the  Laui  Baug,  cover$  about  ai 
■uch  m  the  eaft  end  of  the  iAand  as  the  fort  and  out- 
■orks  do  of  the  weft ;  aml  the  wholeinoemiediate  fpace, 
«iceptaiiBalttncldhaeM  tlita^baBkaear  the  fort, 
yVouXlX.PartL 
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was,  \aAat  the  Iaft  war,  fiBed  with  houies,  and  &nne4  Scringap». 

an  extenfive  fubuifo,  of  which  the  greateft  part  was  de-     5"?' 

ftioyed  by  Tippoo  to  make  ttwm  for  batteries  to  de-.  ^"'^'""*'. 

&nd  the  iiland  when  attacked  by  thc  combined  fi>rcet 

of  Earl  ComwaHis  and  the  M^iratu  chiefs  in  Febtua* 

tj  1792.     This  fuburb,  or  town  of  niodem  ftru£hire, 

is  about  half  a  mile  (quare,  divided  into  regular  crofs 

Aieets,  all  wide,  and  (haded  on  each  fide  hj  tiecs.     lE 

is  funounded  hj  a  ftrong  mud  wall,  contains  many  good 

houfi!s,  and  feems  to  have  been  pre(erved  hj  the  S«dtan 

lor  the  accommodatiOA  of  mercbants,  and  mt  the  con- 

treiuertce  of  ttoops  Aationed  on  that  part  of  the  ifland 

fiir  its  deience.     A  Uttle  to  the  eaftward  of  thc  town 

is  the  entrance  to  the  great  garden,  which  was  laid  out 

in  regular   (hady  walks   of  large   cypreis   trees,  and 

abounding  with  fruit-trees,  dower*,  and  vegctables  af 

Cver7  delcription.     It  poIfefied  all  the  beauty  and  ele- 

gance  of  a  country  retirement,  and  was  di^iĕed  by  the 

maufolcum  of  Hyder,  ahd-a  faperb  new  palace  buik  bf 

his  fon.     This  noble  garden  was  devoted  to  deftrudion( 

and  the  trees  which  bad  (haded  their  proud  mafter,  and 

contributed  to  his  pleafures,  were  fonned  into  the  meant 

of  prote£Ung  his  enemies  in  fubverting  his  empire.   **  Be- 

ibre  that  event,  fo  glorious  to  the  arms  of  England,  this 

infulated  metropolb  (fays  M^^or  IMiom)  muft  hav6 

been  the  richeft,  ittun  convenient,  and  beautitiil  fpdt 

]9oflVfled  in  the  prefent  agC  by  any  native  prince  in  In« 

dia  i  but  when  the  aIL'es  left  it,  the  SuIUn's  fi>rt  and 

dty  only  remained  in  repair  amidft  all  the  wrecks  of  hia 

fonner  grandeur,  the  iikind  Y>refenting  nothing  but  the 

appearance  of  wietched  banenners.     Tippoo  is  a  ^an 

of  talents,  enterprile,  and  great  wealth  ;  but,  in  the  opi« 

nion  of  our  author,  the  remaining  years  of  his  ill-^ated 

life  will  be  unequal  to  reiiew  the  beauUes  of  his  teN 

reftrial  paradife.»»     This  prediAion  was  more  than  ve(i- 

fied  in  the  £ate  of  Tippoo  $  for  he  loft  his  Iife  in  brwc- 

ly  defendlng  his  capital,  which  was  ukcn  by  airaulk 

in  1 799  by  the  Britilh  troops  under  General  Baird.  Sc« 

iKDiA,  N»  183. 

SERINGH AM,  an  ifland  of  Indoftan,  fbrmed  about 
iU  milea  north-tveft  of  Trinchinopoly  by  the  river  Ca- 
very,  which  diWdes  itfelf  into  two  branches  :  that  t» 
the  northward  Ukes  the  name  of  Coleroon,  but  the 
(buthem  branch  prefervet  its  old  name  the  Cavery, 
Each  of  thefe  rivers,  after  a  courle  of  about  90  miles, 
empty  themfelves  into  the  fea ;  the  Coleroon  at  Devi- 
cotuh,  and  the  Cavery  near  Tranquebar,  at  about  20 
miles  dtftnnce  from  one  another.  In  this  illand,  (acing 
Trinchinopoly,  ftood  a  ^maus  pagoda  furrounded  by 
(even  fquare  walls  of  ftone,  25  feet  high  and  four  feet 
thick.  The  fpace  between  the  outward  and  feconil 
walls  meafared  310  feet,  and  fo  proportionably  of  the 
reft.  Each  inclolure  had  feur  large  gates,  with  a  high 
tower ;  which  were  placed,  one  in  the  mtddle  of  each 
fide  of  the  inclorure,  and  oppolite  to  the  four  cardinal 
points.  The  outward  T^all  was  about  four  miles  in  cir- 
eumference,  and  its  gateway  to  the  rouih  was  omament- 
ed  with  pillan,  rome  of  which  were  fingle  ftones  33  feet 
in  length  and  five  in  diameter  ;  while  thore  that  formcd 
the  roof  were  rtill  larger  ;  and  in  the  inmort  inc1ofure 
were  the  chapels.— About  half  a  mile  to  the  eaft  waa 
another  large  pagoda  called  Jumbikijna,  which  had  but 
one  incldfure. 

'  The  pagoda'  of  Seringham  was  held  in  great  venera- 

-tion,  from  a  belfef  that It  contlined  the  identical  image 

Aa  «f 


Digitized  by 


Google 


j^    £    &  i    i%6    •] 

Seringltam  of  the  god  Widnou  worihipped  by  '^iataz  ;  and  pilEriin$ 

'      II        came  bere  from  all  parts  of  India  with  oSerings  oi  mo> 

^Scrpens.    ^^^  ^^  procure  abfoluuon.     A  laxge  part  of  ihe  reve- 

-  •  '         nue  of  the  ifland  was  allotted  for  the  maintenance  of 

the  Bramins  who  inhabited  the  pagoda }  and  thefe,  wilh 

their  famiiies,  formerly  amounted   to'  no    fewer   than 

40,000  perfons,  all  maintained  by  the  fuperflitious  li- 

bcrality  of  the  adjacent  country. 

'    S£RIOLA,  a  genus  of  plauts  belonging  to  the  cla($ 

fyngenefia,   and   in  the  natural  fy{lem   ranged   under 

the  49lh  order,  CompoJUa.     See  Botany  lndex. 

SERIPHIUM,  a  genus  of  plants  belonging  to  the 
claPs  fyngenefia.     See  BoTANY  Index. 

SERIPHUS,  in  Ancient  Geography,  one  of  the  Cy- 
tlades  or  iAaiids  in  the  ^gean  fea,  called  Saxum  Sert- 
phium  by  Tacitus,  as  if  all  a  rock  ;  one  of  the  ufual 
places  of  bani{hment  among  the  Romans.  The  people, 
SeriphH;  who,  together  witn  the  Siphnii,  joined  Greece 
againit  Xerxes,  were  almoft  the  only  iAanders  who  re- 
]lufed  to  glve  him  earth  and  water  in  token  of  fubmif- 
£on,  (Herodotus).  Seriphia  Rana,  a  proverbial  laying 
concerning  a  perfon  who  can  neither  fing  nor  {ay  -y  itogs 
in  this  ifland  being  faid  to  be  dumb,  ^PUny). 

SERMON,  a  difcourfe  delivered  m  public,  for  thc 
purpofe  of  religious  inflru£Uon  and  improvement. 
Tuntrcl  SeSMON.  See  FuNERAL  Oraliont. 
SERON  0F  ALMONBS,  is  the  quantity  of  two  hun- 
dred  weight ;  of  anife  feed,  it  is  from  three  to  four  bun- 
dred )  oi  Callile  foap,  fram  two  hundred  and  a  balf  to 
three  hundred  and  diree  quarters. 

SEROSITY,  in  Medicine,  the  watery  part  of  the 
blood.  ' 

SERPENS,  in  AJlronomy,  a  conAellation  in  the 
northern  hemiiphcre,  called  more  particularly  Serpent 
Ophiuchi.  The  flars  in  the  conAellation  Serpens,  in 
Ptolcmy^s  cataloguc,  are  18  ;  in  Tycho's,  13  ;  in  He- 
velius's,  32 }  and  in  the  Britannic  catalogue,  64, 

SEBPENS  Bicept,  or  Double-headed  Snake  ;  a  monAei 
of  the  ferpent  kind,  of  which  fome  individu»Is  are  de- 
Tcribed  by  natura^As. 

Si:rf£NT£S,  Serpenlt,  in  the  Linnsean  fyftem  of  Z0Ot 
logy,  an  order  of  animals  bclonging  to  the  cUds  of  amr 
phibia.     See  Ophiology. 

The  lisrpent  bas  been  always  conAdered  the  enemy 
bf  man ;  and  it  has  hitherto  continued  to  terriiy  and 
annoy  Um,  notw^ithAanding  all  the  arts  which  have 
been  pradifed  to  deflroy  it.  Eormidable  in  itfelf,  it 
deters  the  invader  from  the  puHuit;  and  (rom  its  fi- 
gure,  capable  of  finding  Oielter  in  a  little  fpace,  it  is 
not  eafily  diicovered  by  thore  who  would  venture  to 
encounter  it.  Thus  poAeSed  at  once  of  potent  anns, 
and  inacccAible  or  (ĕcure  retreats,  it  baiBes  all  the 
arts  of  man,  though  <ver  fo  eamcAly  bent  upon  its 
deftru£lion.  For  this  reafon,  there  is  fcarcely  a  country 
in  the  world  that  does  not  flill  give  birth  to  this  poi- 
Ibnous  brood,  that  feems'  formed  to  quell  human  pride, 
and  repre&  the  boafls  of  fecurity.  Mankind  have 
4lriven  the  lion,  the  Uger,  and  the  wolf,  from  their 
yicinity ;  but  tbe  &ake  and  the  viper  fiill  defy  their 
yower. 

Their  numbers,  however,  are  thinned  by  human  Bf- 
Sduity }  and  it  is  poAiible  fome  of  the  kinds  are  whollj 
deAroyed.  In  none  of  the  countries  of  Europe  are  thej 
iURciently  nuiMious  to  be  truly  tenible.  The  various 
nalignity  that  has  bcen  aTcribed  to  European  ferpeDtJ 
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of  old  is  now  uttsrly  uoknown ;  there  are  net  Acm  Sqri 
three  br  four  kinds  Uiat  are  dangerous,  and  thcir  poi-  ^*"** 
ibn  operates  in  all  in  the  iame  manner.     The  drowfy       ^ 
death,  the  ftarting  of  the  blood  from  every  pore,  tbe 
infatiable  and  burtung  thirlL    the   melting    down  the 
folid  mafs  of  the  whole  form  Hito  one  heap  of  pulreiac» 
tion,  faid  to  be  occaiioned  by  the  bi(es  af  Airican  ier- 
pents,    are  horrors  with  which  we  are   entirely  unac- 
qu3inted,  and  are  perhaps  onl^r  the  creatures  of  fancy. 

But  though  we  have  thus  reduced  lhefe  dangers,  haC- 

ving  been  incapablc  of  ^olly  removing.  tbem,  in  other 

parts  of  the  world  tbey  ^ill  rage  with  all  their  andent 

malignity.     In  the  waniv  coimtries  that  Ue  within  the 

tropics,    as  well  as  in  tbe  cold  regions  of  the  north, 

wbere  the  inhabitants  ai;e  few,  the  ferpents  propagate 

in  equal  proportion.      But  of   all  countries    thoiie  re- 

gions  have  them  in  the  greateft  abundance  where  tlie 

fields  are  unpeoplcd  and  fertile,  and<where  the  climite 

fupplie$  warmlh  and  humidity.     AU  alon|^  the  fwampy 

banks  of  the  river  Niger  or  Oroonoko,  where  the  fua 

is  hot,  the  forefls  thick,  and  the  men  but  few,  tbe  ki- 

pents  cling  among  the  branches  of  the  trees  in  infinite 

numbers,   and  carry  on    an  uncealing  war   agunft  all 

otber  animals  in  their  vicinity.     Travellers  have  aAiircd 

us,  that   they  have  oftca  ieen   large  &akes   twining 

round  the  trunk  of  a  tall  tree,  encompanTing  it  like  8 

.wreath,  and  thus  rifing  and  defcendiog  at  pleaiutĕ.— 

We  are  noL,  therefore,  to  reje&  as  wholly  &bulous  tbe 

accounts  left  us  by  the  ancients  of  the  terrible  devBili<- 

tions  conunitted  hy  a  fingle  ferpent.    It  is  probabk,  ia 

early  times,  when  the  arts  were  little  known,'  andniaar 

Jlind  were  but  thinly  fcattered  over  the  earth,  that  fi»r- 

.pents,   continuing  undlAurbed   poAiBirors  tA  the  iatA, 

^rew  to  an  am>K>ng  magnitude ;  and  eveiy  otbec  tribe 

of  animals  fell  be£c>re  them.     It  then  might  bave  hap- 

pened,    that  ierpents  leigned  tbe  tyrants  of.  a  diifaift 

iot  centunes  together.    To  ammals  of  this^kind,  growo 

by  time  and  sapacity  to  too  or  150  feetin  lengUT,  the 

lion,  the  tiger,  and.even  the  elephant  itfelf,  vrece  b«t 

.£eeble  opponents.     That  honrible  ioBtor,  which  evcn  tbe 

.coramoncA  and  the  moft  haimleis  itiakes  aie  iHli  ibnnd 

to  difiufe,  roight,  in   thefe   largcr  ones,   become  tao 

po^rliil  for  any  liviBg  being  to  withAand  ;  and  whiJe 

they  preyed  without  diiUn£kion,  thcy  might  thus  tli» 

have  poifoned   the  atmofphere  arouiid  tbon.     In  this 

manner,  having  £br  ages  livcd  in  the  bidden  asd  un- 

peoplcd  f<weft,  and  tinmDg,  as  their  appetite*  were  nwre 

power£ul,  the  quantity  of  their  picy  debreafiBg,  it  is 

poAihle  they  might  -^enture  b*ldly  froBi  their  retiea» 

into  the  more  cultivated  ptcts  of  the  country,  and  caity 

confte(natton  among  mankind,  as  they  had  befi>ie  o^ 

folation  among  the  lower  ranks  of  natuce.    We  haT« 

saany  hiAories  of  antiquity,  prefenting  us  fudi  a  pic- 

tore,  and  exhLbiting  a  whole  nation  fiDking  u&der  tne 

tavagea  of  a  fingle  ferpent.     At  that  time  man  had  nrt 

leamed  the  art  of  uniting  the  e£forts  of  many  to  effe« 

one  great  purpofe.  ■"  OppoGng  multitudet  only  added 

new  vi£tims  to  the  general  calamity,  and  incieaied  nn^ 

tual  embarraAioaent  and  terror.     Tbe  animal  was  thw»- 

fore  to  be  Cngly  oppoled  by  him  wbo  had  the  greatel 

ftrength,  the  beft  amonr,  and  the  moft  nndaanted  cw- 

rage.     In  ftteh  an  encounter,  huiidreds  muft  have  «»■ 

len }  till  one,  more  lucky  than  the  teft,.by  a  for«unal« 

blow,  or  by  tdting  the  monfter  in  its  Uwpid  "".^T'':' 

and  fttrchargeU  with  fpoil,  might  kill,  and  thni  nd  ■■ 
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[JbftM,  coDiUiy  «r  the  dedroyer.  ~  Such  wa$  the  original  oc. 
eopation  of  heroes }  and  thofe  who  firft  obtaincd  that 
Bame,  froin  their  defht>ying  the  ravageis  of  the  earlh, 
gtined  it  much  more  defervedly  tban  their  ^ucceiTors, 
iifho  acquired  their  reputatton  only  for  thar  {kill  in  de* 
tlrayiag  ea^  other.  But  as  we  deicend  into  more  ert- 
Kghtened  antiquity,  we  find  thcfe  animals  lefs  formi> 
dable,  as  being  attacked  in  a  more  fucce(sful  manner. 
Wc  are  told,  that  while  Regulus  led  his  army  along  the 
banks  of  the  river  Bagrada  in  Africa,  an  enormous  fer* 
pml  difputed  his  paAage  over.  We  are  afltired  bj  Pliny, 
thattt  was  1 20  feet  long,  and  that  it  had  deftroyed  many 
«( the  army.  At  Iaft,  however,  the  battering  engines 
Weie  brougbt  out  againR  it ;  and  thefe  aiTailing  it  at  a 
diibnce,  ik  was  foon  deftroyed.  Its  fpoiIs  were  car> 
tied  to  Rome,  «nd  the  general  was  decreed  an  ovation 
fo  his  fuccefs.  There  are,  perhaps,  few  b&s  better 
atertained  in  hiftory  than-  this :  an  6vation  was  a  re- 
niarkible  honour  ;  and  was  given  only  for  fonie  fignal 
cicploit  that  did  not  deferve  a  triumph  :  no  hiftorian 
would  oSer  to  invent  that  past  of  the  ftory  at  Ieaft, 
without  being  fubjeft  to  the  moft  ftiameful  deteAion. 
The  llun  was  kept  fi>t  ieveral  years  after  in  the  Capi- 
tiA }  and  Pliny  iays  he  faw  it  there.  At  preiĕnt,  in- 
dftd,  fuch  raTages  &om  ferpents  are  (carcely  feen  in  any 
part  of  the  world }  not  but  that,  in  Afnca  and  Ame- 
nca,  Ibme  of  them  are  poweriiil  enough  to  bnive  the 
•Shnlts  of  men  to  this  day. 

—Ne^Meunt  expltri  corda  tuenJo 
TerribUej  Kulos,  vttltum  vUlofaqut  fnis 
■      feBora. —  VlROJX. 

'  We  have  given  a  place  to  the  pteceding  remarks, 
not  (b  much  fbr  their  accuracy  as  to  Oiow  what  wete 
fermerly  the  (entiments  of  mankind  conceming  this  tribe 
«f  animals. 

SERPENT,  •  muiical  inftrument,  ferving  as  a  ba(s 
M  the  comet,  or  /malt  JbaWm,  to  fuflain  a  chorus  of 
Sngen  in  •  large  edifice.  It  has  its  name  /erpent  from 
ili  Sgure,  as  coniiAing  of  ieveral  foIds  or  wreaths,  which 
•ferve  to  reduce  its  length,  wliich  would  otherwiie  be  fix 
«r  (even  feet. 

It  is  ufually  covered  with  leather,  and  con(!fts  of 
three  parts,  •  mouth-piece,  a  neck,  and  a  tail.  It  has 
'  fiz  holes,  by  means  whereof  it  takes  in  the  compafs  of 
tm  oAaves. 

Merfennus,  who  has  particularly  defcribed  this  in- 
Rnunent,  mentions  fome  peculiar  properties  of  it, 
e.'gr.  that  the  found  of  it  is  ftrong  enough  to  drown 
>0  robuA  voices,  being  animated  mcrely  by  the  breath 
of  a  boy,  and  yet  the  found  of  it  may  be  attempered 
to  the  foi[tnefs  of  the  fweeteft  voice.  Another  pecu- 
Karity  of  this  inihument  is,  that  great  m  the  diilance 
betwcen  the  third  and  foartIt  hole  appears,  yet  whe- 
ther  tbe  thiid  hole  be  <^n  or  (hut,  the  di^ence  is  but 
•  tone. 

Sekpemt,  in  Mythlogy,  was  a  very  common  fymbol 
•f  ibe  fun,  and  he  is  reprefented  biting  his  taH,  and 
irith  his  body  (brmed  into  a  circle,  in  order  to  indicate 
Ae  ordinary  courie  of  this  himinary,  and  under  this 
ibmi  it  was  an  emblem  of  time  and  etemity.  The  fer- 
pent  was  aHb  the  fymbol  of  medicine,  and  of  the  gods 
which  preSded  over  it,  as  of  Apollo  and  £fculapius  : 
■Bd  this  animal  was  the  objeA  of  very  ancient  and  gene- 
nl  woidiip,  under  various  appellations  and  chara^letc. 
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In  moft  of  the  ancient  rites  we  find  (bme  alluiion  to  Serpent, 
ihe  ferpent,  under  the  (everal  titles  of  Ob,  Ops,  Py-  »  - 
thon,  &tc.  This  idolatry  is  alluded  to  by  Moiĕs,  (Lev. 
XX.  27.).  The  woman  at  Endor  who  had  a  familiar  (pi- 
tit  is  called  Oub,  or  Ob,  and  it  is'  interpreted  Pythonif- 
(a.  The  place  where  (he  reOded,  fays  the  leanied  Mr 
Bryant,  feems  to  have  been  named  from  tbe  worihip 
then  indituted  ;  for  £ndor  is  compounded  of  En-aJor, 
and  iignJAes yonx  Pytkonit,  "  the  fountain  of  light,  ihe 
otacle  of  the  god  Ador,  which  oracle  was  probably 
founded  by  the  Canaanites,  and  had  never  been  totally 
fupprefted.  His  pillar  was  aIfo  called  Abbottir,  or  /ib- 
adir,  compounded  of  ab  and  adir,  and  ueaning  the 
fcrpent  deity  Addir,  the  fame  as  Adoras. 

In  the  orgies  of  Bacchu«,  the  perfons  who  partook 
of  the  ceremony  ufed  to  carry  ferpents  in  their  hands, 
and .  with  horrid  fcream>  call  upon  £va  \  £va !  £va, 
being,  according  to  the  writer  jufl  mentioned,  the  iame 
as  epha,  or  ophi,  which  the  Greeks  rendered  ophit^ 
and  by  it  denoted  a  ferpent.  Theie  ceremonies  and 
this  fymboIic  woHhip  began  among  the  Magi,  who  were 
the  fons  of  Chus ;  and  by  them  they  were  propagated 
in  Tarious  parts.  Wherever  the  Amonians  founded  any 
places  of  worihip,  and  introduced  their  rites,  there  was 
generally  fome  ftory  of  a  (erpent.  There  was  a  legend 
about  a  ferpent  at  Colchis,  at  Thebes,  and  at  De^hi ; 
and  likewife  in  other  places.  The  Greeks  called  A- 
poUo  him(elf  Python,  which  is  tbe  fame  as  Opis,  Oupb, 
and  Oub. 

In  £gypt  there  was  •  ferpent  named  Thermuthis, 
which  was  looked  npon  as  Tcry  facred  \  and  the  natives 
are  faid  to  have  made  uie  of  it  as  a  royal  tiara,  with 
which  they  omamented  the  ftatue8  of  Ifis.  The  kings 
of  £gypt  wore  high  bonnets,  terminatin?  in  a  round 
ball,  and  furrounded  with  figures  of  alps  ;  and  the 
prieAs  Iikewife  had  the  ieptefentation  of  ferpents  upon 
their  bonnets. 

Al>adon,  or  Abaddon,  mentioned  in  the  Revelations 
XX.  2.  is  fuppo(ĕd  by  Mr  Bryant  to  have  been  the  name 
of  the  Opliite  god,  with  who(e  woWhip  the  world  had 
been  (b  long  inteAed.  Tliis  wotAiip  began  among  the 
pĕople  of  Chaldea,  who  built  the  city  of  Ophis  upon 
the  Tigris,  and  were  greatly  addided  to  divination,  and 
to  the  worihip  of  the  ferpent.  From  Chaldea  the  wor- 
(hip  pafled  into  £gypt,  where  the  ferpent  deity  was 
called  Canoph,  Can-epb,  and  Cnenh.  It  had  alib  the 
name  of  Ob  or  Oub,  and  was  the  fame  as  the  Bafilifcus 
or  royal  ferpent,  the  fame  as  the  Thermuthis,  and  roade 
ufe  of  by  way  of  omament  to  the  ftatues  of  their  gods. 
The  chief  deiiy  of  £gypt  is  faid  to  have  been  'Vulcan, 
who  was  Ayled  Opas,  He  was  the  fame  as  Ofiris,  the 
Sun,  and  hence  was  often  called  Ob-el,  or  Pytho-fol  ^ 
and  theie  were  pillars  facred  to  him,  with  curious  hie- 
roglyphical  inicriptions  bearing  the  fame  name }  whence 
among  the  Greeks,  who  copied  from  the  £gyptians, 
every  thing  gradually  tapenng  to  a  point  was  Ayled 
obelos,  or  0DeIifcus. . 

As  the  worlhip  of  the  ferpent  began  among  the  fans 
of  Chus,  Mr  Bryant  conjedures,  that  from  thence  they 
wete  denominated  £thiopians  and  Aithiopians,  from 
Ath-ope  or  Ath-opes,  the  god  whom  they  woHhipped, 
and  not  from  their  complexion  :  the  £thiopes  brought 
thefe  rites  into  Greece,  and  -called  the  iiland  where  the/ 
fSrft  eflabli(hed  them,  Ĕlhpia,  So/is  Serpenlis  iii/ula,  the 
feme  with  Eubaa,  ox  Oubaia,  i.  e.  ^  the  ferpent  iHand.»* 
Aai  Thc 
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Sefpent .  The  £»100  ](sani<d  wnter  di(coven  tnc;s  o(  tbe  (erpent 
^emiinn:-  ^*"^''*''?  a™0"8  th*  Hyperboreans,  at  Rhodes,  named 
( Ophiuut,  in  Phrjgia,  and  upon  the  Hellerpĕnt,  in  the 
ifland  Cypnu,  in  Crete,  among  the  Athenians,  in  the 
name  of  Cecrops,  among  the  n3tives  of  Thebes  in  Bceo- 
tia,  among  ihe  Lacedemonians,  in  Italy,  in  Svria,  &c. 
and  in  the  names  of  many  places,  as  weU  as  ot  the  peo- 
ple  where  the  Ophites  (etded.  One  of  the  mofl  early 
neredes  introduced  into  tbe  Chridian  church  was  that 
of  the  Ophil«B.  Bryant^  Analyris  of  Ancient  Mytho- 
logy,  vol.  i.  p.  43,  &c.  p.  473,  &c. 

Sebpent  Stonet.  See  COBNU  /tmmonis,  and  Snake- 
Stones. 

'Sea-SEBPENT.     See  SeA  Serpent. 
SERPENTARIA,    Snake-root  }    a    fpecies    of 
AttiSTOLOCHiA.     See  Botany  and  Materia  Medi- 
CJi  lndex. 

SERPENTARiyS,  in  4ftronomif,  a  conAellation 
of  the  northern  hemirphere,  called  alto  Ophiuchus,  and 
jmciently  ^rculapius.  The  ftar$  in  the  condellation 
Serpentarius,  in  PioIemy's  catalogue,  are  29  j  in  Tycho's 
IJ  }  in  Hevelius's  40  }  in  the  Britaanic  catalogue  they 
are  74. 

SERPENTINE,  in  general,  denotes  any  thing  that 
refembles  a  Terpent  \  hence  the  worm  or  pipe  of  a  ilill, 
twilted  in  a  fpiral  manner,  u  teaned  a  ferpentine  worm. 

SEBPETfTINE  Stone^  a  fpecies  of  mineral  belonging 
tothe  magneiian  genus.     See  MlNERALOGY  lndex. 

Serpentine  verfei,  are  fuch  as  be^  and  end  with 
the  fame  word.     As, 

Jmbojhrenttt  eetaiAus,  Jretdu  ambo. 

Serpentine,  in  the  Manege.  A  horfe  is  (aid  to 
hare  a  ferpentine  tongue,  if  it  is  always  friiking  and 
moving,  and  Ibmelimes  paAlng  over  the  bit,  Indead  of 
keeping  in  the  voId  fpace,  called  the  liberty  of  tbe 
tongue. 

SERPICULA,  a  genus  of  plants  belonging  to  the 
c1afs  moncEcia.     See  Botany  Index. 

SERPIGO,  in  Surgeri/,  a  kind  of  herpes,  popularly 
called  a  tetter  or  ringworm.    See  Surgert. 

SERPULA,  a  genus  belonging  to  the  clafs  of  vermes, 
and  to  the  order  of  tedacea.    See  CoNCHOLOGY  Index.% 

SERRANUS,  JoANNKS,  or  John  de  Serres,  a  leam- 
ed  French  Protellant,  was  botn  about  the  middle  of  the 
i6th  century.  He  acqulred  the  Greek  and  Latin  lan- 
euages  at  Lauranne,  and  devoted  himfelf  to  the  ftudy  of 
tne  phiIofaphy  of  Aridotle  and  Plato.  On  his  retum 
to  Erance  he  rtudied  divinity.  He  began  to  diftingui/h 
himfelf  in  1572  by  his  writlngs,  but  was  obliged  to  for- 
fake  ius  country  afler  the  dreadful  malTacre  of  St  Bar- 
tholomew.  He  became  minider  of  Nifmes  in  1582,  but 
was  never  regarJed  as  a  very  zealous  Calvinift  :  he  has 
cven  been  fufpc^ed,  though  without  reafon,  of  having 
a£lually  abjured  the  Protellant  religion.  He  was  one 
of  the  four  clergymen  whom  Henry  IV.  cohrulted  about 
the  Romi(h  rellgion,  and  who  retumed  for  anfwer,  tJiat 
Catholics  might  be  faved.  He  wrote  aft.erwards  a  trea- 
tife  in  order  to  reconcile  the  Iwo  communions,  entitled 
Dejide  Catholica,  five  de  principiis  religionis  Ckrifiiantt, 
communi  omaium  Chrijlianorum  confenfu,femper  et  ubigue 
ratis.  This  work  was  diAiked  by  the  Catholics,  and 
received  with  fuch  indignation  by  the  Calvlnifts  of  Ge- 
Beva,  th^  many  writers  have  aiHrmed  that  they  poifon- 
«d  the  author.    It  is  ceitam  at  lead  thai  he  dled  at 


Genera  in  1598,  at  (jie  age  of  jq.     Hu  prip<jpa}.SMMgf 
works  are,  i.  A  Latin  traDllation  of  Plato,  publilhed       1  J0 
by  Henty  Stephens,  whlch  owes  much  of  ils  repntalIon^^^™Jji 
to  the  elegance  of  thc  Greek  copy  which  accompanies      ' 
it.      3.  A  Treatife  on  the  Immortalily  of  the  Soul. 
3.  De  Jlatu  religionis  et  reipublicte  in  Trancia.     4.  Me- 
moirt  de  la   ime  guerre  civi/e  et  demiers  troubles  de 
Trance  fous  Charles  IX.  i3'c.     5.  lnventaire  general  de 
['Hijloire  de  France,  illujlre  par  la  cenjerence  de  i^Egli^e 
et  de  tEmpire,  iffc,     6.  Recueil  de  chofe  memorable  ave- 
nue  en  Erance  fous  Henri  11,  Franfois  11.  Charles  IX. 
Henri  111.     Thefe  three  hillorical  treatlliss  have  been 
juAIy  accufed  of  piirtiality  and  pairion }  faults  which  it 
u  next  to  impoAIble  for  a  contemporary  writer  to  avoid, 
efpecially  if  he  bore  any  part  in  the  tranfa£lions  which 
be  defcribes.    His  ftyle  is  exccedingly  incorre£l  and 
inelegant ;  his  mlAakes  too  and  mlsftatements  of  &ds 
are  very  numerous. 

SERRATED,  in  general,  (bmething  indented  of. 
notched  in  the  manner  of  a  faw ;  a  term  much  ufed  ui 
the  defcription  of  the  leaves  of  plants.     See  Botaky 
Jndex. 

SERRATUI/A,  Saw-wort,  a  genus  of  planu  be- 
longing  to  the  fyngeneiia  clals,  and  in  the  natural  fyflem 
ranged  under  the  ^pth  order,  Compo/itie.  See  BoTANY 
Index. 

SERRATUS,  in  Anatomt/,  a  name  given-  to'(eve< 
ral  mufcles,  irom  thelr  refemblance  to  a  law.  See  A« 
NATOMY,  Table  ofthe  Mujcles. 

SERRISHTEHDAR,  in  Bengal,  keeper  of  records 
or  accounts.  *  , 

SERTORIUS,  QuiNTUs,  an  eminent  Roman  ge< 
neral ;  (fee  Spain),  under  the  hittory  of  which  his  ez« 
ploits  are  related. 

SERTULARIA,  a  genus  belonging  to  the  clafs  of 
yermes,  and  to  the  order  of  zoophyta.  Sce  Heluin- 
THOLOGY  lndtx, 

SERVAL,  MountainCat.  See  Eelis,  Mammaua 
lndex. 

SERVANDONI,  John  Nicolas,  a  celebrated  ar. 
chiteA,  was  bom  a(  Elorence  in  1695.  He  readered 
himfelf  famous  by  his  exquilite  tafte  in  arcUte^re,  and 
by  his  genius  for  decorations,  fetes,  and  buUding.  He 
WBS  employed  and  rewarded  by  moft  of  the  princes  in 
Europe.  He  was  honoured  in  Portugal  wilh  the  otder 
of  Chrift :  In  France  he  was  archlte£l  and  palnter  to 
the  king,  and  member  of  the  diSerent  academles  efta- 
blidied  for  the  advancement  of  thefe  arts.  He  received 
the  fame  titles  from  the  kings  of  Britaln,  Spain,  Poland^ 
and  from  the  duke  of  Wirtemberg.  NotwIthRanding 
thefe  advantages,  hls  waut  of  economy  was  fo  gieat, 
that  he  left  nothing  behind  him.  H^  died  at  Parls  In 
1 766.  Paris  is  indebted  to  him  for  many  of  Its  oma- 
ments.  He  made  decorations  foT  the  theatres  of  London 
and  Drefden.  The  Ftench  king's  theatre,  called  la, 
falle  des  Machines,  was  under  his  management  for  foine 
time.  He  was  permitted  to  exhibit  fome  (hows  confift- 
ing  of  nmple  decoratigns :  Some  of  theC:  were  aftoniih> . 
ingly  fublime  j  his  "  Defcent  of  .£neas  into  Hell"  in 
particular,  and  his  "  Enchanted  Foreft,"  are  well  known. 
He  built  and  embelliihed  a  theatre  at  Chambor  for 
Marefchal  Saxe  ;  and  furniihed  the  plan  and  the  model 
of  the  theatr^royal  at  Drefden.  His  genlus  for  feteSL, 
was  remarkable  j  he  had  the  management  of  a  great 


numbcr  b  Paris,  and  eYen  In  London. 
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i>,aae«t  LtAon  gtveh  an  account  of  a  \ndoty  guned  by 

|fe'»''  the  duke  of  Cumberland.    He  was  employed  irequently 

'  "^by  tbe  king  of  Portngal,  to  whom  he  prefented  feveral 

elegant  plan»  and  models.     Tbe  prince  of  Wales,  loo, 

i  iather  to  the  prefent  king,  engaged  bim  in  his  fervice  ; 

bat  tbe  death  of  that  prince  prevented  the  execution  of 
the  defigns  which  had  been  projedled.  He  preiided  at 
tbe  magniiicent  Jele  given  at  \lc'nna  on  account  of  the 
airriage  of  the  arcnduke  Joreph  and  the  Infanta  of 
Pirma.  But  it  would  be  endkfs  to  attempt  an  enume- 
Rtion  of  all  his  perfonnances  and  eichibitions. 
'  SERYANT,  a  term  of  relation,  ilgnifying'  a  perfon 
who  owes  and  pays  obedience  for  a  certam  time  to 
uwther  in  ^oality  of  a  maiier. 

As  to  the  feveral  forts  of  fervants  :  It  was  obferved, 
■nder  the  artick  Libertt,  that  pure  and  proper  flavery 
docs  not,  nay  caimot,  fubfift  in  Britain  :  fuch  we  mean 
whereby  an  ab&>Iute  and  unlimited  power  is  given  to 
the  ma^  over  the  ]ife  and  fortune  of  the  flave.  And 
iadeed  it  is  repugnant  ts  reaibn,  and  the  principles  of 
aatural  law,  that  fuch  s  ilate  Atould  fubfift  anywhere. 
See  Slayert. 

The  law  <^  England  therefore  abhors,  and  will  not 
cndnre,  the  exiilence  of  flavery  within  this  nation  :  ib 
t)ut  when  an  attempt  was  made  to  introduce  if,  by 
Satote  I  £dw.  VL  c.  3.  which  ordained,  that  all  idle 
«agabonds  ihould  be  made  flaves,  and  fed  upon  bread, 
«ater,  or  fmall  drink,  and  refiife-meat  }  ihould  wear  a 
nng  of  iran  round  their  necks,  arms,  or  legs ;  and  Ihould 
be  compelled,  by  beating,  chaining,  or  otherwife,  to 
pct&rm  the  work  ai£gned  them,  wete  it  'ever  fo  vile ; 
the  fpirit  of  the  nation  could  not  brook  this  condition, 
(Kn  in  the^moil  abandoned  rogues  ;  and  therefore  this 
iatttte  was  repealed  in  two  years  afterwards.  And 
oow  it  is  laid  down,  that  a  ilave  or  negro,  the  inilant 
hc  lands  in  Britain,  becomes  a  freeman ;  that  is,  the 
hw  will  proted  him  in   the  enjoyment  of  his  peribn 

I  aod   his    property.      Yet,    with   regard    to  any  right 

which  the  mailer  may  have  lawiiilly  acquired  to  the 
peipetaal  iervice  of  John  or  Thomas,  this  will  reinain 

i  (ladly  in    the  &me  ilate   as   before :    for  this  is  no 

moie  than  the  fame  itate  of  iiibjedion  for  liiie  which 
c*ety  apprentice  Tubmits  to  for  the  fpace  of  feven  years, 
or  ibaetiiiiea  hr  a  longer  term.  Hence,  too,  it  follows, 
that  the  iniamous  and  unchiiiUan  pradice  of  withhold- 
ing  baptifm  irom  negTO-rervants,  leil  they  ihould  there- 
hjr  gain  their  liberty,  is  totaIfy  without  foundation,  as 
MeU  at  without  excufe.  The  law  of  England  ads 
■pon  general  and  extenfive  principles  *«  it  gives  liberty, 
rightly  underiibod,  that  is,  proteAion,  to  a  Jew,  a 
Turk,  or  a  Heathen,  as  well  as  to  thofe  who  profefs 

>  the  trse  tcligion  of  Chriit  ■,  and  it  will  not  diflblve  a 

avil  obligation  between  mafter  and  iervant,-on  account 
of  the  alteration  of  faith  in  either  of  the  parties ;  but 
tbe  ihve  is  entitled  to  the  fame  prote£Uon  in  England 
hefoie  a*  after  baptifm  ;  and,  whalever  fervice  the  Hea- 
then  n^ro  owed  of  right  to  his  American  mafter,  by 
general,  not  by  local  law,  the  fame  (whateVer  it  be)  is 
he  hoand  to  render  when  brought  to  Englsnd'  and  made 
•  Giiiilian. 

1.  The  firft  fort  of  rervants,  therefore,  acknowledged 
hy  ihe  laws  of  £ngland,  arc  menial /eroanls  ;  fo  called 
iionj  being  intra  manm,  or  doineftics.  The  contraft 
between  them  and  thdr  mafters  arires  upon  the  hiring. 
If  the  luring  be  general,  witbont.  any"  particnlar  time 


limited,  the  laW  eonArues  it  to  be  a  hiring"  tor  a  year  ;•  Stmnti. 
upon  a  principle  of  nataral  eqmty,  that  the  fervant  ihall "  •  -' 
ferve  and  the  mafter  maintatp  him,  throughout  all  the 
revolutions  of  the  refpe3ive  ^edTons ;  as  weU  when  there 
is  work  to  be  done,  as  when  there  is  not :  but  the  con* 
tra£l  inay  be  made  for  any  larger  or  fmaller  term.  All 
fingle  men  between  i  a  years  old  and  60,  and  married 
enes  under  50  years  of  age,  and  all  fingle  women  between' 
1 2  and  40,  not  having  any  vifible  livelihood,  are  com- 
pellable  by  two  juftices  to  go  out  to  fervice  in  huf- 
'  bandry  or  certain  rpecific  trades,  for  the  piomotton  of 
honeft  induftry ;  and  no  mafter  can  put  away  his  fer- 
vant,  or  fervant  leave  his  mafter,  aiter  being  fo  retained, 
«ther  before  or  at  the  end  of  his  term,  «rithout  a  quar«  • 

ter*$  warning ;  unlefs  upon  reaibnable  caufe,  to  be  allow» 
ed  by  a  juUce  of  the  peace  :  but  they  may  part  by  con» 
fent,  or  make  a  fpecial  bargain. 

2.  Another  fpecies  of  feryants  are  called  a^tnticts^ 
('irom  apprendre,  to  leam)  ;  and  are  uiiially  bound  fer 
a  term  of  years,    by  deed  indented   or  indentures,   to- 
ferve  their  mafters,   and  be  maintained   and  inftru£ted' 
by  them.     This  is  ufually  done  to  perfons  of  trade|  in- 
order  to  leam  their  art  and  myftery ;   and  ibmetimes- 
very  large  fuins  are  given  with  them  as  a  premium  for 
iiich  their  inftru£tion  :  but  it  may  be  done  to  huiband— 
men,  nay,  to  gentlemen  and  others.     And  children  of ' 
poor  perfons  may  be  apprenticed  out  by  the  overieers,, 
with  confent  of  two  juAices,  till  24  years  of  age,  to 
fuch  perfons  as  are  thought  fitting  ;  who  are  alfo  com- 
pellable  to  take.them:  and  it  is  held,  that  gentlemen 
of  fortune,  and  ckrg^rmen,  are  e^ually   liable  with- 
others   to  fuch   compulfion  :   fbr  which  pwpofes  our- 
ftatutes    have   made    the  tndentures   obligatory,   even- 
though  fuch  parlAi-apprentice  be  a  minor.     Apprentices- 
to  trades  may  be  dikharged  on  reafonabIe  canie,  dther 
at  the  reqtteft  of  themfelves  or  mafters,  at  the  quarter- 
iellions,  or  by  one  jnilice,  with  appeal  to  the  ^eiTions  ; 
who  may,  by  the  equity  of  tho  ftatute,  if  they  think  it  ♦ 
reafonable,  dire£t  reilitution  of  a  rateable  ihare  of  the 
money  given  with  the  apprentice  r  and-  pariih-appren- 
tices  may  be  difcharged  in   the  fame  manner  by  two 
juftices.     But  if  an  appKntice,  with  whom  kfs  than  10  > 
pounds  hath  been  given,  Funs  away  from  his  mafter,  he  - 
is  compellabk  to  wrve  out  his  time  of  abience,.  or  make ' 
ratis&dion  for  the  fame,  at  any  time  witbin  ieven  years 
after  the  ex{nration  of  his  original  contradl.     See  Ap> 

PRENTICE  and  ApPRENTieESHIP. 

3.  A  third  fpecies  of  iĕrvants-are  lalmirersi  who  are 
only  hired  by  the  day  or  the  week,  and  do  not  live  intra  • 
mania,  as  part  of  the  family;  conccming. whom  the  fta- 
tutes  before  cited  haveinade  many  very  good  regulations ; . 
I'.  Dire^Ung  that  all  pcrfons  who  have  no  viiible  eik^Is ' 
may  be  compelled  towork ;  2;  Oefining  how  long  they  ' 
mttft  continue  at  work  in  fummer  and  in  winter :  3.  Pu-  • 
niihing  fuch  as  leave  or  defert  their  work. :  4.  Empower- ' 
ing  the  joftices  at  ieiirons,  or  the  iheriff  of  th«  county, . 
to  fettle  their  wages:  and,  j.  InAiding  pcnalties  on* 

-fuch  as  either  gtve  or  exaA  moac  wage*  thaR  ate  £>  fet-  ■ 
tled. 

4.  Thereisyet  afourth  fpecies-of"rervBnts,  if  they  may  ' 
be  Ibcalled,  being  rather  in  a  fnperior,  a  miniAerial,  ca-- 
pacity  ;  fuch  as  Jltwards,  JoBors,  and  bailiffr ;  whom, . 
however,  the  law  confiders  as  fervants  pro  tempore,  with  ' 
regaid  to  fuch  of  tbeir  a£U  as  /aife£l  theirmaOei^s  «r  eia-  ■ 
ployer''^  propcrty_.- 
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As  to  tbe  manner  in  which  this 
.mailer,  the  fervant  hinarelf,  or  third  parties,  fee  the  a.» 
ticle  Master  and  Seniant. 

For  thc  condiiion  of  fervants  by  the  law  of  Scotland, 
Tee  Law. 

S£RV£TISTS,  a  name  given  to  the  modem  Anti- 
^initarians,  £ixutt  their  being  (uppofed  to  be  the  followert 
'9f  Michael  Servetus )  who,  in  ihe  year  1553,  was  bumt 
«t  .Geneya,  t(^ther  with  his  books. 
.  S£RV£TUS,  MiCHAEL,  a  leamed  Spaniih  phyfi- 
^an,  wat  bom  at  ViUaneuva,  in  Arragon,  in  1509.  He 
yras  fent  to  the  univerfity  of  Touloiiiĕ  to  ftudy  the  civil 
law.  The  Reformation,  which  had  ewakened  the  raoft 
poliihed  nations  of  £urope,  dire^ted  the  attention  of 
tliinking  inen  to  the  errors  of  the  Romiih  church  and 
tp  the  ftudy  of  the  Scriptures.  Among  the  reft  Ser> 
Tetus  applied  to  this  ftudy..  From  the  love  of  novelty, 
o^  the  lore  of  trath,  he  carried  his  inquines  far  beyond 
tne  other  reformers,  and  not  only  renounced  tbe  falfe  opi- 
tiions  of  the  Roman  Catholics,  but  went  fo  iar  as  to 
queftion  the  dodrine  of  the  Triitity.  Accordingly,  af- 
t^r  fpending  two  or  three  years  at  Touloufe,  he  deter- 
mined  to  go  into  Geimany  to  propagate  his  new  opi- 


nions,  where  he  could  do  it  with  moft  fafety.     At  Ba^ 


£1  he  had  fome  conferences  with  Oecolampadius.     He 

'We^t   next    to  Strafburg   to   vifit  Bucer  and  Capito, 

two  eminent  reformers  of  that  town.     From  Straiburg 

ne  went  to  Hugenau,  where  fae  printed  a  book,  intitled 

He  Trimtatit  Erroribut,  in  1531.     The  enfuing  year 

hp  publiihed  two  other  tteatiics  on  the  fame  fubjed  :  in 

ap  advertifement  to  wiiicb,  he  informs  the  reader  that 

it  was  not  bis  intentiwn  to  letrad  any  of  his  fi>rmer  (ĕn- 

tioKhts,  but  only  to  ftate  them  in  a  more  diftinA  and 

accurate  manner.     To  thefe  two  publications  he  had  the 

«ourage  to  put  his  name,-  not  fufpe£Ung  thet  in  age 

when  liberty  of  ppinion  was  granted,  the  exerctfe  of 

that    liberty  would   be  attended  with   danger.     After 

'publilhing  thefe  books,  he  Icit  Germany,  probably  find- 

ing  bu  dodtrines  not  ib  cordially  recmed  as  he  exped- 

«d.     He  went  firft  to  Bafil,  and  thence  to  Lyons,where 

lie  lived  two  or  three  years.     He  then  removed  to  Pa- 

lis,  where  he  Audied  medicine  under  Sylvius,  Fernelius, 

'and  other  profeflbrs,  md  obtaioed  the  degree  of  mafter 

■d  arts  and.  do£lor  of  medicine.     His  love  of  controverfy 

iqvoIved  him  in  a  fecious  difpute  with  the  phyficians  of 

Paris ;  and  be  wiote  an  Apology,  which  was  fuppre{red 

1>y  an  cdiA  of  the  Parliament.     The  mifunderftanding 

'wbich  this  difpute  produced  with  his  coUeagues,  and  the 

chagrin  wbich  Ib  unf«vonr«bIe  a  termination  occafioned, 

made  him  leave  Paris  in   difguft.     He  fettled  two  or 

three  years  in  Lyons,  and  engaged  with  the  Fre]Ions, 

enunent  printers  of  that  age,  as  a  coriedor  to  their 

prefs.     At  Lyons  be  met  with  Pierre  Pahnier,  the 

«rchbi(hop  of  Vienne,  with   whom    he   had   been  ac* 

qttainted  at  Paris.     Tbat  prelate,  who  was  a  grcat  en;- 

courager  of  leamed  men,  preAed  him  to  accompany  him 

to  Vienne,  offering  him  at  tbe  fame  time  an  apartment 

in  his  palace.     S«vetus  accepted  the  oSer,  and  might 

have  lived  a  tTanquiI  and  happy  Iife  at  Vienne,  if  he 

>CM>ld  have  confineid  his  attentiori  to  'medicine  and  lite- 

rature.     Bnt  the  love  of  conlroverry,  and  an  eagemeis 

\q  eftablilh  his  opinions,  always  poSeiTed  him.     At  this 

,-1a,mt  C^vin  was  at  the  head  of  ihe  reCormed  church  at 

GcneTa.     With  Servetus  he  had  been  acquainted  at  Pa- 

<is;  and  had  there  oppofed  his  opinions.     For  16  years 
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relation  flffeAs  the     Calm  kept  up  a  correfpondence  with  him,  endeavotir-  ienm 

■  ing  to  reclaim  him  from  his  errors,  Servetus  had  lead '  "•t\ 
the  works  of  Calvin,  but  did  not  think  they  merited  the  \ 
high  eulogies  of  the  reformers,  nor  were  they  fufiicient 
to  convince  him  of  his  errors.  He  continued,  however, 
to  conblt  him ;  and  for  this  purpore  fent  from  Lyons  to 
Geneva  three  queftions,  which  refpeded  the  divinity  o{ 
Jefus  Chrift,  regeneration,  «nd  the  neceffity  of  baptifm. 
To  the^e  Calvin  retutned  a  civil  anfwer.  Servetus  treat- 
ed  the  anrwer  with  contempt,  and  Calvin  replied  with 

'warmth.  From  reafoning  he  had  receurfe  to  abttfive 
langnage  -,  and  this  produced  a  polemical  hatred,  the 
muft  implacable  dirpoCtion  in  the  woild.  Calnn  bavii)g 
obtained  fome  of  Servetus's  papers,  by  means,  it  is  faid, 
not  vcry  honourahlc,  fcnt  them  to  Vienne  along  with 
the  private  letters  which  he  had  received  in  the  couriĕ 
af  their  correrpondence.  The  confequence  was,  that 
SeTVetus  wras  anefied  ;  but  hawig  efcaped  from  prifoii, 

■  he  refolved   to  retire   to  Naples,  where   he   hoped  to 
pradile  medicine  vrith  tbe  fame  repntation  which  he  had 
ib  long  enjoyed  at  Vienne.     He  imprudently  toek  his 
reute  through  Geneva,  though  he  could  not  but  know 
that  Calvin  wasliis  mortal  enemy.     Calvin.infbrmed  tbe 
inagiArates  of  his   arriyal ;  Servetus  was  apprchended, 
and  appointed  to  ftand  trial  for  herefy  and  blafphemy. 
It  was  a  law  at  Geneva, .  that  every  accuiieT  (hould  fur< 
render  himfe]f  a  prifoDer,  that  if  the  charge  {hould  he 
found  falfe,  the  acculcr  fl>ould  fuffer  the  puniihment  in 
which  he  meant  to  invoIve  the  acculed.  Calvin  not  ciioo- 
fing  to  go  to  prifon  himfelf,  fent  otie  of  his  domeAics  to 
preient  the  impeachment  againft  Serretus.    Tbe  articlcs 
hrought  againft  him  were  collefVed  fram  hn  writings  with 
great  care  ■,  an  employment  wlnch  took  op  diree  diys.        ^ 
One  of  thefe  articles  was,  "  that  Senretus  had  denied 
that  Jur^sea  was  a  beauti&l,  rich,  and  fertile  country ; 
and  aiRrmed,  on  the  authority  of  travellers,  that  it  nas 
poor,  barren,  and  difagTeeable."     He  was  alfo  charged         * 
with  "  cormpting  the  Latin  Bible,  which  he  wat  em-        ', 
ployed  to  corre^  at  Lyons,  by  introducing  imperti-        ^ 
nent,  triAing,  wfaimfical,  and  iminous  nbtes  of  his  own   '     ^ 
through    every  page."     But  the   main  article,  which 
was  certainly  &tal  to  htm,  was,  *'  that  in  thp  pctibo  ol        ' 
Mr  Calrin,  minifter  of  the  word  of  God  in  the  choich 
of  Geneva,  he  had  defamed  the  dodrine  tbat  is  preach-'        ' 
ed,  ttttering  all  imaginable  injurious,  blaipbcmous  wordt        * 
againft  it."  ^ 

Calvin  vifited  Servetus  in  prifon,  and  had  &equent  ^ 

conferrnces  with  him  :  but  finding  that,  in  oppoJition  ^ 

to  all  the  arguments  he  could  employ,  the  priliwer  re-  ^ 
mained  inflezible  in  his  opinions,  he  left  him  to  hisiate. 

Beibre  fentence  was  paAed,  the  magidrates  of  Gei)eva  ^ 

confulted  the  nuniAcrs  of  Bale,  of  Bem,  and  Zuiich ;  \ 

and,  as  another  account  informs  us,  the  magiftrates  <^  ^ 

the  Proteftant  Cantons  of  Switzerland.     And  to  ena-  \ 

ble  tliem  to  form  a  judgment  of  the  criminality  of  Ser-  )i 

vetus,  they  tranfmitted  the  writings  of  Calvtn,  with  hit  < 

anfwers.    The  general  epinion  was,  that  Servetusought  ^ 

to  be  condemned  to  death  for  blafphemy.     He  was  ac-  > 

cordingly  fentenced  to  be  bnmt  alive  on  the  STth  of  i 
Oftober  1553.     As  he  continued  alive  in  the  mtdft  of 

the  Aames  more  than  two  hour»,  it  is  Taid,  finding  his  4 

torment   thus   protraSed,   he  exclaimed,    "   Uiihappy  ^ 

wrctch  that  I  am  !  Will  the  ilames  be  inruSictent  to  » 

terminate  my  mifery  !  What  then !  Will  the  hundred  >, 

pkces  of  gold,  and  -the  rich  collar  which  they  took  bata  ^ 
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km,  tM,  Bot  piKthal!;  wo»d  enough  to  eorirume  me  naore 
^  qiiickly !"  "  Though  the  lcnience  of  death  was  pa^ed 
"""^agaiDtt  Seryetos  by  ihe  magirtrate»  of  Geneve,  wilh  thc 
approbation  of  a  great  number  of  the  magillrates  and 
minitien  of  Switierland,  yet  it  is  the  opinion  of  moft 
hiAorians  that  this  dreadfbl  fentence  was  impoled  at  the 
inAigation  of  CaWin.  This  aA  of  ieverity  for  holding  a 
ipeculative  opinion,  howeTer  erroneous  and  abfurd,  bas 
left  a  ftain  od  the  charader  of  this  illuRrious  refbrmer, 
which  will  attend  the  name  of  Calvin  as  long  as  hiHory 
Aall  ppeferve  it  fcom  obliv!on.  The  addrefs  and  att 
nhich  he  ufed  in  apprehendlng  Servetus,  his  inhuma- 
nity  to  him  doiing  his  trial,  his  ditlimulation  and  ma< 
levolence  aiter  his  condemnation,  prove  that  he  was  as 
much  inAuenced  by  peifonal  hatred  as  by  a  deCre  to 
Gipport  the  intereft  of  religion,  though  probably,  du- 
ling  the  trial,  Calvin  believed  he  was  performing  a  Tery 
poas  aftion.  This  intolerant  fpirit  of  CalYin  and  the 
nagillrates  <^  Geneva  gave  the  Roman  Catholics  a  {a> 
Tamble  opportunity  to  accule  ihe  ProteOants  of  incon- 
iHtncy  in  their  principles,  which  they  did  not  bil  to 
enibrace.  "  How  could  the  magiArates  (fay$  the  au- 
thor  of  the  DiCHonnaire  i/efHerffies),viho  acknowledged 
noinfalltble  interpretation  of  the  Scriptures,  condemn 
Snretus  to  death  becaufe  he  exp1ained  them  diSerently 
itoin  Calvin  ;  fince  every  man  has  the  privilege  to  cx- 
pound  the  Scripture,  according  to  his  own  judgment, 
mthout  having  recourTe  to  the  church  ?  It  u  a  great 
inJBilice  to  condemn  a  man  becaufe  he  vnU  not  fubmit 
to  tbe  judgment  of  an  enlhufiafl^  who  may  be  wtong  at 
Mell  as  hnnleU'.*' 

Servetus  was  a  man  of  great  acutenefs  and  leaming, 
and  well  ^eriĕd  in  the  arts  and  fctences.  In  his  own 
pn>fe(rion  his  genius  exerted  itfelf  with  fuccefs.  In  his 
titft  intitled  ChriJIiaiti/mt  Re_flitutio,  publilhed  in  1553, 
Iw  remarks,  th^t  the  whole  maTs  of  blood  paiTcs 
ihnmgh  the  lungs  by  the  pulmonary  artery  and  vein, 
m  epjiolition  to  the  opinion  which  was  then  univerrally 
«ntertMned,  ihat  the  blood  paAes  through  the  partitioa 
khicb  diviaes  the  two  Tentricles,  This  was  an  impoT'' 
tmt  ficp  towards  the  dilcorery  of  tbe  circulation  of  the 
bW. 

His  works  con(5ft  of  Controverlral  Writings  concem- 
ing  the  Trinily;  an  edition  of  Pagnintis*s  Vcrfion  of 
theBible,  with  a  preface  and  notes,  publithed  under 
tbe  name  of  Michael  Villanevanus;  an  Aiwlogy  to 
tbe  Pby£tians  of  Paiis ;  and  a  book  intitled  Ratio. 
S^pmtm.  Moiheim  has  written  in  Latin  a  HiAory 
of  ihe  Herely  and  Misfbrtunes  of  Senretus,  which  wat 
pnbliaied  at  Helmfladt,  in  ^to,  in  1728.  From  the 
nrious  details  which  it  gtves  it  is  extreme1y  interetling. 
SERVIA,  a  province  of  Turkey  in  Europe,  bonnd- 
(d  on  tbe  north  by  the  Tiver»  Danubc  and  Save,  which 
tpatate  it  from  Htmgary;  on  the  eaft,  by  Bulgaiia ; 
«  the  weft,  by  Bethia :  and  on  the  fouth,  by  Albania 
nd  Macedonia.  It  is  about  190  milet  in  length  ^rom- 
afl  to  weft  ;  95  in  breadth  irom  north  to  fouth  ;  and 
b  diTided  into  feur  (angiacates.  Two  of  thefe  were 
nded  to  th«  Chftftians  in  171 8,  who  united  them  into 
«■e.  This  continued  till  1739,  when  the  Turks  were 
»iftofWus;  and  then  they  were  abatidoned  to  the 
Tnikj  by  thc  treaty  of  Belgrade.  Belgrade  is  the  ca- 
fital  town. 

SERVICE,  in  Lavj,  is  a  daty  whkh  a  tenant,  on 
Kconnt  Qf  hii  fi»,  owes  to  his  lord. 
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'Hiere  are  many  divifions  of  fervices ;  as,  i.  Inlo  per-  Service, 
fonBi,  where  fomcthing  is  to  be  done  by  the  tcnant '  '  v  ■^ 
-in  pertbn,  as  homage  and  fealty.  a.  Real,  fuch  as 
wards,  raarriages,  &c.  3.  Acctdenla!,  including  he- 
riots,  reliefs,  and  the  like.  4.  £ntire,  where,  on  the 
alienation  of  any  part  of  the  lands  by  a  tenant,-  the  fer- 
vices  bccorae  multiplied.  5.  Frank-fervice,  which  was 
perlbrmed  by  freemen,who  were  notobliged  to  perform 
any  bafe  fervice,  but  only  to  find  a  man  and  horie  to  at> 
tend  the  lord  into  the  army  or  to  court.  6.  Knight*s 
fervice,  by  which  lands  were  anciently  heW  of  the  king, 
«n  paying  homage,  fervice  in  war,  &c. 

As  in  every  free  and  well  tegulated  fociety  there 
muft  be  a  diverfity  of  ranks,  there  muft  be  a  great 
number  of  perfons  employed  in  fervice,  both  in  agri. 
culture  and  domeftic  aSsirs.  In  this  country;  fervice  ii 
a  coittraA  into  which  the  fervant  Tolnntarily  enters ;  and> 
the  mafter*s  authority  extend$  no  farther  than  to  the  per- 
fbrmance  of  that  fpecies  of  labour  for  wbich  the  agree- 
ment  was  made. 

"  The  treatment  of  fervarrts  (rays  that  refpeflable  p  .  , 
moralift  Mr  Paley),  as  to  diet,  difcipline,  and  accom-  71/0%/  ani 
modation,    the   kind   and   quantity  of  work   to  be  re-  Potitieat 
quired  of  them,  the  intermilTion,  liberty,  and  indulgence  PbiJofofhy, 
to  be  allowed  them,  muft  be  detennined  in  a  great  mea-'''  '^^' 
fire  by  cuftom  ;  for  where  the  contraA  involves  fo  ma- 
ny  particulars,  the  contra£ting  parties  exprers  a  few  per- 
haps  of  the  principal,  and   by  mntnal  underftanding 
refcr  the  reft  to  the  knowncuilom  of  the  country  in  likc 
cafes. 

*'  A  iervant  is  not  bound  to  obey  the  unlawiul  com- 
ttands  of  his  mafter ;  to  minifter,  for  inftance,  to  his  un- 
Iawful  p1eafures ;  or  to  aflift  him  in  unlawful  pradices  in- 
his  profefnon ;  as  in  fmuggling  or  adolterating  the  ar- 
ticles  which  he  deals  in.  For  the  fervant  is  bound  by 
nothing  but  his  own  promile ;  and  the  obligation  of  r 
proroirc  extends  not  to  things  unlawtiil. 

•»  For  the  fame  realbn,  the  mafter's  authority  does  not 
jnftify  the  fervant  in  doing  wrong ;  for  the  reryant^s  own 
promife,  upon  which  that  authprity  is  founded,  would  be 
none. 

"  Clerks  and  apprentices  ought  to  be  employed  entire- 
ly  in  the  profefnon  or  trade  which  they  are  intended  to- 
learn.  Inftruftion  is  their  wages ;  and.to  deprive  them 
i>f  the  opportunities  of  inftra£hon,  by  taking  up  theit 
time  with  occupations  fereign  to  their  butinc^,  is  to  de- 
fraud  them  of  their  wages. 

"  The  mattor  is  rerponttble  for  what  a  fcrvant  doeis  In 
the  ordinary  courie  of  his  cmploytoeTil ;  for  it  is  done 
under  a  general  authority  comraitted  to  him,  which  is 
in  juAicc  cquivalent  to  a  fpecific  diredlion.  Thus,  if 
I  pay  money  to  a  banker*s  clerk,  the  banker  is  ac- 
6ountable :  but  not  if  I  had  paid  it  to  his  butler  or  his 
footman,  whofe  bufinefs  it  is  not  to  receive  money. 
Upon  the  fame  principle,  if  I  once  fend  a  fervant  to 
take  up  goods  upon  credit,  whaterer  goods  hc  after- 
wards  takes  up  at  the  famc  fhop,  Ib  long  as  he  conti- 
nui»  in  my  fcrvtce,  are  juAly  chargeable  to  my  ac- 
count. 

"  The  law  of  this  conntry  goes  great  letiglhs  in  in- 
tending  a  kind  of  concurrence  in  the  mafter,  fb  as  to 
charge  him  with  the  confequcnces  of  his  fervants  con- 
duft.  If  ah  innkeeper's  fervant  rob  his  guefts,  the. 
innkceper  muft  tpakc  reftitutIon  ;  if  a  farrier'«  fcrvanf 
lameyour  horfe,  the  ^iiriet  mijtt  anfwer  foi  the  da< 
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Kcover  froiB  you  a~ir>tiifadion  &>r  the  hort  he  fuffcTi. 
But  thelĕ  determinatbiu  fiand,  I  think,  rather  upon 
,  the  authotity  of  the  law,  than  any  pnnciple  of  natural 
julUce."  .      , 

There  i(  a  grierance  which  has  long  and  joiUy 
been  complained  of,  the  giving  of  good  charaSecKtisbad 
ienrants.  This  ii  perhap*  owing  to  careleCaei*^  to  a  de- 
iire  of  getting  rid  of  a  bad  feivant,  or  to  miilaiien  com- 
paffion.  But  fuch  careleShei*  is  incxculabie.  -  Wben  a 
inan  give$  his  fan£Uon  to  the  charader  of  a  bad  fervant, 
he  ought  to  tc&ed  on  the  nature  and  confequences  of 
whal  he  is  doing.  He  is  giving  his  name  to  a  falfehood} 
ke  is  deceiving  the  RoneA  naan  who  con£des  in  his  vera- 
city  j  and  he  is  deliberately  giving  a  knave  an  opportU' 
nitj  of  cbeating  an  honcR  man.  To  ende8vour  to  get 
quit  of  a  bad  fervant  in  this  way,  is  furely  not  lefs  cri. 
nuDal  than  concealinji  the  fau1ts  and  difadvantages  of 
an  edate  which  ts  advertifed  for  fale,  and  afcritang  to  it 
advantagea  whichit  does  aot  poSeis.  In  this  caje,  we 
know  the  iale  would  be  reduced,  and  the  advertifer  dif- 
graced.  Many  mafiers  give  charaAers  to  fervants  out 
,of  compaSion }  but  it  is  to  this  miftaken  compaffion  that 
ttho  ^iorderly  behaviour  af  fervants  is  perhaps  prindpal- 

'  Jy  owtng :  w  if  the  puniihment  of  diihonedy  be  only  a 

change  of  place  (which  may  be  a  reward  inAead  of  a 
punidiment),  it  ceabs  to  be  a  iervBnt's  intereft  to  be  true 
to  his  tcuA. 

We  have  fa!d  ahove  that  a  maRer^s  authority  over 
bis  (ĕrv^t%xtends  ho  &rther  than  the  terms  of  contrafi; 
.by  which  we  meant,  that  a  maller  could  give  no  unrea» 
|fi>naUe  orders  to  his  &rvant,  or  fuch  as  was  inconlUtent 
with  the  terms  of  contra£l.  But  the  relation  between 
g  mader  and  &rvant  is  certainly  clo&r  tban  the  mere 
terms6f  a  eontraA  :  it  is  a  moral  as  well  as  a  legal 
«relation.  A  maHer  of  a  family  ought  to  fuperintend 
the  morals  of 'bis  fervants,  and  to  rellrain  them  from 
^ehi'.  TJus-iie  may  do  by  his  example,  by  his  ini)u> 
^ce,  and  authority.  Indeed  every  man  poiTeSed  of 
lluthority  is  gpilty  of  criminal  negligence  if  he  does  not 
cxert  bis  authority  fer  promoting  virtue  in  his  inferiors  ; 
and  no  authority  is  fo  well  adapted  fof  this  purpofe  as 
that  of  mafters  of  families,  becaufe  none  opcrates  with 
^  inAuence  fo  immediate  and  conAant.  It  is  wonder» 
fi>l  how  much  good  a  nobleman  or  gentleman  of  for« 
tune  can  do  to  his  domeftics  by  attending  to  their  mo- 
lals  i  and  every  mafter  may  be  a  bkffing  to  indi^duals 
and  to  fociety,  by  escrdng  prudently  that  inAuenca 
which  his  Ctuytion  gives  mm  over  the  conduA  of  his 
iervant. 

Chorat SZRVICE,  in  charch-hiAory,  denotes  that  part 
tif  religious  worihip  which  conliAs  in  chanting  and  fing' 
ing.  The  advocates  for  the  high  antiquity  of  finging, 
as  8  part  of  church-mttfic,  urge  the  authority  of  St 
Paul  in  its  £ivQur  (£phef.  cbap.  v.  ver.  19.  and  Co- 
loT.  chap.  iii,  ver.  16.).  On  the  aulhority  of  which  par- 
£tges  it  is  ailetted,  that  fongs  and  hymns  were,  ^rom  tbe 
cftabliihment  of  the  church,  fung  in  the  aAemblies  of 
the  fiiithiulj  aiul  it  appears  from  undoubted  teftimony, 
that  fingine,  which  was  pradired  as  a  facred  rite  among 
Ae  Egyptians  and  Hebrews,  at  a  very  early  period,  and 
wbich  likewife  conftituted  a  confiderable  part  of  the  re- 
Sgious  ceremonies  of  the  Creeks  and  Romans,  made  a 
,f3rt  of  tbe  reUgiout  worihip  of  CkiiAians,  not  only  b<> 
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law,  but  firom  the  firft  profeffioii  of  ChriAianity.  HoW- 
«ver,  the  era  from  whence  others  have  dated  the  mtra> 
dudion  of  mufic  into  the  fervice  of  thc  cbuich,  is  that 
period  during  which  Lcontius  govemcd  the  chureh  of 
Antioeb,  1.  ».  betwcca  tbe  j^ar  af  Cbtift  ji^  loid  5J& 
See  Antiphoky. 

Fram  Antioch  the  pra£li(ie  fooa  ^tead  tbiet^  ths 
'  other  churckes  of  the  £aft  }  and  in  a  few  agcs  atter  b 
£rft  introdu^km  tniq  divine  fervice,  it  not  only  »• 
ceivcd  thc  fan{lion  of  public  authority,  but  thole  wess 
£arbid  to  join  in  it  who  were  ignorant  of  inafic  A 
eanon  ts  this  purpofe  was  made  by  tbe  coandl  of  Lso. 
dicca,  whicb  was  bcld  about  the  year  373 ;  and  Zani. 
nas  in£anns  us,  that  tbefe  canonical  fingers  weie  ree* 
koned  a  part  of  the  clergy.  Singing  was  introduced 
into  the  weftem  churches  by  St  Ambrofe  about  ibc 
year  374,  who  was  the  inftitutor  of  the  AmbroCin 
chant  «ftabliflied  at  Milan  about  the  year  386;  and 
£ufelMas  (Kb.  iL  cap.  17.)  tells  ns,  that  a  regular  choir, 
and  ttethod  ^L^inging  the  fervice,  were  firft  eftabliihtd, 
and  hymns  uled,  in  the  church  at  Antiocb,  during  tht 
reign  of  Conftantine,  aaii  that  St  Ambrore,  who  hid 
long  refided  therc,  had  his  melodies  thence.  Thit  wa 
•boat  330  years  aiterwards  amended  by  Pope  Gregoty 
the  Great,  who  efiabliflicd  the  Gregorian  chant}  a 
plain,  unifono«is  kind  of  oielady,  wbich  be  thouglit 
confiftcnt  witb  tbe  grayity  and  dienity  of  tbe  fervice  to 
whicb  it  was  to  be  iq>fiied.  Thu  ptevails  ia  the  Ro- 
man  cburch  even  at  -  this  day ;  it  is  known  in  Italy  by 
the  name  of  eanto/ermt ;  in  France  by  that  of  ^tm 
eJimiti  and  in  Germany  and  moft  other  coantries  by 
tbat  «^  tbe  cantus  Gr^riamu,  Altboueb  no  <atis£M> 
tory  account  has  becn  given  -of  the  fpeafic  diffeiene* 
betweea  the  Ambrofian  and  Gregorian  cbants,  yet  sH 
vmters  on  thit  fubje£l  agree  in  uymg,  tbat  St  Aan 
brofe  only  u^ed  the  four  aothentic  modes,  and  tbat 
tbe  four  plagal  were  aiterwards  added  by  St  Gr»- 
gory.  £acb  of  thefe  bad  tbe  fame  final,  o*  key-nolc^ 
as  its  relative  autbentic }  £rom  which  tbei«  is  no  other 
diierence,  than  that  tbe  melodies  in  the  foarBUthca- 
tic  or  principal  modes  are  generally  confined  withia 
the  corapais  of  the  dgbt  notes  atoave  tbe  key-note, 
and  thofe  in  the  four  plagal  or  telative  aodes,  with» 
in  tbe  compais  of  dght  notcs  bclow  the  fiftb  of  the  key« 
Sce  MoDE 

£ccleiiaftical  writers  (eem  unanimons  tn  al^wing  thtt 
Pope  Gregory,  who  began  his  pontificate  in  390,  col- 
leded  the  muCcal  fragments  of  fuch  ancient  plalmt 
and  hymns  as  thc  iirft  Uthers  of  the  chorcb  bad  apprOr 
ved  and  rccomraended  to  the  firftChriftians;  and  that 
be  feleded,  methodiaed,  and  arranged  tbem  in  the  er- 
der  which  was  long  contintted  at  Reme,  and  foon  adop- 
ted^by  tbe  chief  part  of  the  weftem  churcb.  Grt^ny 
is  aIfo  faid  to  have  baniibed  firom  tbe  cburcb  tbe  canl» 
J^urato,  as  too  light  and  diffoIute  j  «nd  it  n  addcd,  thit 
lus  own  chant  was  cMtd.CMtej^tM,  fron  its  gtavit]r 
and  Ampltcity. 

It  has  been  long  a  receivcd  opinien,  that  the  ecde- 
fiaftical  tones  were  taken  from  the  reit>nned  modes «{ 
Ptolemy  }  bbt  Dr  Bumey  obferves,  that  it  is  diffietdt 
to  difcover  any  connedion  between  tbem,  eacept  fV 
thdr  names ;  tbr  thdr  number,  upon  exaniination,  i» 
not  the  fame  :  thofc  of  Ptolemy  being  ie»«n,  tbe  ee-' 
clefiafiical  deht  t  and  iodeed  tbc  Cieek  naBcs  pvca  f 
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fc^l  'hny  in  the  fingk  inftsnce  af  key,  but  mth  thofeof 
hwher  ntiqiiity.  Pma  the  tinw  of  Gtegoiy  to  tbat 
M  Gaidoy  tkere  wu  no  odier  diAinAian  m  keys  than 
•tlMt  of  withentie  and ,  pbund  >  oor  were  anjr  ienittonn 
j£d  tat  Aafe  £niai  £  t»  F,  B  to  C,  and  occaAaaally  A 
toB^. 

•  •  ^tkstrpeA  to  Ae  mv6c  af  the  priniitiK  church,  It 
■Mj  lie  Qfaferved,  that  dMugh  it  confifted  in  the  iingin» 
af  p&kM  «ad  hyakna,  yet  it  wa«  per£onned  in  many  dit- 
icKnt  waya^  {ometiaaet  the  piaLns  were  fung  by  one 
i  feiian  akme,  whiitt  the  reft  attended  in  Slence  j  ibme- 

I  linei  they  were  fiing'by  the  whole  a&mbly  i  Iboietiinei 

akanaldy,  the  congregation  heiiig  divided  into  fepa- 
late  doirs }  and  Jbmetimri  hj  one  perfon,  who  repeated 
<he  irft  part  of  the  Terle,  the  reft  joining  .in  the  clote  of 
ita  Of  the  £oar  different  methodt  of  Gnging  now  reci- 
ted,  the  (ĕcoiid  and  third  were  properly  dittingnidied  by 
tkesaatet  vA  Jymphami  and  ant^hom/t  and  the  latter 
waifawetiBaetcaUed»:p^9^2w»»,  iawhich  womenwere 
tUewed  to  join.  St  Ignatiiis,  who,  accwding  to  So- 
«Dtci  (lib.  Tiwcap.  8.),  caaverfed  with  the  apoftlet,  it 
gmeiaUy  iiippcled  to  hawe  Uaen  tbe  firft  who  tiiggeAed 
latheprimitiveChriftiana  tn  the  £aft  the  meuod  of 
4mng  h7»ns  «nd  p&hnt  altemately,  or  in  dialogues ; 
andthe  auSkam-toaii  prevailed  ia  every  phce  where  Chri- 
ftiiM&r  waa  cAabKihed  }  tkM^[h  Theodotct  in  hu  hiftory 
(lih.  n.  cap.  14.)  tdlt  ns,  tkat  tMt  manner  of  fingtng  wat 
6A  plB£tifiMl  at  Antioch.  It  kkewile  appeart,  thM  al- 
aoft  fr«m  tke  time  wlien  aauSc  was  firft  tntrodnced  into 
Ihe  ici«iBe  of  tke  cknrch,  it  wat  of  two  kinds,  and  con- 
fifted  in  *  gentle  inAedion  of  the  vaioc,  which  they  tena- 
od  plaoi  faag,  aad  a  oMne  ekborate  aad  ar(ificial  kind 
«f  maic,  adapled  to  the  hymn^  and  falemn  oSicet  con- 
tained  ia  ttt  litual;  «ad  thit  diAinAion  hat  been  main- 
lined  cvcn  to  ths  prefant  daj. 
t  AUboiig^  we  fiiid  a  rery  eaily  diAindian  made  be- 
lacia.  the  manoac  of  inpna  the  hymns  and  chanting 
dtt  rfalmi,  it  ia,  however,  Uic  opinion  of  the  leamed 
I  Mntiiii,  that  die  maAc  of  the  -SrA  fiv«  or  fix  ages  af 

!  ihe  dnrck  coiififted  chieAy  in  a  phun  and  fimpk  chant 

«f  nai&at  and  ofiavet,  of  which  many  {ragmentt  are 
iJRwatainiig^  ia  tha  «Mtey&nao  of  the  Roinilh  iniflalfc 
Barsnth  refped  to  iiiHfic  in  parti,  at  it  doet  not  ap> 
ptar,  m  theti  earty  agei,  that  either  the  Gieeks  or  Ro> 
mint  were  in  p(^eilian  of  harmony  or  countcrpoiat; 
•riHck  has>heeB  geaenUy  aicribed  to  Guido,  «  mank  of 
Aieaain  TulBny,  about  the  year  1022,  dwugh  othen 
lw*e  ttaced  Ae  origin  of  it  fa>  the  eighth  eentury,  tt  it 
ia.  vaMi  to  ledE  'tt  in  the  church.  The  dioral  mu£c, 
wUch  had  itt  iifa  in  the  church  of  Antioch,  and  from 
dwaoe  fip«eai^  tiuTW^^Treece,  Italy,  Franoe,  Spain,.  and 
GctBaay,  wat  broa^ht-intoSritain  by  the  finger*  wbo 
aecoa^anied  Aiiftin  the  laook,  when  he  came  over,  in 
ibe  yeat  596,  chacged  with  a  commiOion  to  conrert  the 
iriiabkanto  ef  thia  coimtry  to  ChiiAianity.  Bede  tellt 
■i,  that  whea  Auftin  and  the  companions  of  hit  miA 
tion  had  their  firft  audieiKte  of  King  Ethelbert,  in  the 
dcsaC  Thanet^  they  i^ipniached  him  in  proceOSon,  fing- 
^-  Ittiaiei ;  aad  that  alterwaTds,  wben  thcy  entered  the 
«^  af  CHitcrbiiry,  tkcy  fung  a  Utany,  and  at  the  end 
«iit  AHcteydi.  ...Snt  theugh  this  was  the  firft  time  the 
Aiigk.S»Mat  kad  heaid  tbe  Gregorian  chant,  yet  Bede 
&aRfa  teUt  in,  tkat  our  Britiai  .anceftort  had  beenin- 
inOed  bk  ^j:itc».asd  cateaook*  of  ike  -GaUkaa 
^«oi.XIX.  Partl. 


t:  193  1 


ns   E   R 


church  by  St  Genuanui,  and  heard  him  flng  AlleM[th  * jlwri^ 
many  yeart  befaire  the  arrival  of  StAuAin.  In  680,"*''*  ""^ 
John,  prsBcentor  of  8t  Petcr'i  in  RoaM,  wat  fetit  Vftx 
by  Pope  Agatho  t«  inftnid  the  monkt  of  Wereraouth 
in  the  art  of  finsing  j  and  he  wat  prevaUed  upon  to  opea 
fchools  for  teacmng  mufic  in  other  placet  In  Northum- 
berland.  BenediA  Biicop,  the  preoeptor  of  Bcde,  Adrian 
the  monk,  and  many  others,  contiibuted  to  difieiiiinate 
the  knowledge  of  the  Roman«haBt.  At  length  the  fuc- 
«efibts  of  St  Gregory,  and  of  AuiUn  his  midionary, 
having  eftabliihed  a  fchool  forecclefiaftical  mufic  at  Can- 
terbuiy,  the  ieft  of  the  ifland  was  furni(hed  with  ma- 
fteis  from  that  faminary.  The  choral  retvice  was  firft 
introduced  in  the  cathedral  chureh  of  Canteibury ;  and 
till  the  airiyal  of  Theodoie,  and  hit  fettlement  in  thM 
lee,  the  ptadice  of  it  faems  to  have  beea  conGned  to  the 
churches  of  Kent ',  bur  aftcr  that,  it  fpread  ov«r  the 
whole  kingdom ;  and  we  jneet  with  recorda  of  v«ty  - 
ample  endowments  fbr  the  fupport  of  thit  part  of  pablic 
worihip.  This  mode  of  religious  worOiip  pterailed  in 
all  the  European  chnrches  tiU  the  time  of  the  Reibrmt< 
tion :  the  firft  deviation  from  it  is  that  wbkb  foUowed 
.the  Reibrmation  by  Lulber,  who,  being  himfelf  a  lovtr 
of  miific,  formed  a  liturgy^  which  was  a  mufieal  fetvieC| 
oontained .  in  a  work  entitled  P/aimodi»,  h.  e.  CantuSa 
/aera  Veteris  EccU/ue /eleSa,  printed  at  Norimberg  ia 
J553,  and  at  Wittemberg  in  1561.  s  Bot  Calvin,in  his 
eftabli(hment'of  a  church  at  Geneva,  rcduced  the  whok 
of  divine  fervice  to  prayer,  preaching,  and  finging ;  tbe 
latter  of  which  he  leArained.  'HeescIudedthcoiRcea 
of  the  antiphon,  hymn,  and  motetr  of  thr  RoaiiAi  fer- 
Tice,  with  that  artificial  and  elabprate  iirufic  to  whick 
they  were  fimg  \  and  adopted  only  that  plain  metriciA 
pralmody,  which  is  now  in  general  ufe  among  the  re- 
fonned  churehes,  and  in  the  porochial  'churches  of  «ir 
own  country.  For  this  purpofe  he  made  ufe4>f  MatetSs 
verfion  of  the  P&lms,  and  employed  a  mufician  to  fet 
them  to  eafy  tunes  only  of  one  pait.  In  1553,  he  di- 
Tidcd  the  Pialms  into  paafes  or  fi»aU  portiant,  and  a|f- 
pointed  them  to  bc  fung  in  churches.  Sooa  tifter  th^ 
VKre  bound  up  with  the  Geneva  catechiiin ;  from  which 
time  the  Catholics,  who  had  been  accuAomed  to  fing 
them,'  were  Ibrbid  the  ufe  of  diem,  under  a  fevere  pe> 
tulty.  Soon  after  tbe  Refi»rmation  commeaced  in  £ng- 
land,  complaints  were  made  by  many  of  the  dignifi«l 
ckrgy  aod  othen  of  tbe  intricaey  and  difficiilty  of  thĕ 
chtttch^-nni^c  af  thofe  times :  in  confequence  of  wbick 
it  araa  ancc  propofed,  that  organt  and  ounout  finging 
ihoald  be  removed  £nmi  our  chuichei.  Labmer,  in  hia 
diocefe  of  WorceSer,  wcnt  fliU  &rther,'  and  iSued  in- 
jun£tions  to  the  prior  and  convent  of  St  Mary,  forbidi 
ding  in  their  fervice  aU  manner «£  finging.  .Ih  'the  rd«i 
of  £dward  VL  a  commiAion  was  granted  to  eight  biJ 
ihopt,  eight  divines,  dght  civilians,  and  eight  commoa 
lawyers,  to  compik  a  bpdy  of  fuch  ecckilaAiGal  laws  aa 
ihould  in  fitture  be  obferved  throughoat  the  raalm.  The 
refult  of  this  com^ktion  was  a  wock  fiift  pubUihed  iw 
1571  by  Fox  the  martyrologiil,  aod  aftcrwaids  in  16419,' 
ander  the  title  of  Re/ormatio  Legum  Eocl^Jitcantm? 
Thefe  32  commiffioners,  inilead  of  .reprabating  chnrch-^ 
mufic,  merely  condemned  figuraUve  and  operofe  mu-^ 
fic,  or  tbat  kind  of  .iinging  which  abeunded  witk' 
fugues,  rerponfi\«  pa0ages,  and  a  ccaimtxture  of  vari*' 
qus  andiintricateproportioot^  which,  whether  exteinpo.I 
raty  or  writlen,  is  b^  iDuficians  tctined  de/caiU.  How.. 
B  li  ever. 
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eter,  notwilhilandirig  the  objedions  againft  chorai  mn. 
lic,  and  the  pra£lice  of  Ibme  of  ihe  reionneci  churcltes, 
the  compilets  of  the  Engliih  littirgj  in  1548,  aud  the 
king  hinifelf,  determined  to  retain  muiical  lervice.  Ac- 
cordingly  the  ilatate  2  &  3  Edw.  VI.  cnp.  i.  though 
it  contains  no  fonnal  obiigation  on  the  clergy,  or 
others,  to  ufe  or  join  in  eiiher  vocal  or  intiranic.ntal  mu- 
fic  in  the  common  prayer,  does  c)early  recognife  the 
praf)ice  of  iinging  ;  and  in  lefs  than  two  years  afler  t!ie 
coropillng  of  King  £dward's  liturgy,  a  formula  uas com- 
pored,  which  continues,  with  fcarre  any  varialion,  to  be 
the  rule  for  choral  fervice  even  at  this  day.  The  authcr 
cf  this  work  was  John  Marbccke,  or  Marbeike  ;  and  it 
was  printed  by  Richard  Grafton,  in  1  jco  under  the  title 
of  the  Book  of  Common  Prayer,  notcd.  (^ueen  Mary 
laboured  to  re-eftabliih  the  Romifh  choral  lerrice ;  but 
the  acceAion  of  Eliiabeth  was  followed  by  ihe  ad  of  uni- 
formity  j  in  confequence  of  which,  and  of  the  gueen^s 
injundlions,  the  Book  of  Common  Prayer,  noted  by  Mar- 
becke,  was  confidered  as  the  general  ibrmuk  of  choral 
ierrice.  In  1 560,  another  mufical  fervice,  with  fome 
sddilions  and  improvements,  was  printed  by  John  Day  ; 
and  in  1565,  another  colledlion  of  oiliccs,  with  mufical 
Dotes.  Many  objedions  were  urged  by  Cartwright  and 
other  Puritans  againil  the  form  and  manner  of  cathe- 
dral  fervice,  to  which  Hooker  replied  in  hi»  Ecclefiafti- 
cal  Polity.  In  1664,  the  datutes  of  Edward  VI.  and 
J&lizabeth,  for  unifonnity  in  the  Common  Prayer,  were 
repealed ;  and  the  Direftory  for  Public  Wordiip,  which 
allows  on1y  of  the  Hnging  of  pfaims,  eAabliihed.  But 
upon  the  reitoralion  of  Charles  H.  choral  fervice  was 
Bgain  revivcd,  and  hi$  fince  uniformly  continued.  See 
on  this  fubje£t  Hawkin»'s  Hitlory  of  Mufic,  vol.  i. 
p.  404.  vol.  ii.  p.  264.  vol.  iii.  p.  58 — 468,  &c.  vol.  iv. 

p.  44—547- 

SEHVICE-Tree.      See  SORBUS,  BoTANY  /iiJex. 

SERV1TES,  a  religious  order  in  the  church  of  Rome, 
£bumied  aboat  the  year  1 233,  by  feven  Elorentine  mer- 
ehants,  who,  with  the  approbation  of  the  biihop  of  Flo- 
lence,  renounced  tbe  world,  and  lived  togetber  in  a  re- 
Ugious  community  on  Mount  Senar,  'two  leagues  ironi 
that  dtv. 

SERVITOR,  in  the  nnivcrfity  of  Oxford,  a  iludent 
who  attends  on  another  for  his  maintenance  and  leam- 
ing.     See  Sizar. 

SERVITUDE,  the  conditton  of  a  iĕnrant,  or  rather 
Ilave. 

Undrr  the  declenfion  of  the  Roman  eropire,  a  new 
kind  of  fervitude  was  introduced,  different  from  that  of 
the  ancient  Romans  :  it  confified  in  leaving  the  lands  of 
ilibjugated  nations  to  the  firft  owners,  upon  condition 
of  ceriain  rents,  and  fervile  oiBces,  to  be  paid  in  ac- 
khowledgement.  Hence  the  names  cX  /eroi  cen/iti,  a- 
0feriptitii,  and  aJJiSi glehtc  ;  fome  whereof  were  taxable 
at  the  reafonable  difcretion  of  the  lord ;  others  at  a  cer- 
tain  rate  agreed  on  ;  and  others  were  mainmortable, 
who,  having  no  legitimate  ohildren,  could  not  make  a 
will  to  above  the  value  of  five  pence,  the  lord  being  heir 
•f  all  the  reft  ;  and  others  were  prohibited  marrying,  or 
going  to  live  out  of  the  lordihrp.  Moil  of  thefe  fervices 
cxifted  lately  in  Erance  ;  but  they  were  long  ago  abo- 
liihed  in  England.  Such,  however,  wat  the  original  of 
our  tennres,  &c.     See  Slav£. 

Sertitude,  in  Scots  Law.  Sec  Law,  Part  III. 
Sea.  ix. 
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SEKYIUS,'  Maukus  Hohoratus,  a  celehraiied 
.  grammarian  and  critic  of  aatiquiiy,  who  ilouriilied  about  .  J' 
the  time  of  Arcadius  and  Honorius ;  now  cbieAy  known 
by  his  Commentaries  on  Virgil.  There  is  alfo  extant 
a  piecc  of  Servins  upon  the  feet  of  veries  and  the  ^uan- 
tity  of  fyllables,  called  Centimetrum. 

SERUM,  a  thin,  traniparent,  falliih  l:quor,  wbieh 
inakes  a  confiderable  part  of  the  ma&  of  bloed.  See 
Anatdmy  and  CHLMISrRY  /Wf«. 

Sl.SAMOlDEA  OSSA,  certain  fmall  bones  foma 
what  refcmbling  the  ieeds  of  fefamum,  whence  their 
name.  They  are  placed  at  the  «mder  part  of  tke  boDoi 
of  the  lall  joints  of  the  fingers  and  toes. 

SESAMUM,  oiLY  GRAIN-,  a  genus  of  plants  b«> 
longing  to  the  clafs  didynamia  ;  and  in  t)ie  natural  fyf- 
tem  ranging  undcr  the  20th  ocdcr,  Lurit/ce.  See  ho- 
TAKY  hJex. 

SESELI,  MEADOW  SAXiFRAGZ  ;  a  genus  of  planti 
belonging  to  the  clais  pentandria  ;  and  in  tbe  natwal 
fyltem  ranging  under  tlie  45th  order,  UnateUiHm,  Ste 
BOTANY  lndex. 

SESOS  IRIS,  king  of  Egypt.     Scc  EcYPT,  p.  591» 

SES()UI,  a  Latin  particle,  fig»jfying  a  wh^ie  and 
a  half ;  which,  joined  with  aliera,  ter-^,  eftiarla,  &e.  tt 
much  ufed  in  the  Italian  muTic  to  expt«ls  a  kiad  o£  n.- 
tios,  particalarly  feveral  fpecies  of  tripies.- 

SES^UI-Alterate,  in  Geometry  and  Arithmetic,  u  a 
ratio  between  two  Unes,  two  numbers,  crr  tbe  iike,  wheie 
one  of  them  conlains  the  other  once,  with  the  addicioa 
of  a  half. 

Thus  6  and  9  are  in  a  fefqui.alteratc  ratio  ;  fiace  9 
contains  6  once,  and  3,  which  is  balf  of  6,  oiver;  ind 
30  and  30  ate  in  the  faine  ;  as  30  contatns  20,  and  half 
ao  or  10. 

SES^lDufiiicate  ratio,  is  wiMn  of  two  temis  thc 
greater  contains  the  lefs  twicc,  aad  half  the  leitremaint} 
as  1 5  and  6  ;  50  and  ao. 

SES^Ut-Tertiona/  praportion,  is  when  any  wimlMr  ot 
quantity  containt  another  once  aad  one  thitd. 

SESSILE,  among  botaniih.     See  Botaut. 

SESSION,  in  general,  denotet  cach  iitting  ar  tBem^ 
bly  of  a  council,  6cc. 

SessiON  of  Pariiament,  it  the  feafon  or  fpace  kau  ttt 
meeting  to  its  protogation.     See  Parliament. 

Kirk-SESSION,  tbe  name  of  a  petty  ecckfiafiicaIcou(t 
in  Scotland.     See  KlSK-SeJJkn. 

Skssions  for  weights  and  mea^ores.  In  London^ 
iciur  juAicet  from  among  the  mayor,  rccorder,  and  al>- 
dermen  (of  whom  the  roayor  and  recorder  it  to  be.one), 
°  may  hold  a  feifion  to  inquire  into  the  oi&nces  of  CbUtng 
by  falfc  weights  and  meaiiires,  contrary  to  the  ftatntet; 
and  to  Teceive  indidlments,  puniih  offendert,  &c.  Chtt. 
King  Charlet  I. 

Cotirt  o/SESSION.     8ee  Law,  Part  III.  Se&  ii. 

Court  of  ^aner.SESSIOtfS,  an  Engliih  conrt  th^ 
«5uft  be  held  in  every  county  once  in  every  quaita'  of  a 
year  ;  which,  by  ftatute  2  Henry  V.  c.  4.  it  appointed 
to  be  in  the  firft  week  after  Michaelmat-day,  the  61& 
week  afier  the  epiphany,  the  firft  week  after  the  clofe  of 
£after,  and  in  the  week  aiter  tbtrtranilation  of  St  Tfao- 
mas  the  martyr,  or  the  ^th  of  July.  It  is  held  befi»« 
two  or  more  juftices  of  the  peace,  one  of  which  nmft  be 
of  the  qaorum.  The  jnrifdi6Hon  of  thit  co^  ^.^^ 
Edward  III.  c;  i.  extends  to  the  trying  and  detenninioc 
ali  feloaies  aud  treijpa&s  wi>atlbevet :  tbough  the;f  fdr 
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dom,  ii  evcr,  try  any  grcater  offence  than  Rnall  felonies 
witiun  thc  beneSt  of  ckrgy ;  their  commiiTion  provid- 
'  iog,  that  if  any  cafe  of  ditHculty  arifes,  they  (hall  not 
proceed  to  judgement,  but  in  the  prefence  of  one  of  the 
juttices  of  the  courts  of  k.ing's  bench  or  cororaon-pleas, 
or  one  of  tbe  judges  of  aAiee  :  and  therefore  murders, 
and  otber  capital  feIonies,  are  ufually  remitted  for  a 
aiore  folemn  trial  to  the  a(1izes.  They  cannot  alfo  try 
any  Dew-created  offence,  wilhout  exprefs  power  given 
them  by  the  (latute  which  creates  it.  Sut  there  are 
nuuiy  offences  and  particular  matters  whlcb,  by  parti- 
^ular  Aatutes,  beloug  properly  to  tbis  jurifdi£lion,  and 
ought  to  be  prufecutea  in  tbis  court ;  as,  the  fmaller 
mifdemeanor$  againll  the  p&blic  ot  commonweallh,  not 
amounting  to  felony  ;  and  efpeciaUy  offences  relating  to 
Vhc  game,^highways,  akhoufes,  bailard  children,  the 
(ĕttlement  asd  provinan  for  the  poor,  vagrants,  (ervants 
^age<,  and  Popi(h  recufants.  Some  of  thefe  are  pro- 
cecded  upon  by  iadidmetu  :  others  in  a  fummary  way, 
by  raotion,  anU  order  thereupon  ;  which  order  may  for 
tbe  moft  part,  unlers  guarded  againd  by  particular  flar 
tutes,  be  removed  into  the  court  of  kingVbench  by 
trrit  of  certiorari  faciiu,  and  be  tliere  either  qua(hed 
«r  con&rm«d.  The  records  or  rolls  of  the  ^edions  are 
committed  to  the  cuHody  of  a  fpecial  otlicer,  denomi^ 
nated  cu/iot  rotulorum,  wbo  is  always  a  juRice  of  the 
^uorum  ;  and  among  them  of  tbe  quorum  (faith  Lam- 
bard)  a  man  byt  the  mott  part  efpectally  picked  out, 
«ther  for  wiliiom,  .coustenance,  or  credit.  The  nomi- 
Jiition  of  the  cujios  rotulorum  (who  is  the  principal  ofRr 
cer  in  tUe  couaty,  as  the  lord-lieutenant  is  chief  in 
military  command)  is  by  the  !<ing's  iign  manual :  and 
lo  him  the  ncmjination  of  thc  clerk.  of  the  peace  he- 
loags;  which  oSice  he  is  exprersly  forbidden  to  feU 
brmoney. 

In  n>afi  cornoration-towns  there  are  quarter-fe(rions 
kept  before  jurtices  of  their  own,  within  their  refpeftive 
Uintts ;  which  bave  ^xa£tly  the  fame  authority  as  the 
geiteral  quarter-feirums  of  the  county,  except  in  a  very 
^w  ioAaaces  ;  ooe  of  the  moft  conHderable  of  which  if 
the  matter  of  appeals  from  orders  of  removal  of  the  poor, 
which,  thouKh  tbey  be  from  the  orders  of  corporation. 
juRices,  mu(t  be  to  the  fe(fions  of  the  county,  by  ila- 
tute  8  aad  9  William  III.  c.  30.  Ir.  both  corporations 
<ad  counties  at  laige,  there  is  fometimes  kept  a  rpecial 
or  petty  ieSmgn,  by  a  few  juAices,  f<sr  dirpatching-  fmaller 
faafinefs  in  the  nei^hbourhood  between  the  times  of  the 
general  fe0ions  ;  as  Tar  licendng  aleboules,  paffing  the 
lccoont  of  nari(h  ofiicers,  and  the  like. 

SESTERCE,  SKSTtRTius,  a  filver  coin,  in  ure  a- 
nont;  the  ancient  Romans,  called  alfo  (imply  nummus, 
and  fonietimes  tmmmus  feflertius.  The  fe(tertius  was 
tbe  fourth  part  of  tbe  denarius,  and  originally  contained 
two  affe<  and  a  half.  It  was  at  fir(l  denoted  by  LLS  ; 
the  tw«  L's  iigniiying  two  librae,  and  the  S  half.  £ut 
ihe  librarii,  aherwards  converting  tbe  two  L's  into  aa 
H,  expreffed  the  fe(tertius  by  HS.  The  vtoxfifePertius 
''ai  firft  introduced  by  way  of  abbreviation  for  femijler- 
tiiu,  wbich  fi^ifies  two,  and  a  half  of  a  third,  or,  liie- 
ndly,  only  half  a  third  ;  for  in  eicpreffing  half  a  third,  it 
was  nnderllood  that  there  were  two  before. 

Some  aothors  raake  two  kinds  of  fe(lerces ;  the  lefs 
tA\tAfeftertiui,  in  the  ma(culine  gender  ;  and  the  great 
•ne,  called  J^ertiutH,  in  the  neuter  :  the  firft,  that  we 
haTc  alteady  <iefcvibed  )  the  latter  Gonlabing  a  thou&md 
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of  the  other.  Otliers  will  have  any  fuch  diilin£lion  of  Scttcrce. 
great  and  little  fefterces  unknown  to  the  Roraans :  fif.  ^ 
tertius,  fay  they,  was  an  adjeftive,  and  (jgnificd  as  fejter- 
tius,  or  two  affes  and  a  half ;  and  when  ufed  in  the  plu- 
ral,  as  in  auin^uaginla  fe/lertium,.OT fejlertia,  it  was.oniy 
by  way  ot  al)breviation,  and  there  was  alivays  uoder- 
ftood  centena,  millia,  &c. 

This  matter  bas  been  accurately  ftated  by  Mr  Raper, 
in  the  following  manner.  The  ful>ltantive  lo  ^vliich 
fefterUus  reterred  is  either  as,  or  pondus  ;  and  Jejlerlius 
as  is  two  affes  and  a  half ;  fefiertium  pondus,  two  pon- 
dera  and  a  half,  or  Iwo  hunared  aiid  fit'ty  denarii.  When 
the  denarius  paffed  for  ten  affes,  the  feftertius  of  two  affes 
and  a  half  was  a  quarter  of  it ;  and  the  Romans  conti- 
nued  to  keep  their  accounts  in  thele  fe(lerces  long  after 
the  denarius  paffed  for  fixleen  affcs  ;  till,  growing  rich, 
they  foond  it  more  convenicnt  to  rcckon  by  quarters  01 
the  denarius,  which  they  called  nummi,  and  ufed  the 
words  nummus  mdfeflertius  indiffsrenlly,  as  fynotiymous 
terms,  aiid  fometimes  botb  together,  as  fcjiertius  num- 
mus  i  in  which  cafe  the  word  feflertius,  having  loft  it?  ' 
original  figni£cation,  was  ufed  as  a  fubftaniivc  ;  for  fef- 
tertius  nummus  was  not  two  nummi  and  a  half,  but  a 
fingle  nummus  of  four  affes.  They  called  any  fum  un- 
der  two  thoufand  fellerces  fo  rcarcj  fcflertii  in  the  mafcur 
line  gender  ;  two  thoufand  fefterces  they  called  duo  of 
bina  feflertio,  in  the  neuter  ;  {>>  many  quarters  making 
five  hundred  denaiii,  ^which  was  tuice  the  feflerlium; 
and  they  Ikid  dena,  wcena,  &c.  frflerti  .  tiU  he  fum 
amounled  to  a  thouland  fefterlia,  wliich  was  a  m>ilion  of 
lellerces.  £ut,  to  avoid  ambiguily,  they  did  not  ufe  the 
nt\x\.tt  feflertium  in  the  fingular  numbcr,  ivhen  the  whole 
fum  amounted  to  no  niore  than  a  thoufand  fefterccs,  gr 
one  feftertium.  They  called  a  million  of  fenerces  dcciĕs 
nummrim,  01  decies  frfiertium,  for  decies  centena  millia 
numm^^rum,  or  feflertiorum  (in  the  mafculine  gendcr), 
omitting  centena  millia  for  the  fake  of  brevity.  They 
likewife  called  ihe  fame  fum  decies  feftcrtium  (in  the 
neuter  gender)  for  decies  centies  fijlertium,  oniitting 
centies  for  the  farae  realon  ;  or  fimply  de^ics,  omitting 
centena  millia  feftjrti{im,  or  centiesfeflertium  ;  and  uil^ 
ihe  numeral  adverbs  decies.  vicies,  centies,  millies,  and 
the  like,  either  centena  millia  or  centies  was  always  un- 
derftood.  Thtfe  were  their  moll  u!ual  forms  of  ex- 
preffion  ;  f hougli  for  bina,  dena,  viiennfefleriia,  they  fre- 
quently  faid  bina,  dena,  vicena  millia  nummum.  \i  thc 
confular  denarius  contained  60  troy  grains  of  Bi.e  filver, 
i;  was  worth  fomewhat  more  than  eight-pence  farthing 
and  a  half  llerliug ;  and  tlie  as,  of  16  to  the  denarius,  a 
litile  more  than  a  half-penny.  To  reduce  ihe  ancient 
f«fterces  of  two  affcs  and  a  half,  when  the  denarius  paflĕd 
for  16,  to  poui.ds  fterling,  mulliply  ihe  given  nuniber 
by  5454,  and  cut  off  fix  figures  on  the  right  hand  for 
dectmals.  To  reduce  nummifeflerlii,  or  quarters  of  the 
denarius,  to  pounds  ftcrlin{>  ;  it'  the  given  fum  be  con- 
fular  money,  multiply  it  by  8727,  and  cut  off  fix  figures 
on  the  right  hand  for  decimals ;  but  for  imperial  money 
diminilh  the  faid  produ6l  by  one-eighth  of  itfelf.  PhiL 
Tranf.  vol.  lxi.  part  ii.  art.  48. 

To  be  qualif5ed  for  a  Ruman  knight,  an  eftate  of 
400,000  fejlerces  was  iequired  ;  and  for  a  fenator,  of 
800,000. 

Authors  aIfo  mention  a  copper  fefterce,  worth  about 
one>thiid  of  a  penny  Englilh. 

SesTESCE,  oxfeJ}ertius,  was  alfo  ufed  by  iLe  ancients 
£  b  2  for 
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for  a  thjpg  c^^tuou^^lwo  D^holes  and  an  half  Qf  ano- 
iktff,  as  a/  was  U)^n  for  any  >whole  or  inte^c|^.  ' 

SESTOS,  a  uoted  fortrefs  of  European  Turkey, 
$tuated  at  the  enlranoe  of  the  Hellerpont  or  Darda- 
nelles,  34  miles  fouth-wen  of  Gallipoli.  Thb  place  is 
famou$  for  the  loves  of  Hero  and  L£aKS£^.  fung  hj 
the  poet  Muhtxis. 

S£SyVlUM,  a  genus  of  plants  belonging  to  the 
dars  icolandri^.     See  Botant  lnJex. 

S£T,  or  Sets,  a  term  uled  by  the  fanners  and  gar- 
deners  to  ezprer$  the  young  plants  of  the  white  thom 
and  othet  Airubs,  with  which  they  ufe  to  raife  their 
quick  or  quick-fet  hedges.  The  white  thom  is  the  beH 
of  all  trees  for  this  purpo(e  ;  and,  under  proper  regula- 
tiont,  its  fet$  feldoBi  fail  of  anfwering  the  farmer's  utmoll 
cxpeAation$. 

Set-o^,  in  L/^w,  is  an  aj^  wherel;;  the  defendant  ac- 
knowledges  the  jtiHice  c^  tne  plaintilTs  demand  on  the 
one  hand ;  but,  on  the  dther,  fets  up  a'  demand  of  his 
^wn,  to  counterbalance  that  of  tne  plaintiiT,  either  in 
the  whole,  or  in  part :  as,  if  the  plaintifF  fues  for  lol. 
4ue  on  a  note  of  hand,  the  defendant  maj  fet  oS  9I. 
(due  to  himfelf  far  raerchandife  fold  to  tbe  plaintiff) 
»n4<  in  cale  he  pleads  fuch  fipt-off,.  muff  paj  the  remain- 
ing  ib^lance  into  cburt.  ^  This  anfwers  very  nearly  to 
]he  cotapejifaH9  er  Aoppage  of  the  civil  law,  and  depends 
upon  the  Hatutes  a  Geo.  II.  cap.  32.  and  8  Geo.  II. 
cap.  24.         .    . 

.  S£'J'ACEOtJS  WORM,  in  Natural  Hiflory,  a  name 
jiTen  by  Dr  laAer  to  that  long  and  Aendet  water- 
worm,  which ,  fo  ^nuch  refemb]es  a  horfe-hair,  that  it 
Jhas  been  fuppQfed  bjr  the  vulgar  to  be  an  animated  hair 
4>f  tbat  creatwre.  Thefe  creatures,  fuppo(i^d  to  be  liTing 
Jiairs,  are  a  peculiar  fort  of  infe£ls,  which  are  bred  and 
nouiilhed  witbin  the  bodies  of  other  infe£ls,  as  the  worms 
of  the  ichneumou  flies  are  in  the  bodies  of  the  cater- 
pillars. 

Aldrovand  dercribes  thc  crcature,  and  tells  us  it  was 
anknown  to  ihe  ancients  ;  but  called  /eta'  aquatica,  and 
vermit  Jetariat,  by  the  modems,  either  froro  its  figure 
refembling  that  iof  a  hair,  or  from  the  fuppolition  ot  iti 
once  havintF  been  the  hair  of  fbme  animal.  We  gene- 
^ally  fuppou  it,  in  the  imaginary  llate  of  the  hatr,  to 
)iave  belonged  to  a  horfe  ;  but  the  Gormans  fay  it  was 
once  the  hair  of  a  calf,  and  call  it  by  a  name  fignifying 
^itulut  aquaticiu,  or  ihe  "  water  calf." 

Albertus,  an  autho?  much  reTerenced  by  the  common 

.,pfople,  has  declared  that  this  animal  is  generated  of 

a  hair }  and  adds,  that  any  hair  thrown  into  Aanding 

.watet,  will,  in  a,very  little  time,  obtain  Iifc  and  motion. 

.49ther  authors  li»vc  di({ented  &om  thb  opinion,  and  fup- 

j.{)ofed  them  ^generated  of  tbe'  fibrous  roots  of  water- 

plants }  and  others,  of  the  parts  of  grafshoppers  fal]en 

.  jnto  ^e  WBtcr.     This  laA  opinion  is  reje£led  by  AI- 

.  drovand  as  the  mofl  improbable  of  all.     Standing  and 

,  foi4  waters  are  moH  ^enufuI1y  Horcd  with  them  }  but 

they  are  fometimes  tbund  ip  the  cleared  and  pureit 

fprings,  and  fometimcs  ouil  of  the  water,  on  the  leaTes 

of  tiees  and  plants,  as  on  the  /tuil-trees  in  onr  gardens, 

and  the  ckns  in  hedges.    They  are  from  three  to  fiv« 

inchqs  long,  of  the  tbicknefs  of  a  large  bair ;  and  are 

Vown  up{fiii  the  back,  and  whilc  undpr  the  belly,  and 

the  tail  is  wbile  on  eve^  paj-t. 

S£TH,  the  third  fon  o(^Aj<km,  the  {ather  ot  ^cm^ 
..ws-bwa  3874  B,  C.  apd.ltvĕo  5)12  yean.    ' 


SETHlAl*S;^tt  ckirch.««<ay,  ChtaBaii  hAetics;  SiatH4 
fo  called  becaufe  they  paid  diTine  worihtp  to   Seth,      I 
whom  they  looked  upon  to  be  Jefus  Chtffl  the  fon  of  ^"'^^, 
God,  but  wbo  was  made  by  a  third  divinity,  and  fab-      ''~ 
(tituted  irithe  room  of  the  two  finnlies  of  Abel  and 
Cain,  which  had  been  dcAroyed  by  the  delage.    ThcGe' 
heretics  appeared  in  Egypt  in  the  fecond  century ;  aml- 
as  they  were  addiAed  to  all  forts  of  debauchery,  they 
did  not  wanir^ollowers ;  and  continued  in  Egypt  abore' 
200  years. 

SETIMO,  a  town  of  Italy,  in  the  pravuce  of  Pied*' 
mont,  fitualed  on  the  riTcr  Fo,  dght  suies  notth  06 
Turin. 

SETON,  in  Surgery,  a  few  horfe  hairs,  finall  thread^ 
or  large  packthreiid,  drawn  through  the  ikin,  chicAy  tbe 
neck,  by  means  of  a  large  needle  or  ptobe,  with  a  Tiew 
to  rellore  6r  preferTe  health. 

£xperience  Ihews  that  letons  aie  ufefttl  in  catanlts, 
inflammations,  and  other  dilbrders,  and  partkularly  tbofĕ 
of  the  eyes ;  to  thefe  may  be  addcd  feveTe  headachs, 
with  flupor,  drowfinefs,  einlepfies,  and  eren  apo^esy 
itfelf.     See  Surgert. 

SETTEE,  in  fea-Iangnage,  a  tcScI  vety  common  ki 
the  Mediterranean  with  one  deck  and  a  very  long  and 
Iharp  prow.  They  carry  fome  iwo  malls,  f«n«  threej 
without  top-mafU.  They  haTc  generalijr  two  mafts, 
equipped  with  triangular  finls,  commonly  called  iateea 
/ailt.  The  lead  of  them  are  of  60  tons  burden.  The^ 
&rTe  to  tranfport  cannon  and  proriBons  fbr  thips  of  wtt 
and  thc  like.  Thefĕ  veffels  are  pccuHar  to  ue  Medk 
terranean  fea,  and  are  ufuaUy  naTigatcd  by  Italiao^ 
Greeks,  or  Mahometans. 

SETTING,  in  AJrotiomy,  the  withdtaTnng  of  a  Aar 
or  planet,  or  its  finking  below  the  horizon.  AilMno- 
mers  and  poets  make  tnree  diffeTent  kinds  vS  ietting  ef 
the  ilars,  \\%.  the  Cosmical,  Acronycai.,  and  Heu. 
ACAL.     See  thefe  articlcs. 

Settikg,  tn  the  fea  language.  To  fet  thc  land  or 
the  fun  by  the  compaf8,  is  to  oblĕrTe  how  the  \mA  beaaa. 
on  any  point  of  the  compals,  or  on  what  peint  4»f  thk 
compafs  the  fun  is.  Allb  t^hen  two  ihips  iiii]  in  fight  «f 
one  another,  to  mark  on  what  point  thc  ehafed  bcua,  is 
tetmed^/ftJT/  tke  chace  by  the  compaft, 

S£TTING,  among  fportfmen,  a  term  ufed  to  exptefa 
the  manner  of  taking  partridges  by  mcans  of  a  dog  pe^  1 

culiarly  traimd  to  thatpurpote.     Sec  SHOOnWG.  \ 

AcT  or  SEITLEMENT,  m  Britift  \u9mj,  a 
name  givcn  to  the  llatulc  12  and  13  Will.  III.  cap.  X. 
whereby  the  crown  was  limited  to  hrs  ptelent  majcAy^ 
illuilrious  houfe  ;  and  fome  new  provifions  weie  addcd, 
at  the  fame  fortunate  era,  for  better  fecuring  our  relik 
gion,  laws,  and  liberties  :  which  the  ftahite  declares  (• 
be  tlie  birthright  of  the  people  of  England,  according 
to  the  ancient  dofirine  of  thĕ  common  law. 

S£VEN  Stars,  a4:oroffion  denomination  giren  to 
tlie  duHrr  of  flars  in  the  neck  of  thc  fign  Taut*as,  dw 
bull ;  properly  called  the  Pteiade*.  They  are  fo  called 
fTem  tneir  number  feTcn,  wbich  appear  to  the  naked  ' 

cye,  though  fome  eyes  ca»  difGovcr  only  fiz  of  (hem  ; 
but  by  t^e  aid  of  teIcfeopcs  there  appears  to  be  a  gicnt 
muUitude  of  tHJrii.'"  '       -> 

SEYENTH,  in  Mujie,  m  )ntervat  caRed  liy  the 
"Greeks  heptachordon.     See  InTERVAI..  " 

" '  SEVERANCE,  in  Law,  i*e'lBtiglirtg  er  rcMriAg^tWe 
''lfr  m<tt«^t  jtda  or  ate  joined  jn  thbnite^Wib  €#'«»- 
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1^0.    JU'i£.tW0rtj«n,in.  a  jpAWrA  ^JjJwM*  fmobaiuUi, 
ind  U>e  OM  bei«|tfrwards  noniuitea ;,  nere  ieverance  is 
:e4»  fa(A*-nf>twithft8nding  (he  nanfait  of  tbc  one, 
the  othei-may  feveraUy  proc^d. 

Xhere  ts  alib  fcverance  of  ihn  tenanis  in  s{fize  )  when 
<Nie,.two,  or  more  diflei(ees  appcar  upon  the  writ,  and 
npt  the  other.  And  feverance  in  debt,  where  two  exe- 
culors  are  namcd  plaintiffs,  and  the  one  refufes  to  pro- 
iecute.  We^uUb  neet  with  feverance  of  fummons,  fe- 
yerance  in  attaints,  &c.  An  eilate  in  j(»nt  tenancy  may 
be  fe«ered  and  dcAroyed  hy  d^roying  any  of  its  unities. 
I.  Th^  of  time,  wluch  Tefpe£ls  onty  the  original  com- 
niencement  o£  the  joint  eftate,  cannot  indeed  (being  now 
pirt)  be  affitded  by  any  fubfequent  tr«nfaflion.  But, 
i,  Tbe  joint.tenant«  eftate  may  be  deftrayed  without  any 
•lienationy  bj  merely  diiuiuling  thcir  poSeiTion.  3.  The 
jointnre  may  lie  deftroyed,  by  dedroying  thc  nnity  of 
tiil*.    And,  4.  fiy  dcAroyins  the  unity  of  intereil. 

S£V£RIA,  a  piovince  oF  the  RuSian  empire,  with 
the  tiil^  of  a  dudiy,  bounded  on  the  north  by  Smo- 
lcndM  and  Mufcovy,  on  the  eaft  by  Yorotinibi  and  the 
coontry  of  the  CoAacks,  on  the  ibuth  by  tbe  iame, 
Midoittho,wf^by  Tccnegoyia.  It  is  a  country  ovcr> 
tm  with  woods,  and  on.  tbe  fouth  part  is  a  foreft  of 
gceat  Iei^;th.  Novogrodec,  or  Novogorod,  is  the  capi> 
taltown. 

.  $r  S£V£RINA,  a  towa  of  Italy,  in  the  kingdom 
«f  Naplcs,  aad  in  iKOwer  Calabria,  vrith  an  archbi{hop*s 
6*.  It  i<  iveiy  wcll  fortificd,  and  feated  on  a  craggy 
■Kk,  0»  the  rircr  Nectoj  in  £.  Long..i7. 14.  N.  Lat. 

S£>^RINO,  a  town  of  Italy,  in  the  territory  of 
dMdiwcby  and.in  ihe  IMarcbe  of  Ancona,  with  a  bi> 
lk«|>'s  fce.  It  has  fine  vtneyBrds,  and  is  feated  bctwecn 
tm  hills  on  the  river  Petenza,  in  £•  Long.  13.  6. 
H  Lat.  43.  16. 

S£V£RN,  >  river  of  £ngland  which  Tifes  near 

'fli|pliimpgn  Hill  in   ^ontjjometylhire,  and  before  it 

^(ei>  ^roi^dwe  rtccives  about  30  itreams,  and  pafles 

ikiMi  to  LuidrinK,  wbere  it  receivcs  the  Morda,  that 

flows  iicom  Ofwciby.    When  it  arrives  at  Monford,  it 

j«ceives  the  civer  Mon,  pailing  on  to  .Shrewibury,  which 

j  tt  afanoft  furrounds,  then  to  Bridgcwerth ;  aftcrwards 

it  nm  thtoi^h  the  ikirts  of  Staffordihite,  cnters  Wor- 

!biA'<  «cAerihiK,  and  paffes  by  WorceRer }  then  it  runs  to 

M^     Tewkeibiuy,  wherc  it  joiiu  thc  Avon,  and  from  thcnce 

|'''*««'-  to  GIouceAcr,  keeping .  a  mrth-weilerly  conrle,  till  tt 

&3s  into  thc  BriftcJ  Channel.     It  bcgins  to  be  nav]ga- 

:  ble  &>r  boats  at  Wekhpaol,  in  Montgomeryibite,  and 

takes  in  ievexBl  otber  rivers  in  its  courfe-,  belides  thoie 

j  aheady  mentioned,  and  it  ihe  /ennd  in  Englaad,     Br 

the  late  inland  navigation,  it  bas  communication  wiui 

the  rivers  Meriey,  Dee,  Ribble,  Oufe,  Trent,  Denrent, 

Huaibcr,.Thaines,  Avon,  &c.  which  navigation,  includ- 

.  jns  ila  fviBdinc;s,  extends  above  500  miles  in  the  counties 

■M  Lincoki,  Nottingham,  York,  LancaAcr,  WeRmoce-- 

Isnd,  Chciier,  Sta£>rd,  Warwick,    Leicefter,  Oxford, 

Woroellcr,  &c.    A  canal  irom  Stroud-Water,  a  branch 

oftheSev«m,  tojmn  the  Thames,  was  projeded  and. 

eiecutcd  for  the  purpoie  of  oonveying  a  tunncl  16  feet' 

high  and  16  fect  wide,  undcr  Sapperton  Hin-and  Hay— 

Icy-Wood  (vct7  higb  groundX  for  two  milcs  and  a 

^narter  in  lengtb,  thiaugb  a  ytrj  hard  rock,  which  wss 

"Sncd.aad  atched  witb  mick.     Thi»  iiupcndous  undcr- 

.*kiDg,n9»«9jBiBlcted,  and  boati  jiaCed  tbnmgh  ^tbe 
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1789.  By  thjs  openiii^,  B  coiuninucation  ir   ttyirpi^ 
made  bfclween  flie  rivet'Sevi^rn  «tPramiload  «nd  thc.  Se*i»«^ 
Thames  near  LecMade,  and  v»firt»e  cOHdiraed  over  th«i'       '- 
'iliames  Inear  tngkAiaro,  into  deep  -Water  in  the  Thames      ■    v-  - 
below  St  John-Bridge,  and  fo  to  Oxford,  &c.  iliid  Lon-  - 
don,  for  'conveyance  of  cdals,  goods,  &c.     It  is-now  na- 
vigable  from  the  ScTetn  to  TbnDikibi^,  by  way  of  StroDd,. 
CittnccAer,  Cricklade,  &c.  being  fiUed  wlth  watd:  for 
tEat  purpofe  near  40  milet. 

S£V£RUS,  CoRKKLlus,  an  ancient  Latin  poet  of 
the  AugiiAan  age  'y  whofe  JEtna,  together  with  a  frag- 
ment  De  morie  GMonit,  weire  puoliibed,  with  noter 
and  a  profe  intcrpretation,  by  Le  Clctc,  1 2mo,  Am- 
iterdam,  1703.  They  were  before  inlertcd  among. 
the  Cata/eSd  PirgilU  publiihed  by  Scaliger;  whon' 
notes,  with  others,  Le  Clerc  bas  received  among  bi» 
own.  * 

Seyerus,  Sepiiaau,  a  Roman  emperdr,  who  has  been- 
fo  much  admired  for  his  tnilitary  talents,  that  ibiBe  hav9 
called  him  the  noft  warlike  of  die  Roman  einperors. 
As  a  monarch  he  was  cruel,  and  it  has  been  obiervcd- 
that  he  never  did  an  a£l  of  hutnanity~br  fbrgave  a  fiiultr 
In  his  diet  he  was  temperate,  and  be  always  ihowed- 
bimfelf  an  open  enemy  to  pomp  and  ^lendor.  Heloved 
'ihe  appellation  of  a  man  of  lettcrs,  and  he  evcn  com>.- 
pofed  an  hiftory  of  his  owti  lagn,  whlch  ibine  hitra 
praiied  ibr  its  corredneis  and  vetacity. '  However  ctuet: 
Sevetus  may  appear  in  his  puiuihlnents  and  in  his  iC' 
venge,  many  have  endeavoured  to  esculpate  hiiB',  and 
obferved  that  thete  was  necd  of  feverity  '  in  ^an  "eaipire 
wbere  the  moials  were  ie  corrupted,  and  where  noieft 
than  3000  perfons  were  accuied  of  adultery  during  tbt 
fpace  of  1-7  years.  Of  Um,.  as  of  Auguilus,  fome  wer^ 
dirpofed  to  fay,  that  it  would  bave  been  better  ibr  th6 
world  if  he  had  never  been  boin,  or  had  ncver  died.  See 
RoMK,  N°  372. 

S£FSSUS^s  tVaffi  m  Britiih  topography,  tbe  four^- 
■nd  laft  barrier  ereded  by  the,  Roroans  aeainft  the  ii». 
curCons  of  the  North  Biitoas.  Sce  the  articles  AsRLAH^ 
and  j^lfTONims^S  WalL  ■' 

Wt  leam  from  feveral  hintrin  tbe  Roman  luAorians, 
tbat  the  country  between  tbe  walls  of  Uadrian  and'  AA- 
toninus  continued  to  bc  a  fcene  of  perpctual  war  and  fub- 
jed  of  contenti6n.between  the  RoiUans  and  Britonk^- 
from  the  beginning  of  the  re^n  of  Ccmiaodus  to  ihe  A- 
'rival  of'the  eroperor  Septimiui  SeVe)us  in  Britain,  A.IX  - 
^c6.     T^s  Iafi  emperor  havihg  ftA>d(ted  the  Mseat^e, . 
ahd  repulled  thc  CaledoniadSj  dctermincd  to  erc&  a ' 
'  tlronger  and  more  impcnetrable  batricr  di'an  any  of  tbe  - 
&nner,  againA  tbetr  iuturĕ- incilriion^. 

Thougb  neither  Dio  nor,  Herodiin  iifake 'ii^  men— 
tion  of  a  wall  built  by  Severus  in  Britahi  ibr  the  |hb- 
teAion  of  thc  Roman  provin^e,  yet  weha^  aboildant 
cvidence  from  otber  writers  of  tqca&.  authority,'  diat  he 
reaHy  built  fucb  a  wall.     "  He  fbrtified  BritaiA  <(fay«  > 
Spartian)  witb  a  wall  drawn  crofrthe  iflandfitotii  Ka- 
to  iea  ;  whicb  is  the  gteattft  glory  of-bi*teign.     Af&r 
the  wall  was  fini(hed,  tie  retired  to  tbe  nckt  iiation 
(York),  not  only  a  cbnauerDr,  blit  tBĕ  iiWhdcr  of  an 
etcmal  peace."    To  theTi^  piitpoie,  Anrelibs  Vi^r 
and^OroSus,  to  fay' nbtliing  c^  Bntropius  aiid  Caiiiodo»- 
rus :  ♦♦  Having  repeUed  tnp  etieniy  in  Brltiiin,  he  fi»r- 
tifi«d  tbe  country,  which  Wai  fuittd '  to  thlit  pDi»p<sie> 
wi»b  a  wall  dfaMfn  crofs  \\ie,  iil^d  froih  -fea  'to-  iisa."— 
*'  ScYeius  diew  a  grtatt  iiv:\iy  «»>«  buJ^t  a,  <t*ong-waH . 
*<•■■"  -^  t^K^    ■■  fortifie4! 
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'  that  part  of  the  ifland  which  he  had  recovered  from 
dte  yet  ancaiiqueEed  nations."  As  the  rcGdence  of  tbe 
emperor  Sevecus  in  Britain  was  not  qotte  four  years,  it 
14  probable  tbat  tfae  two  laft  of  them  were  employed  in 
building  this  wall  \  according  to  which  account,  it  was 
begun  A.  D.  209,  and  iiniihed  A.  D.  21 1. 

This  wall  af  Severus  was  built  nearly  on  the  iame 
trad  with  Hadrian'':  rampart,  at  tbe  diliance  only  of  a 
iew  paces  north.  The  length  of  this  n-all,  from  Cou- 
fin's  houfe  near  the  mouth  of  tbe  river  Tyne  on  the  eaft, 
to  Boulnefs  on  the  SahvBy  fntfa  on  the  weft,  hath  beea 
icund,  firom  two  a&ual  inenfurations,  to  be  a  little  more 
tfaan  6S  £ngU(h  miles,'  and  a  little  lers  than  74  Homan 
miles.  To  tbe  north  of  the  wall  was  a  broad  and  deep 
«Utch,  the  onginal  dimeDlions  of  whiph  cannot  now  i)e 
afcertained,  only  it  feems  to  have  been  larger  than  that 
of  Hadrian.  The  wali  ttfelf,  which  ftood  on  the  fouth 
biink  of  the  ditch,  was  built  of  freeftone,  and  whera 
the  fbundation  was  not  good,  it  is  built  on  piles  of 
•ak  ;  the  interftices  between  the  two  faces  of  this  wall 
is  iilled  with  broad  thin  ftones,  placed  not  perpendicu- 
larly,  but  obliquely  on  their  edges ;  the  running  mortar 
•r  cement  was  then  poured  upon  them,  which,  by  its 
gceat  ftrengdi  and  tenacity,  bonnd  the  whole  together, 
and  made  it  iirm  as  a  rock.  But  though  there  mate- 
rials  are  iiiiliciently  known,  it  is  not  eafy  to  guefs  where 
they  were  procured,  for  many  parts  of  the  wall  are  at 
•  great  diAalice  from  any  qiiarry  of  freeftone  ;  •  and, 
diough  ftone  of  another  kind  was  within  reach,  yet  it 
-does  not  appear  to  faave  baen  anywhere  u&d.  The 
beigbt  of  this  wall  was  1 2  fieet  belides  the  parapet,  and 
its  breadrh  8  fect,  according  to  Bede,  who  Iived  only 
at  e  fffiall  diftance  fnn&  the  eaft  end  of  it,  and  in  whore 
time  it  was  in  many  places  almcft  quite  entire.  Such 
was  the  wall  ere£ted  by  the  comroand  and  under  the  direc> 
tion  of  the  emperor  8evems  in  the  north  of  England  ; 
and,  coniidering  tbe  iength,  breadth,  height,  and  roli» 
dity,  it  «as  certainly  a  tvoik  of  great  magniiicence  and 
prodigious  labour.  But  tfae  wall  itfelf  was  but  a  part, 
«nd  not  the  moft  extraordinary  part,  of  this  work.  l'fae 
^great  number  and  diAPeient  kinds-  of  fortre£[ĕs  wbich 
were  built  along  the  line  of  it  for  its  de£ence,  and  tfae 
anilitary  ways  with  which  it  was  attended,  are  ftill  more 
'Wortfay  of  our  admiration,  and  come  now  to  be  de- 
lcrihed, 

The  fortre(res  which  were  ereded  along  the  line  of 
€everu5's  wall  for  its  defcnce,  were  of  three  differcnt 
fcind«,  and  three  diiEsrent  drgrees  of  (Irengt^  ;  and 
'were  callcd  hy  tl^uee  different  Latin  'words,  whicfa  may 
•be  tranilated  flat'oiis,  cq/Het,  and  turrets.  Of  each  of 
thefe  in  tfaeir  order. 

lLht_flatt»nes,  ftation<,  were  fo  called  from  their  fta- 
bility  and  the  llated  reiidence  of  garriibns.  They  were 
elfo  called  coflra,  which  hath  bccn  converted  \rAocheflreSf 
a  name  which  many  of  tliem  ftill  bear,  Thefe  were  by 
far  the  Iargeft.  ftiongeft,  and  nioft  magniiiccnt  of  the 
^OTrrpiTes  which  were  built  upon  the  wall,  and  were  dc- 
fieneH  for  the  head-quarters  of  the  coborts  of  troops 
w1'ich  were  placed  therc  in  garrifon,  and  from  whence 
■detachments  wete  fent  into  the  adjoining  cattles  and  tur- 
ret«.  Thefe  ftations,  «s  appears  from  the  veftiges  of 
ihem  wfaicfa  are  ftill  vifiWe,  irere  not  all  essAly  of  the 
fnme  figure  nor  of  the  fame  dimenlion<! ;  fomc  of  them 
being  exa31y  fquates,  and  othets  oblong,  and  fome  of 
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no  doubt  occaConcd  by  the  di£ferencc  of  fit«ation  and  "~v* 
othcr  circumAanccs.  Tlie  ftations  were  fortified  with 
deep  ditches  and  ftrong  walk,  the  wall  itfelf  coinciding 
with  and  tbrming  the  nonh  wall  of  each  ftation.  With- 
in  tbe  ilations  were  lodgings  for  the  oiRcers  and  foldiew 
in  garrifon  ;  the  (inalleit  ot  them  btjng  rutRcient  to  «on; 
taiu  a  cobort,  or  6oo  mcn.  Without  the  walls  of  eack 
Aation  was  a  tmvn,  inhabited  by  labourers,  artificeii, 
and  others,  both  Romans  and  Britons,  who  cholĕ  t<r 
dwell  under  the  prote^lion  of  thefe  ^ortreiTes.  The  num. 
ber  of  the  itations  upon  the  wail  was  «xaaiy  18;  and 
if  they  faad  becn  placed  at  equal  dirtances,  the  intemt 
between  every  two  ot"  them  wouid  faave  becn  four  «iiies 
and  a  iew  paces :  biit  the  interventian  of  ri»ers,  marlhes, 
and  mountains ;  the  conveniency  of  fituations  for 
Arength,  profpe£l,  and  water  ;  and  many.otheir  ciKUm- 
ftances  to  us  unkndwn,  determincd  them  to  place  tbele 
ftations  at  unequal  diftances.  The  iituation  which  «tij 
always  chofen  by  the  Romans,  both  faerc  and  everywhert 
elie  in  Britain  where  thcy  could  obtain  it,  was  the  geo^ 
tle  declivity  of  a  hill,  near  a  river,  and  fecing  the  isx^ 
lidian  fun.  Such  was  tbe  fituation  of  the  f>r  greatei) 
part  of  tfae  ftations  on  tbis  wall.  In  general,  we  may 
obferve,  that  the  Aations  ftood  tb>ckeft  near  the  two 
ends  and  in  tbc  middle,  probably  becatife  the  danger  of 
invafion  was  greateS  in  thefe  (daces.  But  the  reader 
will  form  a  clearer  idea  of  ihe  number  of  thele  ftation»j 
their  Latin  and  Engliih  naroes,  their  fituation  and  di. 
ftance  ftom  one  anothcr,  by  infpeding  tlie  following 
table,  than  wc  can  give  liim  with  equal  brevity  in  anj 
other  way.  Tbe  firft  colunin  contains  the  number  of 
the  ftation,  reckoning  from  eaft  to  weft  ;  tbe  fecand 
contains  its  Lalin,  and  the  third  its  Engliih  name ;  vA 
the  three  laft  ils  diilance  from  tfae  aext  ilation  to  thc 
\veft  of  it,  in  miles,  furlongs,  and  chains. 


N^.Latin  Name. 

£ngliil>  Name. 

M. 

F.jC. 

1 
2 

Segedunum 
Pons  SXi\ 

Coufin's-houfe 
Newcaftle 

3 
2 

5 
0 

9 

3 

Condercum 

BenwcU  hiU 

6 

6 

5 

4 

Ynidubala 

Rutcfaefter 

7 

0 

3i 

5 

Hunnum 

Halton-cfaefters 

5 

J 

7 

6 

Cilumura 

.Walwick-cfaefters 

3 

I 

8 

7 

Piocolilia 

Carrawbrugh 

4 

3 

3i 

8 

Borcovicus 

Houlitileeds 

i 

3 

8 

9 

Yindolana 

Little-chefters 

3 

6 

4 

10 

yEiica 

Great-cheilers 

2 

I 

6i 

1 1 

12 

•3 

J^agna 

Amboglana 

Petriana 

Carrvoran 

Uurdorwald 

Cambeck 

2 
6 
2 

6 

2 
6 

0 
8 
6 

'4 

Aballaba 

Watchcrof» 

5 

I 

9 

'5 
16 

Congavata     |Stanwix 
A.velodmiumJBruKfa 

3 

4 

3 
0 

4 
9 

'7 
18 

Gabrofenturo 
Tunnocelum 

Brumbrugh 
Boulnefs 

3 
0 

4 
0 

I 
0 

Lengthofthewall  68 

3 

3 

The  caflelia,  or  caftles,  were  the  fecond  kind  of  for- 
tifications  which  were  built  along  the  line  of  thls  watl 
fot  ils  de&ncc.     Thcfc  caAles  were  &citbec  ib  large  nor 

ftrong 
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iiohg  af  thfe  A«iions,  but  much  more  numerous,  being 
noiewerthan  81.  The  (hape  and  dimeniions  of  the 
cadies,  «3  appears  from  thc'foun«lationt  ot  manyo^  them 
which  are  ftiU  vilibl«,  were  exa£l  r^uares  of  66  feet  eyery 
yny.  They  were  fortificd  on  erery  ilde  with  thick  and 
loRjr  walls,  but  wiihout  any  dilch,  escept  on  the  north 
fii]c ;  or>  which  the  wall  itfelf,  raifed  much  above  its 
Wual  htight,  wiih  the  ditch  atteoding  it,  formed  the 
fortificaiion.  The  calUes  were  lituated  in  ihe  interyals 
bclween  the  (lations,  at  the  didance  of  about  ii£ven  fur- 
longs  fro>n  each  other  ;  thoug^  panicular  circumllances 
ibiDettmcs  occalioned  a  little  variation.  In  tliefe  cailles, 
guards  were  conilantly  kept  by  a  competent  number  of 
nen  detached  from  the  nearell  llations. 

The  turret,  or  turrets,.  were  the  tlurd  and  laft  kind 
e(  fortilicat!ons  on  tbe  wall.  Thefe  were  IliU  much 
iiiuller  than  the  caDles,  and  focmed  only  a  fquare  of 
about  12  feet,  Aanding  lout  of  the  wall  on  its  iouth 
iide.  Being  fo  fraaU,  they  are  more  enlirely  ruined 
tban  the  ilations  and  cadles,  which  makes  it  diiHcult 
to  difcover  tbeir  exa£l  number.  They  ttood  in  the  in- 
terv2ls  between  the  cailles  ;  and  from  the  faint  yeiliges 
o^  t  fe\v  o(  thcm,  it  is  conje&ured  that  there  were  four 
»f  them  between  every  two  catltes,  at  the  dillance  of 
sbeut  300  yard«  from  one  anolhcr.  According  10  this 
coDJechue,  the  nuraber  (^  the  turrets  amounted  to  3  24. 
They  r.-ere  deilgned  for  watch-towers  and  places,for 
tĕntioels,  who,  being  within  hearing  of  one  another, 
could  convey  ari  alarm  or  ptece  of  intelligence  to  all 
parts  of  the  wall  in  a  very  Uttle  lime. 

Suck  were  the  ilations,  ca&les,  and  turrets,  on  the 
wall  of  Severus  ;  and  a  very  coniiderable  body  of  troopa 
ms  conitantly  quartercd  in  them  for  its  defenoe. 
Tbe  ufual  complement  allowed  for  tbis  {ervice  wat  at 
follows : 

1.  Twelve  cohorts  •£  foot,  conililing  of  600 

men  each,  -  -  ■  7200 

2.  One  cohort  of  raarinersin  the-ilatiDnat  Boul- 

nefs,  ....  600 

3.  One  detachment  of  Moors,  probably  equal  to 

a  coiwrt,  •  •  -  600 

4.  Faur  a]«e  or  wings  of  horie,  coniUHng,  at  the 

loweft  compulation,  0^400  each,         -  i6oe 


10,000 


Tot  tbe  conYemency  of  marching  thele  troops  from 
one  part  of  tbe  wall  to  another,  with  the  greater  eafD 
«nd  expeditioa,  on  any  fervice«  it  was  attended'  with  two 
military  ways,  paved  with  iijuare  itones,  in  the  moft  fo- 
lid  and  b«autiful  manner.  One  of  thcii;  ways  was  fmall- 
cr,  and  tke  other  largcr.  The  finaller  military  way  rui» 
clofe  along  the  fi>uth  fide  of  the  wall,  hom  turret  to 
tnnet,  and  caAle  to  caAle,  for  the  uTe  of  the  foldiers  ia 
ttlieving  thar  guards  and  centinels,  and  faeh  fervices. 
Thc  larger  way  did  not  keep  fo  near  the  wall,  nor 
tMch  at  the  turrets  or  cailies,  bot  purfued  tbe  moil  di- 
tt&  couife  from  one  Aation  to  anether,  and  ^wis  deiign- 
<d  for  the  comreniency  of  matdiing  larger  bodies  of 
troops,  _    ^ . 

it  is  to  be  regretted,  that  we  cannot  gratiiy  the  read- 
ei^s  curio&ty,  by  infbnung  bim  by  what  particular  bc^ 
dies  of  Roman  Uoops  the  ieveral  parts  of  this  great  work 
■ne.eiecatied.;  as  we  wcre  enablcd  to  do  with  regard 
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to  the  wall  of  Antontnus  Pius  fli«m  ii^^ti«at.  Eor  Seveni*. 
though  it  is  probable  that  thcRi  wete  iiones  with  iitTcrip-  •  " 
tions  of  the  fame  kind,  mentioning  the  ieveral  bodies  af 
iroops,  and  the  qu8ntity  of  \^-ork  performcd  by  each  of 
them,  originally  inierted  in  the  face  of  this  wall,  y<)C 
none  of  them  are  now  to  be  fbund.  There  have  indeed 
been  difcovered,  in  or  near  the  ruins  of  this  wall,  a 
great  number  of  fmall  iquare  ilones,  with  very  iliort, 
and  gcnerally  imperfeiS,  infciiplions  upon  them  ;  men>- 
tioning  parlicular  leglons,  cohorts,  and  ccnturiesj  but 
without  dire£tly  aiTerting  that  they  had  bmlt  any  part 
of  thc  wJ!,  or  naming  any  number  of  paccs.  Of  tbeft 
infcriplions,  tlie  reader  m-ay  lee  no  £ewer  tban  twenty' 
nine  among  the  Notthumberland  and  Cumbcrland  int> 
fcriptions  in  Mr  Horiley's  Britannia  Romana.  As  the 
ttones  on  which  thele  infcription8  are  cut  are  of  the  fam« 
ilope  and  iize  with  the  otlier  facing-ilones  of  this  wall^ 
it  is  almoil  cerlain  that  they  havc  been  origmally  placed 
in  the  face  of  it.  It  is  equally  ccrtain,  from  tlie  unifor« 
mily  of  theie  inlcriptions,  that  they  were  all  imended  t4 
intimate  fome  one  thing,  and  nothing  ib  probable  a* 
thnt  the  adjacent  wall  was  buill  by  the  troops  meotion* 
ed  in  thcm.  This  was,  perhaps,  fo  weU  und«rftoodj 
that  it  was  not  thought  neceSary  to  be  eiipreiled  ;  and 
the  diAance  of  there  inToriptions  £rom  one  another  Ihow* 
ed  the  quantity  of  woik  performed.  If  this  was-  reaUy 
the  cate,  we  know  in  gcnecal,  that  this  great  w«rk  wa4 
executed  by  the  iecond  and  fixth  legions,  thefe  being 
the  only  lcgions  mctxtioned  in  tbefe  iD^criptions.  Now^ 
if  this  prodigious  wall,  with  all  its  appcndages  of  ditchesi 
fiations,  caSits,  turrets,-  and  military  ways,  was  exeeu* 
ted  in  the  fpace  of  two  yeu»  by  two  legions  only,  whtoh^ 
when  moft  coaplete,  made  no  moni  tbaR  1.2,000  men; 
bow  gieatly  muft  we  admitc  the  ikill,  the  ioduAry, . 
and  excellent  difcipline  of  the  Roman  foldiers,  who  wer4 
Rot  only  tbe  valiaht  guardians  of  the'  empire  in  times  of  ' 

war,  but  its  moft  a£tiv«  and  u£eful  members  in  times  •£ 
peace  i' 

This  wall  of  Severus,  and  tts  fortrefles,  proved  tat' 
impenetrable  barrier  to  the  Roman  tcrritories  for  ne<u|- 
300  years.  £ut  about  the  beginning  of  the  jth  cen» 
tury,  the  Roman  cmpire  bcsng  aiaulted  on  aU  fides, 
and  the  bulk  of  their  foroes  withdrawn  from  Britain^ 
the  Maeatae  and  Caledonians,  now  called  Scotj  and  PiSs^.. 
became  more  daring ',  and  fome  of  them  bseaking  through 
the  watl,  and  others  failing  round  the  ends  of  it,  they 
carried  their  ravages  into  the  very  heart  of  Piovinciat 
Britain.  Thefe  -inyaders  were  indeed  feveral  timcs  r«« 
pulfed  after  this  by  the  Boman  legions  fent  to  tl)e  relicC 
of  the  Biitons.  The  lalt  of  thefe  legions,  urider  the 
command  of  Gallio  of  Ravenna,  having,  with  the  aflift- 
ance  of  the  Britws,  thorooghly  repaired  the  breaches  ol 
Severus's  waU  and  its  fortreiIe8,  and  exhoi<ted  the  Bri- 
tons  to  make  a  brave  defeDce,  took  their  final  ^irewel) 
of  Britain.  It  roon  appearcd,  that  the  ilrongelt  walU 
tnd  nuDparts  are  no  fccurity  to  an  ttndifci]^»ed  and  da& 
tardly  rabble,  as  the  unhappy  Btitons  then  wero.  Tb« 
Scots  and  Pi£ts  met  'witii  little  refiftance  in  bseaking 
through  the  wall,  while  the  to^wns  and  caAlcs  werd 
tomely  abandoned  to  thcir  deftrudive.  rage.  In  manjp 
places  they  lerelled  it  with  ihe  ground,  that  it  might- 
prove  no  obATudion  to  tbdr  iiiture  inroads.— From  tbis ' 
time  no  attempts  were  cTcr  made  to  repair  this  nobld 
work.  Its  beauty  and  grandcur  procured  it  no  refpe£l 
in  the.datk  and  taftele£  ages  wluch  fttcceeded.     It  be- 

came.:  . 
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<*^|||*4>  MM  Um  eraMBon  quuTy  lor  niore  Uian  t  tbouCand 

■   '■»    '"'■yetn,  oot  of  whieh  «11  the  town»  »nd  Tillaget  around 

were  bdlt  j  and  is  now  To  entirelj  ruined,  that  the  pe- 

■petrating  eyes  of  the  nioft  poring  and  patient  antiqua« 

'lian  can  hardl;  trace  iti  vani(hing  fbnndations. 

S£VIGN£',  Makie  de  Rabdtin,  Marouise  de, 
»  French  hAj,  wat  bom  in  1626.  When  only  a  year 
old  <he  loil  her  &ther,  who  wa*  killed  in  thc  defcent  of 
the  Engliih  on  the  ifle  of  Rh^,  where  he  cbiDmanded  a 
company  of  «olunteert.  In  1644  (he  married  tbe  mar> 
'«aii  of  ScTlgnj,  who  was  flain  in  a  duel  by  the  cheva> 
lier  d*Albret,  in  1651.  She  had  by  him  a  fon  and  a 
.  daughter,  tb  the  education  of  whom  flie  afterwards  re- 
iigiouAy  devoted  her(elf,  Her  daughter  was  married 
in  1669  to  the  count  of  Grignan,  who  condu£led  her 
to  Provenee.  Madame  de  Sevignĕ  conlbled  herielf  by 
writing  frequent  letters  to  her  daughter.  She  fell  at 
Iaft  the  viAim  to  her  matemal  ten£meft.  In  one  of 
her  vifits  to  Grignan,  Ihe  btigued  herfelf  fi>  much  du> 
ring  the  fickneit  of  her  daughter,  that  Aie  wat  Teised 
iriu  a  £ever,  wluch  carried  her  off  on  the  i^th  of  Ja- 
nnary  i6<)6*  We  have  two  portrait*  of  Madame  de 
Sevign£ ;  theone  by  the  compte  de  Baffi,  the  other  by 
Madame  de  la  Fayette.  The  firft  eihibits  her  defe£ts ; 
the  fecond  ber  «cccllencies.  BufG  delcribet  her  ata 
lively  gay  coquette,  a  lover  of  Aatteiy,  ibnd  of  titles,  ho- 
nour,  and  diftin£lion  :  M.  de  la  Fayette  at  a  woman 
of  wit  and  good  fenfe,  at  poflfefled  af  a  noble  fouI,  imn. 
cd  fer  di(penfing  ben^t,  incapable  of  debaSne  her(elf 
by  avarice,  and  blefled  with  a  generout,  obligmg,  and 
futhfnl  hcart.  Both  thefe  portraitt  are  in  fome  mea- 
fnre  juft.  That  (he  was  vain.gIorious,  appeart  evident 
,  from  her  own  lettert,  whtch,  on  the  other  hand,  ex- 
hiUt  undoubted  prooft  of  hcr  vtrtue  and  goodneis  of 
beart. 

Thit  illudriout  lady  wai  acquunted  with  all  the  witt 
•f  her  age.  It  it  (iud  that  (he  dedded  the  &mous  dif- 
pute  betwten  Perrault  and  Boilcatt  cooceming  the  pre» 
ttience  of  the  andenu  to  the  modemt,  ihus,  <*  The  an- 
dentt  are  the  fineft,  and  we  are  the  prettieft.^*  She 
left  behind  her  a  moft  valuable  coDedion  of  lettcrs,  the 
beft  edition  of  which  it  that  af  1775,  in  8  volt  i2mo. 
«irrto  J»  «  Thefe  letten  (fayt  Yoltaire)  are  BUtd  with  anecdotet, 
l^^.-^^'  written  with  ireedom,  and  in  a  natural  and  animated 
"*  ftyle}  are  an  excellent  critidfm  on  ftudied  lettert  c£ 
ynt,  and  ftill  moie  on  thofe  fiAiiiout  letters  which  aim 
at  the  epiftolary  ftyle,  by  a  redtal  of  ialie  ientimentt 
and  feigned  adventurei  to  an  imapnary  coneTpondent.** 
It  were  to  be  wiihcd  that  a  proper  iidedion  had  bcen 
made  of  there  lettcrs.  It  it  diiiicult  to  read  dght  vo- 
Inmcs  of  lettera,  which,  though  inimitably  written,  pre- 
ient  freqttent  rcpetitions,  and  are  oiten  filled  with  triAes. 
What  makes  them  in  eeneral  perhaps  ib  intereiling  is, 
that  they  are  in  part  nifloricBL  They  may  be  looked 
on  at  a  relation  of  the  manners,  the  ton,  the  genius,  the 
iaihient,  the  etiquette,  which  idgned  in  the  court  of 
Louit  XIV.  Tliey  oontdn  manycurioot  anecdotesno- 
where  el(e  to  be  iound :  But  thefe  excdlencics  would 
be  ftill  morc  Ariking,  were  they  fometinies  ftripped  of 
that  multitude  of  doineftic  aSairt  and  nnnute  inddents 
wych  ought  naturally  to  have  died  with  tbe  mother  and 
the  danghter.  A  v»Iume  entitled  Sewniana  was  pub- 
Uibed  at  Parit  tn  1756,  which  u  nothing  more  than  a 
«oUedion  of  the  fine  ientimentt,  literary  and  hiftorical 
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anecdi>tei,andinonlapophthegiBt,icattetedthn»gho«t  Mj 
thcte  letter».  .     ^—J 

S£VILLE,  a  large  and  populons  dty  of  Spain, 
ftandt  on  the  bankt  of  the  Guadalquivcr,  in  the  n>tdft 
of  a  rich,  and  to  tbe  eye  a  boondleit,  plain;  in  W. 
Long-  J*  5'.  N.  Lat.  37»  ao'.  Thia  dty  it  fuppofai 
to  have  been  founded  by  tbe  Phoenidant,  who  gave  it 
the  name  of  Hifpotu.  When  it  fell  undcr  the  poticr 
of  th«  Romans,  it  waa  called  JuJis  ;  and  at  Iaft,  aiter  g 
▼ariety  of  corruptions,  was  caUed  SMlm  or  Sew/Ja;  1 
both  of  which  namet  are  retained  by  the  Spaniaidt.  Tbe 
Romant  embcUilhed  it  with  many  magnificent  ediGcesj 
of  which  fcarce  any  veftige  now  remaint.  The  Gothic 
kingt  fi>r  (bme  time  made  it  thdr  refidence:  but  in 
proccfs  of  time  they  removed  thdr  court  to  Toledoj 
and  SeviUe  wat  taken  by  ftorm  ibon  after  the  vidoiy 
obtdned  at  Xeret  over  the  Gothic  king  Rodrigo,— 
In  1027,  SevUle  becante  an  independent  monaichy} 
but  wat  conqnei«d  70  yean  aiteiwardt  by  Yuief  Al- 
moravides,  an  Airican  prince.  At  laft  it  was  ttken 
by  Fer^nand  III.  aiter  a  year't  (iege ;  and^  300,000 
Moors  were  then  obliged  to  Ieave  the  phce.  Not* 
withftanding  thit  prodigiont  cmigratlon,  Seville  conii- 
nucd  to  be  a  great  and  populous  city,  and  (bon  aiter  it 
was  enlarged  and  adorned  with  nuny  magnificent  buiU- 
ings,  the  chief  of  which  it  the  cathedral.  Seville  trri' 
ved  at  its  utmoft  pitch  of  grandenr  a  little  after  the  dif' 
coveiy  Qf  America,  the  reafon  of  vrhich  wat,  that  all  the 
Tahiabk  produ^ont  of  thc  Weft  Indict  were  cairied 
thither.  Itt  court  wat  then  the  moft  fplendid  in  £n< 
rope  ;  but  in  the  courfe  of  a  few  yean  aU  this  giandeni 
diuppeared,  owing  to  the  impediments  in  nadgating  the 
Guadalquiver.  The  fuperior  excellence  of  the  port  of 
Cadis  induced  govemmcnt  to  oider  the  galeons  to  ba 
Aationed  there  in  time  to  come. 

SevUIe  is  of  a  drcular  form,  and  is  furrounded  by  a 
wall  about  five  mUes  and  a  half  in  drcumferencc,  con- 
taining  1 76  towert.  The  ditch  in  many  placet  it  fiUed 
up.  The  ftreett  of  SeviUe  are  crooked  and  dirty,  and 
-inoft  of  them  fo  narrow  that  two  ckrriaget  can  kuodj 
pait  one  another  abreaft. 

SeviUe  it  fdd  to  contdn  80,268  ibuls,  and  is  diri- 
ded  into  30  pariihet.  It  hat  84  canvent«,  with  24  bof« 
ptalt. 

Of  the  public  edifieet  of  this  dty  the  cathedral  is  the  f  ^n^ 
iBoft  raagniScent.  Itt  dimenfions  are  420  £eet  in  Iength,rnnr<ib 
263  in  breadth  within  the  walls,  and  126  ket  in  heighL  *>'•  ii- 
It  has  nine  doors,  80  altars,  at  which  500  mafles  ire 
ddly  celebrated,  and  80  windows  of  pdnted  glar»,  eack 
of  which  coft  1000  ducats.     At  one  angle  ftands  a 
tower  of  MooriOi  workmandup  350  ieet  high.    On  the 
top  of  it  is  the  giralda,  or  large  brazen  image,  which, 
with  its  palm  bnnch,  wdehs  near  one  ton  and  a  half, 
yet  tums  ar  a  weather-cock  with  the  (Hghtett  variation 
of  the  wind.    Thc  whole  work  it  brick  and  mortar. 
The  paiTage  to  the  top  it  an  indined  plane,  which  winds 
about  in  the  infide  in  the  manner  .of  a  (piral  ftairca(e, 
h  eafy  of  aicent  that  a  horie  might  trot  from  the  bot- 
tom  to  the  top ;  at  the  ftmc  time  it  is  fo  wide  that  two 
horiemen  may  ride  abreaft.    What  appears  very  unac- 
countable,  thedblid  ma&niy  in  thc  upper  half  is  joA  as 
thick  again  as  that  in  the  lower,  though  on  the  outiide 
the  tower  is  all  the  way  of  the  &me  (Umeniions.    In  the  , 
opinion  of  Mr  Swinbume,  this  cathednl  is  inierior  to 

york. 


Digitized  by 


Google 


B    t   -9 


mA.  TtvA  nuriHer.    lu  trealuitt  are  ineAin&able' ;  one  altar 

P»  "  'with  lU  its  omaments  is  Iblid  lilver  ;  of  the  Tame  metal 

[  itt  the  images  of  St  Ifidote  and  St  Leander,  which  are 

is  large  as  the  Iife ;  and  a  tabemacle  for  the  hoil  more 

than  four  yaids  high,  adomed  with  48  columns.     Be- 

Ibre  the  choir  of  the  cathedral  u  the  tomb  of  the  cele» 

btated  CbriAopher  Columbus,  the  difcoverer  of  Ameo 

I  iica.    His  monument  confifl$  of  ono  ftone  only,  o^ 

^         which  therc  words  are  infcribed,  A  Caflella  y  Arragom 

P^    «rs  nttiHdo  dio  To/My  that  is,  "  To  Callile  and  Arra» 

CinL    1°"  Columbus   gave  another  world  :'*   an  infcription 

\r       nmple  and  e.TpreAiye,  the  iu(lnef$  of  wbich  will  be  ac- 

'  knowlcdged  by  thofe  who  have  read  the  adventures  of 

dus  illuArious  but  unfortunate  roan,    The  cathedral  was 

begun  by  Don  Sancho  the  firave,  about  the  clofe  pf  the 

jjth  century,  and  Bni(hed  by  John  II.  about  an  hundred 

jears  a(ter.      To  the  cathedral   belongs  a  libtary  of 

iafi0O  volumes,  colle^led  by  Hemando  tbe  fon  of  Co- 

I  knnbus;  but,  to  the  difgrace  of  the  Spaniards,  it  ha« 

fearcely  received  any  addition  fince  the  death  of  the 

I  SHinder.     The  organ  in  this  cathedral  is  a  very  inge- 

nW  i.    nious  piece  of  mecnanifm  f .  "  I  was  much  pleafed  (iays 

fV^      Mr  Towniĕnd  in  his  intereiling  travels)  with  the  con- 

Ibudion  of  a  new  organ,  containing  5300 .  pipes,  with 

1 10  Sops,  which  latter,  as  the  builder  told  me,  is  50 

■ore  than  ve  in  the  famou$  one  of  Hacrlem  ;  yet,  fo 

ample  are  the  bellows,  thal  when  Aretched  they  fupply 

the  fbU  organ  1 5  minutes.     The  mode  of  filling  thein 

with  air  is  fingular  )  for,  inflead  of  working  with  his 

bands,  a  man  walks  backwards  and  forwards  along  an 

incGned  plane  of  about  1 5  fect  in  length,  which  is  ba- 

bnced  in  the  middle  on  its  axis ,  under  each  end  is  a 

pair  of  bellows,  of  about  fix  feet  by  three  and  a  half. 

I  l^le  communicate  with  five  other  pairt  united  by  a 

bar  \  and  the  latter  are  fo  contrived,  that  when  they  are 

n  danger  of  being  overftrained,  a  valve  is  lifted  up,  and 

gives  Uiem  relierT    PaAing  10  times  along  tbe  inclined 

,  ^e  fills  all  thefe  veffels." 

ik-         The  Canos  de  Carmone,  er  great  Bquedud  of  Se- . 

'■'»     tiDe,  is  leckoned  by  ihe  hiHorians  of  this  city  one  of 

Jt'    the  moil  wonderAiI  works  of  antiquity.    Mr  Swinbume, 

[  bowever,  remarks,  that  it  is  ugly,  crooked,  the  arches 

iineqaa1,  and  the  architedure  negle£led.     The  conduit 

is  h  leaky,  that  a  riyulet  is  formed  by  the  wafle  water. 

*         Mererthelefs,  it  flill  conveys  to  the  city  an  ample  fup- 

ply  of  water  fiiflicient  to  turn  ieveral  mills,  and  to  give 

limoA  ereiT  houle  in  town  the  benefit  of  it. 

Many  0/ the  convents  are  remarkable  for  the  beauty 
of  their  ardute^ure  ;  bat  in  Seville  the  eye  coTets  only 
piAures,  of  which  there  is  a  wondetrul  profufion.  Among 
iitA  are  the  works  of  the  famous  punter  Murillo,  with 
niny  others  univer(ally  admired. 

The  convent  of  the  Francircans  contains  15  cloiAcrs, 

with  apartmentt   for   200  monks,   though,  when  Mr 

I         Townlend  vifited  them,   they.  amounted  only  to  140. 

P^^The  annual  expenditure  of  thefe,  who  are  all  fed  on 

P'^    chitity,  is  about  4000I.  Aeiling.     "  In  thc  principal 

^     dMat  (rays  the  lame  intelligent  traveller),  which  is 

l^      cndrely  inclo&d  by  a  multitude  of  little  chapels,  are  re- 

preieiued,  in  14  piduret,  eacb  called  %  ^ation,  all  the 

Vou  XIX.  Part  I. 


t      201       ] 


S      E      V 


fuffering$  of  the  Redeemer.  The(e  aie  fo  arranged^  ai  Styilte»  _ 
to  matk  givcn  diAances  by  walking  roond  thc  doiiler  • 
from  the  firft  to  the  fecond,  and  io  in  order  to  tbe  refl. 
Over  them  is  mentiened  the  number  of  fleps  taken  by 
our  Lord  between  the  feveral  incidents  of  his  paOioti  in 
his  way  to  Calvary  j  and  tbefe  prec.ifely  are  the  paces 
meafured  for  the  penitents  in  tbeir  progrefs  from  one 
Aation  to  another.  Over  one  is  the  following  inicrip- 
tion  :  *  This  Aation  conAAs  of  1087  fleps.  Here  the 
bleffed  Redeemer  fell  a  fecoiid  time  under  the  weighl  of 
his  crofs,  and  here  is  to  be  gained  the  indulgence  ot 
feven  years  and  forty  quaranliiie$.  Mental  prayei,  the- 
PatemoAer,  and  the  Ave  Mana.'  This  may  ferTc  at 
an  example  for  the  reft." 

Tbe  principal  manufa£lure  of  Seville  is  fiiuff.  Mr 
Townfend,  who  paid  partioular  attcntion  to  it,  inform> 
us,  that  the  building  in  which  it  is  carricd  on  is  elegant 
and  iimple  in  its  ^orm,  and  is  about  600  feet  by  480, 
and  not  leis  than  60  feet  in  height,  with  four  regular 
ironts,  incIofing  28  ^uadrangles.  It  coft  37,000,000  of 
reals,  or  about  370,0001.  At  preient  ( 1 787),  no  more 
than  1700  workmen  are  employed,  and  100  horles  or' 
mules }  but  formerIy  3000  m«n  werc  epgaged,  and  near 
400  horfes.  This  falling  off  is  attributed  by  Mr  Swio^ 
burne  to  a  pra£tice  which  the  direAors  tbllowed,  of 
adulterating  the  tobacco  with  the  red  -eartb  of  Alma- 
zarron.  When  Mr  Townfend  vifited  this  manufaAurey 
they  had  changed  their  fyflem.  From  the  year  1 780^ 
he  informs  us,  the  annual  fale  of  tobaccj>  from  BraziL 
has  been  1,509,000  pounds,  purchafed  from  the  Portu-' 
guefe  at  three  reals  a  pound ;  and  of  fi)uff  from  the  pro» 
duce  of  their  own  colonies  1,600,000  pounds,  tteSde  • 
eigars  (a)  to  a  very  confiderable  amount.  They  have- 
lying  by  them  more  than  5,000,000  pounds  of  fnuff  un- 
fold  }  but  as  it  will  not  fufFer  by  age,  they  are  not  un- 
eafy  at  this  accumulatioo.  Befides  tbe-  peculiar  kind  of- 
fnuff  with  which  Spain  was  accuAomed  to  Tupply  the- 
market,  they  have  lately  introduced  the  manuPaSure  of 
rappee.  In  this  branch  alone  are  employed  220  perfont, 
old  and  young,  with  1 6  mulet. 

"  All  the  workmen  (continues  Mr  Townfend)  depofit 
thar  cloaks  at  tbe  door  \  and  when  they  go  out  ate  fe 
flri£l]y.ezamined,  thak  they  bave  little  chance  of  being- 
able  to  conceal  tobacco  \  yet  thcy  ibmetimes  venture  to 
hide  it  about  tbeir  per^ont.  An  oSicer  and  a  guard  is 
always  attending  to  take  delin^uents  into  cuAody  j  and 
that  they  may  preveDt  re£flance,  no  workman  it  per- 
mitted  to  enter  with  a  knife.  Were  it  not  for  this  pre- 
cautioD,  the  conlequence  of  a  detedion  might  be  fatal. 
The  whole  bufineft  is  conduded  by  a  diredor,  witb  r 
falary  of  40,000  reals  a-year,  and  54  fuperior  oSicert, 
aflifled  by  as  i&any  fubordinate  to  them.  For  grinding 
their  fnuff,  they  have  40  millt,  each  confifting  af  a  ftone 
roller,  moved  by  a  larse  horlĕ  or  mule,  inth  tbetracet 
fafiened  to  a  beam  of  eigbt  feet  in  length,  in  the  ancle 
of  45  degrees,  conlequently  lofing  precifely  faalf  bia 
force." 

Before  Mr  Townfend  left  Seville,  according  to  hi» 

ufual  pradice,  which  was  truly  laudable,  he  enquire<l 

into  the  prtces  «f  iabour  and  provi£ons.    At  a  piece  ai 

C  c  cunout 
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Sewer. 


Cttrious  and  afis(ul  inforauti<m,  and  ^  an  esample  to 
other  trayellers,  we  prtient  them  to  oui  leaders.     They 
,  are  as  foUows : 

Day.labourers  4i  leals,  about  L.  o    o  lo^ 

Carpcnters  from  7  to  1 1    — ■ 
Joiners,  if  good  work- 

men,  24  or  049 

Wearers,  if  good  workmen,  15  reals, 

about  030 

Bread,  for  3  Ib.  of  16  oz.  16  quar- 

tos,or  o 

■   '  fometimes  28  quartos,  or  o 

Beef,  30  quartos  for  32  oz;  per  Ib.  about  o 

Mutton,  38  do.  do.  o 

Kld,  24  do.  o 

Pork  from  36  to  42  quartos,  do.    T    ?'  ° 


4i 

4i 

Jti 

3* 

5tV 

5^ 


The  price  of  wheat  has  at  dlAerent  periods  been  very 
remarkable.  In  1652,  it  fold  at  ihe  rate  of  ijs.  ^^d. 
the  buihel ;  and  in  1657,  '*  ^"^  ^'*  '<*^  "*  ^*'  4>^-  P^i^ 
bu(hel,  reckoning  the  fanega  at  109^  Ib.  and  the  buihel 
at  70. 

S£VUM  HIMIRALE,  mineral  tallowj  a  fubfiance 
£>mewhat  refembling  tallow,  found  on  the  fea-coafts  of 
Finland  in  the  year  1736.  It  bums  with  a  blue  dame, 
and  fmell  of  greare,  leaving  a  black  vircid  malter  which 
cannot  ealily  be  conrumed.  It  is  exlremely  light ;  be> 
ing  only  of  the  fpecific  grayity  of  0.770  ;  whereas  tal- 
low  is  not  lers  than  0.969.  It  is  parlly  foluble  in  high- 
ly  reflified  fpir!t  of  wine  ;  but  entirely  fo  in  expTeffed 
oils  when  boiling.  It  is  met  with  in  fome  of  the  rocky 
parts  of  Perfia,  but  there  it  appears  to  be  mixed  with 
petrulsBum.  Dr  Herman  of  Straiburg  mentions  a  fpring 
in  the  neighbourhood  of  that  city  which  contains  a  fub- 
ftance  of  this  fort  diffufed  through  it,  feparating,  and 
^apable  of  being  colleded  on  ebullition.— A  fat  mineral 
matter  refembling  butter  or  tallow  has  lately  been  ex- 
traAed  firom  peat  in  Lancaihire.     See  PeaT. 

SEWAURY,  a  Hindoo  word  ufed  in  Bengal,  and 
&gnifying  the  train  of  attendants  that  accompany  a  na- 
bob  or  great  man. 

SEWHR,  itt  the  Hou/ehold,  an  oiGcer  who  arranged 
on  the  table  the  diihes  of  a  king  or  nobleman. 

Sewer  is  al(b  a  paffage  or  gutter  made  to  carry  wa- 
ter  into  the  fea  or  a  river,  wheieby  to  prcferve  the  land, 
&c.  from  inundations  and  other  annoyances. 

Court  of  Commijjioners  oJSs.  ITERS  in  EnglanJ,  a  tem- 
porary  tribunal,  erc£led  by  virtue  of  a  commiiTion  un- 
der  the  great  feal ;  which  fonnerly  ured  to  be  gianted 
^o  re  nata  at  the  pleafure  of  the  crown,  but  now  at 
the  difcretion  and  nomination  of  the  lord  chancellor, 
lord  treafurer,  and  chief  iuftice«,  purfuant  to  the  Aatute 
33  Hen.  VIII.  c.  5.  Their  jurirdi£lion  is  to  oveilook 
the  repairs  of  fea-banks  and  fea-wa1Is,  and  the  cleanCng 
of  rivers,  public  Areams,  ditches,  and  otber  conduits, 
whereby  any  waters  are  cariied  off ;  and  is  confined  to 
fuch  county  or  particulai  diilrift  as  the  commiilion  (hall 
exprefsly  name.  .  The  commiifioners  are  a  court  of  re- 
cord,  and  may  fine  and  impriron  for  contempts  -,  and  in 
tbc  execution  oftheir  duty  may  proceed  by  jury,  or  up- 
on  their  «wn  view,  and  may  take  order  for  the  remoTal 
of  any  annoyances,  or  the  fafepuard  and  confervation  of 
the  (cwers  within  dieir  commi^n,  cithei  according  td 


the  laws  and  ctiftomt  of  Romney-^marih,  of  otherwife  at  Sewj 
their  own  dilcretion.  They  may  alfo  affeis  fuch  rites  '"r^ 
or  fcots  upon  the  owners  of  lands  within  thcir  diflri£t  u 
they  ihall  judge  neceffary  :  and  if  any  perfon  refules  to 
pay  them,  the  commiffioners  may  levy  tbe  fame  bj  di- 
firefs  of  his  goods  and  cbattels  ;  or  they  may,  by  ftatute 
23  Hen.  VIII.  c.  5.  fell  his  freehold  lands  (and  by  the 
7  Ann.  c.  10.  his  copyhold  alfo),  in  order  to  pay  fuch 
kots  or  affeffments.  But  their  condud  is  under  the 
controul  of  the  court  of  KingVbench,  which  will  pre- 
rent  or  puniih  any  illegal  or  tyrannical  proceedings. 
And  yet  in  the  reign  of  King  James  I.  (8th  Nov.  i6i(^), 
the  privy-council  took  upon  them  to  order,  that  no  ac- 
tion  or  complaint  ihould  be  proiiK:uted  againft  the  com- 
miiiioners  unlefs  before  that  board  ;  and  committed  fe- 
Tcral  to  prifon  who  had  brought  fuch  a£lions  at  common 
law,  till  they  ihould  releafe  the  fame :  and  one  of  the 
rfeafons  for  dtfcharg!ng  Sir  Edward  Coke  &om  his  office 
of  lord  cbief-jufiice,  was  for  countenancing  thoie  lcgal 
proceedings.  The  pretence  for  thefe  arbitrary  meafures 
was  no  olJner  than  the  tyrant's  plea  of  the  necejjihj  of 
unlimited  powers  in  works  of  evident  utility  to  the  pub- 
lic,  "  the  fupreme  reafon  above  all  reafons,  which  is  the 
falvation  of  the  king's  lands  and  people."  But  now  it 
is  clearly  held,  that  this  (as  well  as  all  other  inferior 
jurirdi£lion)  is  fubje£l  to  the  d!fcretionaiy  coercion  of 
his  majefty's  court  of  King's-bench. 

Common  Se^TERS,  b  Rome,  were  executed  at  a  grestf<7*^ 
expence.  It  was  propofed  that  they  ihould  be  of  iuHi-  ^!?" 
cient  dimenGons  to  admit  a  waggon  loaded  with  haj.  '^ 
When  thefe  common  fewers  came  to  be  obftru£led,  or 
out  of  repair,  under  the  republic,  the  cenibrs  contrad- 
ed  to  pay  a  thoufand  talents,  or  about  193,000!.  for 
clearing  and  repairing  them.  They  were  again  in  dif- 
repair  at  the  acccilion  of  Auguihis  Cse^ar,  ^d  the  re- 
inAating  them  is  mentioned  aroong  the  great  n-orks  of 
Agrippa.  He  is  faid  to  have  tumed  the  courfe  of 
feven  rivers  into  thefe  fubterraneouS  paffages,  to  haTc 
made  them  navigable,  and  to  haTC  a£lually  paffed  in 
barges  under  the  fticets  and  buitdings  of  Rome.  Thefe 
works  are  ftill  fuppofed  to  remain  ;  but  as  they  exceed 
the  power  and  reiources  of  ihe  prefent  city  to  keep  them 
in  repair,  they  are  quite  concealed,  exccpt  at  one  or  two 
places.  They  were  in  the  midft  of  the  Roman  great- 
neis,  and  ftill  are,  reckoned  among  the  wonders  Qf  the 
world  ;  and  yet  they  are  faid  to  have  been-works  of  thr 
elder  l'arquin,  a  prince  whofe  territory  did  not  extend, 
in  any  diredion,  above  16  miles ;  and,  on  this  fuppofi- 
tion,  they  mnft  have  been  made  to  accommodate  a  dty 
that  was  calculated  chieily  for  the  recepUon  of  cattle» 
herdfmen,  and  banditti.  Rudenatlons  fometimes  eiecutc 
works  of  great  magnificence,  as  fortTeffes  and  temples, 
for  the  parpofes  of  war  and  fuperftition  ;  but  feldoin 
palaces,  and  ftill  more  feldom  works  of  mere  conTcnience 
and  cleanlineis,  in  which  for  the  moft  part  they  are  long 
defe£live.  It  is  not  unreaibnable,  therefor«,  to  que(Kon 
the  authority  of  tradilion  in  refpe£l  to  this  Gngular.nio- 
nument  of  antiquity,  which  fo  greatly  exceeds  wbat  the 
beft  accommodated  city  of  modem.  Europe  could  un- 
dertake  for  its  own  conveniency.  And  a^  thofe  work» 
are  ftill  entire,  and  may  continoe  fo  fbr  thoufands  of 
years,  it  may  be  fufpeAed  that  they  were  even  prior  lo 
the  fettlement  of  Romulus,  and  may  have  been  thc  re- 
main«  of  a  more  ancient  city^  on  the  ruins  of  which  the 
Yollowers  of  Komulits  fctlled,  as  tbc  Arabs  now  hut  or 
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owns,  that  the  coiiunon  fewers  wcre  not  accommodated 
to  thcplan  of  Rome,  as  it  was  latd  out  in  his  time ;  they 
irere  carried  in  dire£tions  acrors  the  Hreets,  and  paSed 
nnder  buildings  of  the  greatett  anti^uity.  This  derange- 
ment  indeed  he  imputes  to  the  ha(ly  rebtulding  of  tbe 
dty  after  its  deilru£tion  by  the  Gauls ;  but  halte,  it  i» 
probable,  would  have  determined  tbe  people  to  build  on 
their  old  foundations,  or  at  Ieaft  not  to  change  them  fo 
much  as  to  crofs  tbe  diredion  of  former  llieets. 
-  S£X,  the  property  by  wbich  any  animal  is  male  or 
&iDale. ' 

Lavater  bas  drawn  tbe  foIIowing  chara£ieriftic  di- 
f{inftians  between  the  male  and  female  of  tbe  human 
fpecie$. 

"  The  primary  matter  of  wbich  women  are  conftita- 
ted  appears  to  be  more  flexible,  irritable,  and  elaftic, 
than  that  of  man.  They  are  formed  to  matemal  mild- 
aers  and  affe6tion  ;  all  their  organs  are  tender,  yielding, 
ealily  wounded,  fenfible,  and  receptible.  Among  a 
thouland  females  there'  is  fcarcely  one  without  the  ge- 
netic  iiEminine  iigns  ;  the  flexible,  the  circular,  and  the 
irritable. 

"  They  are  tbe  counterpart  of  man,  taken  out  of 
nan,  to  be  lubjeA  to  man ;  to  comfort  him  ISke  angels, 
and  to  lighten  his  cares.  *  She  (ball  be  faved  in  child- 
bearing,  if  they  continue  in  faiih,  and  charily,  and  holi- 
nefj,  wilb  fobriety"  (i  Tim.  ii.  15.).  This  tendemef!», 
tlns  fen<ibiKt7,  this  light  texture  of  their  Abres  and  or- 
pjo,  this  voIatility  of  feeling,  render  them  fo  eafy  to 
condu£l  and  to  tempt ;  To  ready  of  fubmi(fion  to  the 
aterprife  and  power  of  the  roan  ;  but  more  powertul 
dooogh  the  aid  of  their  cbarms  tban  man  witb  all  bis 
Hrcngth.  Tbe  man  was  not  firt\  tempted,  but  the  wo- 
man,  afterward  the  man  by  the  woraan.  And,  not  on> 
fy  «afy  to  be  terapted,  flie  is  eapable  of  being  formed 
to  ihe  pureft,  noblert,  moft  feraphic  vittue ;  to  every 
thing  which  can  deferve  praife  or  affe£lion.  Highly 
lĕnlible  of  purity,  beauty,  and  fymmetry,  ihe  does  not 
alirays  take  time  to  refie£I  on  intemal  life,  intemal  death, 
intemal  corruption.  •  The  woman  faw  that  the  tree 
tras  good  for  food,  and  that  it  was  pleafant  to  the  eyes, 
nd  a  tree  to  be  defired  to  make  one  wife,  and  (he  took 
of  the  rruit  thereof.*    (Gen.  iii.  6.). 

"  Tlie  fefflale  thinks  not  profoundly ;  profound  thought 
5s  the  power  of  the  man.  Women  feel  more.  Senlibi- 
lity  is  the  power  of  woman.  They  oflen  rule  rabre  ef- 
fcflnaUy,  more  fovereignly,  than  man.  They  mle  with 
tender  looks,  tears,  and  (igbs  ;  but  nol  with  paAion  and 
threats  ;  for  if,  or  when,  tbcy  fo  mle,  they  are  no  longer 
*<imen,  but  abortions.  They  are  capable  of'the  fweeteft 
(enfitHlity,  the  moft  profound  emotion,  the  utmoA  humi- 
Bty,  and  the  excefs  of  enthufiafm.  In  tbeir  countenance 
sre  the  figns  of  fanftity  and  inyiolability,  which  eyery 
feefing  man  bonours,  and  tbe  effefts  of  which  are  often 
ninculous.  Therefore,  by  ihe  irritability  of  their  nerres, 
tieir  incapacity  for  deep  inquiry  and  iirm  decifion,  they 
«nay  eafily  from  their  estreme  fenfibility  become  the 
iftoft  irreclaimable,  the  moft  rapturous  enthufiafts.  Their 
loTe,  ftrong  and  rooted  as  it  is,  is  very  cbangeable  ;  their 
lotred  almoH  incurable,  and  only  to  be  e(Faced  by  con- 
tinned  and  artful  Aattery.  Men  are  moft  profound ; 
women  are  more  fubl!me. 

"  Men  moft  embrace  the  wbole ;  women  remark  in- 
4vidually,  and  toke  -more  d$ligbt  in  feleaing  the  mi- 


Man  hears  the  buiAing  Srt. 
tbunder,  views  the  deftru£live  bolt  wth  ferene  afpeft, '"  '  /"" 
and  ftands  ereA  amidft  the  fearful  majefty  of  tbe  Aream- 
ing  clouds.  Woman  trembles  at  the  lightning,  and  the 
Toice  of  diftant  thunder ;  and  ihrinks  into  ner(elf  or 
finks  into  the  arms  of  man.  Man  receives  a  ray  of  light 
fingle,  woman  delights  to  view  it  througb  i  prifm  in  all 
its  da3zling  colours.  She  contemplates  tbe  rainbow  as 
the  promilie  of  peace  ;  be  extends  his  inquiring  eye  over 
the  wbole  horizon.  Woman  laugbs,  roan  fmiles  ;  wo- 
jnan  weeps,  man  remains  filent.  Woman  is  in  anguilh 
wben  man  weeps,  and  in  defpair  when  man  is  in  anguilh ; 
.  yet  has  flie  often  more  faith  than  man.  Man  without 
religion,  is  a  difeafed  creature,  who  would  perfuade  him- 
felf  be  is  well,  and  needs  not  a  phyCcian ;  but  woman 
withont  religion,  is  raging  and  monftrous.  A  woman 
inth  a  beard  is  not  fo  dilgutting  as  a  woman  who  ads 
the  freetbinker  ;  her  fex  is  formed  to  piety  andreligion; 
to  them  Chrift  firft  appeared  ;  but  he  was  obliged  to 
prevent  thcm  from  too  ardently,  and  too  hadily,  em> 
bracing  him  :  *  Touch  me  not.'  They  are  prompt  to 
receive  and  feize  novelty,  and  become  its  enthufiafts. 
Tbe  wbole  world  is  forgotten  in  the  emotion  caured  by 
tbe  prefence  and  proximity  of  him  they  love.  They 
fink  into  the  moft  incurable  melancholy,  as  they  aI(o 
rife  to  the  moft  enraptured  heights.  , 

"  Male  ienfation  is  more  imagination,  female  more 
heart.  Wben  communicative,  tbey  are  more  communi- 
cative  than  man  ;  when  fecret,  more  fecret.  In  gene- 
ral  they  are  more  patient,  long-fuffering,  credulous,  be<r 
nevolent,  and  modeft.  Woman  is  not  a  foundation  on 
which  to  build.  She  is  the  gold,  filver,  precious  Rones, 
wood,  hay,  ftubble  (i  Cor.  iii.  12.)  ;  the  materials  for 
building  on  tbe  male  foundation.  Sbe  is  the  leaven,  or 
taore  expreffively  the  oil  to  the  vinegar  of  man  :  the  fe- 
cond  part  of  the  book  of  man. 

"  Man  fingly  is  but  half  man  }at  Ieaft  but  half  hu- 
man  ;  a  king  without  a  kingdom.  Woman,  who  feels 
properly  wbat  (he  is,  whetner  ftill  or  in  motion,  refts 
upon  tbe  man  ;  nor  is  man  what  he  may  and  ought  to 
be,  but  in  conjundion  with  woman ;  tberefbre,  '  it  is 
not  goed  tbat  man  Ihould  be  alone,  but  that  he  Aiould 
leave  father  and  mother,  and  cleave  to  his  wife,  and 
they  two  Ihall  be  one  fleft»." 

They  diSer  alfo  in  their  exterior  form  and  appear- 
ance. 

"  Man  is  the  moft  firm ;  woman  the  moft  Aesible. 
Man  is  tbe  ftraighteft  ;  woman  tbe  moft  bending.  Man 
ftands  ftedfeft :  woman  gently  retreats.  Man  furveyt 
and  obferves;  woman  glances  and  feels.  Man  is  fe- 
rious  ;  woman  is  eay.  Man  is  the  talleft  and  broadcft  ; 
woman  tbe  fma1ieft  and  weakeft.  Man  is  rougb  and 
hard ;  woman  fmooth  and  foft.  Man  is  brown ;  wo- 
m  in  is  fair.  Man  is  wrinkly ;  woman  is  not.  The 
hair  of  raan  is  more  ftrong  and  (hort ;  of  weman  more 
long  and  pliant.  The  eyebrows  of  maA  are  compreffed  ; 
of  woman  lefs  frowning.  Man  has  moft  convex  lines  $ 
woman  moll  concave.  Man  has  moft  ftraight  lines  j 
ivoman  moft  cutved.  The  countenance  of  man  taken 
in  ptofile  is  more  feldom  perpendicular  than  that  of  the 
woman.     Man  is  moft  angular ;  woman  moft  round." 

In  deteroiining  tbe  comparative  merit  of  the  twoFiftt^ 
fcxes,  it  is  no  derogalion  from  fem,ile  exccllency  that  it  *<"""**' 
differs  iti  kind  from  that  which  diAinguilhes  the  male'^""'^* 
part  of  our  fpecies :  and  if,  in  general,  it  diould  be 
C  c  2  found 
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'%>V  fbund  (whst  upon  an  impartial  !nqulry  TriU  noft  cer- 
- '  "  tainly  be  found)  that  women  fiil  up  iheir  appointed 
piicle  of  afiion  with  gteater  tegnlarity  tban  men,  the 
claim  of  preference  cannot  juAly  be  decided  in  our  fa- 
vour.  In  the  prudential  and  economical  parts  of  life, 
it  13  undenia.ble  that  tbey  rife  far  above  us  :  and  if  true 
forlitudc  of  mind  is  beil  difcovered  by  a  .cheerful  refig- 
liaiion  to  the  meafure$  of  Proyidence,  we  (hall  not  find 
|enfon,  perhaps,  to  claim  that  moft  fingular  of  the  hu- 
man  virtue3  as  our  peculiar  priyilcge.  There  ate  num- 
bers  of  ihe  other  fex  who,  from  the  natural  delicacy  of 
tbeir  conHiiulion,  paf$  tbrough  one  continued  (cene  of 
fuffering  from  their  crndles  to  ibeir  grave$,  with  a  firm« 
nefs  of  refolution  that  would  deferve  fo  many  Aatues  to 
be  ereiEled  to  tbeir  memones,  if  beroirm  were  not  efteem- 
'  ;d  more  by  the  fplendor  thau  the  merit  of  aflions. 

But  whaterer  real  diScrence  tbere  may  be  betweeti 
the  moral  or  intellcAual  powers  of  the  male  and  fe- 
jnalc  mind,  Naiure  does  not  feem  to  have  marked  the 
diilindion  fo  {Irongly  as  our  vanity  is  willing  to  ima- 
^ine  ;  and  after  all,  perbaps,  education  will  be  found  to 
condittite  the  principal  fuperiority.  It  muft  be  acknow- 
ledged,  at  leail,  tbat  in  tbis  article  we  bave  eveiy  ad- 
Vantage  over  the  fofter  fex  tbat  art  and  induftry  caa 
po{Bbly  fecure  to  us.  The  moft  animating  example« 
of  Greece  and  Rome  are  fet  before  us,  as  eatly  as  we 
^re  capable  of  any  obfervation  }  and  the  nobleft  corapo- 
fitions  of  tbe  ancients  are  given  into  our  bands  almoft 
ts  foon  as  we  bave  ftrength  to  hold  them ;  wbile  tbe 
employments  of  the  other  fex,  at  the  fame  period  of 
life,  are  generally  the  reverfe  of  every  tbbg  that  can 
Open  and  enlarge  their  minds,  or  fill  them  with  iuft  and 
fal)onal  notions.  The  trulb  of  it  is,  female  education 
fs  fo  much  worfc  than  none,  as  it  is  better  to  Ieave  the 
nind  to  its  natural  and  uninfttufled  fuggeftions,  than 
%o  kad  it  into  (alfe  purfuits,  and  contraa  its  views,  by 
turning  ihem  upon  the  loweA  and  moft  triAing  objeds. 
We  feem,  indeed,  by  the  nianner  in  which  we  niffer  the 
youtb  of  that  fex  to  be  trained,  to  confider  women 
agreenbly  to  the  opinion  of  certain  Mahometan  dodors, 
and  treat  them  as  if  we  believed  they  had  no  fouIs :  why 
^lfe  are  they 

Bred  only,  and  completed  to  tbe  tafte 

Of  lufl(u1  appetence,  to  fing,  to  dance, 

To  dteis,  and  ttoul  the  tongue,  and  roll  the  eye. 

MlLTOK. 

This  Arange  neg1efl  of  cultivating  the  female  mind 
(^n  hardly  be  allowed  as  good  policy,  when  it  is  con- 
Adered  how  mucb  the  intered  of  feciety  is  concemed  in 
tbe  re£tltude  of  tbeir  underAandings.  Tbat  feafon  of 
«very  man's  life  wbicb  is  moft  fiifceptib1e  of  the  ftrong. 
eft  impre{Iions,  is  neceiTarily  under  fema1e  dire£lion  ;  as 
^here  are  few  inftances,  petbaps,  in  wbich  thal  kx  U 
Ijot  one  of  the  fecret  Tprings  which  regulates  tbe  moft 
ipiportant  moveraents  of  ptivate  or  public  tranfa3ions. 
What  Cato  obferves  of  his  countrymen  is  in  one  refpeA 
true  of  every  nation  under  the  fun  :  "  Tbe  Romans 
(faid  he)  govern  tbe  world,  but  it  is  tbe  women  that 
joyem  tbe  Romans." 

'  If  it  be  true  then  (as  tnie  beyond  all  peradrenture  it. 
i&)  tliat  female  influence  is  thus  extenfive,  notbing  cet- 
tainly  can  be  of  more  imoortance  tban  to  give  it  a  pro-. 
ger  tendency,  by  tbe  adillanee  of  a  weI1.4ireAed  edu- 
«jation..    Fai,  arc  vre  iiom  iccoamnding  any  attempts 


to  rendetwomen  katned  ;  jet  CokIj  it  is  OBOtSaj^be/     Mu 
ihould  be  raifed  above  ignotaoce.     Such  a  general  tinc-  ^^ 
ture  of  tbe  moft  ufeful  lciences  as  may  ferve  to  free  the ,  ^jjj 
mind  from  vulgar  prejudices,  and  give  it  a  relilh  for  the  ^''^ 
rational  exerciie  of  its  powcrs,  migbt  Tery  juftly  entet 
into  a  plan  of  female  erudilion.     That  kx  might  bo 
taught  to  turn  the  courfe  of  their  rededions  into  a  pto« 
per  and  advantageous  channel,  without  any  danger  o{ 
rendering  them  too  elevated  for  the  feminine  dutics  o{ 
lire.     In  a  word,  they  ought  to  be  confidered  as  deTign. 
ed  by  Providence  for  ufe  as  well  as  ihow,  and  trained 
up,  not  only  as  women,  but  as  rational  creatuies» 

Sex  o/Bees.     See  Bee. 

S£X  0/  ?lantt,     See  Botany  lndex. 

S£XAG£NARY,  fomething  telating  to  the  niun- 
ber  fixty  :  thus  fexagenary  or  fexagefimal  arithmetic  is 
a  metbod  of  computation  proceeding  by  fixties  \  fuch  is 
that  ufed  in  the  divifion  of  a  degree  into  fixty  miDutei, 
of  tbe  minute  into  fixty  feconds,  of  the  fecond  into  fixty 
thirds,  &c.  Alib  fexagenary  tables  are  tables  of  ptc- 
portional  parts,  ihowing  the  produA  of  two  li;xagenaries 
that  are  to  be  roultiplied,  or  the  quotient  -o^  tbe  two 
tbat  are  to  be  divided. 

S£XAG£SIMA,  the  fi:cond  Sundaj  before  Lent, 
ot  tbe  next  to  Shrove-Sunday  j  fo  called  as  being  about 
tbe  6oLb  day  before  Eailer.  . 

SEXAGESIMALS,  or  Szxagf.simal  Fraaiont, 
fra£lions  whofe  denominatois  proceed  in  a  fexigecuple 
ratio  ;  that  is,  a  prime,  or  tbe  firft  minute  ~-^  >  a  f6- 
cond  =  YsW  >  *  ^^"^  =  ^rTsw  Andently,  thete 
were  no  other  than  fexagefimals  ufed  in  ailronomy  \  and 
tbey  are  ftill  relained  m  many  cafes,  tbough  decimal 
arilhmetic  begins  to  grow  in  ufe  now.in  aftronomicaI 
calculations.  In  tbefe  fradions,  which  fome  call  afiro- 
nomical JraOions,  the  denominator  being  always  60,  or 
a  multiple  thereof,  is  ufually  omitted,  and  the  numera- 
tor  only  wrilten  down  :  thus  4°,  59,'  32",  50'",  16  '*", 
is  to  be  read,  4  degrees,  59  minutes,  32  feconds,  ja 
thirds,   16  fourlbs,  6ic. 

SEXTANS,  Sextant,  a  fixth  part  of  cettain  tbings. 
The  Romans  having  divided  their.0^  into  12  ounces  or. 
uncia,  ihe  fixth  part  of  tbat,  or  two  ounces,  was  the 
fexlans  '—Seictans  was  alfo  a  ineafure  which  contained 
two  ounces  of  Iiquor,  or  two  cyathi. 

Sestans,  in  j(flronomiff  a  conAellation  of  the 
Ibuthem  bemifphere,  made  by  Helveliut  out  of  unfbrmed 
ftars.  In  Hevelius'$  catalogue  it  contains  1 1,  but  in  tbe 
Britannic  catalogue  41  ftars. 

S£XTANT,  in  Mathematks,  denotes  the  fixtli  patt 
of  a  circle,  or  an  arch  comprehending  60  degrees. 

The  word  /e*tant  is  more  particularly  ufed  for  aa 
aitronomical  inftminent  made  like  a  quadrant,  except» 
ing  that  its  limb  only  comprehends  60  degtees.  The 
ufe  and  application  of  the  fextant  is  the  fanae  with  that 
of  the  quadt«nt.  See  QuAaRANT}  and  Naticatioit, 
p.  699,  &c. 

SEXTILE,  SErriLis,  the  pofition  or  aiped  of  two 
planets  when  at  60  degrees  difiance,  or  at  tJie  diAance 
of  two  figns  froia  one  another.  It  is  aiarkcd  tl(us  (*)f 
See  AspECT. 

SEXTIUS,  0.0111X08,  a  Pythagorean^Ulo&lJwj 
Aourilhed  in  the  tiine  of  Auguihis..    He  ie^Md  foniied 
to  rife  in  the  republic  }  buthe.Auunk  from  dTi(ho-^ 
nouTS,  and  declined  accepUng  the  irapk  .of  feijator  i^hei» 

it  wa»<ofcrcd  him  bj  JyiUui  Qiidff,  that  bc  Piig^  hay« 
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dms  to  apply  to  philoropby^  It  appeah  that  ke  mthtd 
!  i^  to  eiLibliO)  a  fchpol  at  Rome,  and  that  his  tenets,  thougb 
g*'"'  cUcA/  drawn  from  ihe  doArines  of  Pythagoras,  io  foine 
^"  '       particulars  refeinbled  thofe  of  the  Stacs.  ^ 

He  foon  found  himfelf  involved  in  many  difficulties. 
His  laws  were  tm^lured  with  great  (everity  ;  and  in  an 
early  period  oT  this  eilablithment,  he  found  his  mind  fo 
))araffed,  and  the  harfhne&  of  the  do£lrines  which  he 
wi:hed  to  eSablilh  fo  repulilre  to  his  feelings,  that  he 
had  neariy  worked  himielf  up  to  fuch  an  height  of  der* 
peration  as  to  re&>lve  on  putting  a  period  to  his  ex> 
lAence. 

Of  the  ichool  of  Sextias  were  Fabianus,  Sotion,  Fla- 
«ianos,  Craffitius,  and  CelTus.  Of  his  works  only  a 
£nr  iragments  remain  ;  and  whether  any  of  them  form- 
ed  a  part  of  the  work  which  Seneca  admired  fo  much, 
cannot  now  be  determined.  Some  of  his  maxims  are 
Ttlnahle.  He  recommended  an  examination  of  the  ac- 
tions  af  tlie  day  to  his  fcholars  when  they  retired  to 
led  -,  he  taught,  that  thcroad  to  heaven  (tida/?ra)  was 
by  fn]gality,  temperance,  and  fbrtitude.  He  ufed  to 
rtcommend  holding  a  looking  glals  before  perfons  difor- 
deted  with  palTion.  He  enjoined  his  fcholars  to  abilain 
from  animal  food. 

SEXTON,  a  chnrch-ofBcer,  Jhas  called  by  corrnp- 
don  of  the  Latin_^frj^«,  or  S  \xxmfegerfione,  which  de- 
Botes  tbe  r^me.  His  office  is  to  take  care  o-'  the  YeiTels, 
nSments,  &c.  belonging  to  the  church  ;  and  to  attend 
the  niniAer,  chorch-warden,  &c.  at  church.  He  it 
uTually  cho{cn  by  the  parfon  oniy.  Sextons,  as  well  as 
pariih-clerks,  are  regarded  by  the  common  law  as  per- 
1  ^pns  who  have  freehold  in  their  oilices  ;  and,  therefore, 

though  they  may  be  puniihed,  yet  they  cannot  be  de- 
prived,  by  eccleGadical  cenfures. 

The  ofKce  of  fexton  in  the  pope's  chapel  is  appro- 
priated  to  the  order  of  the  hermits  of  St  Auguiline. 
He  is  generally  a  bilhop,  though  fometimes  the  pope 
only  gives  a  biihopric,  in  parttims^  to  htm  on  whom  he 
I  eonfers  the  poil.     Hc  takes  the  title  of  PrefeB  of  tke 

Fope't  Saeri/hf,  and  has  the  keeping  the  veffels  of  gold 
aad  filver,  the  relics,  &c.  When  the  pope  Tays  mafs, 
ihe  leaton  always  talles  the  bread  and  wine  firtl.  If  it 
be  in  private  he  fays  mars,  his  holinefs,  of  two  wafers, 
gives  him  one  to  eat ;  and,  if  in  public,  the  cardinal, 
who  affifb  the  pope  in  quality  of  deacon,  of  three  wa- 
fer],  gires  him  one  to  eat.  When  the  pope  is  defperately 
iick,  he  adminiilers  to  him  ihe  facrament  of  extreme 
uaJKon,  &c.  and  entcis  the  concIave  in  quality  of  firft 
canclavifl. 

The  office  of  a  fexton  in  Sweden  is.  fometimes  fingu- 
lar.  ^  Duong  M.  Outhier^s  flay  at  Stockholm  in  1736 
be  vifited  the  chnrch  of  St  Clara,  and  during  divine  fer- 
»ice  he  ob(erved  a  fexton  going  about  with  a  long  rod, 
«nking  thole  peWbhs  who  had  iallen  aileep. 

SEXTUPLE,  in  Jf«^,  denotes  a  mixed  fort  of  tri. 
pk,  which  is  beaten  in  double  time. 

SEXTUS  EwpiMCtrs,  a  iiimous  Pyrrhonian  philo- 
wpher,  Bved  in  the  recond  century,  under  the  reign  of 
Aatoiunus  the  Debonair.  He  was  a  phyGcian  o?  the 
^  of  the  Empirics,  and  it  Taid  to  have  been  one  of  the 
ptMeptors  of  Antoninns  the  pbilolbpher.  There  ate 
^  eatant  hit  Pyrrhonian  Inftitutions,  and  a  large  work 
wunil  the  mathematiciaat,  &c.  The  bcA  edition  of . 
oMbs  EmiHricus  is  that  of  Pabricius  m  GiedL  and  La- 
li«,  priated  at  Leiffic  ii)  1718,  iblio- . 
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S£XUALISTA,   among  boUnical  wnten,  tIioft 'fcnia1i(h> 
who  have  eilabliihed  the  cla&s  of  plants  upon  the  dif-        H 
ierences  of  the  fexes  and  parts  of  fru3ification  in  plants,         "**  f 
according  to  the  modem  method }  as  Linnseus,  &c. 

S£ZAWUL,  a  Hindoo  word,  ufed  in  Bengal  to 
exprefs  an  officer  employed  at  a  monthly  Talary  to  coU 
led  the  revenues. 

SFOKZA,  James,  was  the^  founder  of  the  illuAri. 
ous  houfe  of  St'orza,  which  afled  fo  confpicuous  a  part  in 
Italy  dioring  the  J  jth  and  i6th  centuries,  which  gave  fix' 
dukes  to  Milan,  and  contra£bed  alliances  with  almoll  eve- 
ry  fovereign  in  £urope.     James  Sforza  was  bom  on  the- 
28ch  of  May  1369,  at  Catignola,  a  fmall  town  in  Italy, 
lying  between  Imola  and  Faĕnza.     His  £ather  wat  a 
day  labourer,  or,  according  to  Commlnes,  a.  Ihoemaker. 
A  company   of  foidiers  happening  one  day   to  paft 
through  Catignola,  he  was  feized  with  the  deiire  of  ac- 
companying  tbem  to  the  wars.     "  I  will  go  (faid  he  to- 
.  himfelf),  and  dart  my  hatcbet  againft  that  tree,  and  if' 
it  Aick  fafl  in  the  wood,  I  will  immediately  become  a. 
^oldier.**     Tbe  hatchet  accordingly  iluck  fafi,  and  our 
ad venturer  enliAed ;  and  becaufe,  lays  the  Abb^  de  Choifi, . 
he  had  thrown  the  axe  wiih  all  his  force,  he  affumed  the 
name  of  Sforza  ;  for  his  truc  name  was  Giaci>muzzo,  or 
James  Attendulo.     He  rofe  rapidly  in  the  army,  and 
foon  became  commander  of  7000  men.     He  defended  *. 
the  caufe  of  Jane  II.  queen  of  Naplcs  for  many  years,.. 
and  was  made  conilable  of  her  kiiigdom.     He  was  cre- 
ated  Count  of  Catignola  by  Pupe  Juhn  XXII.  by  way 
of  paying  a  debt  of  14000  ducats  which  the  church  of 
Rome  owed  him.     His  exploits  became  every  Aaj  more 
illuHrious  :  He  obliged  Alphonfo  king  of  Arragon  to 
raife  the  fiege  ef  Naples  ;  and  reduced  feveral  -places- 
that  had  revolted  in  Abruzzo  and  Le  Labour ;  but  while 
in  puiTuit  of  his  enemies  he  was  unfortunately  drowned  .- 
in.the  river  Aterno  on  the  ^d  January   1424,  at  the 
age  of  54  years.    His  heroic  qualities,  and  the  continual  ■ 
wars  in  which  he  was  engaged,  did  not  prevent:himii:om  . 
forming  an  attachment  to  the  fair  fex.     In  his  youth  he  . 
fell  in  love  with  a  woman  called  Lucia  Tretuina,  whoia  • 
he  married  after  fhe  had  bom  him  feveral  children.    He  • 
roarried  aiterwarda  Antoinette  Salerobini,  who  brought .. 
him  feveral  excel]ent  edates ;  fhe  bore  him  BofIo  S£br.<; 
za,  compte  of  Sahta-Flor,  a  -waroor  and'  govemor  of 
Orvietta  fer  Pope  Martin  V.     His  third  wife  was,Ca-  > 
tharine  Alopo,  iiRer  of  Rodolpho,  grand  chamberlain  t»  v 
the  fovereign  of  Naples.     His  lail  wife,  for  he  was  four  .- 
times  married,  was   Mary   Maraana,  .daaghter  to   the 
duke  of  Seffa.     She  bors  him  Charles  Sforza,  who  was.. 
geneniI.of  the.  cuder  of  AuguAines,  and  arehbiihdp  of  * 

Milan. 

SFORitAf  Trandt^   the  Ibn   of  Jamet    Sforza  by 
Locia  Trezana,  was  bom  in  1401,  and.trained  up  by  • 
his  &ther  to  the  profeffidn  of  arms.     At-  the  age  of  • 
23  he  defeated  the  troops  of  Braccio,    who  diiputed . 
vnth  him  the  paffage  of  the  Atemo.    In  this  a^on 
his  &ther  was  drowned,  and   Prancis,  though  illegiti« 
mate,  fttcceeded  him.     He  fought  fuccefsfully  againH  . 
the  Spatiiards,  and  contributed  a  g^eat  deal  both  towards  • 
raiiing  the  fiege  of  Naples,  and  t»  the  vi£lory  whichu> 
was  gained  over  the  troops  of  Bracoio  inear- Aquila  in 
1435,  where  that  general  was  killed.     Ailer  the  death  > 
af  Oueen  Jane,  in   1435,  he  erpoufed  the  intereds  of 
the  duke  of  Anjou,  to  whom  ihe  had  Ieft  her  crown,  ^ 
aod  b;  iut  coooige  and  «bilitiet  ab]y  fupporte4  that «»«... 

£ntuiiate  ^ 
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for.tfinate  pnnce.  He  nutde  himfelf  maAer  6f  feveral 
places  iii  Ancona,  kam  which  he  was  driven  by  Pope 
Eut^enius  IV.  who  defeated  and  excommunicated  him  j 
but  he  ibon  re-eilablifhed  his  a£fairs  by  a  Ti^tory.  His  re. 
putation  Aras  now  fo  great,  that  the  pope,  the  Yenetians, 
and  the  Florentines,  chofe  him  for  theti  geneial  againll 
the.duke  of  Milan.  Sforza  had  already  condu£led  Ve- 
netian  armies  againlt  that  prince,  though  he  had  efpou- 
fed  his  daughter.  The  duke  dying  in  1447,  the  inha- 
bitants  of  Milan  invited  Stbrza,  bu  foo-in-}aw,  to  lead 
tUem  againil  diat  duke.  But,  after  fome  esertions  in 
their  favour,  he  tumed  his  arons  againft  themielves,  laid 
Ijege  to  Milan,  and  obliged  them  to  rrceive  him  as 
duke,  notwithdanding  the  rights  of  Charles  duke  of  Or- 
leans,  the  fon  of  Valentiae  of  Milan.  ^n  1464,  Louis 
XI.  who  hated  Orleaos,  gave  up  to  Sforza  the  righta 
which  the  crown  of  France  had  over  Genoa,  and  even 
put  into  his  hands  Savona,  a  town  belonging  to  that  re- 
public.  The  duke  of  Milan  foon  after  made  himlelf 
maiter  of  Genoa.  He  died  in  1466,  with  the  reputa- 
tion  of  a  man  who  was  willing  to  fell  his  blood  to  the 
bell  purchafer,  and  who  was  not  too  fcrupulous  an  ob- 
ferver  of  his  word.  His  fecond  w!fe  was  Blanclie 
Marie,  natural  daughter  of  Philip  Marie  duke  of  Mi- 
lan.  She  bore  him  Galeas  Marie,  and  Ludovtc  Marie, 
dukes  of  Milan,  Philip  Marie  count  of  Pavia,  Sforza 
Marie  duke  of  Bari,  Afcagne  Marie  bifhop  of  Pavia 
and  Cremona,  and  a  cardinal.  He  was  taken  prifoner 
by  the  troops  of  Louis  XII.  and  confined  fbr  fome  time 
in  the  tower  of  Bourges.  He  was  a  cunning  man,  and 
deceived  Cardinal  d'Amboife  when  that  prelate  afpired 
at  the  papacy.  His  daughters  were  Hyppolita,  married 
to  Alphonfo  of  Ariagon,  afterwards  king  of  Naples ; 
and  £lizabeth,  married  to  William  marquis  of  Mont- 
ferrat.     He  had  belides  feveral  natural  children. 

•■  SHACK,  in  ^ncient  culloms,  a  liberty  of  winter- 
'  paRurage.  In  the  counties  of  Norfolk  and  SuiTolk,  the 
lord  of  the  manor  has  ihack,  i.  e.  a  liberty  of  feeding 
his  iheep  at  pleafure  in  his  tenanls  lands  during  the  iix 
vanter  months.  In  Norfo]k,  ihack  alfo  extends  to  the 
common  for  hogs,  in  all  men's  grounds,  fiom  the  end  of 
harveft  ttll  fced-time.  Whence  to  go  a-Jbock,  is  to  feed 
at  large. 

SHACKLES,  aboard  a  (hip,  are  thofe  oblong  iron 
rva%\  bigger  at  one  end  than  at  ^  other,  wtth  which 
the  ports  are  (hut  faft,  by  thruiting  tbe  wooden  bar  of 
the  port  through  them.  There  is  alfo  a  fort  of  ihackles 
to  lift  the  hatches  up  with,  of  a  like  figure,  but  iinaller. 
They  are  faftened  at  the  comers  of  the  hatches. 

SH  AD,  a  fpecies  of  Clupea.  See  Ichthtologt  In- 
dex. 

SHADDOCK,  a  fpec)es  of  CiTitt»,  the  fruit  of 
which  is  of  a  very  large  lize,  and  of  a  very  grateful 
tafte.  In  the  Weft  Indies  it  is  eaten  aftcr  dmner  to 
give  a  zeft  to  the  wine. 

■  SHADOW,  in  Optics,  a  privation  or  diminotion  of 
light,  by  the  interpoiition  of  an  opaque  l>ody  \  or  it  is 
a  plane  where  the  light  is  either  altogether  obftru£ted, 
or  gicatly  weakened,  by  the  interpoiition  of  ibme 
opaque  body  between  it  and  the  laminary. 

Shaoow,  in  Paiiititig,  an  imitatton  of  a  real  ihadow, 
cCTeAed  by  gradually  heightening  and  darkening  the  co- 
lours  of  fucn  figures  as  by  their  difpoiiti(Tns  cannot  re> 
ccive  any  direfi  rays  from  the  luminary  that  is  fuppored 
to  enlighten  the  piece. 
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Shadow,  in  Perjpe£live,  the  appearance  ei  an  opa(])}e  SIiiJm 
body,  and  a  lumtnous  one,  whofe  rays  diverge  {e.  gr.  a  ^*"^ 
candle,  lamp,  &c.),  being  given  j  to  find  ihe  jult  ip.  H 
pearance  of  the  ihadow,  according  to  the  laws  of  per- 
fpe£live.  The  method  is  thls :  From  the luminousbo- 
dy,  which  is  here  con^dered  as  a  point,  let  fall  a  per^ 
pendicular  to  tbe  perfpe£tive  plane  01  table')  i.  e.  find 
the  appearance  of  a  point  upon  which  a  perpendicular,! 
drawn  from  the  middle  of  the  luminaty,  hils  on  the  per- 
fpedive  plane }  and  from  the  feveral  angles,  or  raiii»! 
points  of  the  ,body,  let  fall  perpendiculars  to  the  plane. 
Thefe  points,  whereon  the  perpendiculars  fall,  conneft. 
by  right  lines,  with  the  point  upon  which  the  perpen. 
dicular  let  fall  from  the  luminary  Adls ;  and  continue' 
the  llnes  to  the  iide  oppoCte  to  the  luminary.  Lailly, 
through  the  raifed  points  draw  lines  through  the  centie 
of  the  luminary,  interfe£ling  the  former ;  ihe  pointJ  of 
interiedion  are  the  terms  or  bounds  of  the  ihadow.. 

SH  ADO  WS,  CoLOURED,  a  curious  phenomenon  !n 
optics,  which  was  obferved  by  Profeffor  Scherffer  of  Vi- 
enna,  and  afterwards  by  Count  Rumford,  who  made  the. 
difcoveiiy  while  profecuting  his  experiments  on  light. 

"  DeGrous,"  fays  the  count,  "  of  comparing  the  in. 
tenfity  of  the  light  of  a  clear  blue  iky  by  day  with  that 
of  a  common  wax  candle,  I  darkened  my  room,  and 
letting  the  day-light  from  the  north,  coming  tbrough  a 
holc  near  the  top  of  the  window-ihutter,  hll  at  an  an-. 
gle  of  about  70°  upon  a  iheet  cf  very  fine  white  paper,  I 
piaced  a  buming  wax  candle  in  fuch  a  pofition  that  its 
rays  fell  npon  tbe  iame  paper,  and,  as  near  as  I  could 
ci>efs,  in  the  line  of  reiledion  of  the  rays  of  day-light 
iiom  without ;  when,  interpofing  a  cyUnder  of  wcrad, 
about  half  an  inch  in  diameter,  befbre  the  centre  of  the 
paper,  and  at  the  diftance  of  about  2  tnches  irom  its 
furface,  I  was  much  furprilĕd  to  find  that  the  two  iha- 
dows  projejted  by  tbe  cylinder  upon  the  paper,  in- 
llead  of  being  merely  ihades  writhout  colour,  as  I  ex- 
pe£led  ;  the  one  of  them,  that  which,  correfponding 
with  the  beam  of  day-light,  was  illuminated  by  the  can-. 
dle,  was  yellow  ;  while  the  other,  correfponding  to  tlie 
light  of  the  candle,  and  confeqttently  illuminated  by  the 
llght  of  the  heavens,  was  of  the  moft  beautifiil  Uue  that 
it  is  poAible  to  imagine.  This  appearance,  whicb  was  not 
ooly  ilnexpe£led,  but  was  really  in  itfelf  in  the  higheft 
degree  Ariking  and  beautiful,'  I  £aund  upon  lepeated 
trials,  and  after  varying  the  esperiment  in  eveiy  way  I 
could  think  of,  to  be  lo  perfe£lly  permanent,  that  it  ii ' 
abfolutely  impoilible  to  produce  two  ihadows  at  tbe 
fame  time,  from  the  fame  body,  the  one  anfwering  to  a 
beam  of  day-light,  and  the  other  to  the  light  of  a  can- 
dle  or  lamp,  without  thofe  ihadows  bang  coloured,  the 
one  yellow,  and  the  other  blue. 

■**  If  the  candle  be  brought  nearer  to  the  paper,  the 
blue  ihadow  will  become  of  a  deeper  hue,  and  the  yel- 
low  (hadow  will  gradually  grow  fainter ;  but  if  it  be  re- 
moved  farther  off,  the  yeUow  ihade  will  become  of  a 
deeper  colour,  and  the  blue  ihade  will  become  fainter; 
and  the  candle  rem»ning  ftationary  in  the  fame  place,  the 
iame  varietie$  in  the  ftrength  of  the  tints  of  the  colour- 
ed  ihadows  may  be  produced  merely  by  opening  th« 
vrindowihutter  a  liltle  more  or  lefs,  and  rendering  ihe 
illumination  of  the  paper,  by  the  light  from  withoat, 
ffronger  or  weaker.  By  either  of  thefe  means,  the  co- 
loured  ihadows  may  be  made  to  pafs  through  all  the  gra- 
4ations  of  Aiade,  fr«in  thi:  deepeil  to.the  lighttil^  and 
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xnce  wr/a ;  and  5t  i»  not  a  little  amuUng  to  (ee  (hadows 
thus  glowing  wiih  all  ihe  brilliancy  of  the  pureft  and 
mo(l  intenfe  prifTnatic  colours,  then  paAing  fuddenly 
throngh  all  the  varieties  of  (hade,  preferving  in  all  the 
mod  perfea  purity  of  tint,  growing  Aronger  and  faint- 
er,  »nd  vaniftiing  and  retuming,  at  command  *." 

The  count  is  clearly  of  opinion,  that  thc  caufes  of  the 
coloors  of  thefe  (hadows  arife  from  the  diilerent  qualities 
of  the  light  by  which  they  are  illuminated  ;  but  he  does 
not  think  it  fo  evident  how  they  are  produced.  Perhaps 
h  may  be  faid,  however,  that  all  the  phenoraena  of  co- 
loared  (hadows  which  the  count  enumerates  may  be  ac- 
coonted  for  by  the  tbeory  of  Profc(ror  Scherflter. 

SHADWELL,  Thomas,  defcended  of  an  ancient 
lamily  in  Sta{FoTdlhire,  was  born  in  1640,  and  educated 
at  Caius  college,  Cambridge.  He  then  was  placed  in 
ihe  ACddle  Temple  to  (ludy  the  laws  ;  where  having 
fpent  feme  dme,  he  traveUed  abroad.  Upon  his  return 
home,  he  became  acquainted  with  the  moft  celebrated 
per{bns  of  wit  in  that  age.  He  applied  himfelf  chieAy 
to  dramatic  writing,  in  which  he  had  great  fuccefs ;  and 
upon  the  revolution  was  made  poet  laureat  and  hifto- 
riographer  to  King  William  and  Queen  Mary,  in  the 
room  of  Mr  Dryden.  Thefe  employments  he  enjoyed  till 
his  death,  which  happened  in  1692.  Belide  his  drama- 
tic  writing»,  he  compofed  feveral  other,pieces  of  poetry  ; 
the  chief  of  which  are  hts  congratulatory  pocm  on  the 
prince  of  Orange's  coming  to  England ;  another  on 
Queen  Mary  ;  Ws  iranilalion  of  Juvenal's  loth  fatire, 
&c.  Mr  Dryden  treats  him  with  great  contempt,  in 
hjs  fatire  called  Mac-Flecno.  Thc  beft  judges  of  that 
^e,  however,  gave  their  tertimony  In  favour  of  hisco- 
inedies ;  which  have  in  them  (ine  ftrokes  of  humour  ; 
the  chara£lers  are  often  original,  rtrongly  marked,  and 
well  fullained.  An  edition  of  his  ^rorks,  with  fome 
account  of  his  life  and  writings  prefixed,  was  pnblilhed 
in  1720,  in  4  vols  8vo. 

SHAFRAS,  orSurrRAS,  Greoort  Savarof,  an 
Annenian  merchant,  remarkable  only  as  the  perfon  who 
fold  the  large  and  celebrated  diamond  which  is  now  fet 
m  tbe  imperial  fceptre  of  Ruftia.  Shah  Nadir,  an  Indian 
prince,  had  two  principal  diamonds  in  his  throne,  one  of 
them  denominated  the  Sun  of  ihe  Sea,  and  Ihe  other  the 
Moon  ofthe  Mountain,  When  that  prince  was  aflaflinat- 
ed,  many  precious  omiments  belonging  to  the  crown  were 
pillaged,  and  privately  difpofed  of  by  the  foldiers  who 
Aared  the  plunder.  Sce  Diamond,  under  Minera- 
LOGT,  where  the  account  given  of  this  diamond  i» 
ibmewhat  di&rent. 

Shafra»,  who  was  called  Millionfhik  at  Aftracan,  then 
bad  hi»  relidence  at  BaiTora,  wilh  two  of  his  brothers. 
A  chief  of  the  Arganians  one  day  applied  to  him,  and 
propofed  to  fell  ihe  diamond  already  mentioned  for  a 
very  moderate  liim  (probably  the  Moon  of  the  Moun- 
tain),  together  with  a  very  large  emerald,  a  ruby  of 
confiderable  (3ze,  and  other  precious  ftones  oiF  lefs  value. 
5hafras  was  aftoniflied  at  the  olTer ;  and  giving  oul  that 
he  had  not  a  ^urticient  fum  to  purchafe  thein,  he  re- 
qaefted  time  to  confult  with  his  brothei-s  on  the  fub- 
jeS.  The  vender  did  not  again  make  his  appearance, 
probably  from  furpicious  motives.  Shafras,  with  the  ap.' 
probation  of  Ms  brothers,  went  diredlly  in  fearch  of  the 
JlraTiger  with  the  jewels,  but  hy  that  time  he  had  left 
BaiTora.  Shafra<!,  ho»vever,  accidentally  mrt  h!m  at 
Bajdad,  and  paid  him  jo,ooo  piaAies  (8958I.  6s.  8d.) 
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for  all  his  jewelt.     Shafras  and  his  brothers  b«ng  well    Shafrn 
aware  that  the  moft  profound  ^ecrecy  wa»  abfolutely  ne-..  ,  II 
ceffary,  refolved  to  remain  at  Baffora.  ShaJteJbuiy 

At  the  e.Ypiration  of  i2  year»,  ShaAras  fet  off  witlv 
the  largeft  of  the  jewels,  direding  hi»  route  through 
Sham  and  ConAantinopIe,  and  atterwards  through  Hun- 
gary  and  Silefia  to  the  city  of  Amfterdam  by  land, 
where  he  publicly  offered  them  for  fale. 

It  is  reporled  that  the  Britilh  govemment  was  among  . 
the  bidder».    The  Rudian  court  fent  for  the  large  dia- 
jnond,  with  an  offer  to  reimbuHe  all  reafonable  expefj- 
ces,  if  the  price  could  not  be  agreed  on.   When  the  dia- 
tnond  arrived,  Count  Panin,  the  Rudian  minifter,  made 
the  folIowing  offcr  to  Shafras.     Beiides  the  patent  of ' 
hereditary  nobility,  which  the  vender  demanded,   he 
was  to  receive  an  annual  pcntion  of  6000  nibles  during 
Ufe,  500,000  rubles  in  cafti  (112,5001.  Sterling),  one- 
i)fth  of  which  was  to  be  payable  on  demand,  and  the 
remainder  by  inftalments  iii  tbe  courfe  of  ten  years.  He 
alfo  claimed  the  order  of  nobility  for  his  brothers,  per- 
fifting  fo  obftinateIy  in  his  demands,  that  the  diamond  - 
was  returned. 

Shafras  was  now  veTy  much  perplexed.  He  had  in- 
volved  himfelf  in  expences,  was  forced  to  pay  intereA 
for  coniiderable  fums  of  borrowed  raoney,  and  he  (aw  no 
profpeft  of  felling  the  jewel  to  advantage.  The  nego-  ■ 
ciation  was  recommenced  wlh  Ruffia  by  Count  Gie- 
gory  Grigorievit(h  Orlof,  afterwards  created  a  prince 
of  the  empire ;  ahd  the  diamond  was  purchafed  for 
450,000  rubles  (105,250!.)  ready  money,  together 
with  a  grant  of  Rudtan  nobility.  We  are  informed  that 
120,000  rubles  (27,000!.),  fell  to  the  (hare  of  the  ne- 
gociators,  for  commiiTion,  intereft,'  and  fimilar  expences. 
Shafras  ("ettled  at  Artracan  ;  and  his  riches,  which  by 
inheritance  devolved  to  his  daughter»,  have  been  in  a 
great  meafure  ditTipated  by  the  extravagan"ce  of  his  fons- 
in  law. 

SHAFT  of  a  Coldmn,   in  Bttilding,  is  ihe  body 
thereof  between  the  bafe  and  capital ;  fo  called  from  its  • 
ftraightnefs.     Sce  Architecture. 

Shaft,  in  mining,  is  ihe  pit  or  hollow  entrance  into 
the  mine.     In  the  tin  mines,  after  this  is  funk  about  a 
fathom,  they  leave  a  little,  long,  fquare  place,  which  is  - 
called  iifhamlJe, 

Shaffs  are  funk  fome  ten,  fome  twenty  {athoms  deep  ' 
into  ihe  earth,  more  or  lers.  Of  thefe  (hafts,  there  is 
the  landing  or  working  (haft,  where  they  bring  up  the 
work  or  ore  to  the  furface  ;  but  if  it  be  worked  by  a 
horfe  engine  or  whim,  it  is  called  a  V}himfhaft ;  and 
where  the  water  is  drawn  out  of  the  raine,  it  is  indif- 
(crently  named  an  engittefhoft,  or  the  rodfboft,  See  • 
MlKE. 

SHArr.     See  Trochilus,  OrkitBOLoGT  lndex. 

SHAFTESBURY,  a  town  of  Dorfetflure  b  Eng- 
land,  in  W.  Long.  2.  20.  N.  Lat.  51.  o.  It  ftands  on 
a  high  hill,  and  is  built  in  the  form  of  a  bow.  It  en- 
joys  a  ferene  wholefome  air,  and  has  a  fine  profpeft.  It 
i»  a  good  thoroughfare,  is  govemed  by  a  mayor,  and 
fends  two  roembers  to  parliament.  This  town  is  fup- 
pofed  tp  have  been  built  in  thc  8th  century,  and  to  have 
been  enkrged  by  King  Alfred ;  and  had  1 2  churches,  be- 
fides  a  BenediAiiie  monartery,  in  the  time  of  the  Sa.xons, 
but  has  nou-  only  three.  St  Edward  ihe  martyr  was 
buiied  here.  I(  had  three  mints  before  the  coiqueft, 
and,  iA  the  reign  of  Hcnry  VIIL  was  the  fee  of  a  luf. 

«■  ^ragau 
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It  was  incorponiud  bjr  QueeB  Elinbcdi     thein,  whirh  reach  bejrbnd  the  edgM  of  the  board,  be- 

ing  made  faft,  and  the  bair  with  the  epidennis  a  thea 
icraped  off  witb  a  blunt  iron  fcrapcr  called  tiroi. 


SliaAeAsry^jigan  Uihop. 

^^11  9nd  Charles  IL  and  is  gOTeincd  by  a  mayor,  recorder, 
■  -  ^"*°'  twelve  aldermen,  bailimi,  and  a  comaaoi>counciL  It 
contain*  abont  320  houiiM,  many  of  which  ar«  of 
free-fione.  Water  u  fo  fcarce,  that  it  uied  to  bc 
fupplied  from  Metcomb }  but  it  was  obtained  more 
commodiouAy  in  17 18,  by  means  of  enginei,  which 
raiied  the  water  8bove  300  feet  perpendicular,  and 
conveyed  it  to  a  large  ciAem  in  the  middle  oif  tbc 
town,  from  the  diHance  of  two  miles.  Yet  eveD  tbis  it 
l^d  s[fide,  and  ihey  haTe  dug  feveral  {uts,  in  which  they 
preterre  tbe  rain-water }  and  the  poor  get  their  liTing 
to  this  day  by  fetching  it  in  pails  or  on  horfes.  It 
giTes  the  titk  of  earl  to  the  noble  family  of  Cooper. 

$HArrESBURT,  Earlnf.    See  Coopek. 

SHAG.     See  P£x.icanus,  Ornithology  Iiuiex. 

SHAGR££N,  or  Chagreen,  in  Cgmmtrcĕ,  a  kind 
pf  grained  leather  prepared  of  the  ikin  of  a  fpecics 
of  SQyiU.us,  and  much  ufed  in  covering  cales,  books, 
&c, 

The  befi  is  that  brooght  from  ConOantinople,  of  a 
browniih  colourj  the  wnite  is  ihe  worft.  It  is  ex. 
tremely  hard }  yet,  when  Aeepcd  in  water,  it  becomes ' 
Tery  foft  and  pUable }  whence  it  is  of  great  afe  among 
cafe-makers.  It  takes  any  colour  that  is  given  it,  red, 
green,  yellow,  or  black.  It  is  frequently  counterfeit- 
cd  by  morocco,  formed  like  Ihagrren ;  but  this  lall  is 
diftinguiihed  by  its  peeling  off,  which  the  £ril  does 
not. 

The  following  is  the  method  of  preparing  (hagreen, 
BS  it  is  der«ribed  by  Profeffor  Pallas. 

"  AU  kinds  of  borfcs  or  affes  &ins,  which  have  been 
dreffed  in  fuch  a  manner  as  to  appear  grained,  are,  by 
the  Tartars,  called  /auwer,  by  the  Periians  fi^e,  and 
by  the  Turks  /agn,  from  which  the  Europeans  hmc 
made  Jhagreen  or  thagrin.  The  Tartars  who  reSde  at 
AAracan,  with  a  few  of  the  Armenians  of  that  city, 
are  the  only  people  in  the  Ruffian  empire  acquainted 
with  the  art  of  making  ihagreen.  Thofe  who  follow 
,  this  occupation  not  only  gain  confiderable  prcfit  by  the 
iale  of  their  produdion  to  the  Tartars  of  Cuban,  Aftra-- 
can,  and  Caian,  who  omament  with  it  their  Turkey 
leather  boots,  ilippers,  and  olher  articles  made  of  lea- 
ther,  but  they  derive  conilderable  advantage  firom  the 
great  fale  of  horfes  hides,  which  have  undergone  no 
other  procefs  than  that  of  being  icraped  clean,  and  of 
which  ieTeral  thoufands  are  annually  exported,  at  the 
nte  of  fn»m  75  to  85  roubles  per  hundrcd,  to  Perfia, 
wheie  there  is  a  fcarcity  ef  fuch  hides,  and  firom  which 
the  greater  pait  of  the  ihagreen  manufa£tured  in  that 
country  is  prepared.  The  hind  part  only  of  the  hide, 
fcowever,  which  is  cut  out  in  the  form  of  a  crefcent 
•bout  a  Ruilian  ell  and  a  half  in  length  acrofs  the  loins, 
and  a  ihort  ell  in  breadth  along  the  back,  can  properly 
bc  employed  far  {hagreen.  The  remaining  part,  as  i< 
proved  by  aperiencc,  is  impiopcr  for  that  purpoie,  and 
U  therefore  rejeded. 

."  The  preparation  «f  the  Ikins,  after  bong  cnt  into 
the  above  iom,  is  as  follewrs  :— -They  are  depofited  in 
a  tub  filled  with  piu«  water,  and  iuffered  to  remain 
tbere  for  Icvetal  days,  till  they  ore  thorougbly  (bakcd, 
and  tbc  hair  has  dropped  off.  l'hey  are  then  takcn 
ftom  the  tub,  one  by  one,  extended  on  boards  placed 
jn  an  oblique  dire^on  agaiDft  a  waU,  the  cotncn  af 


TU 
ikint  thus  cleaned  are  again  put  in  pure  water  to  fo*k, 
When  all  the  Acins  have  undergone  tbis  part  of  tke  pro- 
ccis,  they  are  taken  from  the  water  a  &cond  time, 
fpmul  out  one  after  the  other  as  before,  and  the  flc9i 
iide  is  fcraped  with  the  fame  kind  of  inftrument.  Tbcy 
are  carcioUy  cleaned  iMa  on  the  hair  fide,  fo  that  n». 
thing  remains  but  thc  pure  fibrous  tiffue,  which  ^rrei 
for  making  paichmcnt,  confifting  of  coats  of  wlute  me> 
dullary  fibres,  and  which  has  a  reiemblance  to  a  fwine'i 
bladder  foftened  in  water. 

"  After  this  prepatation,  the  workmcn  tske  a  ccr. 
tain  kind  of  frames  called  piihi.,  made  of  a  ftraight  and 
a  femicircular  piece  of  wood,  having  nearly  tne  iame 
form  as  thc  ikins.     On  thcfe  the  ikins  ate  extcndcd  m 
as  fmooLh  and  even  a  manner  as  poAible  by  meani  of 
cords;   and  during  the  operation  of  extending  theni, 
thcy  are  feveral  times  beiprinkled  with  water,  tbat  no 
part  of  them  may  be  dry,  and  occafion  an  unc^ual  ten- 
iion.     Aiter  they  have  been  all  extended  on  the  £rames, 
thry  are  again  moiAened,  and  carried  into  the  houlĕ, 
where  the  ^ames  are  dcpofited  clofe  to  each  other  on 
the  floor  with  the  ileih  fide  of  the  ikin  next  the  giottnd, 
The  npper   fide  is    theh    thickly   beftrewed  with  tbe 
black  exceedingly  finooth  and  hard  iĕeds  of  a  kind  of 
goofe  foot  (^chenopodmm  album),  which  the  Tartars call 
aJabuia,  and  which  grows  in  abundance,  to  about  tbe 
height  of  a  man,  near  the  gardens  and  iarms  on  the 
ibuth   fide  of  the  Volea  ;  and  that  they  inay  make  a 
ilrong  impreffion  on  tlie  &ins,  a  piece  of  felt  is  Tpread 
ovcr  them,  and  the  feeds  are  trod  Aswn  with  the  {eet, 
by  which  mcans  they  are   deeply  imprinted  into  the 
foft  ikins.    The  frames,  without  Ihaking  the  feeds,  ue 
then  carried  out  into  the  open  air,  and  pbced  in  a  le* 
cBning  pofition  againft  a  wall  to  dry,  tbe  fide  coTcred 
with  the  feeds  being  next  thc  wall,  in  order  that  It  suy 
be  iheltcred  from  the  fun.     In  this  ftate  the  ikins  mutt 
be  left  feveral  days  to  dry  in  the  ibn,  until  no  appear» 
ance  of  moitiure  is  obferved  in  them,  when  they  are  fit 
to  be  taken  ircm  the  ^ratnes.    When  the  impreiTed  fceds 
are  beat  off  from  the  hair  fide,  it  appears  iiill  of  inden. 
tations  or  ineqtialities,  and  has  acquitcd  that  impreiGon 
which  is  to  produce  the  grain  of  the  ihagrcen,  aftet  tbe 
ikins  have  been  fubje Acd  to  the  Iaft  fmoothing  or  fcrar 
ping,  and  have  been  dipped  in  a  ley,  which  wiU  be  men- 
tioned  hereafter,  before  they  receive  the  dye. 

"  The  operation  of  itnoothing  is  perfotmed  on  an  in- 
clined  bench  or  board,  which  is  fiirniihed  with  an  iron 
hootc,  and  is  covA-cd  vi-ilh  thick  felt  of  iheep^s  wool, 
on  which  the  dry  Ikin  may  gently  Teft.  The  ikin  is 
fufpended  in  the  middle  of  the  behch  or  board  to  iti 
iron  hook,  by  means  of  one  of  the  holes  made  in  the 
edge  of  the  Ikin  for  extending  it  in  its  irame  as  before 
mentioned  ;  and  a  cotd,  haying  at  its  extremity  a  ftone 
or  •  weight,  is  attached  to  each  end  of  the  ikin,  to 
kecp  it  in  its  pofition  while  under  tbe  hnnds  of  the 
woriiman.  It  is  then  fubjr£led  to  the  operation  of 
(inootliing  and  icraping  by  means  of  two  di&rent  in- 
Aiuments.  The  firft  ufed  for  this  purpoiĕ,  called  by 
the  Tartan  tdar,  is  a  pirce  'of  (harp  iron  bent  like  a 
hook,  wtth  which  the  iiirAce  of  the  ihagreen  u  piettj 
clofeIy  lcrapcd  to  semove  all  the  projeding  incqualitiei. 
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|l^  Thk  opcntibii,  m  aeoouat  of  Ae  cartKOOs  haineb  of 
Cc '  the  dry  ikin,  it  attended  with  £»»  ditKculty'}  snd 
r  great  caution   it  at  th«  fme   time  requifed    that  too 

moch  of  the  impredion  o£  tbe  alabutt  iĕed  be  not  dc 
ttroyed,  which  might  be  the  caie  if  the  inMi  were  kept 
too  (harp.  As  the  iron,  ho«ever,  is  pcetty  blunt,  wbich 
oocafioM  ineqiialitiu  on  the  (hagreen,  thii  inconTenienoe 
maA  aiterwards  be  remedied  by  mean*  oC  a  iharp  fcra- 
ping  iron  or  urat,  by  which  the  AirCtce  acouires  a  per- 
fe&  oniibnnity,  and  only  faint  irapreAions  of  the  aJ«Ai$ta 
toA  tben  remain,  and  fijch  as  the  worlunm  wiihes.  Af> 
ter  all  theie  operations,  the  ihagteen  b  again  pat  into 
water,  partly  to  make  it  pliable,  and  partly  to  raife  th« 
erain.  As  the  ieeds  occaSon  indentations  on  the  &r- 
nce  of  the  ikin,  the  Intermediate  fpaoes,  by  the  opera- 
tioDS  of  fmoothing  and  iiciapiBg,  lofs  ibme  part  of  tbeir 
projcding  fubiUnce ',  but  the  points  which  have  been 
depte&d,  and  which  have  loil  none  of  theii  fnbilance, 
now  fwell  up  above  the  fcrapcd  parts,  and  thus  form  the 
gnin  af  the  ihagreen.  To  produce  this  efiie£t,  the  ikins 
aie  Ieft  to  foak  in  water  for  24  heats  $  after  which  they 
m  i0unerfed  feveral  times  in  a  ilrong  warm  ley,  ob- 
tained,  by  boiling,  from  a  ilrong  alkaline  earth  named 
feiora,  which  is  ibund  ia  great  abundance  in  the  neigb- 
bMnhood  of  AAracan.  Wheo  the  jlktns  have  been  ta- 
kca  from  this  ley,  they  are  piled  up)  while  warm,  ob 
each  other,  and  fufiered  to  remain  in  that  &ate  iieyend 
iionts}  by  which  means  they  fweU,  and  btoome  foft. 
Tbey  ate  then  left  24  hours  in  a  modetately  ih«ng 
pickle  of  common  ialt,  which  renders  them  etoecdittgly 
wUte  and  beautiiiil,  and  fit  &>r  receiviag  any  colwr. 
The  coloar  mdl  nfaal  {br  thele  ikint  is  a  iea-green) 
hut  old  expeiienced  workmen  can  dye  thea  blue,  red, 
or  black,  and  even  make  white  ihagreetu 

"  Far  the  green  coloor  sothing  is  neceSary  bot  fiUngf 
ofcopper  and  &lammoniac.  Sal  ammoniac  is  difiblved 
in  water  till  tfae  water  is  completely  faturated ;  and  the 
lugreen  Ikins,  ilill  moiii,  aiiaer  being  taken  from  thc 
fickie,  «1«  waihed  over  with  the  foUition  «1  the  un- 
giained  fle(h  fi<le,  and  when  weli  moUleiied  a  tbick  lay« 
cr  of  copper  filings  ia  ilrewed  over  them :  the  ikins  are 
then  Cgldcd  double,  fo  tbat  the  fid«  coveied  with  the 
filmg»  is  imiennoil.  Each  ikin  is  then  tolled  up  in  > 
fieee  <^fislt ;  the  lolla  are  all  ranged  together  in  pn^ier 
erder,  tnd  they  are  preilisd  down  in  an  unifonn  numner 
hyleae  heavy  bodies 'plaoed  over  them,  underwhich 
they  reiBMn  34  hours.  During  that  period,  the  ialHr 
tion  of  fid  ammowiac  diflblTes  a  quHitity  of  the  cn- 
peoDS  particles  fiifficicnt  to  penetrate  the  ikin,  and 
to  give  it  a  lea-grcen  colour.  If  tbe  firil  appIicatioB 
be  not  fiifficient,  the  proceis  is  repeated  in  the  &aie 
laanner}  after  which  the  ikins  are  ibread  out  and 
4hied. 

"  For  tbe  Uoe  dye^  indigo-is  uied.  About  two 
poonds  of  it,  teduced  to  a  fine  powder,  ate  put  into  a 
kettle }  cold  water  is  pouied  ov«r  it,  and  the  misture 
if  ttinĕd  round  till  the  coleur  begins  to  be  -  difiblved.' 
Tm  poonds  of  pounded  alaiar,  whicb  it  a  kind  of 
batilla  or  crude  ioda,  prepared  by  the  Armenians  and 
Calmncs,  is  then  diSblTcd  in  it,  with  two  pouads  of 
liaie  and  a  pound  of  pure  honey,  and  the  whole  is  kept 
JeTcnl  days  in  the  fun,  and  dnring  that  time  fcequently 
Ained  round.  The  ikins  intended  to  be  dyed  blue  muit 
bc  moifleiied  only  in  the  natfO)is  ley  Jc/iotg,  but-npt  in 
VoL.  XIX.  Part  L 
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1I1C  falt.  brine.  When  (MII  nHMil,  thcy  at«  /blded  up  Shi^reii. 
and  iewed  togedier  at  the  cdge,  the  fle(h  fide  bemg  in-  •  ..' 
nermoil,  and  the  ihagieened  Inir  Sde  outwards ;  after 
which  tiiey  are  dipped  thi«e  times  in  tbe  remains  of  an 
cxhauiled  kettle  of  the  iame  dye,  the  fupeTfluous  dye 
beiiv  each  timc  espreffed  ;  and  aiiter  this  procefs  they 
Bie  dipped  in  the  fre<h  dye  prepared  as  above,  which 
muil  not  be  expieffed.  The  Oura  are  then  hung  up  tn 
ibe  ihade  to  «Iry  ;  after  which  tbey  are  cleaned  and 
paited  at  the  edges. 

**  For  black  ihagreen,  gall  nuts  and  vitiioI  are  em* 
ployed  in  the  foUowing  manner :— •Tbe  iktns,  moiil:  hooL 
the  (Hckle,  are  tbickly  beilrewed  with  finely  pulveTized 
gall  tuus.  They  are  then  folded  together,  and  laid  over 
each  other  for  24  hourt.  A  new  ley,  of  Utter  faGne 
earth  otjĕiora,  is  in  the  mean  time  prepared,  and  poor- 
cd  hot  mto  fmall  troughs.  In  this  ley  each  ikin  is  fe- 
Tcral  times  dipped  ;  after  whicb  they  are  again  beitrew- 
ed  with  pounded  gall-nuts,  and  placed  in  heaps  for  f 
certain  period,  that  the  galls  may  tboroughly  penetratĕ 
them,  and  they  are  diied  and  beat,  to  free  them  from 
the  duR  of  the  galls.  Y/hen  this  is  done,  they  arĕ 
nibbed  over,  on  the  ihagreen  fide,  with  melted  iheep*s 
tallow,  and  expoied  a  lutle  in  the  fun,  that  they  may 
imbibe  the  greafe.  The  ihaneen  makers  are  accuito- 
med  alfo  to  roll  up  eacb  ikin  iepaiately,  and  to  prefs  or 
Aiueeze  it  with  their  handt  againft  ibme  hard  fubftancey 
in  order  to  promote  the  abibrptioa  of  the  talhnr.  The 
iiipeiAuons  particles  arĕ  remoTcd  by  means  of  a  blunt 
woodcB  icraper  (urac)  ;  and  when  thit  proceit  u  finiih- 
ed,  and  the  iluns  have  lain  ibme  time,  a  fuificient  quan- 
tity  of  ntriol  of  iron  b  diSblTcd  in  water,  witb  which 
the  ihagreen  is  moiilened  on  both  fides,  and  by  thit 
operatim  it  acquiret  a  beautiiul  black  dye.  It  is  then- 
di«fliMl  at  the  edges,  and  in  other  places  where  there 
■re  any  Mcaniihes. 

"  To  obtain  whtte  ihagieen,  the  ikins  muft  fiift  be 
mcsitened  on  the  ihagreen  fide  with  a  ilrong  folatioa 
of  alum,  When  the  £kin  has  imbibed  thit  liquor,  it  it 
daubed  orer  on  both  fidet  with  a  paftc  made  of  fiour, 
which  is  iiiffend  to  dry.  The  paSe  it  then  waihed  off 
with  alum  vrater,  and  the  ikin  it  placed  in  the  fiin  till 
it  is  comi^etcly  dry.  As  ibon  at4t  is  dty,  it  is  gentl/ 
bc^neated  «rith  pure  melted  iheep*s  tallow,  which  it  it 
liiffered  to  imbibe  in  the  Cin ;  and  to  promate  the  A 
fe&,  tt  it  preffed  and  worked  with  the  hands.  Thc 
Ikina  ue  tben  frdlened  in  fiicceffion  to  the  befbre-meiu 
tioned  bench,  where  warm  water  is  poured  OTer  them, 
aad  the  fiqierfl«ous  fat  is  fi:raped  off  with  a  blunt  wood'. 
cn  inAmment.  la  thc  Iaft  opemtion  the  warm  water 
is  of  ereat  ierTice.  In  this  manner  ihagTcen  fetkStlf 
white  u  obtained,  and  nothing  remaios  but  to  paie  thc 
cdges  and  dieis  it. 

"  But  this  white  ihi^reen'is  not  intended  fo  much 
for  remaininE  in  that  Aate,  as  {or  leceiTing  a  dark  red 
dye ;  becau£,  by  tbe  «boTe  prcTiaus  procefs,  the  cor 
leur  becomet  much  mota  peded.  Tiie  Ikins  deilined 
for  a  red  aiioat  muft  not  be  immeried  firft  in  ley  q£ 
bitter  ialt  earth  (Jchorc),  and  then  in  pidtle,  but  aiter 
they  have  been  whitened,  muft  b»  left  to  ^k  in  thc 
pickle  for  24  hours.  llie  dye  is  prepared  from  cocM- 
neal,  which  the  Taitart  call  kirmitK.  Aboot  a  pound 
of  tbe  dried  herb  tfcliegann,  which  growt  in  great  abuti^ 
diuioe  in  tha  nciEhtiourbood  of  Aftracan,  and  it  a  kin4 
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ShaKKen  of  foda  plarrt  or  kali  (falfoltt  eriea^ts')  (a),  it  boiled  a     could  nat  hare  entertained  had  tbtt  adion  been  «t  tlul 


iiill  hour  in  a  kettle  containtng  abmit  foar  coRBmon 
pailiuls  of  water ;  by  which  means  the  watcr  acquiret  • 
greeniOj  colour.  The  herb  is  then  taken  out,  and  about 
half  a  ponnd  of  pounded  cochineal  is  put  into  tbe  kettle, 
snd  the  liquor,it  left  to  boil  a  (ull  hour,  carc  bdng  t»- 
ken  to  ftir  it  that  it  may  not  run  over.  Abottt  1 5  or 
20  dramt  of  a  fubftance  wbich  the  dyert  call  liiter  (or> 
challa)  it  added,  and  when  the  liqaor  has  been  boiled 
for  ibme  time  longer,  the  kettle  is  remoTed  from  the 
iire.  The  Ikins  taken  from  the  pickle  are  then  i^aced 
over  each  other  in  troughs,  and  the  dye-liquor  is  pour» 
ed  oTer  them  four  d^erent  times,  and  rubbed  into  them 
with  ihe  hands,  that  the  colour  may  be  cqually  iaabibed 
and  diSbred.  The  Iiquor  each  time  is  expreffed  ;  aftcr 
which  they  are  fit  for  being  dried.  Skins  prepared  in 
this  manner  are  fold  at  a  mucb  dearer  rate  Uian  any  of 
the  olher  kinds." 

SHAIK  properly  iignifies  an  <4d  man.  In  the  eaft 
it  is  ufed  to  denotc  a  lord  or  chief,  a  man  of  enancnoe 
and  property.     See  Schi£CHS. 

SHAKE,  tn  finging.'    Sec  Triu.. 

SHAKESPEARE  or  Shakweare,  WUiiam^  tho 
prince  of  draraatic  writers,  wat  bom  at  8tratferd  apon 
ATon  in  Warwicklhire,  on  tbe  23^  of  Apiil  1564: 
From  the  regifter  of  that  lown,  it  appears  that  b 
plague  broke  out  therc  on  tbe  ^oth  of  June  iollowing, 
which  raged  with  great  violence  ;  bat  &rtunately  it 
dld  iwt  reach  the  houfc  in  wbich  this  in&nt  prodigjr 
lay.  His  father,  John  Shakerpeare,  enjoyed  a  IbmiU 
patrimonial  eftate,  and  wat  a  conGderable  dealer  tn 
Wool ;  hit  mother  wat  the  daughter  and  heir  of  Robert 
Arden  of  Wellingcote.  Our  itlufttious  pcet  bcing  de- 
iigned  for  tbe  bafioeft  of  klt  Ctthrr,  receited  no  lxtter 
cducation  than  the  inftniAiont  wbtch  the  free-lcheol 
of  Stratford  could  afford.  After  applying  foine  timo 
to  thĕ  ftudy  of  Litin,  he  wu  called  home  to  afiift  hit 
{ather,  who  leems  by  fomc  arcidtsit  to  hiiv«  bcen  rcdo' 
ced  in  bis  circaniftanoe>.  '  Bc^mc  arrivwg  at  -.thc  agc 
of  19,  he  married  tbc  daugbter  of  Mr  Hathaway,  • 
fiibftantial  yeotnan  in  thc  «eigbbeurhood  of  Straitfi)Rl> 
This  lady  wat  eigbt  ^eart  older  than  her  huAiaiHi. 
Having  the  fnisfortun*  to  £all  into  bad  eompany,  be 
was  icduccd  into  ibaie  proAigatt  aftion«,  which  drew 
on  lum  a  criimnal  pn>f«cutiah,  and  at  lcngth  tbrccd 
liint  to  take  refitge  in  the  capital.  In  conoert  with 
hit  afibciatet,.he  bnAc  into  a  paric  bclongtng  to  Str 
Thomat  Lucy  of  Charlecotc,  and  carried  off  ibme  of 
)iis  deer.  Every  ad*itter  of  $hakcfpe«rc  wtll  repret 
that  fuch  a  bleniiSi  Aionki  have  ftaMied  his  charaaer ) 
but,  perhapt,  if  any  thing  can  estennate  hts  guilt,  w« 
Bught  afciibe  it  to  tbc  opntiont  of  tbe  age,  wliicii,  per- 
haps,  as  was  formerly  tbe  care  in  Scotland,  laigbt  aM 
dliftingutfti  the  kililing  of  deer  by  imj  «aark  of  £%race, 
or  any  cbarge  of  crininality.  Onc  ttniW  at  leaft  is 
«ertain,  that  Shakefpeara  himfelf  thonght  MMt  the  p«o* 
iecutiim  which  Sir  ThoMM  taifed  againtt  hita  wns  car- 
ried  en  witb  too  graat  feverity ;  an  opiman  whick  fac 


time  viewed  in  thc  £iaie  crimiaal  light  as  it  is  at  pidcDt  ^i^ 
Shakefpeare  teftified  his  reientmcnt  agaioA  Sir  Thoaiai, '  "^ 
by  wiiting  a  &tirical  ballad,  wbich  exafpcrated  him  fo 
nuch,  tlut  the  proce&  was  carried  on  with  icdoubled 
vioIence }  and  the  young  poct,  tn  order  to  av«d  ihe 
paniOiment  of  the  law,  wat  obliged  to  make  hit  ercape. 
Thit  ballad  would  be  conddered  at  a  curious  lelick,  oa 
account  of  its  being  the  firft  produ£tion  of  Sbakefpeare; 
it  would  aUb  bc  intereAing  to  perufe  a  poem  which  ctnild 
irritate  the  baronet  to  ib  bigb  a  degree.  TiaditioD  hal 
prcierved  iIk  firft  ftanza: 

•    A  parliaraente  meteber,  a  juftice  of  peace, 
At  home  a  poor  icare-ciow,  at  London  an  afte. 
If  lowSe  is  Lucy,  as  fome  volke  mifcalle  it, 
Tbcn  Lucy  it  lowfie  wbatevcr  bc&ll  it : 

Hc  tbinlts  him{elf  grcatc, 

Yet  an  affe  in  his  ftate, 
\Ve  allowe  by  his  cart,  but  ivith  affes  to  mete. 
If  Locy  is  lowfic,  as  fanie-volke  iiiili»lle  it, 
Sing  Iavrfic  Lucy  wbatever  befall  it.  <' 

If  tbe  reft  of  the  ballad  was  of  a  |uecc  with  this  ftni-. 
oa,  it  might  affift  us  to  ferm  fome  opanion  of  the  inita- 
i>ility  of  thebarooet,  but  will  enable  uc  to  faim  oo  idea 
of  thc  opcning  geniut  of  ShalK^pcaie. 
.  Thus  cspelled  from  liit  native  villagc,  he  repaiml  to 
London,  where  he  wa»  glad  to  accept  a  fabontiDate  oU 
fice  in  tbc  tbeatre.  It  Jiat  bcen  faid  tl»t  be  w«  firft 
engagcd,  whilc  the  piay  was  ading,  !n  bolding  tiia  borlei 
of  tfaofc  who  rode  te  tlie  thettie ;  but  this  fiory  ttB» 
jon  a  iknder  £oiuidation.  At  Jut  name  it  fiannd  print- 
cd  among  thoie  of  thc  otiter  playcri  befofe  fi>ine  oid  . 
plays,  it  is  pr<d>able  tlwt  he  waa  iaiait  time  en^oyed 
at  an  ader ;  bat  we  are  not  inibnncd  what  charaden 
ht  ploycd ;  we  are  only  toid,  tbat  tbe  part  whicb  be 
«ded  bcft  wai  tbat  of  the  Ghoft  in  Haialct;  and  that 
iie  a^i^arcd  in  the  cbarader  af  Adam  in  jtt  yo*  Sh 
*t.  If  tlie  namct  of  the  aAon  pt«fised  to  Bea  Jonlbn^ 
{day  oiEotry  Mmu  m  Mt  Humatir  weic  ariangcd  iatha 
£une  erder  at  tiit  pei£>ns  repie&nted,  whach  it  vcry  fit>. 
bable,  SIiakcfp««re  i^yed  tte  part  of  Old  Knorell. 
We  havc  Rafon  thcieibrc  to  fiippofe,  at  &r  at  we  caa 
arroc  from  tiieie  few  fa£b,  that  he  gtnendly  ^eprelcnted 
oid  men.  See  Molane'*  Cbronology,  in  his  cditiaa  ti 
SiiatLcfpearc 

Bat  tlkough  fae  wm  not  qualificd  to  Aiine  at  an  ac> 
tor,  he  wos  now  ia  dm  iltaBtion  triuch  coald  moft  <f- 
CE^taally  tadSi  tbole  latent  iparka  of  geaios  wUch  af- 
terwards  barA  iwtii  witii  fo  re^lendent  a  ftaane.  Be- 
i»g  WcU  ac^«ainted  with  the  neduuiical  bofincii  of  thc 
theatie  and  the  tafte  of  the  times ;  pofleffed  of  a  kneW" 
le<^c  of  tlie  ckaiadcri  «f  meh  idtniUtng  intuitien,  an 
imaginatioR  tbat  raaged  at  large  tliioagh  natatc,  i«- 
ieding  tlM  grand,  tite  fiiblioie,  and  tiM  beantifi>I;  « ju> 
diciaus  catttion,  tkat  di^poied  bim  to  {»afer  thofe  ploti 
wbicb  had  tlrcady  bcca  Iboad  to  jdca&  ;  an  unconimoa 

iuency 


(a)  The  beautiSJ  red  Turkey  leatber  11  dyed  witb  Gocbineat  pre{>Bred  in  the  lS«ne  manner.  Profcflbr  Gae- 
Sn  junior,  in  the  fecond  part  or  iiit  Trawh  througb  Ruiiia,  explains  the  hffAi-lfi:kt^amt  by  «rttn^a  amntw,  having 
doubtteis  been  decaved  by  the  appeanmee  tlte  platrt  acquires  a&er  it  has  btea  dtied.  Bcfides,  this  artem/u  u  {mai 
Mkly  in  the  middle  of  Sibetia,  and  never  «n  tbe  wcA  fide  of  the  Iitifcli. 
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Aoency  and  foree  of  espreflio«  j  he  was  quall£ed  at  once 
to  cclipCĕ  all  who  had.gone  beĔare  hiai. 

NotwithRanding  tne  unrivalled  geniut  of  Shake- 
fpeare,  moil  of  his  plots  weie  the  inTention  of  others; 
«rluch,  however,  he  c^rtaiaily  nud)  improved,  tf  hc  did 
ttot  entirely  new-modeL  We  aic  Bffuied,  that  prior  t« 
the  theatrical  compofitioas  of  Shakefpeare,  dramatia 
pieces  were  written  on  the  foUowing  iiib)e3s,  viz. 
j[ing  John.  King  Richard  II.  and  III.  King  Henty  IV. 
and  V.  King  Henry  VIII.  King  Lear,  Antony  and 
Cleopatra,  MeaTuic  fer  Meafure,  tbe  Merchant  of 
Venice,  the  Tnmng  of  a  Shrew,  and  the  Comedj  o£ 
£ffocs. 

;.  Anong  his  patrons,  the  earl  of  Soathamptoa  is  par- 
tieubirly  h«noured  by  bim,  in  thc  dcdication  of  tw« 
]loems,  Ycnos  and  Adonis,  and  Lucrece  ;  in  the  latter 
cCpccialiy,  fae.  txfttihi  him&li  in  fuch  tcrms  as  give« 
ccaintenancc  tp  what  is  related  of  that  patron's  di- 
lling«iflied  gen*rofity  to  him.  In  thc  heginning  o£ 
King  JameS'  I.*s  t¥>gn  (if  nat 'fooner)  he  was  one  af 
the  prineipal  managers  «f  the  playhoule,  and  conti- 
imed  m  it  fieveral  yeata  «Aerwards ;  tliL,  liaTing  ac- 
^uired  lUch  a  fottHne  f»  fatitfied  his  moderate  wiAies 
«Dd  vie^s  in  life, 'Itc  quitted  the  ftage,  and  all  othcr 
(MSneTs,  and  ^iHiA  the  remainder  of  hit  time  in  an  h«- 
nourahle  ea(e,  ttkAs  natnre  town  of  Strat&rd,  tvhere  bc 
Gved  in  a  han<)faine  hoofe  ■oit  his  twn  purchafing,  to 
«hick  tie  gave  llier  name  ot  Nno  PJae*}  and  he  had 
<he  f(ood  fc«tune  to  faveitfrom  tlic^amM  in  the  dread- 
M  i»  «hat  oonf«ncd  thc  gwateA  part  of  tbe  «own  ia 

*  fa  Ae  heg(rtn!t>g  «f  4he  y«af  ic^i^,  he  made  hu 
trill,  wlierein  he  tc(H€cd  hii  reTpcd  to  hit  qaondani 
'faitoMn  {n  'the  ^eatret  he  appointed  his  youngeil 
dnglMer,^aiHdy  with  hcrtwlhcmd, 'Im  cxccatort,  and 
lMq«eathed  M  then  4he  (]4ft  paTt«f  MtcOate,  whieh 
thcy  came  into  die  poffcflion  of  not  Icag  after.  H^ 
"ikd  on  the  ijd  of  Ap^  foUowi«g,  bcing  the  j^d  year 
-«f  hit  age ;  and  wat  intetred  among  l»t  ancettors  en 
tiic  north  ^de  -o^  the  diatacel,  tn  tht  gteat  charch  ()f 
"BttaliiM^;  #)ieH;'there  ii  •  handforae  monnment  «rcded 
^lrhlto,  inleribcd  vMb  liie  toDowkg  dcgiac  dkHch  in 
'tadn; 

Ju^»  Pi/Jmm,  genio  Socratem,  arte  Maronem, 
Ttrra  ttgit,  Populus  nutret,  Olynipus  habet. 

'In  ^thi  yyiu-  1740,  another  v«fy  noble  one  wa<  railcd  to 
-hismeHiery,  at  the  pilblie  expenee,  in  W«ftminfter  ah- 
-hey;  an  amplc  eontribiition'forthis  parpofe  being  made 
B^  CKhibiting  his  tragedy  of  Julius  'Ct8far,  at  the 
•1heaife<-royal  in  Drury-Lane,  April  sSth  1738. 

Ner  «aft  we  «nut  raeniiomng  another  tcMniony  of 
Ae  veneration  paid  to  his  manes  by  thc  public  in  gene- 
lal,  whidh  ts,  th«t  a  nkulberry-trae  pkntcd  upon  his 
tAate  hy  the  hands  aif  this  -fevered  bard,  wat  cut  dewn 
-iMt  «any  years  ago  ;  -and  the  wood  Mng  cenvert«d  t« 
(Mral  domeltie  mes,  w«s  aU  cageriy  beught  at  a  h!gh 
-ptice,  and  each  fingle  f4eoe  -tre^ured  «p  4y  its  ptttciha- 
'%r  as  a  precie»s  memorial  of  thc  planter. 

The  charaAer  of  ^iakcfpe«re  et  a  dramatlc  wrtter 
hM  been  «{ten  drawn,  but  pe^ps  never  with  more  ad- 
cwecy  thon  by  the-pen  «f  Dr  Johnion  :  <*fihdK^ate 
(rsys  he)  is  above  all  Mrriters,  at  leaft  above  aU-modeia 
^tert,  the  poct  of  iMtaite ;  thc  poet  that  hokb  up  to 
U  Naders  a  hkiM  micat  «f  iMonMS  ctA  af  liic. 
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Hia  charaders  aie  not  raodificd  by  thc  cuAems  bf  par. 
ticular  places,  unpra3ifed  by  the  reft  of  thc  world  ;  by 
the  peculiaiitiet  of  fiudies  or  proteiTiont,  which  can ' 
opeiate  but  upon  linaU  n^mbers ;  or  by  the  accidents 
(rf  tTanfimt  ialhions  or  temporary  opinions :  they  are  th« 
genuine  progeny  of  common  humanity,  fuch  as  the 
«rorld  wiil  always  fupply,  and  obiervation  wiU.  always 
find.  His  perfons  t&  and  ^peak.  by  the  inAuence  of 
thole  general  paAipns  and  piinciples  by  which  all  minds 
aie  agitated,  and  the  whole  fyliem  of  life  is  conti{>ued 
in  motion.  In  the  writings  of  other  poets,  a  chaiaSer 
is  too  oiten  aa  individual ;  in  thofe  of  Shakelpeaic,  it  is 
coramonly  a  fpccies. 

"  It  is  frinn  tliis  wide  cxtcnGon  of  defign  that  ia 
taac\i  inftiudioR  is  derived.  It  is  this  which  fills  the 
plays  of  SludLefpeare  with  praOicai  axioms  and  domei* 
tic  wifdom.  It  was  faid  of  Euripides,  that  eveiy  vetft 
•ras  •  precept ;  and  it  may  be  faid  of  Shakefpeaie,  that 
fcom  his  workt  may  be  coUeded  a  fyftem  of  civil  and 
economical  pnidence:  Yet  his  real  power  is  not  ihowit 
in  the  fplendor  af  particular  paSiiges,  but  by  thc  pro> 
grc&  of  his  fahk,  and  thc  tenor  of  his  dialoguc  ;  and  hc 
that  triet  to  tccommend  him  by  iclaSt  quotationt,  wlU 
iiicceed  likc  the  pedant  in  Hieroclet,  who,  when  he  of<> 
iiered  hls  houfc  to  iale,  carricd  a  biici(,  in  his  pocket  as  a 
fpccimca. 

-  w  ijpea  evcry  othcr  ila^  thc  uiiivei;ial  agent  ii  love, 
by  whoG:  power  all  good^and  evil  is  diftributed,  anil 
««eiy  aSioB  quiduiicd  or  rctarded.  But  love  i»  only 
«nc  of  many  paffiont ;  and  as  it  has  na  great  iniittenc^ 
upen  the  iiiai  of  life,  it  lias  little  operation  in  the  dia- 
«lat  of~B  poet  iriio  caught  his  idcat  iirom  the  living 
MTorld,  and  exhibitcd  only  what  he  faw  before  him,  Hc 
kncw  that  any  other  'paSion,  as  it  was  regulai  or  cxor- 
hitant,  was  a  cauiĕ  of  happineb  or  cahKoity. 
:  *'  ChaiaAert  thus  ample  and  gencral  werc  not  t.aiily 
diicriminatcd  and  pseienwd  ;  yet  perhaps  no  poet  ever 
JKJtpt  his  peribnages  more-dr(Und  from  each-other, 

**  Other  dramatiAs  can  only  gain  attcntion  by  hypcr- 
iiotical  or  8ggravated  chera6iers,  by  fabulous  and  unex- 
miipled  exeeltence  or  depravity,  os  the  wrilers  of  bsr- 
liaraus  romanoes  inrigeiated  the  ecader  by  a  giant  and 
«  dwarf ;  and  he  that  ihould  ferm  Iiis  cxpe^ations  of 
Imaian  afiairs  from  the  play,  or  from  the  talc,  <W«uld 
be  cquaUy  deceived.  -Shakerpeare  has  no  heroct,'  his  , 
feoics  are  'occupied  only  by  men,  wb«  afi  and  fpeek  as 
tlie  reader  diinks  tliat  he  ihould  himrelf  have  fpoken 
or  aAetfon  the  GMiie  pccailon  :  £ven  where  the  ajjency 
tt  fttpematural,  the  dialogue  ts  level  with  life.  Othcr 
«rritcrs  dirguife  the  moR  natural  paftions  and  moft.irr- 
qucnt  incidcnts)  ib  that  he  who  coatcmplates  thon  in 
Che  hook  wiU  not  ktiow  Uiem  in  tbe  warld:  Shake- 
fpeafe  approximates  the  remote,  and  familiarixes  the 
wonderiul ;  the  event  whi«h  he  reprefcnts  will  not  Inp- 
pen,  bnt  if  -it  wcre  poAible,  its  efiedt  would  probably 
4>e  (uch  as  he  has  aiiigned ;  and  it  may  be  &id,  that  he 
bas  not  only  -ihown  human  nature  as  it  ads  <in  real  cxt- 
geneica,  but«s  itwould  be  fo«nd  -in  trialt  to  whicinit 
Cannot  be  expoied. 

"  This  therefore'is  the  praife  of  Shakefpeare,  that 
his  drama  is  the  mirror  of  Iife  ;  that  he  Who  has  mazed 
bis  itnaginationj  in  following  the  phantoms  which  other 
-writers  raiie  up  hefere  him,  may  here  be  cured  of  his 
deKrious  ecftafies,  by  reading  human  fentimentt  in  hu- 
tnaa  languagc :  -by  icenes  iirom  which  a  lieraut  may  efti- 
D  d  s  mate 
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imte  tbebWiiiidioBi  of  the  wsrld,  aad  a conSeSor  pte- 

,  di^  thc  pragrefs  ol  tbe  pa{fioni." 

The  .learning  of  Shak.erpeare  ha»  &equently  beea  t 
ibbje£l  Qf  in^uiry.  .  That  he  poiTeiTed  much  claAkal 
knowledge  does  not  appear,  yet  he  was  certainly  ac« 
quainted  with  the  Latin  poets,  particukrly  with  Te> 
lence,  as  CoJaan  has  juitly  reniark.ed,  which  appears 
firom  his-  uilng  the  word  tira/oaiea/.  Nor  was  he  un< 
acqttainted  with  French  and  Italian*  We  are  indeed 
told,  that  the  paAages  in  which  thePe  languages  occur 
jnight  be  impertinent  additions  of  the '  players ;  but  b  it 
prcbable,  that  any  of  the  players  fi>  far  furpaied  Sbake- 
^peare? 

That  much  knowledge  is  fcatteied  over  his  works  is 
very  juiUy  obferved  by  Pope;  but  it  is  often  fuch 
knowledge  as  books  did  not  Tupply.  *'  There  is,  how« 
jcver,  proof  enough  (fays  Dr  Johnfon)  that  he  was  « 
'«eiy  diligent  reader ;  nor  was  our  language  then  ta 
indigei^  of  books,  but  that  he  might  Tery  liberally  in- 
dulge  his  curioSty  without  excur£an  into  foreign  lite> 
nturc.     Many  of  the  Roman  authors  were  tranibted, 

'  «nd  fome  of  the  Greek ;  the  Beformatian  had  fil]ed  the 
kingdom  with  theobgic»!  leaiaing  }  moil  of  the  topics 
of  human  dii(|uiiition  had  found  Engliih  writers ;  and 
poetry  had  been  cullivatcd,  not  only  vnth  diligencc, 
but  fuQcefs.  This  was  a  ilock  of  knowledge  fufficient 
Sor  a  oiiad  b  capoble  of  appcopriatang  and  impronng 

The  works  of  Shakefpeare  cenfift  of  55  dramatic 
pieces.  The  foUowing  is  the  chronological  order  which 
Mr  Malone  has  endeavoured  to  eAabliih,  alter  a  nunute 
inveIlig«tion,  in  which  he  has  in  general  been  fucce(s- 

.     t.  Tu&  P«»rt  of  King  Henry  VI. 

2.  Second  Pait  of  Kmg  Henry  VI..        • 

3.  Third  Pact  of  King  Henry  VI. 

4.  A  Midfuma*er  Night*s  Drcam 

5.  Comedy  of  Errors 

6.  Taming  of  the  Shrew  • 


J 

33.  Othdlo 

34.  The  TempeA 

35.  Twelfth  Nigbt 
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1611 

i6t} 
1614 


^ 


2.  Love's  Labour  LsA 
.  Two  Gentlemcn  of  Vcrona 
,■  9.  Romco  and  Juliet 
le.  Hamlet 

11.  King-John  •  •> 

13.  King  Ricbard  IL  » 

13.  King  Riehard  IIL 

14.  Firft  Part  of  King  Henry  IV. 

I  j.  Seoond  Part  of  Kmg  Heniy  IV. 
|6.  The  Merchant  of  Venice 

17.  All'sWeU  that  EndsWcU 

18.  King  Henry  V. 

19.  Mu^  Ado.about  Nothing 

20.  A«  yo«  like  it  - 
:ti.  Merry  Wives  of  Wind&r 
22.  King  Henry  VIII. 

aj.  Troilus  aad  CreSida 

24.  Mearure  for  MeaTurc 

25.  The  Wintof's  Tale 

26.  King  Lear 

37.  Cymb^Iline    .        - 

28.  Macbedi 

«9.  Julius  Ciefrr  -  « 

30.'Antony  and  Cleopatr»         • 

jx.  Timon  of  Athcna. 

3:)..Cqn»l»aii*      ....'•  j    « 


1589 

»59« 
1591 
1592 

«59a 

»594 
»594 
»595 
»595 
J596 
J59< 
»597 
»597 
»597 
»598 
»59« 
»598 
»599 
1600 
j6oo 
1601 
i6ot 
1602 
1603 
1604 
1605 
1605 
1606 
1607 
160B 
1609 
161« 


The  firft  three  of  theic,  Mr  Malone  thinks,  there  is 
very  ftroag  reaion  to  heliere  are  not  ihe  original  pro. 
dudions  of  Shakefpeare  ;  but  that  he  probably  alteied 
tlwm,  and  added  fome  new  (cenes.  - 

In  tbe  firft  fblio  edition  in  1623,  theie  plays  'were  at. 
titkd  "  Mr  WilliMn  Shakefpeare's  Comedies,  Hittoriet, 
and  Tragedies."  Tliey  have  bteti  publiAied  by  vaiioBi 
editors.  The  firft  folia  edition  by  Ifaac  Jaggard  and 
Edward  Blount }  the  fccond,  folio,  1632,  by  Tbeaus 
Cotes  ior  Robert  AUot;  the  thiid,  1664,  for  P.  C; 
thc  &urtb,  1685,  iat  H.  Herringman,  £.  Brewiler, 
and  R.  Bentley.  Rowe.puUiAed  an  8to  editioB  in 
1709,'!^  7  vols,  and  a  i2mo  e^tion  in  1714,1^  9vob; 
for  which  he  received  36I.  los.  Pope  pobliihed  a  410 
edition  io  1725,  in  6  v»ls,  and  a  i^aso  ia  1728,  ia 
10  vols;  Ibr  whi^  be  wtas  paid  21 7I.  I2s.  Tbcobald 
^ve  a  new  cdition  in  8vdsb  1733,  in  7  Tcds,  anothcr 
in  i2mo  in  1740,  in  8  'Vob;  and  reccsved  for  his  k> 
bour  652I.  los.  Sir  Thoaias  HaoaMr  pubUdicd  an  «di- 
tion  in  1744,  in  6  Tols  ^to.  Dr  Warburtoa's  8to 
cdition  came  out  in  1 747,  in  8  Tok ;  for  which  he  wa» 
paid  560L  The  cditions  publiihed  finoc  that  time,  m 
Dr  JohniiMi's  in  1765,  in  8  toI»  8t«.  Ste*cns's  'm 
1766,  ia  4  Tols  8vo.  Capell's  in  1768,  i»  10  teit, 
crown  8«o ;  Ibr  this  the  author  was  p«id  300I.  A  b' 
oond  edition  of  Haniner's  in  1771,  6  Tols.  Johniim^ 
and  SteTens's  in  1773,  *"  »°  ^**^  «^'  *  fecoiKle£. 
don  in  1778  •,  a  thind  bj  Reed  tn  1785  i  and  Makoe^ 
ciown  8vo  editkm  in  1789,  in  lO  Tolt. 

Tbe  moft  authentic  ^  the  old  editioBS  is  tbat  af 
1623.  "  At  laft  .(&y«  Dr  Joh|ifim)  an  odiden  was 
undertaken  by  Howe ;  not  becauie  a  peet  was  to  be 
publiihed  by  a  poet,  £Dr  Rowe  iĕeBak  to  haTc  thonght 
Tcry  little  on  corredkm  or  expIanatiion,  but  that  our 
8Uthor's  works  nught  appeer  like  thofe  of  his  iratenir- 
ly,  with  the  appendages  of  a  life  and  recomaMndateiy 
pre&ce.  Rowe  has  been  clamorouily  Uamed  ibr  nok 
perfbrmtng  what  he  did  not  undertake ;  aiid  it  is  time 
that  juAice  be  done  htm,  by  conieiiing,  that  tho^gb  fae 
ieems  to  have  had  no  thought  af  coiruption  beyosid  the 
printer's  errors,  yet  he  has  made  many  emendations,  if 
they  were  not  made  before,  which  his  ii]Cce£R>rs  bave 
receiTed  vnthottt  acknowledgment,  aitd  which,  if  thcy 
had  produced  them,  would  haTe  fiUed  pagee  with  cen> 
(iires  of  the  ftupidity  by  which  the  faults  were  can* 
mitted;  with  dilplays  of  the  abrurdities  which  they  in- 
Tolved,  with  oftentatioos  expoiitians  «f  the  new  reading^ 
and  ielf-congtatulations  on  the  bappineis  of  ^feoiTering 
it." 

The  naUon  had  beei»  fer  many  years  centent  eneogh 
with  Mr  Rowe'sperformance,  when  Mr  Popc  madetlim- 
ac^uamted  with  tbe  true  ilate  of  Shakefpeare's  text,aiow- 
ed  that  it  was  estremely  corrupt,  and  gBve  rea&n  to  hape 
that  there  were  means  of  leilDrming  it.  Mr  P^'s  edi- 
tion,  however,  he  obferves,  feU  below  his  own  eipeda- 
tioBS ;  and  he  was  ib  much  ofiended,  when  he  was  ionnd 
to  have  Ieft  any  thing  lor  ot  Ws  to  do,  that  he  paSed  thc 
latter  part  oC-  hu  life  ia  a  ftate  «f  boAility  wi^  «crbal 
ciitiei&i. 

The  only  taik,  in  the  opinien  of  Mr  MakiM,  ibr 
«bidkBafc  iw  «ainwtl;  and  indifjpitta]»Iy  qaalifiei^ 
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^jHke»   «is  to  mark  tbe  hults  and  beauties  of  his  author.— 

&»•    Whcn  fae  andcrtook  the  oHice  of  a  commenlator,  every 

^*     ' anomaly  of  language,  and  every  espreOTion  that  was  cur- 

^    '       rently  in  ufe,  were  conlidered  as  errors  or  corruptions, 

and  tlie  text  was  altered  or  amended,  as  it  was  called,  at 

plcaAire.     Pope  is  openly  charged  with  being  one  of  the 

great  corrupters  of  Shakerpeare's  text. 

Pope  was  fucceeded  by  Theobald,  who  coUated  the 
ancient  copies,  and  re£tified  many  errors.  He  was, 
kowerer,  a  man  of  narrow  comprehenSon  and  of  little 
kaming,  and  what  is  wode,  in  his  reports  of  copies  and 
editions,  he  is  not  to  be  truiled  without  examination. 
I  From  the  iiberties  taken  by  Pope,  the  edition  of  Theo- 

bald  was  juIUy  preferred,  becaufe  be  profiefled  to  adhere 
to  the  ancient  copies  more  ftridly,  and  iliullrated  a  few 
patSiges  by  cztradts  haia  the  writers  of  our  poet^s 
age.  Still,  howeTer,  he  was  a  conOderable  innovator  ; 
and  while  a  few  arbitrary  changes  made  by  Pope  were 
detcAcd,  inBumerable  ibphidications  were  Clently  a- 
dopted. 

Sir  Thoma*  Hanmer,  who  comes  next,  was  a  man  of 

cridcal  abilitirs,  and  of  extenfive  learning.     His  correc- 

tos  are  commonly  juft,  but  fametimes  c^ricieus.     He 

:  ii  ceniorable,  too,  for  receiving  without  exanunation  al- 

noit  ali  the  innovations  of  Pope. 

The  oci^nal  and  predominant  ertor  of  Warburtoa*t 

conmentary,  is  acquie(cence  in  his  fiill  thoughts;  that 

precipitatian    which  is    produced    by    confcioufnefs  of 

^ic  dilcemment ;  asid  that  conSdence  which  preruities 

to  do,  by  furveying  the  fur£tce,  what  labour  only  can 

peribrm,   hy  penetrating  to  the  bottom.   ,  His  notes  ex- 

{  mbit  foi«climes  perrerle  interpretations,  and  fometimes 

improbable  conje^hues ;  he  at  one  time  gives  the  author 

I  noR  pn>fiindity  of  meanine  than  the  &ntence  admits, 

aad  at  another  £fcavers  abnirdities  where  the  fenfe  is 

plain  to  every  other  leader.     But  his  emendations  are 

likcwife  often  happy  and  juft ;  and  hi»  interpretation  af 

>       oblcure  paflages  leamed  and  f«gacious. 

It  bas  indeed  been  faid  by  his  defender8,  that  his  great 
•iHeA  was  ta  difplay  his  own  leaming  ;  andcertainly,  in 
f]Me  of  the  clamour  niCtd  againd  him  for  fubftituting  his 
own  chimerical  conceits  inftead  of  the  genuine  text  of 
Shakerpeare,  his  work  increarcd  his  teputation.  But  aa 
it  is  of  Uttle  value  as  a  commentary  on  Shakefpeare,  iince 
Waiburton  is  now  gone,  his  work  will  probably  foon  fink 
into  oblivion. 

In  1765  Dr  Johnron's  edition,  which  had  long  been 
inpatiently  expeded,  was  given  to  the  public.  His  vi- 
gonms  and  oomprehenfive  underilandirig  threw  more 
liKbt  on  bis  author  tban  all  bis  predece£brs  had  done. 
The  chander  wbich  he  gaye  of  each  play  is  generally 
JDft.  Hm  reiutation  of  the  &lfe  gloilĕs  of  Theobald  and 
Warburton,  and  bis  numerous  explications  of  involved 
md  difficult  paiTages,  entitle  him  to  tbe  giadttide  of  eTe> 
ly  admiter  of  Shakefpeare. 

The  laft  editor  is  Mr  Malone,  who-  was  eight  years 
enploycd  in  preparing  his  cdition.  By  colkting  tKe 
.noft  antbentic  copies,  he  has  been  caTeful  to  purify  the 
tcxt.  He  has  been  (b induSrious,.  inorder  to  difcover 
the  meaning  of  tbe  autbor,  that  he  hat  ran&cked  many 
ralumes,  anid  truAs  tbat,  befides  hu  additional  illuftra« 
.tiomy  Bot  a  fingle  Taluable  explication  of  any  obfcuie 
paOwe  in  thefe  plays  has  erer  appeared,  whicb  be  has 
aot  mlinted  in  bis  edition.  He  rejeds  Titus  Andro- 
^icas,  as  wel}  as  tbe  tbree  plays.&naiBrij  meDtioned,  u 
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not  being  tbe  anthentk  produdions  of  Shakerpeare.  To 
the  whole  he  has  added  an  appendix,  and  a  copious  gIof- 
fary. — Of  this  work  a  Iefs  expenfive  edition  has  been  pub- 
li(hed  in  7  voIs  1 2mo,  in  which  the  general  introduAoiy  v 
obfervations  prefixed  to  the  difierent  plays  are  preferTed, 
and  the  numerous  notes  abridged. 

This  judicious  commentator  has  certainly  done  more 
for  the  elucidation  and  corre£tion  of  Shakefpeare  than  all 
who  came  before  him,  and  has  foIlowed  with  inde&ti- 
gable  patience  the  only  road  whicb  a  commentator  of 
Shakefpeate  ought  to  obferve. 

Within  50  years  zhet  our  poet^s  death,  Dryden  fay« 
that  he  was  becorae  "  a  little  obfolete ;"  and  m  the  be- 
^nning  of  thc  i8th  century  Lord  Shafteft>uiy  complains 
of  his  rude  unpolilhed  ftyle,  and  his  8ntiquated  phra&r 
and  wit.  Thefe  coraplaintswere  ovring  to  the  great  re- 
Tolution  which  the  £ngli(h  language  has  undergone,  and 
to  the  want  of  an  enlightened  commentator.  Tbeiĕ 
complaints  are  now  removed,  for  an  enlightened  com' 
-mentator  has  been  found  in  Mr  Malone. 

We  have  only  farther  to  add,  thatln  the  year  1790 
a  copious  index  to  the  remarkable  paAages  and  wordi 
in  tbe  plays  of  Shakefpeare  was  publiOied  by  tbe  Re- 
Tctend  Mr  Aylcough ;  a  gentleman  to  whom  tbe  lite- 
rary  world  is  much  indebted  for  {everal  Teiy  valuable 
keys  of  knowledge.  In  fine,  tbe  adnirers  of  Shake- 
fpeare  are  now,  by  tbe  labours  of  feTeral  eminent  men^ 
nimi(hed  with  every  help  that  can  enable  them  to  under» 
fiand  the  fenfe  and  to  tafte  the  beautics  of  thistUullrious- 
poet. 

SHAKLES.    See  Shackles. 
SHALE,  in  Mineralogy,  a  kind  of  ScHnnra,  of ' 
a  black  colour  and  (laty  Aru^ure,  or  a  cky  bardened 
into  a  ftony  confiftence,  and  fi>  mucb  impregnated  witb- 
bituraen  tliat  it  becomes  (iunewbat  like  a  coal.     The 
acid  emitted  from  Aiale,  during  its  caldnation,  uniting. 
it(elf  to  ihe  argillaceous  earth  of  the  (halc,  fbrms  alum.. 
About  1 20  tons  ef  calcined  (hale  will  make  one  ton. 
of  alum.    The  (hale,  after  being  cakined,  is  fteeped 
in  water,  by  which  means  the  alum,  wbich  is  fi>rmed 
dutmg  the  calcination  of  the  (hale,  is  diffi>lTed :  this- 
diflblved  alum   undergpes  various  operations  befi>re  ib 
is  formed  into  the  alum  of  the  (bops.     Watfon's  Che- 
mical  £flays,  vol.  ii.  p.  3  i.j.     See  AuJK;  Chemistrt 
IkJeei.. 

This  kind  of  (late  forms  large  Arata  in  Derfoy(bire  ;. 
and  that  which  lies  near  the  furface  of  the  earth  is  of  a 
Toher  and  more  (hivery  texture  than  that  which  Ues. 
deeper.     It  is  aIfo  found  in  large  ftrata,  generally  aboTe^ 
the  coal,  in  moft  coal  counties  of  this  kingdom. 

SHALLOP,  ShalIiOOP,  or  Slooi<,  is  a  fmail  light 
Tefiel,  with  only  a  fmaU  main-mafl  and  fbre-maft,  and. 
lug-fails,  to  haul  up,  and  let  d<>wn,  on  occafion.— ^hat 
lops  are  commonly  good  (iulers,  andare  tbeiefore  often.' 
ured  as  tenders  upon  men  of  war.. 

SHALLOT,  or  £schalot.  See  Allium,  Botaw 
NY  and  Gardening  Indeii.. 

SHAMANS  are  wizards  or  conjurers,  in  high  re> 
pute  among  feTeraI  idolatrous  nations  inhabiting  dif- 
terent  parts  of  Rudia.  By  their  cnchantments  they 
ptetend  to  cure  dilĕares,  to  divert  mistbrtunes,  and  to 
Ibretel  (uturity.  They  are  great  obfervers  of  dreami, 
by  the  interpretation  of  wluch  they  judge  of  their  good 
or  bad  fortune.  They  pretend  Iikewife  to  chiromanc;,. 
and  t9  foietel  a.Qum'$  £ood  or  ill  fuccefs  by  tbe  lines  of 
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Sbamblet.^s  hand.     Bj  there  and  fuch  like  means  Oiey  have  a 
veiygreat  arcendancy  OTcr  the  underliandings,  and  a 
'  great  inHuence  on  the  condu£V,  of  thore  people. 

SHAMBLES,  among  miners,  a  {brt  of  niches  or 
landing  places,  left  at  {ucti  dillances  in  the  adits  of  the 
Biines,  that  thĕ  fhovel-men  may  conveniently  throw  np 
the  ore  from  (hamble  to  (hamble,  till  it  comes  to  the  top 
■of  the  mine. 

SHAMOIS,  Chamois,  or  Shammt,  a  kind  of  lea- 
ther,  either  dreffed  in  oil  or  tanned,  much  edeemed  for 
its  foftnefs,  pliancy,  &.c  It  is  prepared  from  the  Ikin 
■of  the  chamois,  or  Ihamois,  a  kind  of  rupicapra,  or  wild 
goat,  called  aUb  iPard,  inhabiting  the  mountains  of  Dau- 
phiny,  Saroj,  PiediBont,  and  the  Pyrenees.  Befides  ihe 
foftnefs  and  warmth  of  the  leather,  it  has  the  faculty  of 
bearing  foap  witbout  damage ;  which  renders  it  very  ufe- 
iiil  on  raany  accounts. 

In  France,  &c.  foffie  wear  the  Ikin  raw,  without  any 
preparation.  Shaomiy  leather  ii  ufed  ior  the  purifyinj  oF 
■mercury,  which  is  done  by  paHing  it  through  the  pores  of 
this  Sdn,  which  are  very  clore.  The  true  chamois  lea- 
ther  is  counteriuted  with  common  goat,  kid,  and  evca 
with  (heep  ikins,  the  pra£lice  of  which  makes  a  particu- 
}mc  profe{Gon,  called  by  the  French  cAamo^tre.  The 
Iaft,  though  the  Ieafl  edeemed,  is  yet  fo  popular,  and 
fuch  vaft  ^uantities  of  it  are  prepared,  erpecially  about 
Orleans,  Mariĕilles,  and  Tholoufe,  that  it  may  be  proper 
to  give  the  method  of  preparation. 

manner  ofJbamoiJing,  or  ofprtparing  Jheep,  goot,  or 
kidjliini  in  oil,in  imitaliou  qfjbamnty. — The  ikins,  being 
'mihed,  drained,  and  fmearea  over  wiih  quicklime  on  the 
fie£hy  (ide,  are  folded  in  two  lengthwiCe,  the  wool  out- 
wards,  and  laid  in  heaps,  and  fo  Ieft  to  ferment  eight 
.days,  or,  if  they  had  been  left  to  dry  after  Haying,  then 
i]fteen  d%ys. 

Then  tbcy  are  waihed  out,  drained,  and  half  dried  j 
-laid  on  a  wooden  leg,or  horfe,  the  woolAripped  ofFwith 
fi  round  &3.S.  for  ihat  purpofe,  and  laid  in  a  weak  pit,  the 
lime  whereof  had  been  ufed  before,  and  has  loft  the  great- 
cft  part  of  its  force. 

After  24  hours  they  ere  taken  out,  and  left  to  drain 
34  more}  they  are  then  put  in  another  fironger  pit, 
S^his  done,  they  are  taken  out,  drained,  and  put  in 
again,  by  tums ;  which  begins  to  difpoie  them  to  take 
oil  'y  '«Bd  diis'  pra£tice  they  continue  fi»r  dx  weeks  in 
fuBimer,  or  three  monlhs  in  winter  :  at  the  end  where- 
of  they  are  wa(hed  out,  laid  on  the  wooden  leg,  and  the 
furface  of  the  Acin  on  the  wool  (ide  peeled  oS,  to  render 
them  the  fofter  }  then  made  into  parcels,  (leeped  a  night 
in  the  river,  in  winter  more,  ftretched  lix  or  feven  over 
one  another  on  the  wooden  leg,  and  the  knife  pafted 
^rongly  on  the  (le(h  fide,  to  talie  oif  any  thing  (iiper- 
Huous,  and  render  the  (kin  faaooth.  Then  they  are 
fteeped,  as  before,  in  the  river,  and  the  fame  operation 
is  repeated  on  the  wool  fide  \  they  are  then  thrown  into 
a  tub  of  water,  with  bran  in  it,  which  is  brewed  among 
the  ikins  ttll  the  greateA  part  (licks  to  them,  and  thcn 
iepatated  into  difbn£l  tubs,  till  they  fwell,  and  rire  of 
themCeWes  above  the  water.  By  this  means  ihe  re- 
-nains  of  the  lime  are  clearedout ;  they  are  then  wrung 
out,  hung  up  to  dry  on  ropes,  and  (ent  to  the  mill,  'witn 
the  quantity  of  oil  neceFary  to  fcour  them  :  the  beft  oil 
is  that  of  ftock-ii(h.  Here  they  »re  (irft  thrown  in 
bundles  into  the  river  for  12  hours,  then  laid  in  the  . 
mill-trough,  and  fulled-without  x>il  till  they  be  \vell  fofb- 
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ened  \  then  oiled  wth  the  hand,  one  by  one,  an3  tlius  Ad 
fermed  into  parcels  of  iaixx  (kins  each }  which  are  mill-  I 
ed  and  dried  on  cords  a  fecond  time  ;  then  a  third ;  atid  ^ 
then  oiled  again,  and  dried.  This  proceis  is  reptated 
as  often  as  nece^lity  requires }  when  done,  if  there  be 
any  moifture  remaining,  thcy  are  dried  in  a  ftove,  and 
made  up  into  parcels  wrapped  up  in  wool  j  after  (bioe 
time  they  are  opened  to  the  air,  but  wrapped  up  again 
as  befOre,  till  fuch  time  as  the  oil  feems  to  have  Ioft  aH 
its  fbrce,  which  it  ordinarily  does  in  24  hours-.  Tbe 
fkins  are  then  retumed  firom  the  min  to  the  cbanoifeT 
to  be  Tcotired  ;  which  is  done  by  putting  them  in  a  Ori- 
vium  of  wood-aihes,  working  and  beaiing  them  in  it^with 
poles,  and  leaving  them  to  (teep  till  the  ley  bath  kad 
its  efie£t ;  then  they  ate  wrung  out,  ffeeped  in  artottier 
lixivium,  wrung  again ;  and  this  is  repeated  till  all  thc 
greafe  and  oil  be  purged  out.  When  this  is  done,  they 
are  half  dried,  and  pai^ed  over  a  fiiarp-edged  ironinAra- 
ment,  placed  perpendicular  in  a  block,  wUeh  opens, 
.foftens,  and  makes  them  gentle.  LaftlT,  they  are  tbo- 
toughly  dried,  and  paffed  over  the  fame  initrunient 
again  }  'which  fini(hes  the  preparation,  and  leaves  theui 
in  form  of  (hammy. 

Kid  and  goat  ikitis  are  {hamoifed  in  the  fame  nanner 
as  thofe  of  (heep,  escepting  that  the  hair  is  taken  off 
without  the  ufe  of  any  lime ;  and  that  'when  bnwght 
from  the  mill  they  undergo  a  particular  preparatton 
called  ramfl/ing,i\it  moft  delicate  and  di(ficuit  ofalI  the 
others.  It  con(ifts  in  this,  that,  as  f6on  as  brought  from 
the  mill,  they  are  fteeped  in'a  (it  lixiviutn,  taken  out, 
ftretched  on  a  round  wooden  leg,  and  the  hair  is  (crapcd 
ofF  with  the  knife  ;  this  makes  diem  iinooth,  and  in 
Mrorking  to  caft  a  kind  of  (ine  knap.  The  diflScuIty  is 
in  fcraping  them  evenly. 

SHANK,  or  SaJKK-Painter,  m  a  fl»ip,  is  a  (hort 
chain  faftened  under  the  foremaft  (hrouds,  by  a  bolt,  to 
the  (hip's  fides,  having  at  the  other  end  a  rope  iaftened 
to  it.  On  this  (hank-painter  the  Whole  weigbt  of  thie 
aft  part  of  the  anchor  refts,  when  it  lies  by  the  (hip^s  Gde. 
The  ropc,  by  which  it  is  hauled  up,  is  made  iiaft  abowta , 
timberhead. 

Shakk, in  the  man^ge,  that  part  of  a liOT^e^s  Kireleg 
which  lies  between  the  knee  and  the  iittlock.  '. 

SHANKER,  or  CHANCnrE,  in  Medicine,  a  tnalignant 
ulcer,  ufually  occaiioned  by  fome  venereal  dilbrder.  See 
Medicine,  N°  350. 

•  SHANNON,  the  hrgeft  river  in  Ireland,  and  ow 
of  the  (incd  in   the  Britilh    dominions,   not   only  oa 
account  of  its  rolling  200  miles,  but  alib  of  its  great 
depth  in  moft  places,  and  the  gentlenefs  of  its  current, 
by  which  it  might  be  made  exceedingly  ferviccable  to 
the  improvement  of  the  country,  the  communication  oT 
its  inhabitants,  and  confequently  the  promoting  ef  inland 
"trade,    through   the   grcateft  part  of  its  long  conrTe. 
But  the  peculiar  prerogative  of  the  Shannon  is  its  iito- 
ation,  rutming  from  north  to  fouth,  and  feparating  the 
proyince  of  Connaught  irom  Leinfter  and  MunRcr,  an^ 
of  confequence  dividing  the  .greatefl  part  of  Irehind  in- 
to  what  lies  on  the  eaft  and  that  on  the  weft  of  the  ti- 
ver ;  watering  in   its  paitage  the  valuab]e   county  of 
Leitrim,  the  plentiful  ihire  of  Rofcommon,  the  ihnliul 
county  of  Galway,  and  the  ,pleafant  county  of  Clare  j 
the  (imall  but  fine  (hire  of  Lbngford,  the  King's  coun- 
.  ty,  and  fertile  county  of  Meath  iti  LeinAer,  tne  popu» 
lous  county  of  Tipperaiy,  the  fpadous  (hire  of  Lime- 
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wk,  and  tbe  rough  but  pleanmt  county  of  Kerry  in 

I      Muntter  i  vifitlng  lo  counties  in  its  palTage,  and  havtng 

i^    on  iu  banks  the  {bUowing  rcmarkable  places,  viz.  Let- 

f  '       tiiat,  Jamedown,    LaneArarough,    Athlone,  Clonfert, 

Killaloe»  and  Limerick }  at  2o  leagues  bclo\v  the  latter 

it  Tpreads  gradually  reveral  miles  in  extent,  fo  tbat  fome 

hare  coaCaered  its  eipanfion  as  a  lake.     It  at  laft  joins 

its  watcrs  to  the  ica,  being  navigable  all  that  way  far 

the  largeA  ^elTcls. 

SHANSCRIT,  the  language  of  the  BrammsofHin- 
doAan.     See  Philoi/jgy,  iea.  v. 

SHAR£  ofa  Ploigu,  that  part  which  cnU  the 
gTound  }  the  extremity  forwards  being  covered  with  a 
uiirppointed  iren,  called  the^oint  qftiejhare,  and  the 
end  of  the  wood  bchind  the  Im/  of  the  Jhare. 

SHARK.     Sce  Squalus,  IciniiYOi.oGT  Index. 

SHARON,  a  name  common  to  tbrec  cantons  of  Pa- 
leHinc.  The  fir(l  lay  between  Mount  Tabor  and  the  {ea 
of  Tiberias  '■,  the  fecond  betwcen  the  city  of  Cierarca  of 
PaleSine,  and  Joppa  -y  and  thc  third  lay  beyond  Jordan. 
To  give  an  idea  of  peTfe£l  beauty,  iraiah  faid,  the  glory 
of  Lebanon  and  the  bcauty  of  Carmel  mud  be  joined  to 
r  the  abundance  of  Sharon.     (Ifuah  xxxiii.  9.  xxxi.  2.). 

The  plains  of  Sharon  aie  of  vaft  exlent ;  and,  when 
£irveyed  by  the  Abbe  Mariti  a  few  years  ago,  thcy  were 
Ibwn  with  cucumbers  j  and  be  informs  us,  that  fach  a 
number  is  annually  produccd,  as  itot  only  to  fupp1y  ths 
nhole  neighbourhood,  but  alfo  all  tbe  coafts  of  Cypnis 
and  the  city  of  Damietta.  In  the  middle  of  the  plain, 
betwecn  Aifus  and  Lydda,  rifes  a  fmaU  mountain,  upon 
the  ridge  of  which  there  is  a  fmaU  vilhge  caUed  Sharon, 
from  the  namc  of  the  ancient  city  whole  king  was  con- 
^uered  by  Jo{hua. 

SHARP,  James,  archbilLop  of  St  Andrew's,  wa» 
bom  of  a  good  &mily  •  in  BanAshire  in  1 6 1 8,  He 
^erotcd  himrelf  very  early  to  the  church,  and  was 
cdttcatcd  Sor  that  purpofe  in  the  nniverfity  of  Abcr- 
deen.  When  the  iblemn  lcague  and  covenant  was 
iramcd  !n  1638,  the  leatned  men  in  tbat  (eminary,  and 
joong  Sharp  in  particular,  declared  themrelves  decid- 
edlj  agatnil  it.  To  avoid  the  inliilts  and  indignities  to 
wbich  he  was  fubjeded  in  conIequence  of  this  condu^ 
he  letired  to  England,  where  he  contraAed  an  acquain- 
tance  widi  iome  of  the  moA  celebrated  diyiites  in  that 
countiy. 

At  the  coinmenceBicnt  of  the  civil  wats  be  Ktume4 
to  Scotland.  Doring  his  Joumey  thither,  he  acciden- 
tally  met  with  Lord  OienKird,  who  was  (b  charmed 
witk  bis  ooBver(iition,  that  he  invited  him  to  his  houfe, 
While  he  reCded  with  that  nobleman,  he  bccame  known 
to  the  earl  of  Rothcs,  who  procured  him  a  profefibrfltip 
at  St  Andiew^S.  By  the  intercA  of  the  carl  of  Craw. 
iord  be  was  foon  aifter  appointed  miniAer  of  Crail) 
where  he  conduded  himielf,  it  is  faid,  in  an  excmplaiy 
Biaimer. 

Sharp  had  always  incliited  to  the  caule  of  royalty, 
and  had  fbr  ibme  timc  kept  up  a  correipondence  with 
i^  exiled  ptincc.  After  the  dcath  of  tbc  protedor  be 
began  to  dcclare  himfelf  more  openly,  and  (cems  to  bave 
cnjoyed  a  gccat  ibare  of  the  coniidence  Df  Monk,  who 
was  at  that  tune  planning  the  rcAoration.  of  Charles  II. 
When  that  general  marchitd  to  London,  the  preibyte- 
lians  fent  Soarp  to  attend  him  in  order  to  fupport 
their  intercAs.  At  the  requcft  of  General  Monk  and 
Ihe  chi«f  prelbyterians  in  Scotland,    Ab  Sharp  wu 
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fent  over  to  the  king  at  Brcda  to  procure  fi9m  hiai,  if 
poiTible,  the  eftablllbment  of  prcibytenaniTm.  On  his 
return,  he  ailured  his  iriends  that "  hc  bad  found  the 
king  very  aSredionate  to  Scotland,  and.reiblved  not  to 
wrong  thc  fettled  govemment  of  thc  church  :  but  he  ap- 
prehcnded  they  were  miftaken  who  went  about  to  efta- 
bliih  the  preibyterian  govcrament." 

Charles  was  foon  atter  reftored  without  any  terms., 
AU  tbe  laws  pafled  in  Scotland  fmce  the  year  1633  ^^^ 
repealed  ■,  the  king  and  his  miniAers  rerolyed  at  all  ha. 
zards  to  reftore  prdacy.  Mr  Sharp,  who  had  been 
commiiTioned  by  tbe  Scotcb  prelbyteriaiu  to  mansge 
their  inlereiis  wilh  the  kmg,  was  preyailcd  upon  to  ahan. 
don  the  party  •■,  and,  as  a  reward  &r  his  compUance,  hc; 
was  made  archbiihop  of  St  Andrcw's.  Tbis  condud; 
tendered  him  v«ry  odious  in  Scotland }  he  was  $ccufed 
of  tteachery  and  pcrfidy,  and  reptx)<ached  by  his  olS^ 
friends  as  a  trailor  and  renegado.  The  abfiird  and  wan-; 
ton  cnielties  which  were  afterwards  committed,  and- 
which  were  imputed  in  a  grcat  meafiirc  to  thc  archhiiliop, 
rcndered  him  iUU  more  detefted.  Nor  is  it  piobable 
that  thefe  accuiationt  were  without  foundation  :  the  vcry 
circumAancc  of  his  having  bcen  forinerIy  of  tbc  preiby. 
terian  party  would  induce  him,  aftcr  for{aking  theni,  to- 
trcat  thcm  with  feveri^.  Befidcs,itiscartais,thatwhcn 
after  the  rout  at  Penthnd-hiils  he  receivedaaorderiiroii^< 
thc  king  to  ftop  the  executions,  he  kept  it  £9^  ibme  Lime 
before  he  produced  it  to  counciL 

There  was  one  MitcbcU  a  preachcr,  and  a  dcfperate 
ianatic,  who  had  fermed  the  deiign  of  taking  vengeance 
iix  tbefe  cruelties  by  affaflinating  the  aichbiihop.      He' 
fired  a  piftol  at  him  as  he  was  fitting  in  his  coach }  but 
the  biibop  of  Orkney,  lifting  up  Us  hand  at  the  monient, 
intercepted  the  ball.     Tbough   this  happened  in  th^ 
midft  of  EdUnborgh,  the  pritiute  was  fo  much  detciied, 
that  nobady  ilopped  tbe  aiTaOin ;  who,  having  walked 
leifurely  home,  and  thrown  off  his  difguife,  retumed^ 
and  mixed  unfurpefled  with  the  crowd.     Some  yearf. 
after,  the  archbi{bop  obferving  a  man  eyeing  him  witb- 
keenneis,  fufpc£led  tbat  h«  was  the  affaflin,  and  ordeied 
bim  to  be  brought  before  him.     It  was  MitchclL   Twe 
loaded  piftoU  werc  found  in  kis  pockeU     The  primat^  ' 
offered  him  a  pardon  if  he  would  confefs  the  crimc  }- 
the  man  complied )  but  Sharp,  regardlers  of  his  promife, 
condnĕled  him  to  the  council.     The  council  alfo  Kave' 
him  a  foIciim  promife  of  pardon  if  he  would  confcis  Us  - 
rujlt,  and  diicover  his  accompliccs.     They  were  much 
difappointed  ta  hear  that  enly  one  man  was  privv  to  bi; 
pnrpoC;,  wbo  waj  fince  dead.    Mitchell  was  then  brgught 
before  a  court  of  jvftice,  aod  ordcred  to  m;.ke  a  tbir4 
confeiEon,  which  be  reiuiiHl.    He  was  imprifor.t  d  ibr ' 
ieveral  years,  and  then  tried.    Hb  own  confefli»u  was  - 
urged  8gainft  hinb     \\  was  in  vain  for  bim  to  plead  ihe 
iUegallty  of  that  cvidence,  and  to  appeal  to  the  promiie 
of  pardon  preyiouAy  given.     Thc  council  took  an  oath 
.  that  they  had  given  no  fuch  promife ;  and  MitchcII  was 
condemncd.     Laudcrdaie,  wiio  at  Ibat  ttme  goTemeo' 
Scotland,  would  bave  pardoned  hin),  but  thc  primate  in- 
fifted  on  his  cxcution  •■,  obferving,  that  if  a^ailins  wer^ 
permittcd  to  go  unpuniihed,  his  life  inuft  be  continually 
tn  danger.     MitcheU  was  accordingly  executed. 

Sharp  had  a  fervant,  one  Caimichacl,  who  by  his 

cruelty  had  rendercd  himlclf  parlicularly  odious  to  the 

'  sealots.     Nine  men  £3rmed  the  reiblution  of  waylaying 

him  in  Magus-moor,  about  threc  mHes  £nom  St  An- 

diew's«. 
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'^9aif.  dtt^'*t,  "Whilc  thtywere  wdtinK  tta  thU  man,  th« 
'  nrimate  himrelf  appeared  with  rery  few  attcndanU. 
This  they  looked  upon  as  a  declaration  of  heaven  ia 
■ihdr  £avour }  and  calling  out,  "  the  Lord  hat  dclivered 
him  into  our  hands,*'  \hej  ran  up  to  the  carriage. 
They  fired  at  him  without  eSed;  a  circumllancc 
-which  was  afterwards  imputed  to  magic.  They  then 
difpatched  him  with  their  fword8,  regardlefs  of  thc 
tears  and  intreaties  of  his  daughter,  who  accompani' 
cd  him  (a). 

Thus  fell  ArchbiChop  Sharp,  whofe  memory  is  even 
at  prelent  detefted  by  the  common  people  of  Scotland. 
His  abilities  were  eertainly  good,  and  in  the  carly  part 
fif  his  life  he  appears  with  honour  and  dignity.  But 
bis  condu£l  afterwards  was  too  cruel  and  infincere  to 
merit  approbation.  His  treatment  of  Mitchcll  was 
mean  and  vindi£live.  How  far  he  contributed  to  thc 
meafures  adopted  againil  the  pre(bjterians  is  not  cer- 
tain.  They  were  equally  cruel  and  impolitic  }  nor-did 
their  eiFe£ts  ceafe  with  the  ineafures  themrelves.  The 
unheard-of  cnielties  exercifed  by  the  miniilers  of  Cha.  II. 
againft  the  adherents  of  the  covenant,  raifed  fuch  a  flame 
of  enthufiafm  and  lugotry  as  i<  not  yet  entircly  extin- 
gui(hed. 

Sharp,  Dr  John,  archbiOiop  of  York,  was  deicend- 
cd  from  the  Sharps  of  Little  Norton,  a  family  of  Brad- 
ford  Dale  in  Yorkihire ;  and  was  fon  of  an  eminent 
tradcGnan  of  Bradford,  where  hc  was  bom  in  1644. 
He  was  cducatcd  at  Cambridge,  and  in  1667  cntered 
into  orders.  That  famc  ycar  he  became  domeftic  chap- 
bin  to  Sr  Heneage  ilndi,  then  attomey-gcncral.  In 
1672  hc  was  collated  to  the  archdeaconry  of  BerMhirc. 
In  1675  he  was  inftalled  a  prebcndary  in  the  cathedral 
church  of  Norwich  ;  and  the  year  following  wat  infti- 
tuted  into  the  reAory  of  St  Bartholomew  near  the 
Royal  Ejcchange,  London.  In  1681  he  was,  by  thc 
intcreft  of  his  patron  Sir  Heneage  Finch,  then  lord  high 
chancellor  of  England,  made  dean  of  Norwich  ;  but  m 
1686  was  fiifpenokd  for  taking  occafion,  in  fome  of  his 
iermons,  to  vindicate  the  dodrinc  of  the  church  of  Eng- 
land  in  oppoGtion  to  Popery.  In  1688  he  was  fwom 
chaplain  to  King  James  II.  bcing  thcn  probably  reftored 
after  his  fufpcnfion  for  it  is  certain  that  he  was  cha- 
plain  to  King  Charles  II.  and  attended  as  a  court  cha- 
plain  atthc  coronation  of  King  Jamcs  II.  In  1689  he 
was  declared  dean  of  Canterbury ;  but  never  could  bc 
pcrfuaded  to  fill  up  any  of  thc  vacancies  made  by  tha 
deprived  bilhops.  Upon  the  death  of  Dr  Lamplugh,  he 
was  promotcd  to  thc  fce  of  York.  In  1702  he  preach> 
ed  the  iĕrmon  at  the  coronation  of  Queen  Anne  ;  and 
thc  faBAe  year  was  fwom  of  thc  privy-coundl,  and  madc 
lord  almoncr  to  her  majefty.  He  died  at  Bath  in  1713 ; 
and  was  interred  in  the  cathedral  of  York,  where  a  mo- 
nmnent  is  ere&ed  to  his  memory,— His  innuAis,  which 
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were  colleded  after  l^s  dcath  and  puUidied  in  7  wds    Vtm 
8to,  are  juAly  admired,  '■■■»8 

SUARr,  Ahroham,  an  eminent  Engliih  mathemati-  j 
cian,  and  ailronomer,  was  bom  at  Uittle  Horton,  near  ^ 
Bradford,  tn  thc  year  1651.  Hc  was  put  apprentice 
to  a  mcrchant  at  Mancheitcr ;  but  ia  ftrongly  was  lie 
inclined  to  the  ftudy  of  mathematics,  that  he  &x>n  foand 
his  fituation  both  iikfome  and  dilagreeable.  £y  the 
mutual  conient,  thprpfore,  of  his  nudter  and  himfelf,  he 
quitted  the  bufinefs  of  a  merchant.  He  then  remored 
to  Liverpool,  where  he  wholly  devoted  himfelf  to  ma. 
thematical  ftudies,and  where,  for  a  fubfiftence,  he  taught 
writing  and  accounts. 

Soon  after  this  a  merchant  from  London,  in  wholĕ 
houre  thc  celebrated  Mr  Flamfteed  then  lodged,  enga. 
ged  Mr  Sbarp  to  be  his  book-keeper.  With  this  emi. 
nent  aiironomer  he  foon  contraded  an  intimate  friend- 
ihip,  and  by  his  recommendation  he  obtained  a  more  pro- 
fitable  employment  in  the  dock-yard  of  Chatham,  wbere 
he  continued  till  his  iriend  and  patron  called  him  to 
his  aftiftance.  Mr  Sharp  was  chieAy  employed  in 
the  conilrudion  of  the  mural  arch,  which  he  Sniihed  in 
the  couHe  of  14  months  ib  entirely  to  the  iatisiadion 
ef  Mr  Flamftecd,  that  he  fpoke  of  him  in  terms  of  th« 
highcA  prai&.  In  thc  opinion  of  Mr  Smeaton,  this 
was  thc  firft  good  inttrument  of  the  ktnd,  and  Mr  Sharp 
the  firft  aTtift  who  cut  delicate  divifions  on  aftronoiiii« 
cal  infirumcnts.  Whcn  this  infirument  was  conitmded, 
Mr  Sharp  was  but  35,  and  Mr  Flamfteed  30  years  Qf 
agc.  Mr  Sharp  alTilicd  his  iriend  in  making  a  cata- 
l^ue  of  ncarfy  3000  fixed  ftars,  with  tbdr  loigitudes 
and  magnitudes,  thcir  right  aieeniioDs  and  polat  dift. 
ances,  with  the  variati«ns  of  tlie  fame  while  they 
changc  their  lon^tude  by  one  degree. 

But  from  the&tigue  of  conilantly  obfeiving  the 
ftars  by  night,  in  a  cold  thin  air,  added  to  a  weakly 
conftitution,  hj^  health  was  much  impaired;  £ar  the 
recovery  of  which  he  requefted  leave  to  retire  Ut  his 
houfe  at  Horton,  where,  as  foon  as  he  felt  Iumielf  re» 
covering,  he  began  to  fit  up  an .  obiervatory  of  his  om, 
and  the  tde&opes  he  madc  ufe  of  were  all  of  his  omi 
conilrudion,  and  the  lenfes  ground  and  adja^ed  mdi 
his  own  hands. 

It  was  about  this  time  that  he  airifted  Mr  FIanfteed 
in  calculating  moft  of  the.tablcs  in  the  iĕcond  voIume  of 
his  JJiAoria  Cttle/Hs,  as  appears  by  thcir  lctters,  to  be 
feen  in  the  itands  of  Mr  Sharp^s  friendi  at  Horton. 
The  mathematician,  fays  Dr  Hutton,  neets  with  ibme- 
thing  extraordinary  in  Sharp*s  daborate  treatiiĕ  of  GeO' 
metry  ImproveJ ;  by  a  larga  and  accuiate  table  of  leg- 
ments  of  drcles,  its  conftradion  and  varioas  ufes  in  tne 
folution  of  feveral  dii&cult  problems,  with  compendious 
tables  for  finding  a  true  proporlional  part ;  and  thdr 
uie  in  thcie  or  any  other  tables  exemplificd  in  making 

logaritlun^ 


(a)  Such  is  ihc  account  g;iveM  by  all  our  hiftorians  of  tlie  murder  of  Archbiihop  Sharp  ;  and  that  he  iell  by 
tiie  hands  of  fanatics,  whom  he  perfecuted,  is  certain.  A  tradition,  hotvever,  has  been  preferved  ia  diierentia- 
milies  defcended  from  him,  which  may  be  mentioned,  and  is  in  itfelf  ccrtainly  not  incredible.  The  primate,  it 
iĕems,  who,  when  minifter  of  Crail,  was  peculiarly  fevere  in  puniihing  the  fin  of  fomication,  had,  in  the  plenitude 
of  his  3rchiepifcopal  authority,  taken  notice  of  a  criminal  amour  carried  on  between  a  nobleman  high  in  oSicc 
and  a  lady  of  ibme  iaihion  who  lived  within  liis  diocefe.  This  interferencc  was  in  that  licentioos  age  deemed  veiy 
imperrinent ;  and  the  aichbiih«p*s  dclccndants  belicve  that  thc  pioud  peer  inlUgatcd  thc  dcluded  rabble  to  ■>«• 
4e(  thjHr  anccUor.  -      * 
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tttf  logantlnni,  or  tlitir  natural  numbers,  to  6o  places  of  fi- 
'  I  gures ;  there  bebg  a  table  of  them  for  all  primes  to 
*^  1 100,  true  to  6i  figures.  His  concife  treatife  of  Polye- 
dra,  or  folid  bodies  of  inany  bafes,  both  of  the  regular 
ones  and  others ;  to  which  are  added,  1 2  new  ones, 
with  various  methods  of  forming  them,  and  their  exa£t 
dimenrions  in  furds  or  fpecies,  and  in  numbers }  illuilra- 
led  with  a  variety  of  coppcr-pl^iles,  neatly  engrayed  by 
his  ou-n  hands.  Indeed,  few  of  the  mathematical  in- 
ftrument  makers  could  esceed  him  In  exaflly  gra- 
duating  or  ncatly  engraving  mathematical  or  alhono- 
luical  indrumcntt.  He  poffeffed  a  remarkably  clear 
head  for  contriving,  and  an  extraordinary  hand  for 
eiecuting  any  thing,  not  only  in  mechanics,  but 
likewife  in  drawing,  writing,  and  making  the  mo(l 
beautiiul  figures  in  all  his  calculations  and  condruc- 
tions, 

The  quadrature  of  the  circle  was  undertaken  by  him 
ht  hts  own  amurement,  in  the  year  1699,  deduced  from 
two  different  feries,  by  which  the  truth  of  it  vva»  proved 
to  72  places  of  figures,  as  may  be  feen  in  Shert\'in's  Ta- 
bles  of  Logarithms.  In  the  fame  book  mr.y  likcwife 
be  feen  his  ingenious  imiirovemtnts  on  the  raakiiig  of 
Ibgarithms,  aud  the  conllru£ling  of  the  natutal  lines, 
tangents,  and  fecants. 

Mr  Sharp  kept  up  a  correfpondence  with  moft  of  the 
enrinent  mathcmaticians  and  allronomcrs  of  his  time, 
u  Flamfteed,  Newton,  Halley,  Wallis,  Hodgron,  &c. 
the  anrwers  to  whofe  letters  are  all  written  on  the  backs 
or  emptT  fpace«, '  of  the  letters  he  received,  in  a  (hort 
hand  of  his  own  5nvention.  Being  one  of  the  moft 
accurate  and  indefatigable  computers  whoever  esitted  } 
he  was  many  years  the  common  refource  for  Flamfteed, 
tit  Jonas  Moor,  Hatley,  and  others,  in  all  forls  of  trou- 
llefame  and  delicate  calculations. 

Mr  Sharp  was  never  married,  and  fpent  his  time  as  a 
hermit.  He  was  of  a  middle  ftature,  very  thin,  of  a 
weakJy  conAitution  ;  but  remarkably  feeble  during  the 
Lift  3  or  4  years  before  his  death,  which  happened  on 
the  i8th  of  July  1742,  in  the  9ift  year  of  his  age. 

He  was  very  irregalar  as  to  his  meals,  and  uncommon- 
ly  ^artng  5n  his  diet,  which  he  frequently  took  in  thc 
following  rpanner.  A  little  fquare  bole,  referabling  a 
window,  {ormed  a  communication  between  the  room 
Khere  ie  ttfually  Andied,  and  another  where  a  fervant 
cocld  enter ;  *nd  before  this  hole  he  had  contrived  a 
l&ding  board.  It  often  happened,  that  the  breakfaft, 
^nner,  and  lupper,  have  remained  untouched,  when  the 
itmnt  has  goue  to  remove  what  was  Ieft,— fo  deeply 
Washe  engaged  in  catculations. 

SUARr,  in  Mu/fc.     See  Intkrvai.. 

«HASTAH,  the  fame  as  Shaster. 

SHASTER,  Shastah,  or  Bedanc,  the  name  of  a 
&cred  book,  in  high  eRimation  among  the  idolaters  of 
lSn4oftan,  containing  all  the  dogmas  of  the  religion  6f 
the  bramins,  and  sU  tne  ceremonies  of  their  worAtip ;  and 
ferving  as  a  commentary  on  the  Vedam. 

The  term  Siq/fer  denotes  "  fcience"  or  "  fyftera" ; 
and  is  app&d  to  other  works  ot  aftronomy  and  ph)lofo- 
phy,  which  have  no  relation  to  th«  religion  of  the  Indians. 
None  but  the  bramins  and  rajahs  of  India  aiiie  allowed 
to  read  the  Yedam  ;  the  pr  eft$  of  the  Banians,  called 
ShiJerert,  may  tead  the  Shafter ;  and  the  pcople,  in  ge- 
Beral,  are  allowed  to  read  only  the  Paraa  or  Pouran, 
«tnch  is  a  commentary  <m  the  $hafier> 

Voi»  XIX.  Patt  h 
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The  ShaAer  is  divided  into  three  parts :  the  fitft  con-    Sbalter.. 
taining  the  moral  law  of  the  Indians  ;  tbe  facond,  the  * 
rites  and  ceremonies  of  their  religion ;  and  the  diird^ 
the^iftribution  of  the  people  into  tribe»  or  claffes,  wilh. 
the  duiies  pertaining  to  each  clafs. 

The  principal  precepts  of  morality,  contained  tn  tfic 
firft  part  of  the  Shafter,  are  the  following :  that  no  ani- 
mal  be  ktlled,  becaufe  ihe  Indians  attribute  Ibuls  ti 
bruie  aoimals  as  well  as  to  mankind ;  that  they  neitber 
hear  nor  fpeak  evil,  nor  drink  wine,  nor  eat  flcfli,  nor 
touch  any  thing  that  is  unclean  ;  that  they  obferve  the- 
feaih,  prayers,  and  waAiings,  which  their  law  prefcribes  ; 
that  they  lell  no  lies,  nor  be  guilty  of  deceil  in  trade; 
that  they  neither  opprefs  nor  offer  vIolence  to  one  ano- 
ther ;  that  they  celebrate  the  folcmn  feafts  and  fafts,  and 
appropriate  cerlain  hours  of  ordinary  {leep  to  cultivate  a 
diipoiition  for  prayer ;  and  that  they  do  not  fteal  or  dc- 
fraud  one  another. 

The  cereroonies,  contained  in  the  (econd  part  of  the- 
Shafter,  are  fuch  as  thefe  :  that  they  wafli  often  in  the 
rivers,  hereby  obtaining  the  pardon  of  their  Sns ;  that 
they  inatk  their  furehead  with  red,  in  token  of  their  re- 
lalion  to  the  Ceity;  that  they  prefent  offering$  and 
prayers  under  certain  Irees,  fet  apart  for  thb  purpofe  ; 
that  they  pray  in  the  tempies,  make  oblations  to  their 
pagodas  or  idols,  fipg  hymns,  and  make  proceAions, 
&c. ;  that  they  make  pilgrimages  to  diflant  rivers,  and 
efpecially  to  the  Gangc!s,  thcre  to  wafti  themrelves  and 
make  offerings ;  that  they  make  vow5  to  particuLr 
fainis,  according  to  their  refpeflive  departments;  that- 
they  render  homage  to  ihe  Dcity  at  the  firft  fight  of 
the  fun  ;  that  tbey  pay  their  rcfpefl  to  tlie  fun  and 
moon,  which  are  the  two  eyes  of  the  Deily ;  and  that 
ihey  treat  wilh  parlicular  veneration  lhofe  animals  that 
are  deemed  more  pure  than  oKhers ;  as  ihe  cow,  buffalon 
&c. ;  becaure  the  fouls  of  mcn  have  tranfmigrated  into 
thefe  animals. 

The  third  part  of  the  Shafter  records  the  diftribu- 
tion  of  the  people  into  four  claffes :  the  firft  being  that 
of  the  bramins  or  priefts,  appointed  to  inflrud  the  peo- 
ple ;  the  fecond,  that  of  the  kutteris  or  nobles,  who  are 
the  m?giftrates;  the  third,  that  of  the  Oiudderis  ot 
merchants ;  and  the  fourth,  that  of  the  mechanics, 
£ach  perfon  is  required  to  rcraain  in  the  c!afs  in  which 
he  was  born,  and  to  purrue  the  occupation  aAigned  ta 
him  by  the  Shafter.  According  to  the  bramnis,  the 
Shafter  was  imparted  by  God  him{ĕlf  to  Brahma,  and  by 
him  to  the  bramins ;  who  communicated  the  content* 
of  it  to  the  people. 

Modem  writers  have  given  us  very  different  accounts 
of  the  antiquity  and  importance  of  the  Shafter.  Mr 
Holwell,  who  had  made  confiderabIe  progrefs  in  the 
trandation  of  ihi»  book,  apprehends,  that  thc  mytholo- 
gy  as  well  as  ihe  cofmogony  of  the  Egyptians,  Greeks, 
and  Romans,  was  borrowed  from  the  doArines  of  the 
bramins,  contained  in  it,  even  to  the  copying  of  their 
esteriors  of  worrtiip,  and  the  diilribution  of  their  idols, 
though  gro&ly  mulilated  and  adulterated.  With  refpeA 
to  the  Vedam  and  Shafter,  or  fcripture$  of  the  Geo- 
toos,  thb  writer  infomis  us,  that  Vedam,  \n  the  Mala» 
bar  hnguage,  figni(ies  the  fame  as  Shafler  in  the  Shan» 
fcrit;  and  that  the  firft  book  is  followed  by  the  Gen. 
toos  of  the  Malabar  and  Coromandel  coafts,  and  aIfo  o( 
the  ifland  of  Ceylon.  The  ShaAer  is  foHowed  by  thjt 
.Geatpos  of  die  f  roTinccs  of  Bengal^  and  b/  aiB  the 
Cc  Otsnak 
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Slialler.  Gentoos  of -  the  reft  of  India,  commonly  eaUed  India 
»  Proptr,  along  the  cou[fe  of  the  rivers  Ganges  and  Jum- 
na  to  the  Indus.  Both  thefe  books  (ke  iays)  contain 
the  inditutes  of  their  refpe£live  religion  and  wor(hip, 
as  well  as  the  hillory  of  their  ancient  rajahs  and  princes, 
often  couched  under  allegory  and  fable.  Their  anti- 
quity  is  conlended  for  by  the  partiTans  of  each  ;  but  he 
thinks,  that  the  Hrailitude  of  their  names,  idols,  and 
great  part  of  their  worOiip,  Ieaves  little  room  to  doubt, 
iiay  plainly  evinces,  that  both  thefe  fcriptures  were  ori- 
ginally  one.  He  adds,  if  we  compare  the  great  purity 
and  chade  manners  of  the  Shaller  with  the  great.  ab- 
furdities  and  impurities  of  the  Vedam,  we  need  not 
heHtate  to  pronounce  the  latter  a  corruption  of  the 
former. 

Witb  regard  to  the  high  original  Qf  thefe  fcriptures, 
the  account  of  the  bramins  is  as  follows.  Brahma 
(that  is,  "  Mighty  Spirit"),  about  4866  yeais  ago, 
aiTumed  the  form  of  man  and  the  government  of  Indo- 
Ilan.  -  He  tranAated  the  divine  law  (deligned  for  the 
redoration  of  mankind,  who  had  oSiended  in  a  pre-ex- 
iilent  (late,  and  who  are  now  in  their  laft  fcene  of  pro- 
bation,  to  the  dignity  from  which  they  were  degraded) 
out  of  the  language  of  angels  into  the  well  known  Shan- 
fcrit  language,'and  called  his  tranAation  \!bt  Chartah 
Bluide  S/taJlah  oJBirmah,  or  the  Six  Scriptures  ofDivine 
Words  ofthe  Mighty  S/>irit.  He  appointed  the  bramins, 
deriving  their  namc  from  him,  to  preach  the  word  of 
God  j  and  the  doArines  of  the  Shaller  were  according- 
ly  preached  in  their  original  purity  looo  years.  About 
this  time  there  was  publidicd  a  paraphrafe  on  the  Char- 
tah  Bhade ;  and  about  500  -  years  afterwards,  a  fecond 
e.xpolition,  called  the  Aughtorrah  Bhade  Shq/la,  or  Eigi- 
teen  Boots  of  Divine  Wards,  written  in  a  charader  com- 
pounded  of  the  common  Indollan  and  the  Shanfcrit. 
This  innovation  produced  a  fchifm  among  the  Gen- 
toos ;  on  which  occalion,  it  is  faid,  tho^e  of  Coroman- 
del  and  Malabar  formed  a  fcripture  of  their  own, 
wliich  they  pretended  to  be  founded  on  the  Chartah 
Ehade  of  Bramah,  and  called  it  the  Vcdam  of  Bir- 
tnah,  or  Divine  Words  of  the  Mighty  Spirit.  The  ori- 
ginal  Chaitah  Bhade  was  thrown  afide,  and  at  length 
wholiy  'unknown,  except  to  a  fc:w  families }  who  can 
Aill  read  and  expound  it  in  the  Shanfcrit  chara^er. 
With  the  eltablilhment  of  the  Aughtorrah  Bhade,  and 
Yedam,  which,  according  to  the  Gentoo  account,  is 
3366  years  ago,  their  polytheifm  commenced  j  and  the 
principles  of  religion  became  fo  obfcure,  and  their  ce- 
remonies  fo  numerous,  that  every  head  of  a  family  was 
obliged  to  keep  a  bramin  as  a  guide  both  in  faith  and 
praaicc.  Mr  Holwell  is  of  opinion,  that  the  Chartah 
Bhade,  or  Original  Scriptures,  are  not  copied  from  any 
other  fyftcm  of  theology,  promulgaled  to  or  obtruded 
upon  mankind.  The  Gentoos  do  not  attribute  them  to 
Zoroafler  j  and  MrHolwell  fuppofcs,  that  both  Za»>q|l/;r 
and  Pythagoras  vllited  IndoHan,  not  to  inftruAj.burio 
be  initru£lcd. 

From  thc  account  of  Mr  Dow,  we  learn,  that  the 
books  which  contain  the  religion  and  philofophy  of  the 
Ilindoos  are  diflinguiilied  by  the  name  of  Bedas;  that 
they  are  four  in  numbcr,  and  like  the  facred.- writingt 
of  other  nationi',  faid  to  be  pcnned  by  the  Divinity, 
Bcda,  he  fays,  in  the  Shanfcrit  languagc,  literally  iig- 
mdesjcience ;  and  thefe  books  treat  not  only  of  rcligion 
and  moral  duties,  but  of  erer.'  braiicb  of  phiIofophic 
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knowledge.  -The  bramins  maintain,  that  the  Bedai 
are  the  divine  laws,  which  Brimha,  at  the  creation  of 
the  wodd,  delivered  for  the  inftru£lion  of  mankidd ; 
but  tliey  aihrm,  that  their  roeaning  was  perverted  ia 
the  iirlt  age  by  the  ignorance  and  wickedncfs  of  fome 
princes,  whom  they  reprelent  as  evil  fpirits,  who  then 
haunted  the  earlh. 

The  iirll  credible  account  we  have  of  the  Bcdas  is, 
that  about  the  commencement  of  the  Cal  Jug,  of  whicli 
era  the  year  1768  wa»  the  48861^  year,  they  weie 
written,  or  rathcr  coUe&ed,  by  a  great  philofopher  and 
reputed  prophet,  called  Beii/s  Muni,  or  Beiifs  the  h- 
fpired. 

The  Hindoos  (fays  Mr  Dow)  are  diyided  into  two 
great  rcligious  fe^s :  the  followers  of  the  dodrine  of 
Bedang,  which  is  the  original  ShaRer,  or  commentaiy 
upon  the  Bedas  ;  and  thofe  who  adhere  to  the  principlei 
of  the  Neadirien.  ^'be  oiiginal  ShaAer  is  called  Be- 
dang,  and  is  a  commentary  upon  the  Bedas.  This  book, 
he  lays,  is  erroneouAy  called  in  Europe  the  V€dam.  It 
is  afcribed  to  Be  urs  Muni,  and  is  faid  to  have  been  le- 
viiĕd  fome  years  after  by  one  Serrider  Swami,  fince 
which  it  has  been  reckoned  facred,  and  not  fubjed  to 
any  farther  alterations. 

Alrooil  all  the  Hindoos  of  the  Dccan,  and  thofe  of 
the  Malabar  and  Coromandel  coaAs,  are  of  this  fed. 
The  followers  of  the  Bedang  Shailer  do  not  allow  tbjit 
any  phyrtcal  evil  exifls  ;  they  maintain  that  God  created 
all  things  perfe£lly  good  ;  but  (hat  man,  being  a  free 
agent,  may  be  guilty  of  moral  evil,  which  may  be  inju- 
rious  to  himfelf,  but  can  be  of  no  detriment  to  the  gene- 
ral  fyftem  of  nature.  God,  they  fay,  being  pertedly 
benevoIent,  never  punilhed  the  wicked  otlierwife  than 
by  the  pain  and  afiliflion  which  are  the  natural  conf(»- 
quences  of  evil  adions  ;  and  heU,  therefore,  is  no  other 
than  a  confcioufnel's  of  evi]. 

The  Neadirfen  Shaftcr  is  faid  to  have  been  writlen 
by  a  philofopher  called  Goutam,  near  four  thoular.d 
years  ago.  The  bramins,  from  Mr  Dow's  account  of 
their  facred  books,  appear  to  bclieve  invariably  in  the 
unity,  eternity,  omnilcience,  and  omnipotencc  of  God; 
and  the  polylheifm  of  which  they  have  been  accufed  ii- 
no  more  than  a  fymhoUcal  worlhip  of  the  divine  attri- 
butes,  which  they  divide  into  three  claAes.  Under  (he 
name  of  Brimka,  they  woilhip  the  wifdom  and  creative 
power  of  God  ;  under  the  appellation  of  Biflen,  his  pror 
vidential  and  preferving  quality ;  and  under  that  of 
Shibah,  that  attribute  which  tends  to  deitroy. 

As  few  of  our  readers  roay  have  an  opportunity  of 
peruiing  the  ShaAer,  we  Ihall,  by  way  of  fpecimen,  fubr 
join  a  paAage  from  it,  which,  though  it  contains  fome 
metaphyiical  myiterics  concerning  the  creation,  yet  dif- 
coveis  viexvs  of  God  fo  enlightened  that  they  would  not 
difgrace  more  reiincd  nations.  The  psilage  which  w* 
iliall  quote  is  the  liiil  chapter  of  the  Shafter,  which  is 
a  dialcgue  between  Brimha  the  WIfdom  of  the  Divini* 
ty,  and  Narud  or  Rearon,  who  is  reprcfented  as  the  foo 
of  Brimha,  Narud  deiires  to  be  inftru£)ed  by  his  fa- 
ther ;  and  for  that  purpofe  puls  thc  fullowing  queflions 
to  him  :  t 

"  Narud.  O  father  !  thou  firft  of  God,  thou  art  fi.id 
lo  have  created  the  worJd,  and  thy  fon  Namd,  attonilh- 
ed  at  what  he  beholds,  is  deiirous  to  be  in^ruded  bci^ 
all  thefe  things  were  made. 

"  Brimha,  Be  not  decelved,  my  fon !  do  not  imagin» 
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ikihr.  tlut  I  was  the  creator  of  the  world,  Sndependent  of  the 
hr— 'DiWne  Mawr,  who  b  the  great  original  effence  and 
crtator  of  all  things.  Look,  therefore,  onljr  upon  me 
asthe  jnftiiiment  of  the  great  ■«'///,  and  a  part  of  his 
bcin^,  whom  he  called  furth  lo  cxecute  his  etemal  de- 
figi». 

"  Narud.  What  ihall  we  think  of  God  > 

"  Brimha.  Being  immaterial,  he  is  above  all  concep- 
iim ;  being  invifible,  he  can  have  no  form  ;  but,  from 
what  we  behold  in  his  works,  we  may  conclude  that  he 
iseternal,  omnipotenl,  knowing  all  ihtngs,  and  prefent 
ev«rTwhere. 

"  Narud.  How  did  God  create  the  world  ? 

"  Bnmka.  AATe^ion  dwelt  with  God  frora  all  eter- 
nity.  It  was  of  three  difterent  kinds  ;  the  creative,  the 
pie6rving,  and  the  deftruftive.  This  firft  is  reprefent- 
cd  by  Bnmha,  the  (ĕcond  by  Biihen,  and  the  third  by 
Shibah.  You,  O  Narud !  are  taught  to  worihip  all 
the  three  in  Tarious  ftiapes  and  likenelTes,  as  the  Crea- 
tor,  the  PreferTer,  and  the  Dettroyer.  The  aSedion  of 
£od  then  produced  power,  and  power,  at  a  proper  con- 
jonJHon  of  time  and  fate,  embraced  goadnefs,  and  pro- 
duced  matter.  Thĕ  three  qualities  then  ajting  upon 
matter,  produced  the  uniyeWe  in  the  fono»ving  manner: 
FrOm  the  oppotite  a£lions  of  the  creatiTe  and  deftiu6tiTe 
^oality  in  matter,  felf-motion  firft  aroie.  Self-motion 
«m  of  three  kinds  ;  the  firft  inclining  to  plaAicity,  the 
iĕcond  to  dilcord,  and  the  third  to  reft.  The  dircord- 
tnt  adions  then  produced  the  Aka(h  (a  kind  of  celeftial 
(lement),  which  invifible  element  poffeffed  the  quality 
of  conveying  found  ;  it  produced  air,  a  palpable  ele- 
nent ;  fire,  a  v!nble  element ;  water,  a  Auid  element  j 
ntd  «arth,  a  folid  element. 

"  The  Akaih  dirperfed  itfelf  «broad.  Air  formed 
the  atmorphere ;  fire,  colleding  itfelf,  blased  fotth  in 
the  hoft  of  heaven ;  water  rofe  to  the  fnrface  of  the 
carth,  being  forced  ftom  beneath  by  the  grevity  of  the 
btter  element.  Thus  broke  forlh  the  world  from  the 
nil  of  daricnefs,  in  which  it  was  formerly  comprehend- 
td  by  God.  Order  rofe  over  the  univerfe.  The  fcven 
heayens  were  formed,  and  the  feven  worlds  were  fixed 
«1  their  places  ;  there  to  remain  till  the  great  diffolution, 
when  all  things  (hall  be  abforbed  into  God. 

"  God  feeing  the  earth  in  full  bloom,  and  that  vege- 
tation  wa»  ftrong  frora  its  feeds,  called  forth  for  the  firft 
time  intelle^,  which  he  endued  with  various  organs  and 
(hapes,  to  fonn  a  divcrfity  of  animals  upon  the  earth. 
He  endued  the  animals  with  fiTe  fenfes  ;  feeling,  feeing, 
linelling,  tafting,  and  hearing ;  but-to  man  he  gave  re- 
^dion,  to  railie  him  above  the  beafts  of  the  field. 

"  Tlie  crealores  were  created  male  and  female,  that 
they  might  propagate  their  fpecies  upon  the  earth. 
F,Tery  herb  bore  thc  feed  of  its  kind,  that  the  world 
Biijrht  be  ctothed  with  verdure,  and  all  animals  provided 
with  food. 

•  «  Sarud.  What  doft  thou  mean,  O  father !  by  Intel- 
lea? 

"  Brimha.  It  i»  a  portion  of  the  greal  /oul  of  the 
wiivetfe  breathed  into  all  creatures,  lo  animate  them 
for  a  cerlain  time. 

•  "  Narud.  What  become»  of  it  after  dcath  ? 

•  "  Brimha.  It  animates  other  bodie»,  or  retums,  like 
tdwp,  inio  that  unbounded  ocean  from  which  it  firft 
•lolĕ. 
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*'  Narud.  Shall  not  th«n  the  Ibuls  of  good  men  re- 
ceive  rewards  ?  nor  the  fouIs  of  the  bad  meet  with  pu- 
niftiment  ? 

"  Brimha.  The  fouls  of  men  are  di{linguiftied  froM 
thofe  of  other  animals ;  for  the  firft  are  endued  with  rea- 
fon,  "and  with  a  confcioufnefs  of  right  and  wrong.  If 
thereibre  man  Ihall  adhere  to  the  firft,  as  far  as  his 
powers  (hall  extend,  his  foul,  when  difengaged  fi-om  the 
body  by  death,  ftiall  be  abfurbed  into  the  divine  effence, 
and  (liall  never  more  reanimate  fle(h  :  But  the  fouls  of 
thofe  who  do  evil  are  not,  at  death,  difeDgaged  from 
all  the  elements.  They  are  immediately  clothed  with 
a  body  of  fire,  air,  and  akaih,  in  which  they  are  fpr  a 
time  punirtied  in  hell.  After  the  feafon  of  their  gne€ 
is  over,  they  reanimate  other  bodies  ;  but  till  they  ihall 
arrive  at  a  ftate  of  purity  they  can  never  be  abfocbed  in- 
to  God. 

"  Narud.  What  is  the  nature  of  that  abforbed  ftate 
which  thc  fouls  of  good  men  enjoy  after  death  ? 

"  Brimlia,  It  is  a  parlicipation  t)f  the  divine  nature, 
where  atl  paffions  arc  utterly  unknown,  and  where  con- 
fcioulciefs  is  loft  in  blif$. 

"  Norud.  Thou  fayell,  O  father,  that  unlefs  ihe  foul 
is  perfeftly  pure  it  cannot  be  abforbed  into  God  :  now, 
as  the  aAions  of  the  generality  of  men  are  partly  good 
and  partly  bad,  whither  are  their  fpirits  fent  immediate- 
ly  after  death  ? 

"  Brimha.  Tbey  muft  atone  for  their  crimes  in  hell, 
where  they  muft  remain  for  a  fpace  proportioned  to  the 
degree  of  their  iniquities ;  then  they  rife  to  heaven  to 
be  rewarded  for  a  time  for  their  virtues ;  and  from 
thence  they  will  return  to  the  world  to  reanimate  other 
bodies. 

"  Narud.  What  is  time  ? 

"  Brimha.  Time  exifted  from  all  etemity  with  God  : 
but  it  can  only  be  eftimated  fince  motion  was  produced, 
«nd  only  be  conceived  by  the  mind,-  from  its  own  con- 
ftant  progrefs. 

"  Narud.  How  long  (hall  this  world  remain  ? 

"  Brimha.  Until  the  four  jugs  (hall  have  revolved. 
Then  Rudder  (the  fame  with  Shibah,  the  deftroying 
quality  of  God),  with  ihe  ten  fpirits  of  diffolution, 
(hall  roU  a  comet  under  the  moon,  that  (hall  involv«  all 
things  in  fire,  and  reduce  the  world  into  a(hes.  God 
(hall  then  exift  alone,  for  matter  will  be  totally  annihi- 
lated." 

Thofe  who  defire  more  information  on  this  fubjeA 
may  confult  Dow's  Hillory  of  IndoRan,  and  Holwell^s 
IntereAing  HiftoricaI  £vents. 

SHAW,  Dr  Thomas,  known  to  the  leamed  world 
by  his  travels  to  Barbary  and  the  I.evant,  was  bom  at 
Kendal  in  Wertmoreland  about  thc  year  1692.  He 
was  appointed  chaplain  to  the  Englirti  conful  at  Algiers, 
in  which  ftation  he  continued  for  feveral  years ;  and 
from  thence  took  proper  opportunities  of  travelling  into 
different  parts."  He  returned  in  171?  3  ;  was  elefted  fel- 
low  of  the  Royal  Society  ;  and  publiAied  the  account  of 
his  travels  at  Oxford,  folio,  1738.  In  1740  he  was 
nominated  principal  of  St  £dmond-halI,  which  he  raifed 
from  a  ruinous  ftafe  by  his  munificence ;  and  was  regius 
ptr>feffor  of  Greek  at  Oxford  until  his  death,  which 
happened  In  1751.  Dr  Clayton,  biAiop  of  (ilogher, 
having  attacked  thefe  Travels  in  his  Delcription  ot  the 
Eaft,  Dr  Shaw  publiihed  a  fupplement  by  way  of  vin- 
E  e  3  .  dicttion, 
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icatwn,  wMch  is  incorpornted  into  the  iecond  edition 
of  his  Travcls,  preparcd  by  hiraRHI',  and  publilhed  in 
4to,  1757. 

SHAWIA,  a  genus  of  planls,  belongingto  the  cUrs 
fyngenefia,  and  oider  polygamia  fcgregata,  of  which  the 
cliac»fters  are  the  folloiving ;  the  calys  is  imbricated 
\vith  five  or  fijf  leaves,  the  three  interior  of  which  are 
larger ;  the  coTolIa  is  five.cleft  ^  there  is  one  oblong 
_  fced.  One  fpec)es  only  has  been  dircovered,  whicb  is  a' 
notivc  of  New  Zealand. 

SHAWt.S,  aie  woollen  handkerchie^s,  an  ell  widc, 
and  near  two  long.  The  wool  is  Ib  Bne  and  (ilky, 
that  the  whole  handkerchief  may  be  contained  in  the 
two  hands  clofed.  It  is  the  produce  of  a  Tibet  Iheep  ; 
Jbut  fome  fay  th^  no  wool  is  employed  but  that  of 
4Hmbs  tom  from  the  belly  of  their  mother  b?forc  the 
tirae  of  birth.  The  nioft  bcautiful  (hawls  come  f»om 
,  -Calhihire  :  their  price  is  from  150  livres  (about  fix  gui- 
neas)  to  1200  Hvrcs  (or  jcl.  Rerling). 

In  the  Tranfa£tions  of  the  Society  for  Encouraging 
Arts,  Manufaftures,  8t.c.  for  ihe  year  1792,  we  are  in- 
formed  thllt  a  Aiawl  counterpane,  four  yards  fquare, 
inanufa(51ured  by  Mr  P.  J.  Knighls  of  Norwich,  wa» 
j>refented  to  the  fociety ;  an4  that,  upon  eKamination, 
it  appear(.d  to  be  of  greater  breadlh  than  any  goods  of 
«qual  ^nenefs  and  texture  that  had  ever  before  becn  pre- 
{ented  to  the  fociety,'  or  to  their  knowledge  woven  in 
this"  country.  The  (hawls  of  Mr  Knights's  manufa<5tare, 
it  is  faid,  can  fcarcely  be  dillinguiihed  from  Indian 
iliawl«,  thwgh  they  can  be  aETorded  at  one-twentieth 
part  of  the  price.  When  ihe  Aiawl  ic  1 6  quarters  fquare, 
Mr  Knights  fays  it  may  be  retailed  at  2ol. ;  if  it  coiw 
lided  of  1 2  quarter8,  and  embroidered  as  the  Ibrmer,  it 
will  co(l  15I. ;  if  plain,  with  a  Tringe  only,  a  (hawl  of 
16  quarters  T^uare  may  be  foId  at  81.  8s. ;  if  12  quar- 
(ers  aiid  fr!nged,  at  61.  6s. 

Mr  Knlghts  maintuns,  that  his  counterpane  of  four 
yards  fquare  is  equal  in  beauty,  and  fuperior  in  (brength, 
io  (he  Indian  count«rpanes,  which  are  fold"at  200  gui- 
.neas.  The  principal  confumption  of  this  cloth  is  in 
train-dre{res  for  ladies;  as  likewife  for  lung  fcar£s,  in 
imitation  of  the  real  Indian  fcarfs,  which  are  foId  from 
60I.  to  80I.  V  lyhereas  fcarfs  of  this  fabric  are  fold  for 
«s  many  (hillings,  and  ihe  laiUes  fquare  (hawls  in  pro- 
portion. 

SHEADING,  a  riding,  tything,  or  divi(ion,  5n  the 
i(1e  of  Man  ^  the  whole  idand  being  divided  into  (]x 
.(headings ;  in  every  one  of  which  is  a  coroner  or  chief 
conilable,  appointed  by  the  delivery  of  a  rod  at  the  an- 
Bual  convention. 

SHEARBILL,  the  RhyncJiops  Ni^a  of  Linnaras, 
the  Black  Slimmer  of  Pennant  and  Latham,  and  Cut- 
luater  of  Cate(by.     See  OHNITHOLOGY  Index. 

SHEATHING,  in  the  fea-language,  is  ihe  ca(5ng 
that  part  of  a  (hip  )vhich  is  to  be  under  water  with  fir- 
board  of  an  inch  thick  ;  firft  laying  hair  and  tar  mixed 
togethcr  under  the  boaids,  and  then  nailing  them  on, 
in  order  to  prevent  worms  firom  eating  the  (hip's  bot- 

tom Ships  of  war  are  now  generally  (heathed  with 

copper :  but  copper  (heathing  is  liable  to  be  corroded 
by  the  aSion  of  (alt  water,  and  fomething  is  fttll  want- 
ing  to  tStO.  this  purpore.  h.  is  verj  picmable  that  tar 
might  anfwer  very  well. 

In  the  Corni(h  mines,  copper  or  bra(s  pumps  are  oRen 
^  j|}ac<(}.Vi  the  dcepcA  pajts,  SjiA  arc  confe^uently  t%^ 
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(ĕd  to  the  yitriolic  or  other  mineral  fv«ters  widi  *licli  Sl 
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foine  of  thefe  mines  abound,  and  wbich  are  known  \»     ^ 
have  a  rouch  (lionger  effe£l  on  copper  than  lea  water.  .''^^^ 
Thcfe  pumps  arc  generally  about  fix  feet  long,  and  ««^*^ 
fcrcwed  together,  and  made  tight  by  ihe  interpofuioa 
of  a  ring  of  lead,  and  the  joinings  are  afterwardt  tatredi 
One  of  thefe  pumps  was  fo  much  corroded  as  to  rendec 
it  unfit  for  uii: ;  but  the  fpots  of  lar,  which-  by  accident 
had  dropped  on  it,  p(«ferved  the  parts  they  covere4 
from  the  a£lion  of  the  water.     Thele  projefted  in  Lme 
places  more  than  a  qttarter  of  an  inch  ;  and  tbe  joint* 
were  fo  far  defended  by  the  thin  coat  of  tar,  tbat  it 
was  as  perfed  as  when  it  came  from  the  hands  of  tbe 
manufa£Iurer.     If  tar  thus  eSedually  defends  copptr 
from  lhefe  acrid  waters,  can  there  remain  a  doobt  of  iti 
preferving  it  from  the  mucb  milder  waters  of  the  iea  \ 

SHEATS,  hi  a  (hip,  are  ropes  bent  to  tbe  clews  of 
the  fails,  ferving  in  the  lower  fails  to  haul  aft  the  ckws 
of  the  (ail ;  but  in  topfails  they.  fetve  to  baul  hoac 
the  clew  of  ihe  fail  clofe  to  the  yard-arm. 

SHEAV£,  in  Mechanics,  a  (blid  cylindrical  whed^ 
fixed  in  a  channel,  and  moveable  about  an  axis,  ai  bt* 
ing  ufed  to  raiiĕ  or  increafe  the  mcchanical  powers  apl 
plied  to  remove  any  body. 

SHEBBEARE,  John,  a  political  wrker,  was  bore 
at  Bideford  in  Devcni{hire,  in  the  year  1 709.  He  ie> 
ceived  the  rudiments  of  his  edocation  at  the  free  granu 
mar  fchool  of  Exeter.  It  has  been  often  obferved,  that 
the  fiiture  Iife  of  a  man  may  be  gathered  hcm  his  pue> 
rile  chara^er ;  and  accordingly  Shebbeare,  while  a  boy 
at  fchool,  gave  the  ilrongeil  indications  of  his  /uttire 
eminence  in  mifanthropy  and  learning,  by  the  extraorr 
dinary  tenacioufnefs  of  his  memory  and  thc  readintrs  of 
bis  wit,  as  well  as  the  malignity  of  his  difpofition ;  fae- 
ing  univerfally  regaided  as  a  young  man  of  furprifing 
genius,  while  at  tbe  fame  time  he  wat  defpi(ĕd  £Br  bu 
malicious  temper. 

About  the  age  of  16,  Shebbeare  was  bouml  appren» 
tice  to  an  eminent  furgeon  in  his  native  town,  under 
whom  he  acquired  a  confiderable  (hare  of  medical  know> 
ledge.  His  talent  fbr  lampoon  appcared  at  this  early 
penod,  and  he  could  not  forbear  fr»m  exercifing  it  on  his 
maRer  ;  but  the  chief  marks  for  the  arrows  of  his  wit 
were  th«  gentlemen  of  tbe  corporation,  fome  of  nhoa 
laughed  at  fuch  triSes,  while  fuch  as  were  irritable  ofien 
commenced  profecutions  againll  him,  but  without  fuc- 
cef8.  He  was  frequently  lummoned  to  appear  at  the 
fe(rions,  for  daring  to  fpeak  and  write  dirrelpe^ully  of 
the  magillrates ;  but  the  laugh  was  always  od  the  fide 
of  Shebbeare. 

When  his  time  was  ont,  he  fct  up  ibr  bimlelf,  then 
difcovering  a  tafte  foT  diemiftry ;  foon  after  which  h« 
married  an  amiable  young  woman  with  no  ibrtune,  bot 
of  refpeAable  «onnedions.  Failing  in  bufin«fs  at  Bide- 
ford,  he  went  to  BriAol  in  1736,  entering  into  partnei- 
(hip  with  a  cbemiA,  and  never  aherwards  vifited  his  na- 
tive  town.  v 

'  The  attention  of  the  public  was,  in  the  year  I739t 
atlra^ed  by  an  epitaph  to  the  memory  of  Thomas  Co- 
fier,  £rq.  M.  P.  Ibr  Briftol,  in  which  he  contrived  to 
raiie  emotions  of  pity,  grief,  and  indignation.  In  tbe  fol- 
lowing  ycar  he  publi(hed  a  pamphlet  on  the  BtiAoI  watets, 
after  which  we  know  little  or  nothing  refpe£ling  bim  ibt 
a  number  of  years.  He  was  at  Paris  in  1752,  wherii 
be  obudncd,  it  ic  faid,  the  degres  tf  dodoria  aoedicine, 
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blMK. «  U&,  Iioi«ever,  which  mnny  are  dUpolĕd  to  c)neilion. 

ry~'  About  this  time  lie  began  to  emerge  from  oblcurity, 

f        «nd  draw  the  attention  of  ihe  public,  by  pamphlets 

written  wilh  iuch  viro1ence  ttnd  celeiity  as  it  woiUd  be 

£fficult  to  eqpal  in  the  moft  intemperate  times.     In 

1754  he  commenced  his  career  with  a  work  denomina- 

tol  the  Marriage  AH,  a  poliiical  novel,  in  which  he 

!         Ireated  the  legidature  wilh  Tuch  freedoin  that  he  was  ap> 

j         prehended,  tmt  Ibon  after  fet  at  libcrty. 

I  The  moil  celebrated  performances,  howercr,  were  a 

leries  of  leLters  to  the  People  of  EnglanJ,  written  in  a 

I         ligoraus  and  energetic  flyle,  well  calculated  to  make 

n  impretnon  on  common  readers  -,  and  tbey  were  of 

coorie  read    with   avidity,    and   diligently  circulated. 

They  galled  Uie  miniHry,  who  at  iirft  were  too  eager  to 

I         puniih  the  author.     When  the  third  letter  was  publilh- 

I        td,  warrants  were  iSiied  by  Lord  HoldemeATe  in  March 

I         1756,  to  take  up  both  ihe  publilher  and  the  author  ;  a 

!         pn>iĕcu'.ioa  which  appears  to  haye  been  dropt.     On  the 

I2lh  of  Janoary  1758,  the  fame  nobleman  iigned  a  ge> 

aeral  w»rrant  for  appreliending  the  author,  printer,  and 

pibliihert  ef  a  wicked,  audacious,  aad  treafohable  libel, 

entitled,  **  A  fixth  letter  to  the  pcople  of  England,  on 

the  progref$  of  national  ruin,  in  which   is  (hewn  that 

the-prerent  grandeur  of  France  and  calimities  of  this 

BJtion  are  owing  lo  thc  inAuence  of  Hanover  on  the 
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an  anfwer  to  thc  printed   fpeech 


councils  of   Encrland  j"   and    thcn   having 
ap^rchend,    together  with  their 


found,   to 
books  and 


1775,  an  anlwer  to  Ihe  priDted   Ipeecb  of  Edmimd  4liebb»«te,- 
Burke,  Efq.  fpoken  91  the  houfe  of  commons,  April  19.    ^*f-   . 
1774,  wherein  he  inveftigates  his  knowledge  of  polity,        ' 
legillature,  human  kind,  hiftory,  commerce,  and  finance  ) 
his  arguments  are  examined )  the  conduA  of  adminiftra<- 
tion  is  boldly  dcfended,  and  his  talents  as  an  orator  clear< 
]y  expofcd  to  view.     An  eiPay  on  the  origin,  progrer», 
and  eiiablilhment  of  National  Society  j  in  which  the 
principles  of  government,  the  deSnition  of  pbyiical,  mo« 
ral,  civil,  and  religiuus  liberty  contained  in  l>r  Price's  - 
obfervations,  &c.  are  examined  and  controyerted ;   to- 
geiher  with  a  judiiication  of  the  legiilaturein  rcducing 
America  to  obedience  by  force. 

His  publications  of  a  fatirical,  polilical,  and  medical 
nature,  amount  to  34,  beiides  a  noTel  called  Filial 
Piety,  in  which  hypocrify  and  bluftering  courage  are 
v«ry  propeily  chailiied.  He  died  on  the  ift  of  Augult 
1788,  leaving  behind  him  the  charaAer  of  a  benevolent 
man  among  thole  who  were  beft  acquainted  with  him  ; 
a  charader  vkhich,  from  the  roanner  he  fpcaks  of  his 
conne£(ions,  he  probably  deferved. 

SHEEP,  in  Zoo/ogy.     See  Ovis  and  WooL.  i 

Amongft  ihe  variuus  animals  with  which  Oivinc  Pro-^heep^ĕnw 
vidence  has  ftored  the  world  for  the  ufe  of  man,  none  is*  JI"^'L 
to  be  found  more  innocent,  more  ufeful,  or  more  ▼alu.^JJ  p^^IJJj^ 
able,  thsn  ihe  lliecp.     The  ilieep  fupplies  us  with  food 
and  clothing,    and  iinds    araple    employment    for  our 
poor  at  ali  times  .ind  feafons  of  thc  year,  whereby  a 
Tariety  of  manufa£lures  of  woollen  cloth  is  carried  on 
wiihuut  interruption  to  domeftic  comfort   and '  Iofs  to 
friendly  fociety  or  iiijury  to  health,  as  is  the  cafe  with 
many  olhcr  occupaiions.     £very   lock  of  wool  that 
grows  on   its  back  becomes  tbe  means-of  fupport  to 
ilaplers,    dyers,    pickets,    fcourers,    fcriblecs,    carders,- 
combers,  fpinners,  fpoolers,  warpers,  queelers,  ,weavers, 
fullers,  tuckers,  burlers,   ihearmen,    preilers,    clothier«, 
and  packers,  who,  one  after  another,  tumble  and  tors, 
and  twift,  and  bake,  and  boil,  this  raw  roaterial,  tiil 
they  have  each  extra£led  a  livehhood  out  of  it ;  and 
then  comes  ihe  merchant,  who,  in  hir-tum,  (hips  it  (in 
its  higheil  ftate  of  improvement)  to  all  quarters  of  the 
globe,  from  ivhence  he  brings  back  every  kind  of  riclies  . 
to  his  country,  in  retum  f«r  this  valuable.  ccmmodity/ 
which  the  ^ep  aSbrds.- 

BeSdes  this,  the  ufeful  animal,  after  being  deprired^' 
of  his  coat,  produces  another  againft  the  next   year  ;  . 
and  when  '\ve  are  hungry,  and  kill  him  for  food,  k» 
gives  us  his  ikin  tu  employ  ihe  feIl-mongers  and  parch-  . 
meiit-makers,  who  fupp1y  us  wiih  a  durable  matenal  for    ' 
fecaring  our  eftates,  rights,  and  poiTciribns ;  and  if  our 
enemics  take  the  field  againft  us,   fupplies    us  with  a 
peweiful  inftrument  for  rouiing  our  courage  to  repeL 
their  atlacks.     When  tbe  parchment-maker  has  taken  . 
as  mucb  of  the  ikin  as  he  can  uPe,  the  glue-maker  comes  . 
after  and  picks  up  cvery  morfel  that  is  Icfti  and  there- 
with  fapplie$  a  materialfor  the.carpenter  and  .cabinct-  . 
maker,  wbich  they .  cannot  do  without,  and  which  i» 
c£renlially  neceSary  before  we  can  liave  elegant  i\irniture 
in.  our   houres}    tables,-  chairs,...looking-glaires,  and  a 
bundted  other  articles  of  convenience  :  and  whcn  iho       ^ 
winter nigbtS'  corae  o»,,whiIe  we.are  deprived  of  th«  ' 
cheering  light  of  the  fun,  the  llicep  fuppliea  us  'with  aa  > 
artilicial  mode  of  light,  whetieby  we  preferve  every  plea- 
fure  of  domellic  Ibciety,  and  with.  whore  airiftance  we 


icize  and 
papers. 

•  Goyentment  baTing  recciTed  inTormation  that  a  (e- 
«nth  letter  was  in  the  prefs,  all  the  copies  were  fcized 
»nd  fappreir<:d  by  Tirtue  of  aiiother  warrant,  dated  Ja- 
ninry  23.  In  £after  term  an  infjrmation  was  filed 
igaintt  him  by  the  attomey-general,  and  on  the  i  ^th 
H  June  the  informHtion  was  iried,  when  Shebbeare  was 
fcond  giulty  j  and  on  the  28th  of  November  he  received 
ftatence,  by  which  he  was  fined  5!.  ordered  to  ftand  in 
tlie  pillory  December  5.  at  Charing  Crofs,  to  be  con- 
Sned  three  years,  and  to  give  iccuriiy  for  his  good  be- 
hariour  for  (eTcn  years,  himfelf  in  500I.  and  two  others 
«B  150I.  eacb.  During  his  conGnement,  he  declared  he 
wrer  recuTed  as  prefents  more  than  30  guineas  from 
all  the  world. 

He  was  detained  in  pr!fon  during  the  whole  time  of 
the  &ntence,  and  with  iome  degree  of  rigour  j  for  when 
ki»  life  was  in  danger  from  a  bad  ftate  of  heahh,  and 
ke  applied  to  the  court  of  kingVbench  f{Jr  pcrmiflion  to 
be  carried  into  the  rules  a  few  l^ours  5n  a  day ;  though 
Laid  MansSeld  acceded  to  the  pelition,  the  prayer  of  it 
vras  denied  and  de.Seated  by  Judge  Fofter.  At  the  ter- 
Bioatim  of  the  time  of  his  fentence,  a  new  reign  com- 
■«nced  ;  and  ihortly  afterwards,  during  Mr  GrenTille^s 
adminittraiion,  a  peniion  of  200I,  .a-year  was  granted 
ktiD  by  the  crown,  thiough  the  iniluence  of  Sir  John 
PlnHps;  and  hc  ever  after  became  devoted  to  the  fer- 
*f*  of  goTemment.  He  was  of .courfe  abuSed  in  almoft 
5**7  periodical  work,  which  he  feems  in  general  to 
W  had  the.good  fenle  to  neg1cfl.  Dr  Smollet  intro-i 
iaoed  him,  in  no  very  refpe£lful  ligbt,  under  tbe  name 
of  Ferret,  in  Sir  Launcclot  GreaTcs  ;  and  Mr  Hogarth 
nude  liim.one  of  the  group  in  the  thkd  elcdion 
pnnt. 

Buring  ihe  latter  part  of  his  life  he  feeras  to  have 

wiiuen  bnt  little.     He  ilrenu^niily  itipported  the  mini-     ,, ... 

»17  duripg  the  Anterican  war,  b^Ting  publiihed;,tn..  caaconti^u;  omt.wotkj.or.Trrite  or  rcai),  ^  imprcv« 
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.  -Shtep.  our  mlnds,  or  enjoy  the  focial  mirth  of  our  Ubles.  An- 
'  '  ♦  '  '  othcr  part  of  ihe  (bughtered  animal  fupplies  us  with  at) 
ingredient  neceAary  for  making  good  common  foap,  a 
ufcful  Hore  for  producing  cleanline^s  in  every  famjly, 
»ich  or  poor.  Neither  netd  the  horns  be  thrown  away ; 
for  they  are  converied  by  the  button-makers  and  turners 
into  a  cheap  kind  of  buttons,  tips  for  bows,  and  many 
ufcful  ornaraents,  From  the  very  trotters  an  oil  is  ex- 
trafled  ufeful  for  many  purpofes,  and  tliey  alTord  good 
food  when  baked  in  an  oven. 

Even  the  bones  are  ufeful  alfo ;  for  by  a  latc  inven- 
tion  of  Dr  Higgins,  they  are  found,  when  reduced  to 
aihes,  to  be  an  ufeful  and  e{fential  ingredient  in  the  com- 
polition  of  the  iinell  artiRcial  Hone  in  ornamental  work 
for  chimney-pieces,  cornices  of  rooms,  houfes,  &c. 
which  renders  the  compolition  more  durable  by  effec- 
tually  preventing  its  cracking  (a). 

If  it  is  objeded  to  the  meek  inoffenfive  creature,  that 
he  is  expenfive  while  living,  in  eating  up  our  graG, 
&c.  it  may  be  anfwered  that  it  is  quite  the  contrary  ; 
for  he  can  feed  where  every  olher  aniraal  has  been  be- 
fore  him  and  grazed  all  they  could  find ;  and  that  if  he 
.takes  a  little  grafs  on  our  downs  cr  in  our  fields,  he 
amply  repays  us  for  every  blade  of  grafs  in  the  richnefs 
of  thc  manure  which  he  leaves  behind  him.  Jle  pro- 
tc6l8  the  hands  from  the  cold  wintry  blart,  by'pfoviding 
them  with  the  fofteft  lealher  gloves.  Every  gentle- 
inan's  llbrary  is  alfo  indebied  to  him  for  the  neat  bind- 
ing  of  his  books,  for  the  (licalh  of  his  fword,  and  for 
cafes  for  his  indruments  ;  in  (hort,  not  to  be  tedious  in 
mentioning  the  yarious  ures  of  leather,  there  is  hardly 
any  furniture  or  utendl  of  life  but  the  (heep  contri- 
butes  to  render  either  more  ufeful,  convenient,  or  oma- 
mental. 

A»  the  (hcep  is  fo  valuable  an  animal,  every  piece  of 

information  conceming  tne  proper  method  of  roanaging 

it  muft  bc  of  importatjce.     It  will  not  thereforc  be  ufe- 

'  lef$  or  unentertaining  to  give  fome  account  of  the  man- 

ner  of  managing  Ateep  in  Spain,  a  country  famous  for 

,         producing  the  beft  wool  in  the  world. 

Account  of      In  Spain  there  are  two  kinds  of  ftieep  :  the  coarfe- 

theSpaniHi  wooUed  Aieep,   which  always  remain  in  iheir  native 


Iheep 


country,  and  are  houfed  every  night  in  winter ;  and  the 
fine-woolled  rtieep,  which  are  always  in  the  open  air, 
and  travel  every  fummer  from  the  cool  mountains  of  the 
northem  parts  of  Spain,  to  feed  in  winter  on  the  fouth- 
<m  warm  plains  of  Andaluda,  Mancha,  and  Eftrema- 
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dur».  Of  thefe  latter,  it  appears  irom  accurttetom-  8« 
putations,  tbat  there  are  about  five  millions  (b)  ;  an^''^ 
that  the  wool  and  flefti  of  a  flock  of  io,ooo  (heep  pro> 
duced  ycarly  about  24  reals  a-head,  about  the  V3)u« 
pf  I  z  Englith  fixpcnces,  oue  of  which  belongs  to  tiie 
owncr,  three  to  the  k'ng,  and  the  other  eight  are  ailonr- 
ed  fur  the  e.spcnccs  of  pafture,  tythes,  (hepherds,  dogs, 
falt,  lliearing,  &c.  Ten  thouland  tbeep  form  a  tiock, 
which  is  divided  into  ten  tribes,  under  the  managemeat 
of  onc  perlbn,  who  has  abfolute  dominion  over  fifiy  ibep- 
herds  and  fifty  dogs.  , 

M.  Bourgoanne,  a  Erench  gentleman,  who  reil^edaf5cgai 
many  years  in  Spain,  and  dire£ied  his  inquiries  cbit&y. 
to  the  civil  government,  trade,  and  manufaclures,  of 
that  country,  gives  the  following  account  of  the  wan- 
dering  rtieep  of  Segovia.    "  It  is  (fays  he)  in  the  neigb-fio»}» 
bouring  mountains  that  a  part  of  the  wandering  ftieep<""<'<' 
feed  during  the  fine  feafoii.     They  leave  them  in  the  "'■''" 
month  of  Odlober,  pafs  over  thole  which  feparate  tbe'^^''" 
two  Caliiles,  crofs  New  Caftile,  and  diiperfe  theinfelv<s 
in  ihe  plains  of  Eftramadura  and  Andalufia.     For  Ibme 
ycars  pail  thofe  of  the  two  Cartiles,  which  are  wtthin 
reach  of  the  Sierra-Morena,  go  thither  to  pafs  tbe  win- 
ter  j  which,  in  that  part  of  Spain,  is  more  mild ;  tbe 
length  of  their  day's  journey  is  in  proportion  to  the 
paiiure  thcy  meet  with.     Tliey  travel  in  ilucks  fr«n 
1000  to  1200  in  number,  under  ihe  condu£l  of  two 
Aiepherds ;  one  of  whomis  called  the.  Mayoral,  the 
other  the  Zaga/.     When  arrived  at  the  place  of  thcir 
dertinalion,  they  are  diilribulcd  in  the  paftures  previouf 
ly  aAigned  them.     They  relurn  in  the  -tnonth  of  April ; 
and  whether  it  be  habit  or  nalural  inilin£l  that  dr^n» 
them  towards  the  climatc,  wliich  at  this  fcafon  becomes 
moft  propcr  for  them,  the  inquietude  which  thej  mani- 
feft  raiglit,  in  cafe  of  need,  fcrve  as  an  almanac  to  tbeir 
condu£lors." 

Mr  Arthur  Young,  !n  that  patriotic  work  which  lie 
condu£led  with  great  induftty  and  judgement,  the  Ao- 
nals  of  Agriculture,  gives  us  a  very  accurate  and  inte- 
rerting  account  of  the  Pyrenean  or  Catalonian  (heep.  ^ 

"  On  the  northern  ridge,  beartng  to  the  weft,  are  tbeof  Ctal 
partures  of  the  SpaniAi  Aocks.  This  ridge  i»  not,  how-nn-  ^ 
ever,  the  whole  j  there  are  two  other  mountains,  ^uile'^^ 
in  a  different  fituation,  and  the  ftieep  trsvel  from  one  to^.,j,,j;i. 
another  as  the  pafturage  is.  ftiort  or  plentifiil.  I  esa-{i.  i;^. 
inined  the  foil  of  thefe  mountain  paftures,  and  found  tt 
in  general  flony  ;  what  in  the  weft  of  England  would 

be 


(a)  Any  curious  perfon  would4>e  much  entertained  to  fee  the  mannfaftory  of  bone-a(li,  now  (about  1794)  f*'''* 
ried  on  by  Mr  Minirt»  of  White-chapel,  New  Road,  wherein  the  bones  of  rtieep  and  cows  undergo  many  ingentoui 
^roceOes.  i.  There  is  a  mill  to  break  them  ;  2.  A  cauldron  to  extraft  their  oil,  marrow,  and  tat ;  3.  A  reverbe- 
ratory  to  heat  them  red  hot ;  4.  An  oven  for  thofe  bones  to  moulder  to  aihes  ;  5.  A  ftill  to  colIeA  the  fiime»  ot 
the  bumt  bones  into  a  brown  ftuid,  from  whence  hartihom  is  made ;  6.  Eumaces  for  making  parts  thereoi 
rnto  Glauber's  falts  ;    7.  A  fand  heat  containing  twelve  jar»,  for  colle£Ung  a  cryftalli«ng  Taponr  into  (al-un* 


moniac. 


(b)  In  thc  i6lh  cenlury  thc  travelling  (heep  were  ettimated  at  leven  millions  :  under  PhiUip  III.  the  numbtt 
was  diminirtied  lo  ttvo  millions  and  a  half.  Uftariz,  who  wrote  at  the  begiiming  of  the  i8th  cenlury,  made  it 
imount  to  four  millions.  The  general  opinion  is,  that  at  prelent  it  does  not  exceed  five  millions.  If  to  this  nnro' 
ber  the  eight  millions  of  Aatiopary  Aieep  be  added,  it  will  make  nearly  thirteen  milUons  of  animals,  sll  raantgea 
tontrary  to  the  true  interefts  of  Spain,  for  the  advantage  of  a  few  individuals.  For  the  proprietors  of  rtationsry 
Aocks  alfo  have  privilege»  which  greatly  referoble  thofe  of  the  merobers  of  the  Mefta.  According  to  Arriqueoar, 
Spain  contains  eight  millions  of  fine-woolled  fli«ep,  tcn  millions  of  coarfe.woolled,  atid  five  hundred  thoufa»db«i«» 
teen,  and  cow».  -       -'  .    .     4    .  -       • 
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|f|(#^    be'caUed'a^i>«(«  hrajh,  with  fome  mixtuTe  of  loam,  and 

wt       in  a  fi;w  places  a  little  peaty.     The  plants  are  many  of 

theia  untouched  by  the  iheep ;  many  ferns,  narcilTus, 

Tiolets,  &c.  bnt  bumet  (^pottrium  /anguijorba)  and  the 

I  narrow.Ieaved  plantain  (^plantago  lanceolata')  were  eaten, 

I  ai  may  be  ruppofed,  clofe.     I  looked  for  trefoils,  but 

I  iiggnd  fcarcely  any  :  it  was  very  apparent  that  foil  and 

I  peculiarity  of  herbage  had  litlle  \a  do  in  rendering  thefe 

heights  proper  for  (heep.     In  the  northem  parls  of  £u- 

rope,  tbe  tops  of  mountains  half  the  height  of  thefe 

(ior  we  were  above  fnow  in  July)  are  bogs,  all  are  fo 

which  I  have  fcen  in  our  iHands,  or  at  leall  the  pro- 

portion  of  dry  land  is  very  triAing  to  that  which  is  ex- 

tienely  wet :  Here  they  are  in  general  very  dry.    Now 

agTMt  ranee  of  dry  land,  let  the  plants  be  what  they 

I  nay,  will  in  every  country  fuit  (heep.     The  ilock  is 

!  bKwgbt  crery  night  to  one  fpot,  which  is  iituated  at 

I  the  end  of  the  valley  on  the  river  I  have  mentioned,  and 

aear  ihe  port  or  paflage  of  Picada  :  it  is  a  level  fpot  (hel> 

teied  iirom  all  winds.     The  foil  is  eight  or  nine  inches 

deep  of  old  dung,  not  at  alI'incIofed  :  from  the  freedom 

&om  wood  all  around,  it  feems  to  be  chofen  partly  for 

fcfety  againil  woIves  and  bcars.     Near  it  is  a  very  large 

ftone,  or  ralher  rock,  fallen  from  the  mountain.     This 

the  ihepherds  have  taken  for  a  (helter,  and  have  built  a 

hot  againil  it }  their  beds  are  ilieep  Ikins,    and  their 

door  fo  fmall  that  they  crawl  in.     1  faw  no  place  for 

fire ;  but  ihey  have  it,  iince  they  drefs  here  the  ileih  of 

&dr  iheep,  and  in  tbe  night  fometimes  keep  off  the 

1  be»r«,  by  whirling  fire-brands :  fom-  of  them  belonging 

to  the  ilock  mentioned  above  lie  herc.     I  viewed  their 

flock  very  carefully,  and  by  means  of  our  guide  and  in- 

ttrpreter,  made  fome  inquiries  of  the  (hephcrds,  which 

they  anfwered  rcadily,  and  very  civilly.     A  Spaniard 

at  Venafque,  a  city  in  the  Pyrenees,  gives  600  livres 

French  (the  livje  is  loid.  Engli(h)  a-year  for  the  paf. 

turage  of  this  floek  of  2000  (heep.     In  the  winter  he 

ftnd$  Uiem  inlo  the  lower  parts  of  Catalonia,  a  journey 

of  12  or  13  days,  and  when  the  fnow  is  melted  in  the 

fpring,  they  are  condoded  back  agaln.     Thcy  are  the 

whole  year  kept.  in  motion,  and  moving  from  fpot  to 

fpo!,  which  is  owing  to  the  gwat  range  they  everjrwhere 

We  of  paflure.     They  are  always  in  the  open  air,  ne- 

Wt  houled  or  under  cover,  and  never  ta(le  of  any  food 

bJt  what  they  can  Cnd  on  the  hills. 

"  Eoor  ihepherds,  and  from  f<»ur  to  fix  large  Spani(h 
dogs,  bave  Ihe  care  of  this  (lock :  the  latter  aire  in  Prance 
calledof  tbe  Pyrtneti  breed;xhtj  are  black  and  wliite, 
of  the  ilze  of  a  large  woIf,  a  large  head  and  neck,  arm- 
ed  with  collars^Auck  With  iron  fpikes.  No  woIf  can  iland 
|ieain(l  them  ^  but  bears  ate  more  potent  adverfaries: 
i»  •  bear  can  reach  a  tree,  he  is  f«fo ;  he  tifes  on  his  hind 
l<gS  with  his  back.  to  thc  tree,  and  fets  thc  dogs  at  de- 
™ce.  la  the  nigfct  the  ibepherds  rely  cntirely  on 
theirdegs}  but  on  heariitg  them  batk  are  ready  with 
fae-anas,  as  ths  dogs  rarely  bark  if  a  bear  is  not  af 
''«nd.  I  was  furprifed  to  iind  that  they  are  fed  only 
wth  bcead  and  miik.  The  head  ihepherd  is  paid  1 20 
lines  a-year  wages  and  bread  j  ihe  othcrs  80  Iivres  and 
bread.  But  thcy  are  allowed  to  keep  goats,  of  which. 
jiey  haye  many  which  they  milk  every  day,  Their  food 
ismilk  ahd  bread,  except  the  ilcih  of  fuch  (heep  or 
limtjs  as  accidcnts  give  them.  The  he^d  (liephcrd 
ktjps  on  thc  roouiitain  top,  cr  an  elevaled  fpot,  from 
whcnce-  Le  csn  the  betler  iee  around  while  Ihe  (lock 
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traverfes  the  declivities.    In  doing  this  the  (heep  are  it-     Bhtep. 

pofed  to  great  danger  in  places  tbat  are  llony }  for  hy^       v    "' 

walking  among  the  rocks,  and  efpecially  the  goats, 

they  move  the  ilones,  which,  rolling  down  the  hills, 

acquire  an  accelerated  force  cnough   to  knock  a  man 

down,  and  (heep  are  often  killed  by  them  ;  yet  we  faw 

how  alert  they  were  to  avoid  fuch  ilones,  and  c8utiouf- 

ly  on  thcir  guard  againil  them.     I  examined  the  iheep 

attentively.     They  are  in  general  polled,  but  fome  bave 

homs ;  which  in  the  rams  tum  backwards  behind  the 

ears  and  projeA  half  a  circle  ^orward ;  the  ewes  hoins 

turn  alfo  behind  the  ears,  but  do  not  proje£l :  the  legs 

whiie  or  reddi(h  ',   fpeckled  faces,  fome  white,  fome 

reddiih  ;  they  would  weigh  fat,  I  leckon,  on  an  average, 

from  15  Ib.  to  18  Ib.  a  quarter.     Some  tailsihort,  fome 

left  long.     A  few  black  (heep  among  them  :  fome  with 

a  very  little  tuft  of  wool  on  their  foreheads.     On  the 

whole  they  refcmble  lhofe  on  the  South  Downs  j  their 

legs  are  as  (hoit  as  thofe  of  ihat  breed  }  a  point  which 

merits  obfervation,  as  they  travel  fo  much  and  fo  well. 

Their  (hape  is  very  good  ,  round  ribs  and  (lat  ilraight 

backs  -,  and  would  with  u;  be  reckoned  haiidfome  (lieep  ; 

all  in  good  order  ^nd  ileni.     In  order  to  be  (lill  better 

acquainted  with  them,  I  deiired  one  of  the  (hepherds  to 

catch  a  ram  for  me  to  feel,  and  examine  the  wool,  which 

I  found  veTy  thick  aud  good  of  the  carding  fort,  as  ma/ 

be  fuppufed.     I  took  a  fpecimen  cf  it,  and  alfo  of  a 

hoggit,  or  lamb  of  laft  year.     In  regard  to  the  mellow 

foftne(s  under  thc  (kin,  which,  in  Mr  £akewell's  gpi- 

nion,  is  a  ilrong  indicalion  of  a  good  breed,  with  a  dif- 

poiition  to  fatten,  he  had  it  in  a  much  fupcrior  degree 

to  raany  of  our  Engliil»  breeds,  to  thc  full  as  much  fo 

as  the  Soulh  Downs,  which  are  for  that  point  the  beil 

(hort-woolled  (heep  wiiich  I  know  in  England.     The  / 

ileece  was  on  his  back,  and  weighed,  as  I  gueAed,  about 

8  Ib.  Engliih  ;  bat  thc  average,  they  fay,  of  the  (lock 

is  from  four  to  five,  as  I  calculated  by  reducing  the  Ca- 

talonian  pound  of  1 2  oz.  to  ours  of  1 6,  and  is  all  fold 

to  the  French  at  30S.  the  Ib.  Erench.     This  ram  had 

the  wool  of  the~back  part  of  his  neck  tied  cIofe,  and  the 

uppcr  tuft  lied  a  fecond  knot  by  way  of  ornaraent  j  nor 

do  they  ever  ihear  this  part  of  the  ileece  fur  that  reafon  : 

we  faw  feveral  in  the  ilock  with  this  fpecies  of  decora- 

tion.     Thcy  fiiid  that  this  ram  would  fell  in  Catalonia  • 

for  20  Iivres.     A-  circumilance  which  cannot  be  too 

much  commcnded,  and  dcferves  un'iverfal  imitation,  is 

the  extreme  docility  they  accuilom  them  to.     Wben  I 

delired  the  ihepherd  to  catch  one  of  his  rams,  I  fuppofed  •** 

he  would  do  it  with  his  crook,  or  prebably  not  be  able 

to  do  it  at  all ;  but  he  walked  into  the  dock,  and  nngl- 

ing  out  a  ram  and  a  goat,  bid  them  follow  him,   which 

they  did  immediately  ;  and  he  talked  to  them-  while 

they  were  obeying  him,  holding  out  his  hand  as  if  to 

give  them  fomething.     By  this  method  he  brought  me- 

the  ram,  which  I  caught,  atid  held  without  difficulty."  , 

The  beil  fort  of  fl«ep  for  fine  wool  arc  thofe  bred  what  diee p 
in  Herefordihire,  Devon(hire,  and  Worceilerihire  ;  but  irodnce  the 
they  are  fmall,  and  black-iaced,  and  bear  but  a  fmall  bett  wool. 
quantity.     Warwick,  Leiceftev(hire,  Buckinghara,  and 
Northannptonihire,  b.reed  a.  large-boned  iheep,  of  tho 
beft   (Iiape   and  deepett   wool  we  have.     The  marihes 
of  Lincolnihire  breed  a  very  large  kind  of  (hcep,  but 
their  wool  is  not  good,  unlefs  the   breed  be  mended  by 
bringing  in  (heep  of  other  counties  among  ihem,  wliich 
is  a  lcteme  of  late  very  proEtably  followcd  ihcre.     In 
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thjs  c6Uh^y,  it  tt  no  uncomnion  thing  lo  give  fifty  eui- 
neas  for  a  ratn,  and  a  guinea  foi  tne  admiinon  of  an 
cwe  to  one  of  thefe  valuable  males,  or  twenty  gtiineas 
iat  the  ufe  of  it  for  a  certain  number  of  ewes  during 
one  feafon.  Suffolk  alib  breeds  a  very  yaluable  kind  of 
Aieep.  The  northem  counties  in  general  breed  iheep 
v-ith  long  but  hairy  wool :  however,  the  wool  whicb  is 
taken  from  the  neck  and  Oioulders  of  the  YorkAiire  (heep 
is  ufed  for  mixing  with  Spanilh  wool  in  fome  of  thcir 
fineft  cloths. 

Wales  bears  a  fmall  hardy  kind  of  Iheep,  which  bas 
the  bell  taded  flelh,  but  the  worft  wool  of  all.  Nerer- 
thelefs  it  is  of  more  extenrive  ufe  than  the  fineft  Sego- 
vian  Aeeces  ;  for  the  beneSt  of  the  tlannel  manu&£lure 
is  univerfally  known.  Tbe  (heep  of  Ireland  vary  like 
thofe  of  Great  Biitain  ;  thoie  of  the  Ibuth  and  eall  be- 
ing  large  and  their  fle(h  rank  :  thofe  of  the  north  and 
the  mountainous  parts  freall  and  their  Aeih  fweet.  The 
fleeces  in  the  fan:ie  manner  differ  in  degrees  ef  VHlue. 
Scotland  breeds  a  nnali  kind,  and  their  Aeeces  are  coarre. 

But  the  new  LeiceilerOiire  breed  is  the  moft  fa(hion- 
able,  !ind  of  courfe  the  mo(l  proStable  breed  in  the 
i(Iand.  Jofeph  Altom  of  Ciifton,  who  raifed  himfelf 
from  a  plough-bby,  was  the  firft  who  diftingui(hed  him- 
felf  in  the  midland  counties  of  England  iot  a  fuperior 
breed  of  (heep.  How  he  improved  his  breed  is'  not 
known  ;  but  it  was  cuAomary  tor  eminent  faimers  in  his 
time  to  go  to  Clifton  in  fummer  to  choofe  and  purchare 
ram-lambs,  fur  which  they  paid  Iwo  or  thtee  guineas. 
This  man  was  fucceeded  by  Mr  Bakewell ;  and  it  may 
Teafonably  be  fuppofed  that  the  breed,  by  means  of  Al> 
tom's  ftock,  had  pafled  the  fiift  ftage  of  improvement 
before  Mr  Bakewell's  time.  Still,  howevcr,  it  muft  be 
Bcknowledged,  that  the  Leicelierihire  breed  of  (heep 
owes  its  preient  htgh  ftate  of  impravement  to  the  ability 
and  care  of  Mr  fiakeweli. 

"  Tbe  manner  in  which  Mr  Bakewell  railed  his  (heep 
to  the  degree  of  celebrity  in  which  they  defervedly  ftand, 
is,  notwitnftanding  the  recentnefs  of  the  improvement, 
and  Its  being  done  in  the  day  of  thouliinds  now  liying, 
a  thing  in  diifpute  ;  even  among  men  high  in  the  pro- 
feftion,  and  Iiving  in  the  very  diftn£l  in  which  the  im- 
provement  has  been  carried  on  ! 

"  Some  are  of  oplnion  that  he  effeded  it  by  a  crofs 
with  the  Wiltlhire  breed  ;  an  improbable  idea,  as  their 
form  altogether  contradids  it ;  others,  that  the  Byeland 
breed  were  ured  fbr  this  purpofe ;  and  with  fome  (how 
of  prdbalnlity.  If  any  crofs  whatever  was  uied  the  Rye- 
lanid  breed,  whether  we  view  the  fonn,  the  fize,  the 
wool,  the  deih,  or  the  ftitting  ^uality,  is  the  moft  pro- 
bable  inftrument  of  improvement. 

>*  Thefe  ideas,  however,  are  regiftered  merely  as  mat- 
ters  of  opinion.  It  is  more  than  probable  that  Mr  Bakie- 
well  alone  n  in  poffeflion  of  the  feveral  minutise  of  im- 
provement ;  and  the  public  can  only  hope  that  at  a  proper 
time  ihe  f*8i%  may  be  commtmicated  for  the  diredion 
of  iiiture  improvers. 

"  Whenever  this  ihall  take  place,  it  will  moft  probably 
come  out  that  no  cro6  with  any  alien  breed  whatever 
has  been  ufed  ;  Init  that  the  improveinent  has  been  ef- 
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it&sA  by  feled!ng  !ndividuals  fi;om  kindred  breedtj  tlil 
from  the  feveral  breeds  or  varieties  of  long-woolled  (heep,  ~~A 
with  which  Mr  Bakewcll  was  furrounded  on  almoli 
every  fide,  and  by  breeding,  tnanJin  (c),  with  thii  re- 
le£lion  :  iblicilouily  feizing  the  fupenor  accidental  va. 
rielies  produced ;  affociating  thefe  variet!es ;  and  Ailt 
conlinuingto  feled,  with  judgement,  the  fupetior  indi- 
yiduals.  ,    | 

"  It  now  remains  to  gtve  a  deicription  of  the  ApettorlMM^t 
cla&  of  individuals  of  this  breed,  efpecially  ewes  ando'^" 
wedders,  in  tiill  condition,  but  not  immoderately  fitt.V*'*'' 
Tbe  ram.<;  will  require  to  be  dilHngui(hed  afterwardt. 

"  The  head  is  long^  fmall,  and  hornleis,  with  ean 
fomewhHt  long,  -and  (landing  backward,  and  with  Ihe 
nofe  Aiooting  (brward.  Tbe  neck  thin,  and  clean  to- 
ward  the  head  ;  but  taking  a  conical  form  ;  Aandinp 
low,  and  enlarging  every  way  at  the  bafe  ;  the  fore-erd 
allogetlier  (hort.  -  The  bofom  broad,  with  the  (houlders, 
ribs,  and  chine  eKtraordinary  full.  The  loin  broid.and 
the  back  lcvel.  The  haunches  comparatiyely  fuU  to- 
ward  the  hips,  but  light  downward ;  being  «Itogetber 
fman  in  proporlion  to  the  fore-parts.  The  Ieg%  at  pre. 
ient,  of  a  moderate  lenglh ;  witb  the  bone  eitremely 
fine.  Ilie  bone  throughout  remarkably  light  The 
carcaiir,  when  fully  fat,  takes  a  temarkable  fbrm ;  mucll 
wider  than  it  ts  deep,  and  almoft  as  broad  at  it  is  loog. 
Full  on  the  (houlder,  wideft  on  the  tibs,  narrowing  witb 
a  regular  cuTve  towatds  the  Uul ;  approaching  the  forni  1 
of  tlie  turtle  nearer  perhaps  than  any  other  aniinRl.  The 
pelt  is  thin,  and  the  tail  fma1I.  The  wool  is  (horter 
than  long  wools  in  general,  but  much  longer  than  tlie 
roiddle  wools;  the  ordinai^  leiigth  of  ftaplefivetoieven  i 
inches,  varying  much  in  finencft  and  weight.**  .  ' 

This  breed  furpsffes  every  other  in  beauiy  of  fontt ;  Finni 
they  are  fuU  and  weighty  in  the  tbre  ^juarters ;  «nd  arc  mtAd 
remarkable  ibr  fmallnefs  of  bone.  Mr  Marihall,  wbo**'^ 
has  bcen  of  fo  much  benefit  to  agricalture  and  hit  coun- 
try  by  his  publications,  inibrms  us,  in  his  Rural  EcuMMny 
of  the  Midland  Coanties,  that  hc  has  feen  a  rib  of  1 
(heep  of  this  breed  contraAed  with  on«  of  a  Norfolk 
Iheep :  the  difparity  was  ftriking  ;  the  latler  nearly 
twice  the  fize  ;  while  the  meat  which  covered  the  ibr- 
mer  was  three  limes  the  thickneiii :  conlinjuently  tbc 
proportion  of  meat  to  bone  was  in  the  one  incompaia- 
bly  greater  than  in  the  other.  TherefoTe,  in  this  point 
of  view,  the  improved  breed  has  a  dedded  prefer«nce : 
£>r  fure)y  while  mankind  continue  to  eat  flefti  and  throw 
away  bone,  the  former  muft  be,  to  the  confumer  ■t^lcait, 
the  more  valuable. 

The  criterions  of  good  and  bad  ffeih  while  the  ani- 
mal  i$  alive  differ  in  different  fpecies,  and  are  not  pio- 
perly  iettled  in  the  fame  (pecies.  One  fuperier  breeder 
it  of  opinion,  that  if  the  ileih  ii  not  loofe,  !(.  is  of  courfe 
Kood ;  holding,  that  the  fleih  of  (heep  ia  never  ^Mad 
in  a  ftate  of  bardne^s,  like  that  of  ill-ileated  cattle : 
while  others  make  a  fburfi>Id  diiliBdion  of  the  iieih  <f 
(heep  ;  as  loofenef!;,  mellowne&,  firmnefs,  hafdne& :  cei^ 
Cdcring  the  firft  and  the  laft  equally  exceptionable,  vrA 
tke  fecond  and  third  equally  deSrable ;  ■  happy  miature 
of  the  two  beuig  deemed  the  point  of  perfe^i<M. 

The 


(c}  hanJm  it  a  term  ufed  in  the  mtdland  couoties  of  England  to  exprert  breeding  ^rpm  thc  iaae  ^amily. 
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Tht  Se&i  of  Iheep,  when  Aaoghtered,  u  well  known 
to  be  of  yarious  qualities.  Some  ii  compoled  of  large 
coarle  gnint,  interfperred  with  wide  empty  pores  like  a 
ipongc :  othen,  of  large  grains,  with  wide  pores  filled 
«ith  fat ;  others,  of  fine  clole  grains,  with  fmaUer  pores 
fi]led  with  iat :  and  a  fonrth,  of  clofe  grains,  without 
tnj  intermixture  of  £atnefs. 

The  fle(h  of  (heep,  when  drefled,  is  equally  well 
known  to  pofle£i  a  variety  of  qualities :  (bme  mutton  is 
coarfe,  dry,  and  infipid }  a  dry  iponge,  aSbrding  little 
or  no  gravy  of  any  coloar.  Another  fort  is  fomewh8t 
firmer,  imparting  a  light^coloured  gravy  only.  A  third 
plomp,  (hort,  and  palatable ;  aSbrding  a  mixture  of 
white  and  reid  gravy.  A  fburth  likewife  plump  and 
well-dayoured,  but  difeharging  red  gravy,  and  this  in 
wious  quantitiet. 

It  is  likewiiĕ  obf«rvable,  that  fome  mutton,  when 
dre&d,  appears  covered  vnth  a  thick,  toagh,  parch* 
ment-like  integument }  others  mth  a  membrane  compa- 
ratiTcly  fine  and  flexiUe.  But  thefe,  and  fome  of  the 
other  qualities  of  mutton,  may  not  be  whoUy  owing  to 
hseed,  bot  in  part  to  the  age  and  the  ilate  of  fatnels 
it  the  tiaK  of  Ibughter.  £xamined  in  this  Ught,  wbe- 
tlKr  we  confider  the  degree  of  fetne{s,  or  their  natural 
propenSty  to  a  fiate  of  fitnefs,  even  at  an  early  age, 
the  tmproved  breed  of  I<riceflerflure  (heep  appelrs  witb 
nany  fttp«rior  advantaTCS. 

The  degree  of  &tners  to  which  the  individuals  of  this 
hreed  are  capable  of  being  raiTed,  will  perhaps  appear 
incredible  to  thoTe  who  naTe  not  had  an  opportunity  of 
hdng  convinced  by  thdr  own  oblerration.  "  I  hsTe  &en 
wedders  (fays  Mr  Marihall)  of  only  two  (hear  (two  or 
three  years  old)  fo  loaded  with  iat  as  to  be  uarce^ 
able  to  make  a  run  j  and  whofe  £it  lay  fo  much  with- 
rat  the  bone,  it  iieemed  ready  to  bc  (haken  from  the  ribs 
OD  the  linaUeA  agitaUon. 

"Itu  cammon  fer  the  iheep  of  this  breed  to  haTC 
iiieh  a  projedion  of  £at  upMi  the  ribs,  immediately  be- 
hind  the  ihoulder,  that  it  may  be  eafily  gathered  up  in 
the  hand,  as  the  flank  of  a  ht  buUock.  Hence  it  has 
guned,  in  technical  language,  the  name  of  the  Jbre- 
jlant;  a  pmnt  which  a  modem  breeder  nevcr  iails  to 
tmch  in  Judging  of  the  quality  of  this  breed  of  (heep.    ' 

"  What  is,  perhaps,  (UU  more  extraordinary,  it  is  not 
rare  fi»  the  rams,  at  Ieaft  of  this  breed,  to  be  '  cracked 
on  the  back  j'  that  is,  to  be  cloven  idong  the  top  of 
tbecluBe,  in  the  manner  &t  (heep  generaUy  are  upon 
the  mmp.  This  mark  is  conEdered  as  an  evidence  of 
the  befi  blood. 

"  £xtraordinary,  howeTer,  as  are  theie  appearances 
while  the  animals  are  liTing,  the  fa£ls  are  ftill  more  (Iri> 
king  aiter  they  are  ilaughtered.  At  Litchfield,  in  Feb- 
ruary  1785,  I  (aw  a  fote  quarter  of  mutton,  fatted  by 
Mr  Princep  of  Croxall,  and  wbich  meafured  upon  the 
tibs  fom:  inches  of  iiit.  It  muA  be  acknowledged,  how- 
crer,  that  the  Leiceilerihire  breed  do  not  produce  b 
much  wool  as  m'oft  other  long-wooUed  (heep." 

As  the  pradice  of  letting  rams  by  the  (eaibn  is  now 
become  proGtabk,  it  may  be  uielul  to  mentton  the  me- 
thod  of  rearing  tbem. 

"  The  ptincipal  ram-breeders  fave  annually  twenty, 
thirty,  or  perhaps  forty  ram  lambsj  caRration  being 
ieldom  appUed,  in  the  firft  inftance,  to  the  produce  of  a 
Talnable  ram,  (or  in  the  chmce  of  thefe  lambs  they  are 
kd  more  by  blood  or  parentage,  than  by  formt  on 
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which,  at  an  early  age,  little  dependence  can  be  placed.  '  SKerp. 
Their  treatment  irom  the  time  tney  are  weaned,  in  July  »  ^ 
or,  Augufi,  until  the  time  of  (hearing,  the  firft  week  in 
June,  confifts  in  giving  them  every  indulgence  of  keep, 
in  order  to  pu(h  them  ibrward  for  the  (how  ;  it  being 
the  common  pradice  to  let  fuch  as  are  fit  to  be  let  the 
firft  Tealbn,  while  they  are  yet  yearlings — provinciaUy 
'  (harhogs,* 

*'  Tbeir  firft  paAure,  atter  waaning,  is  pretty  geno- 
rally,  I  beUere,  clover  that  has  been  mown  early,  and 
has  got  a  fecond  tlme  into  head ;  the  heads  of  clover 
being  confidered  as  a  moft  forcing  food  of  (heep.  After 
this  goes  ofF,  turnips,  cabbages,  colewort,  with  hay,  and 
(report  fays)  with  com.  But  the  ure  of  this  the 
breeders  feveraUy  deny,  though  coUe^veIy  they  may  be 
liable  to  the  charge. 

"  Be  this  as  it  may,  fomething  coniiderable  depends 
on  the  art  ofmaking  up,  not  lambs  only,  but  rams  of  ali 
ages.  Fat,  like  charity,  covers  a  multitude  of  faults  ; 
and  befides,  is  the  beft  evidence  of  their  fatting  qualit7 
which  their  owners  can  prodttce  (i,  e.  their  natural  pro- 
penfity  to  a  ftate  of  fatnefs),  while  in  the  iatncTs  of  the 
Iharhogs  is  feen  theic  degree  of  inclination  to  iat  at  an 
early  age. 

"  Patting  qttality  being  the  one  thing  neediul  in  gra- 
zing  ftock,  and  being  found,  in  fome  conAderable  de- 
gree  at  leaft,  to  be  hereditary,  the  fatteft  rams  are  of 
oourfe  the  beft  ;  though  other  attachroents,  well  or  iU 
placed,  Bs  to  form  or  iaihionable  points,  will  perhaps 
have  equal  or  greater  weight  in  the  minds  of  fome  men, 
even  in  this  enlightened  age.  Such  (hearlings  as  wiU 
not  make  up  fufiiciently  as  to  form  and  fatnefs,  are  athet 
kept  on  to  another  year  to  give  them  a  &ir  chance,  or 
•re  cadrated,  or  butchered  while  iharhogs.** 

Fram  the  firft  letting,  about  40  years  ago,  td  theY^|,"f„^ 
year  1780,  the  prices  kept  graduaUy  rifing  from  fifteen  Mr  Bake- 
ihiUings  to  a  guinea,  and  fn>m  one  to  ten.     In  lySowellre- 
Mr  BakeweU let  feveral  at  ten  euineas  each  ;  and,  what"'^'  *" 
is  rather  inexplicable,  Mr  ParUnfon  of  Quamdon  letj^^^^    ' 
one  the  iame  year  fbr  twenty-five  guineas;  a  price  which 
then  aftoni(hed  the  whole  countty. 

From  that  time  to  1786  Mr  Bakeweirs  ftock  roie 
rapidly  From  ten  to  a  hundred  guineas ;  and  that  year 
he  let  two  thirds  of  one  ram  (referving  one  third  of  the  ^* 

ttSial  number  of  ewes  to  himfelf)  to  two  principal 
breeders,  fbr  a  hundred  guineas  eacn^  the  entire  fervices 
of  the  ram  being  rated  at  three  ihundred  guineas !  Mr 
BakeweU  makine  that  year,  by  letting  twcnty  rams  on-  " 

ly,  more  than  a  tnourand  pounds ! 

Since  that  time  the  prices  have  been  ftiU  rifing.  Four 
hundred  guineas  have  been  repeatedly  giTcn.  Mr  Bake- 
well,  this  year  f 1 789)  makes,  fays  Mr  Marihall,  twelve 
hundred  guineas  by  threc  rams  (brothers,  wc  believe)  ; 
two  thouiand  of  feven  ;  and  of  his  whole  letting,  full 
three  thoufand  guineas ! 

Befide  this  extraordinary  liim  made  by  Mr  BakeweO, 
there  are  fix  or  feven  other  breeders  who  make  iirom 
five  hundred  to  a  thoufand  g&ineas  each,  The  whole 
kmount  of  moneys  produced  that  year  in  the  midland 
cotinties,  by  letting  rams  of  the  modem  breed  for  one 
reafon  only,  is  eftimated,  by  thofe  who  are  adequate  to 
the  fiibjeA,  at  the  almoit  incredible  fum  of  ten  tfaoufand 
pounds. 

Rams  previous  to  thc  Teaion  are  reduced  from  the 

cumbrous  fat'ftate  in  which  they  are  (howiu    Xhe  ufual 
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Slieep.  ttme  of  fendlng  them  out  is  the  mlddle  of  September. 
They  are  convejed  in  caniages  of  two  wheels  with 
fprings,  or  hung  in  Aings,  3o  or  30  miles  a-day,  fome- 
times  to  the  dillance  of  200  or  300  miies.  liiey  are 
not  tumed  loore  among  the  ewes,  but  kept  apart  in  a 


tittt, 


of  tbe 
•weSi 


Tbe  tren- 

ment  of 

th?  rams  ^ 

•f'?i.'^''"'"  fmall  inclofure,  wherc  a  couple  of  ewes  only  are  admit- 
ted  at  once.  When  the  feafon  is  over,  every  care  it 
taken  to  make  the  rams  look  as  fat  and  handforoe  a< 
poinble. 

In  the  choice  of  ewes  the  breeder  is  led  by  the  laroe 
criterions  as  in  the  choice  of  rams.  Breed  is  the  fiift 
obje£l  of  confideration.  £xcellency,  in  any  fpecie$  or 
Yariety  of  live-llock,  cannot  be  attained  with  any  degree 
of  certainty,  let  the  male  be  ever  fo  excellent,  unlels 
the  feroales  employed  likewifc  inherit  a  large  proportiom 
of  the  genuine  blood,  be  the  fpecies  or  vatiety  what  it 
may.  Hence  no  prudent  man  venlure$  to  give  the 
higher  prices  for  the  Diihky  rams,  unlePs  his  ewes  are 
deeply  tinftured  wiih  the  EMAiley  blood.  Next  to  breed 
is  flelh,  fat,  form,  and  wool. 

After  the  lambs  are  weaned,  the  ewes  are  kept  in 
common  feeding  placcs,  wilhout  any  alteration  of  paf- 
ture,  previous  to  their  taking  thc  ram.  In  winter  they 
are  kept  on  graHs,  hay,  tumips,  and  cabbages.  As  the 
heads  of  the  modern  bieed  are  mtich  finer  than  molt 
others,  the  ewes  lamb  with  le^s  didiculty. 

The  &male  lambs,  on  being  weaned,  are  put  lo  good 
keep,  but  have  not  fuch  high  indulgence  (hown  them  as 
the  males,  the  prevailing  praAice  being  to  keep  them 
£rom  the  ram  the  fir(l  autntan. 

At  weaning  time,  or  prevSoufly  to  the  admilTioc  of 
jthe  ram,  the  ewes  are  colled,  to  roake  room  for  the 
thaves  or  Ihearlings,  whofe  fuperior  blood  and  f<iIhion 
tntitle  them  to  a  place  in  ihe  breeding  ilock.  In  thc 
work  of  culling,  the  ram-breeder  and  the  mere  grseier 
go  by  fomewhat  diSerent  guides.  The  grazier's  guide 
is  pnncipally  age,  feldom  giving  his  ewes  the  ram  after 
they  are  four  Ihear.  The  ram-breeder,  on  the  con- 
trary,  gces  chkSy  by  ment ;  an  ewe  that  has  brought 
Ikim  a  good  ram  or  two  is  continued  in  the  flock  b 
long  as  Ihe  will  breed.  There  are  inAances  of  ewes  ha- 
ving  been  proliGc  to  the  tenth  or  twelfth  year  j  but  in 
eeneral  the  ewes  of  this  breed  go  off  at  Ilx  or  fev«a 
mear. 

In  the  praAice  of  fome  of  the  ptincipal  ram-biceders, 
ihe  culling  ewes  are  never  Iiiffered  to  go  out  of  their 
baiids  until  after  they  are  Haughtered,  the  breeders  not 
only  falting  them,  but  having  thera  butcbeied,  on  their 
premifes.  There  are  others,  however,  who  fell  them  ; 
snd  fometiffles  at  extraordinary  prices.  Three,  four,  and 
even  fo  high  as  ten  guineas  each,  have  been  given  for 
thcfe  outcalls. 

There  are  in  the  flo«ks  of  Iĕveral  breeders  ewes  that 
would  fetcb  at  auSion  twcnty  euineas  each.  Mr  Bake* 
well  is  in  po^elTion  of  ewes  which,  if  they  were  now  put 
up  (o  be  f«Id  to  the  bell  bidder,  would,  it  is  ellimated, 
fetch  no  lefs  than  fifty  each,  and  perhaps,  through  the 
f  refent  fpirit  of  contention,  much  higher  prices. 
lDtivftions  The  folIowing  in{lru£lions  for  putchaling  Iheep,  we 
«  'oll^**  ^"P*!  '"^^^  ^*  acceptable  to  our  counlry  readers. — The 
iarmer  Ihould  always  buy  his  Iheep  irom  a  worfe  land 
than  his  own,  and  they.  (hould  be  big-boned,  and  have 
a  long  greafy  wool,  curling  clofe  and  well.  There  Aieep 
slways  breed  the  fineft  wool,  and  are  aIfo  the  moft  ap- 
pro^ed  of  by  the  butcher  for  fale  in  the  market.    Tor 


n 


fiogfltMp. 


]  S    H    B 

the  choiee  of  ihecp  to  breed,  the  ram  mull  be  Tomg, 
and  his  Ikin  of  the  fame  colour  wilh  his  wool,  fot  tbe 
lambs  will  be  of  the  laroe  colour  with  his  ikin.  Ut 
Ihould  have  a  large  long  body  ',  a  broad  forchead,  rour.d, 
and  weil-rifing  -,  large  eyes ;  and  iltaight  and  Ihort 
noHrlls.  The  poUed  Iheep,  that  is,  thofe  wiuch  have  a* 
homs,  are  found  to  be  the  beO,  breedeis.  The.  ewe 
Ihould  have  a  broad  back )  a  large  bending  neck ;  iiiiall, 
but  (hort,  cleao,  and  nimole  legs )  and  a  thick,  dcep 
wool  covering  her  all  over. 

To  know  whether  they  be  foimd  or  not,,tbe  fannet 
(hould  examinc  ihc  wool  that  none  of  it  be  wanting, 
nnd  lee  that  the  gums  bered,  the  teeth  white  and  even, 
and  tiie  briiket-Ikin  red,  the  wool  firm,  the  brcath 
fweet,  and  ihe  feet  not  hoU    Two  years  old  is  the  beft  , 

tin^e  for  beginning  to  breed  ;  and  their  firfl  lambs  Ihould 
not  be  kept  100  long,  to  weaken  them  by  fuckling,  but 
be  fold  as  foon  as  conveniently  may  be.  They  wiil 
breed  advantageouIly  till  they  are  fi;rtn  years  old.  Tbe 
faTiners  bave  a  meihod  of  knowing  ihe  age  of  a  Ibeep, 
as  a  horIe*s  is  known,  by  tbc  mouth.  Wben  a  iheep 
is  one  Aiear,  as  tliey  exi'rels  it,  it  bas  two  broad  tcetb 
be£are  ;  when  it  is  two  Ihear,  it  will  have  ibur ;  when 
three,  Ilx  :  and  when  fcur,  eight.  Aitei  this  their 
moutlis  begin  to  break. 

The  di&rence  of  land  makes  a  very  great  diffetcnef 
in  the  Aieep.  The  fat  paAures  bieed  llraight  tall  Iheei^ 
and  ihcbarrcn  bills  and  downs  brecd  f^uare  ihort  ones) 
.woods  and  roountains  breed  tall  and  ilcnder  Iheep  ;  bot 
°the  bell  of  all  are  thole  bied  upon  new-jiloughed  land 
and  dry  grouads.  On  the  contiaiy,  all  wet  and  laoiii 
Jands  are  bad  f0r  Aieep,  efpeciaUy  fuch  as  are  fubjed  to 
be  oveTflowed,  and  to  have  iand  and  dirt  leCt  on  thcBk 
The  falt  marlhes  are,  .howev|er,  an  exception  to  tbi; 
general  rule,  for  tbeir  faltnefs  rnakes  ameads  for  their 
moillure  ;  falt,  by  reafon  of  ils  diying  ^nality,  beingt/ 
great  advanta|e  to  Iheep. 

As  to  the  lime  of  putUng  the  rams  to  the  cwes,  tbe^^ 
ianner  mull  confider  at  what  tiroe  of  the  ^ring  hii  grals^tt» 
will  be  fit  to  maintaiu  them  and  their  lambs,  and  «rhe.bc  iteii- 
ther  he  has  tumips  to  do  it  till  the  grals  comes ;  £gri('i°>'' 
very  often  both  the  ewes  and  larobs  are  dedroyo)  hj^^ 
the  want  of  £aod ;  or  if  this  does  not  happen,  if  thc 
lambs  «re  only  Hinted  in  their  growth  by  it,  it  is  an 
Bcddent  Uiat  they  never  teeover.     Thc  ewe  gocs  20 
"weeks  whh  lamb,  and  according  to  this  it  is  eafy  ta 
calculate  tlie  proper  time.     The  bell  time  £ar  thcin  to 
yean  is  in  Aptil,  unleis  the  owoer  has  very  £irwai4 
grafs  or  turaips,  or  the  Iheep  are  field  iheep.     Whert 
you  have  notinclofuKS  to  kccp  them  in,  then  it  may  be 
proper  they  (hould  yean  in  January,  that  the  lambs  may 
be  Arong  by  May-day,  and  be  able  to  £ollow  tbe  daa 
over  the  fallows  and  waler-furrows  j  but  then  the  lanibt 
that  come  fo  early  muft  have  a  great  deal  of  care  takot 
of  them,  and  fo  iodeed  (hould  all  other  lambs  at  their 
£rll  falling,  elfe  while  they  are  weak  the  crows  and  iMg- 
pies  will  pick  their  eyes  out. 

When  the  fl>eep  are  turned  into  fields  of  wheator  lye 
to  feed,  it  muil  not  be  too  rank  at  fiifl,  f(U-  if  it  be,  it 
generally  throws  them  into  fcourings.  £wes  thal  aie 
big  Aiould  be  kept  but  baie,  for  it  is  very  dangerous  » 
them  to  be  fat  at  the  time  of  their  bringin^  iiuth  thcir 
young.  They  roay  be  well  fed,  indeed,  hke  eows,  • 
Ibrtnight  befarehand,  to  put  them  in  heart.  Mortimet^ 
Hulbaiidiy,  p.  043.  . 
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jke^       Th«  &ed!tig  (heep  with  turnips  is  one  great  advantage 

P*    '  to  the  fanners.    'When  they  are  made  to  eat  tumips 

^         d>ey  foen  &tten,  but  there  is  forae  difficulty  in  bringing 

this  about.     The  old  ones  alwayt  refufe  them  at  firft, 

and  will  fometimes  faft  three  or  ibur  days,  till  almoA 

&miihed  ;  but  the  young  lambs  iall  to  at  once.     The 

common  mj,  in  Tome  places,  of  tuming  a  Aock  of 

Iheep  at  large  into  a  field  of  tumips,  is  very  diradvan- 

t^eoos,  ibr  thejr  will  thus  deRioj  as  many  in  a  fortnight 

as  would  keep  tltem  a  whole  winter.     There  are  three 

other  wayi  of  feeding  them  on  this  food,  aU  of  which 

.        li»ve  their  (evcral  adyantages. 

k  bl  The  firft  iray  is  to  divide  the  land  by  hardles,  and 
*if  allow  the  (heep  to  coiite  upon  inch  a  portion  only  at  a 
■"(  time  as  they  can  «at  in  one  day,  and  fo  advance  the 
[^  hnrdles  farther  into  the  ground  daily  till  all  be  eaten.' 
^  This  i»  infinitely  better  tban  the  former  random  me- 
thod  ;  bot  they  nerer  eat  them  dean  even  this  way,  but 
kave  the  bottoms  and  outSdes  fcoDped  in  the  ground  : 
fite  people  pull  np  thefe  indecd  with  iron  crooks,  and 
hy  them  before  the  (heep  again,  bat  they  are  common- 
(y  £>■  feuled  with  the  creatttre's  dung  and  urine,  and 
with  the  dirt  from  their  fieet,  that  they  do  not  care'for 
^iem  ;  they  eat  but  little  of  them,  and  what  they  do  eat 
does  not  nouriih  them  Itke  tbe  frefh  roots.    ' 

The  &cond  way  is  by  incloitng  the  (heep  in  hurdles, 

sin  the  former;  but  in  this  tbey  pull  up  all  the  tumips 

«hich  they  tiippotĕ  the  ftieep  can  eat  in  one  day,  and 

daily  remove  the  hnnlles  over  the  ground  whence  they 

hare  puUed  up  the  tumips :  by  this  means  there  is  no 

1nfte,  and  lePs  expence,  for  a  perfon  may  in  two  hours 

poll  op  all  thore  tumipt ;  the  remaining  (hells  of  which' 

«mld  have  empiejeĕ  three  or  four  labourers  a-day  to 

cA  up  with  their  crooks  out  of  the  ground  trodden 

hatd  by  the  feet  of  the  Iheep ;  and  the  worft  is,  that  as 

in  the  method  of  pnlKng  i>p  firft,  the  tumips  are  eaten 

up  dtan,  i'n  this  way,  by  the  hook,   they  are  waAed, 

the  (heep  do  not  eat  any  grcat  part  of  them,  and  when 

the  groand  comes  to  be  tilled  afterwards  for  a  crop  of 

tom,  the  fragments  of  the  tumips  are  (een  in  fuch  quan- 

tities  on  the  mrfiace,  that  half  the  crop  at  leaft  feems  to 

|.      nave  been  wafted* 

lethiiJ,     Tbe  third  manner  is  to  pull  up  the  tumips,  and  re> 

Arta    tnoTc  them  in  a  cart  or  waggon .  to  fome  other  place, 

■^    ipreading  them  on  a  fre(h  place  every  day ;  by  this  me- 

thod  the  (heep  will  eat  tliem  up  clean,  both  root  and 

1wves,    The  great  advantage  of  this  method  is,  when 

ihne  is  a  piece  of  land  not  Tar  oiF  which  wants  dung  more 

thin  that  where  the  tumips  grew,  which  perhaps  is  a1(b 

too  wet  for  the  (heep  in  winter,  and  then  the  turnipt 

Hill,  by  the  too  great  moidare  and  dirt  of  the  foil, 

tmietimes  fpoil  the  iheep,  and  give  them  the  ret.    Yet 

(iieh  groimd  will  olten  bring  forth   more  and  largrr 

tumips  than  dry  land,  and  when  they  are  carried  oiF, 

and  eaten  by  the  iheep  on  ploughed  land,  in  dry  weather, 

and  on  grecn  Iward  in  wet  weather,  the  (heep  will  fuc- 

teed  much  better ;  and  the  moiR  foil  where  the  tumip» 

.grew  not  beJng  trodden  by  the  (heep,  will  be  much 

{tter  tisr  a  crop  of  cora  than  if  they  had  been  fed  witk 

tumips  on  it.     The  expence  of  hurdles,  and  the  trouble 

'of  iDOTing  ihcm^  are  faved  >n  this  cafe,  Khich  will  coun- 

teibalance  at  Ieaft  the  expence  of  pulling  the  tumips 

and  carrying  them  to  the  places  where  they  are  to  be 

l''      «rten.     They  mnft  always  be  carried  off  for  oxen. 

Ig^  "     The  diieafes  to  wbich  (heep  are  AibjeS  are  theie, 
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rot,  ted>water,  jbot-rot  and  hovirig,  fcab,  dunt,  rtckets,    SliecD. 
fty-ftruck,  fluy,  and  burfting.     Of  cach  of  lliefe  wc  fliaU         • 
gire  the  beft  defcription  in  our  power,  with  the  moft 
approved  remedies.  ip 

The  rot,  which  is  a  very  pemicious  di(ĕafe,  has  of  ni«  rot 
late  engaged  the  attention  01  fcientiGc  farmers.  fiut 
neither  its  liature  nor  its  caufe  has  yet  been  fully  af- 
certained.  Some  valuable  and  judicious  obfervationi 
have,  however,  been  made  upcn  it,  which  ought  to 
be  circulated,  as  they  may  perhaps,  in  many  cares,  , 
fumi(h  an  antidote  for  this  malignant  diAemper,  or  b< 
the  means  of  leading  otherc  to  fome  more  eSicaci- 
ous  remcdy.  Some  have  fuppofed  the  rot  owing  to 
the  quick  growth  of  grafs  or  berbs  that  grow  in  wet 
places.  Without  premiiing,  that  all  botinteous  Provi. 
dence  has  given  to  every  animal  its  peculiar  taft«,  by 
ivfaich  it  dilUng[uiflies  the  food  proper  for  its  prefcrva- 
tion  and  itipport,  if  not  vitiated  by  fortuitous  circumAan- 
ces,  it  feems  very  diSicuIt  to  difcover  on  philofophical 
principles  why  Uie  quick  growth  of  graf$  (hould  render 
it  noxious,  or  why  any  herb  (hould  at  one  (eafon  pro- 
duce  fatal  effe£ts,  by  the  admi^Tion  of  ptire  water  only 
into  its  compotKnt  parts,  which  at  other  times  is  per- 
k&lj  innocent,  although  brought  to  its  utmoA  Areneth 
and  maturity  by  the  genial  innuence  of  the  fun.  B»* 
fides,  the  conAant  pra^ice  of  moft  farmers  in  the  king- 
dom,  who  with  the  greateft  fecurity  feed  their  meadews 
in  the  fpring,  when  the  graPs  (hoots  quick  and  is  fuU  of 
jtiices,  militates  diredly  againft  this  opinion. 

Mr  Arthar  Yomg  afcribes  this  difeaie  to  moifture. 
In  confirmation  of  this  opinion,  which  has  been  general- 
ly  adopted,  we  are  informed,  in  the  Bath  Society  pa- 
pers*,  by  acorrefpondenl,  that  there  was  a  paddock  ad-«  Yol.  I. 
joining  to  his  park  whlch  had  for  feveral  years  cauled  art.  slvi. 
the  rot  in  moft  of  the  (heep  which  were  put  into  it. 
In  1769  he  drained  it,  and  from  that  time  his  (heea 
were  free  from  this  malady.  But  there  are  h&s  which 
render  it  doubtful  that  moifture  is  therole  caufe.  'We  are 
told,  the  dry  limed  land  in  Derbydiire  will  produce  the 
rot  as  well  as  water  meadows  and  ftagnant  marihes ;  and 
\hat  in  fome  wet  grounds  (heep  fuftain  no  injury  fo^ 
many  weeks. 

'Withottt  attempttng  lo  enumerate  other  hypotheles  jy  jaufc, 
which  the  ingenious  have  formed  on  this  fubjeft,  we 
Ihall  purfue  a  different  method  in  order  to  difcover  the 
caufc.  On  diffefiing  (heep  that  die  of  this  diforder,  a 
great  number  of  inieds  called  Jlahs  (fee  Pasciola) 
are  found  in  the  Iiver.  That  thefe  ilukes  are  the  cauie 
of  the  rot,  therefore,  is  evident ;  but  to  cxplain  how 
they  come  into  the  liver  is  not  fo  eafy.  It  is  probable 
that  they  are  fwallowed  by  the  (heep  along  with  their 
food  while  in  the  egg  ftate.  The  egg»  depoiited  in 
the  tender  germ  are  conveyed  with  the  fbod  into  the 
ftomach  and  inteOines  of  the  animals,  whence  they  are 
received  inlo  the  ladeal  veff(sls,  carried  off  in  the  chyle, 
and  pafs  into  the  blood  ;  nor  do  they  meet  with  any 
obftrudion  until  they  arrive  at  the  capillary  veffels  of 
ihe  liver,  Here,  as  the  blood  Bkrates  through  the  ex- 
tretne.  branches,  aniwering  to  thoCe  of  the  vena  p«rta 
in  the  human  body,  the  fecetning  veffels  are  too  minute 
to  admit  the  impregnated  ova,  which,  adhering  to  the 
mtmbrane,  produce  thofe  animalculae  that  feed  upoiv 
the  liver  and  deftroy  the  (heep.  They  much  rclenlble 
the  flat  fifli  called  plaice,  are  fometimes  as  large  as  a  (it 
ver  twepeiKe,  «nd  are  found  twih  in  the  liver  and  in 
Ff3  the 
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tliĕ  pipe  (mfwerine;  to  that  of  tlie  «M»  r«M)  which 
clonrcjs  the  blood  fa'om  the  Uver  to  the  heart. 

The  cominon  and  inoil  obrioiu  obje£tion  to  that 
o^nion  is,  that  tlus  inre^l  is  never  found  butln  the  li». 
ver,  or  in  fonie  parts  of  the  vifcera,  of  iheep  that  are 
£feaied  more  or  lefs ;  and  that  thejr  mud  therefore  be 
bred  there.  But  this  obje£Uon  will  loie  its  force,  whea 
we  coniider  that  many  infefl*  undergo  feveral  changes, 
and  exift  under  foms  extremely  different  from  each 
other.  Some  of  them  may  thereibre  appear  and  be 
well  known  under  one  ihape,  and  not  known  to  be  the 
f«me  under  a  fecorid  or  third.  Tbe  fluke  may  be  the 
lait  ilate  of  fome  aquatic  animal  which  we  at  prefent 
very  well  know  under  one  or  other  of  its  previous 
forms. 

If  this  be  admitted,  it  is  eafy  to  concdve  that  iheep 
nay,  on  wet  ground  efpecially,  take  muldtudes  of 
thefe  ova  or  eggs  in  with  dieir  food  ;  and  that  the  lio- 
mach  and  vifcera  of  the  iheep  being  a  proper  nidus  ibr  . 
them,  they  of  couHe  hatch,  and  appearing  in  their  iluke 
or  laft  ilate,  feed  on  the  livcr  of  the  anuMl,  and  occa* 
fion  this  diforder. ' 

■  It  is  a  iingular  h€t,  "  that  no  ewe  eTer  has  the  rot 
while  ihe  has  a  lamb  by  her  fide."  The  reafi>n  of  this 
may  be,  that  the  impregnated  ovum  pafles  into  thc 
nilk,  and  never  arrives  at  the  liver.  The  rot  is  &tal  to 
Aieep,  hares,  and  rabbits,  and  fometimes  to  calves  ;  but 
tiever  infefts  animals  of  a  larger  iize. 

Miller  fays  that  pariley  is  a  good  remedy  kr  the  rot 
in  Iheep.  Perhaps  a  iirong  decodion  of  this  plant,  or 
the  <ttl  extrafted  from  its  feeds,  might  be  of  fervicc. 
Salt  is  alfo  a  ufeful-  remedy.  It  feems  to  be  an  ac- 
knowledged  h&,  that  falt.^marihes  never  produce  thc 
rot.  Salt  indeed  is  pemicious  to  moi^  infeds.  Com- 
mon  falt  and  water  expel  worms  from  the  human  body ; 
and  fea-weed,  if  laid  in  a  garden,  will  drive  away  inie£is ; 
but  if  the  falt  is  feparated  by.  iieeping  it  in  the  pureft 
fpring-water  for  a  few  days,  it  abounds  with  animdkulte 
of  various  fpecie$. 

Lifle,  in  liis  t>ook  of  huibandry,  informs  us  of  a  far- 
■er  who  cured  his  whole  ilock  of  the  rot  by  giving 
«ach  iheep  a  handiiil  of  Spaniih  falt  for  flve  or  fiz  mom- 
ings  fucceirively.  The  hint  was  prolubly  taken  iirom 
the  Spaniards,  who  ire^uently  give  their  iheep  falt  to 
keep  them  healthy.  On  fome  farms  perhaps  the  ut- 
mott  caution  cannot  always  prevcnt  this  difoTder.  In 
wet  and  warm  feafons  the  prudent  iarm^  will  remove 
bis  iheep  bota  the  lands  liable  to  rot.  Thofe  who 
liave  it  not  in  their  power  to  do  this  may  give  each 
iheep  a  fpoonii)l  of  common  falt,  with  the  fame  qttan- 
tity  of  flour,  in  a  quarter  of  a  |Mnt  of  water,  once  or 
twice  a-week.  At  the  commenccment  af  the  rot  tlie 
fame  remedy  given  fout  or  five  mbmings  inccellively 
will  in  all  probability  ttkdt  »  cutc.  The  addition  <n 
the  flour  and  water,  it  is  fuppofed,  not  only^iibates  thc 
pungency  of  the  fak,  bot  diijpoies  it  to  mix  with  the 
chyle  in  a  more  gentle  and  eiiicacious  maMier. 

A  fiiTmer  ci  a  conSderable  lordihip  in  Bohcmia  yu 
Sting  Um.  hpt-wclls  of  Carlibad,  telated  how  hc  pre&r- 
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ved  Us  flocki  of  fi>eep  hom  the  morul  diiicmper  nticli   st^ 
raged  in  the  wet  year  1 760,  of  which  (6  many  periihcd.  ^"^1 
His  prefervative  was  very  fimple  and  very  cheap  :  "  He.       , 
fed  them  every  night,  when  tumed  under  a  ihed,  oover, 
or  liables,  with  haihed  fodder  iiraw  ;  and,  by  eatiag  it 
greedily,  they  all  eicapcd." 

**  Redwater  u  a  diibrder  moll   prevalent  on  wetJUd,| 
grounds.     I  bave  heard  (fays  Mr  Arthur  Young)  thatto; 
it  has  fonietimes  been  cured  by  tapping,  as  for  a  drop 
fy.    Tbis  operation  is  done  on  one  fide  of  the  iKlIy  to- 
wards  the  flank,  juft  below  the  wool. 

•*  The^»/-r»/  and  Aening,  which  is  very  common  <«  rooMi 
low  fenny  grounds,  is  cured  by  keeping  the  part  clein, 
and  lying  at  reft  in  a  dry  paHure.'* 

The  Jcat  is  a  cutaneous  difeaie  owing  to  an  impttri-j;,^ 
ty  of  the  blood,  and  is  moA  prevalent  in  wet  lands  or 
in  rainy  ieafons.  It  is  cured  by  tobacco-water,  brim- 
ftone,  and  alum,  boiled  togcther,  and  then  mbbed  over 
tbe  iheep.  If  only  partial,  tar  and  grealc  may  be  faf- 
ficient.  But  the  fimpleft  and  moft  eSicacioos  remedy  for 
this  difcaie  was  communicated  tb  the  Society  for  tbe 
Encouragement  of  Arts,  Scc.  by  Sir  Jofeph  Banks. 

"  Take  one  pound  of  <)uickfilver,  half  a  pound  of  Keoe^ 
Yenice  turpentine,  balf  a  pint  of  oil  of  turpentine,  sndcaBaj 
four  pounds  of  hogs  lard  (c).     Letthem  Ijc  rabbcdini'^^* 
mortar  till  tlic  quiekfilver  ia  thoroughly  incorponted^^ 
with  the  other  ingredients ;  for  the  propcr  mode  of  do.        | 
ing  which,  it  may  t>e  propcr  to  take  tbe  advice,  oc  evea 
the  aiTiAance,  of  fome  apothecary  or  otber  faka  ulĕd 
to  make  fuch  mixtureB. 

"  The  meth<xi  of  ufing  the  ointment  is  this :  Begin» 
ning  at  the  head  of  the  iheep,  and  proceeding  irom  be- 
tween  the  ean  along  the  back  to  the  end  oiP  the  tail, 
the  wool  is  to  be  divided  in  .a  iiirrow  till  the  ikin  can 
be  touched ;  and  as  the  iiirrow  is  nuuie,  the  ioat 
ilightly  dipped  in  the  <»ntment  is  to  be  drawn  along  toe 
bottom  of  it,  where  it  will  leave  a  blue  iiain  oa  the 
ildn  and  adjoining  wool :  from  this  iiuTow  fimilar  ones 
muft  be  drawn  down  the  ihoulders  and  thighs  to  tbe 
legs,  as  far  as  they  are  woolly ;  and  if  the  animal  is 
much  inSs&ed,  two  more  ihould  be  <irawn  along  each 
fide  parallel  to  that  on  the  back,  and  one  down  each 
fide  between  the  £ire  and  hind  legs. 

"  Immediately  after  bcing  dreited,  it  is  ufual  to  tnra 
the  iheep  among  other  ftock,  without  any  iear  of  ihe 
infe&ion  being  communicated  ;  and  therc  is  fcarce)y  «s 
inftance  of  a  iheep  fu£fering  any  injury  from  the  appli- 
cation.  In  a  few  days  the  blotches  dry  up,  the  itch- 
ing  ceafes,  and  the  animal  is  completely  cured :  it  is  ge> 
nerally,  however,  thought  proper  not  to  delay  the  ope- 
tation  heyond  Michaelmas. 

"  The  hi^tAofca  omui,  called  in  Lincohlhire,/^ 
/i^,  an  animal  well  known  toall  ihepherds,  which  liTCS 
amone  the  wool,  and  is  hurtiiil  to  the  thriving  of  iheep' 
both  irt  the  pain  its  bite  occaSons  and  the  blood  h 
fucks,  u  deftroyed  by  this  applicatbn,  and  the  wool  is- 
not  at  allinjured.  Our  wool-buyers  purchaie  the  ileecet. 
«n  wluch  the  ftain  of  the  (Mntmciit  is  vifible,  rather  m 
pre£erencc  to  otheis,  from  aa  opinion  that  the  uie  of 

it 


(c)  By  fome  unaccountable  miftake  the  laft  ingredient,  the  four  poimd»  of  hogs  lard,  is  omitted  in  the  receipt 
.publiihed  in  the  Traniadions  of  the  Society ;  a  circ(tmftance  that  might  bc  piodu^ve  of  bad  cSeAs.— The  k»f< 
.tvhich  containcd  thc  ncdlpt.Mis  fiDce  hecn  cancelled^  aad  8  iiew  toie  piintedk. 
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Ul»*Sii((  pitierred  Um  Mimtl  iromWntr  vex«d  *either 
with  tbe  fcab  or  faggs,  the  wool  is  lcra  liable  to  tbe  de- 
iieJU  «f  joints  or  knou )  a  faaU  oblĕrved  t»  proceed 
&oai  evcry  fudden  Hop  in  the  thriving  of  thc  animal, 
cilhcr  iroin  mnt  of  food  or  froin  difeafe. 

"  Tbis  mode  of  curing  was  brougbt  into  that  part 
ofLincob)(hire  where  my  property  it  Stuated  about  la 
jeats  ago,  by  Mr  Stephenlon  of  Mareham,  and  is  now 
h  gcneraUy  received,  that  the  fcab,  which  ufcd  to  be 
the  terror  of  the  farmers,  and  which  fr$quenlly  dcter- 
red  the  more  careful  of  them  £com  talMng  the  advan- 
tage  of  paAuring  their  iheep  in  the  fertile  and  eaten- 
five  commons  with  which  that  dilln£t  .abounds,  is  no 
looger  legarded  with  any  apprehenfion :  by.  far  the  moll 
of  them  have  their  ilock  anmnted  in  autumn,  when 
they  retum  from  the.(»mmon,  whether  jthey  (how  any 
fymptoms  of  fcab  or  not ;  and  having  done  fo,  condude 
them  lii&  £>r  bioc  time  inm  either  giving  or  receiving 
iBfeAioii.  There  are  people  who  •mploy  them(elvcs 
ia  the  bufinefs,  and  contiad  to  anoint  our  large  (hecp 
Bt  five  AiiUings  a  fcore,  inCuring  fi)r  that  price  the  fuc- 
cels  of  the  operation ;  that  is,  agreeing,  in  cafe  many 
af  the  (heep  break  out  afre(h,  to  re^t  the  operation 
giatis  even  fomc  months  aiterwards." 

The  JiaU  ia  a  dittemper  cau&d  by  a  bladder  of  w». 
ter  gathering  in  the  head.  No  cuie  for  this  has  yet 
been  dilcovered. 

The  rkttts  is  a  heieditaiy  difeafe  for  which  no  anti- 
dote  is  known.  The  firft  fymptom  is  a  kind  of  light- 
budednefs,  which  makes  the  aSe£led  iheep  appcar  wild- 
cr  than  urual  when  the  ihepheid  or  any  perfon  ap- 
pioaches  him.  He  bounces.  up  fuddenly  from  his  lare, 
and  runs  to  a  diilance,  as  though  he  were  purfued  by 
dogs.  In  the  lecond  fiage  the  principal  fymptom  is 
the  flieep*s  rubbing  himleU  agmnft  trees,  &c.  with  fuch 
fiiiy  as  to  pull  (m  his  wool  and  tear  away  his  tielh. 
**  The  difirefled  animal  has  now  a  vioIent  itching  in  his 
Ikin,  the  tStSt  oi  a  higbly  inAamed  blood  ;  but  it  does 
aot  appear  that  there  is  ever  any  cutaneous  eruption  or 
iidnt»y  critical  di&barge.  In  ihort,  from  all  circum- 
Aances,  the  fever  appears  now  to  be  at  its  height."— 
llKlaft  ilagc  of  this  diiisaie  "  ieems  only  to  be  the  pro- 
gieis  of  difiblution,  aiter  an  un&vourable  crifis.  The 
pooranimal,.  as  condemned  by  Nature,  appears  ilupid, 
mllu  Ihegulaily  (whcnce  probably  the  name  rkkets), 
yeneraUy  Ke*,  and  eats  Uttle :  thete  fymptoms  increafe 
m  degree  tUl  death,.  which  follows  a  general  confufflp- 
tion,  as  appears  upon  di£fedion  of  the  carcafe ;  the 
juices  and  even  iblids  having  fuffered  a  general  diffolu- 
tion. 

In  order  to  difcover  the  ieat  and  natuie  of  this  dii^ 
•de,  Aieep  that  die  of  it  ought  to  be  diOeaed.  This 
is  &id.to  have  beendone  by  mie  gentleman,  Mr  Beal; 
ind  he  found  in  the  brain  or  membranes  adjoining  a 
maggot  about  a  quarter  of  an  inch  long,  atid  of  a 
Immniih  colour.  A  few  experiments  might  eafily  dc< 
tonine  tbis  £aA. 

T^fy-Jlruele  is  c«tred  by  cUpping-  the  wool  off  as 
fiuvas  inttdcd,  and  rubbing  the  parts  dry  with  Ume  or 
wood-aibes ;  curriers  ml  wiU  heal  the  wounds,  and  pre- 
vent  thdr  being  (Iruck  any  more }  or  they  may  be  cu- 
rcd  with  care,  without  clipping,  with  oil  of  tutpentine, 
which  wiU  kiU  aU  the  vermin  where  it  goes  \  but  the 
fenner  is  the  iiureft  way. 

TittJluM  is  another  difeafe  to  which  iheep  are  fub< 
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j«A.  Tbe  Jieil  icmedy  i>  faid  to  be,  to  hoB&  the  ibeep- 
immediately  when  this  diAempei  appears,  to  keep  them^ 
very  warm,  and  feed  them  on  dry  hay,  giving  them  fre- 
quent  gliilers  of  warm  milk  and  water.  Tbe  cauie  of 
that  dillemper  is  dther  their  feeding  on  wet  lands,  or 
grafs  that  is  become   moffy  by  the   lands  having 


on   _ 

becn  fed  many  years  without  being  ploughed.  Wben 
the  farmer  perceives  his  iheep-walks  to  become  moiTy, 
or  to  produce  bad  grafs,  he  ihould  either  plough  or  ma.- 
nure  with  hot  lime,  making  kilns  either  very  near  or 
in  the  iheep  walks,  bccauii:  the  bottec  the  lime  is  put 
on,  tbe  fweeter  the  gtais  comes  up,.  and  that  ear^y  14 
tht  year.  m. 

Bur/lit^f  or  as  it  is  called  in  fome  places  the  hlajl,  at>-  Aod  barih»- 
tacks  ibeep  when  driven  into  ^reih  grais  or  young  clo-"'^* 
ver.  They  overeat  tbemfelves,  foam  at  the  mouth, 
fweU  cxceedingly,  breatbe  very  quick  and  ihort,  then 
jump  up,  and  inilantly  faU  down  dead.  In  this  caii^ 
the  only  chanpe  of  fBving  their  Ufe  b  by  itabbing  them 
in  tbe  maw  with  an  inArument  made  for  the  purpoiew 
The  inftrum«it  is  a  hoUow  tube,  with  a  pointed  wea^ 
pon  pailtng  through  it..  A  hole  is  made  with  the 
pointed  weapoa  ;  which  is  immediately  witbdcawn,  and 
the  hole  is  kept  open  by  inferting  the  tube  tiU  the  wind 
is  difcharged.  .|. 

Sheep  are  infefted  with  worms  in  th«r  noie  called  Account  «^ 
aftrus  aves,  and  produced  irom  the  egg  o£  a  large  two-the  no(e-' 
winged  fly..    Thc  irontal  finufes  above  the  noii;  m  iheep.''?^ . 
and  other  animals  are  the  places  wbere  theie  worms  live  |^  (baep,.- 
and  altain  their  fuU  growth. .    Thelĕ  finuies  are  always 
full  of  a  fi>ft  white.matter,  which  fiimiihes  thefe  worms 
witb  a  proper  nouriihmcntr  and  are.  fuiEciently  large 
for  their  halntation ;  and  when  they  have  heie  acquired 
their  deftined  growth,.in.which  they  are.  fit  to  undergo 
Uieir  changesfor  the  fly-ftate,.they  leave  their  old  habi- 
.tation,  and,  falling.to  the  earth,  bury  themleWes  there  ^- , 
and  when  thefe  aro  hatched  inta  Ries,.  the  female,  when 
ihe  has  been-  impregnated  by  the  male,  knows  that  the- 
noie  of  a  (heep  or  other  animal  is  thc  only  place  for  her  ' 
to  depofit  her  eggs,.in  order.to  thrir  coming  to  aaturi- 
ty.     Mr  Vallifnieri,  to  whom  the.  world  owes  fo  maf- 
difcoveries  in  thc  infe£Lclais,  is  the  firit  who  has  given 
any  taiie  account  of  the  origin  of  thefe  worms.    But- 
though  their  true  hiftoty  had  been  till  that.time  un- 
known,  the  creatuces  themfe]ves  -were  very  early  difco- 
vered,  af>d-many  ages  -  fince  were-  cAeemed  great  medi- 
cines  in  epilepfiec. 

The  fly  produced  from  this-worm^has  all  the  time  of 
its  Ufc  a  very  lazy  difpofition,  and  does  not  Uke  to 
n»ke  any  ufe  either  of  its  legs  or  wings.  Its  head  and 
corielet  together  are  aboot  as  long  as  its  body,  which 
is  compofed  of  five  rings,  Areaked  on  the  back  ;  a  pale 
yellow  and  brown  are  there  difpofed  in  irregular  fpots  } 
the  belly  is  of  tbe  fame  colours,  but  they  are  there  more 
regularly  dIfpofed,  for  the  brown  here  makes  three  linesr 
one  in  thc  middle,  and  onc  on  each  iide, .  and  all  the 
intermediate  Tpacesare  yellow-.  The  wings  arcnearly  of 
the  fame  lengtb  witb  the  body,  .and  are  aiittle  inclined 
in  their.  pofition,  fo  a»  to  lie  upon  the.body  :  they  do 
not,  however,  cover  it ;  but  a  naked  Tpace  is  Ieft  betweoi . 
them. .  The  ailerous  or  petty  wings  which  are-found  un- 
der  each  of  the  wings  are  -o^  a  whitiAi  colour,  and  per- 
k&iy  cover  the  bahmcers,  fo  that  they  are  uot  to  be 
feen  without  lifting  up  thefe. . 

The.fly.wi4  live  two.monthsaitct.itis  fixft  produ- 
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rti,  batiwD  take  no  nonriftBnent  oFa»iy  kmd  •,  «ndpot 
fibly  it  may  be  of  tbe  fetne  natore  with  tht  butterAiej, 
■which  never  take  any  food  tJuring  ttie  wliole  tiineof 
thetr  Hring  in  that  llate.  Rcaumur,  Hift.  Inf.  vol.  ir. 
p.55J,&c. 

To  find  a  preper  compofidon  fbr  marking  iheep  i» 
a  matter  of  gteat  imporlance,  as  great  quantities  of  wool 
■«re  every  year  rendered  ufelers  by  the  {Mtch  and  tar 
*rtth  which  they  are  ufually  marked.  The  reqm(ite 
qual)ties  for  fuch  a  compoiition  are,  that  it  be  cheap, 
that  tbe  colour  be  ftrong  and  lafHng,  fo  as  to  bear  thc 
changes  ofweather,  aiid  mrt  to  injure  the  wool.  Dt 
Lewis  lecommends  for  this  purpofe  melled  tallow,  wilh 
fb  much  charcoal  in  fine  powdcr  ttirred  into  it  as  is  fuf- 
<cient  to  make  it «{  a  full  black  colour,  and  of  a  thick 
Confiftence.  This  miature,  bcing  appKed  warm  with  a 
laarking  iron,  on  pieces  of  Aannel,  tjuickly  fixed  or  har- 
^ened,  bore  moderate  rubbing,  lellrted  thcfnn  and  rsttii, 
lind yot  could  be  waOied  out  freely  with-^bap,  or  ley, 
w  flale  urine.  In  order  to  render  it  Ailljnore  durable, 
»nd  prevent  its  being  rubbed  off,  with  Ihe  tallow  may 
liemeited  aneighth,  fixth,  or  fourth,  ofiUweight  oif 
tar,  which  will  readily  wafti  ont  along  Tfith  it  from  the 
TTOol.     Lewis^s  Com.  PhH.  Techn.  p.  361. 

SHEEP-Stealing.    See  THErr. 

SHEERING,  in  the  fea-language.  When  a  Aip  is 
«Ot  Aeered  fteadily,  they  fay  fl»e  Aieers,  or  goes  ttieer- 
ing ;  or  when,  at  anchor,  ihe  goes  in  and  out  by  means 
af  the  current  of  the  tide,  theyalfo  fay  flie  Aieer». 

SHEERNESS,  a  fort  in  Keiit,  feated  on  the  point 
■whcre  the  river  Medway  falls  into  the  Tharaes.  It  waa 
Iwiilt  by  King  Charles  II.  after  the  inlult  of  the  Dutcb, 
-who  bumt  the  men  of  war  at  Chatham.  The  buildings 
belbnging  to  it,  in  which  theoRtcers  lodge,  make  a  pret. 
ty  Httle  neat  town }  and  there  is  aIfo  a  yard  and  a  dock, 
a  chapel  and  a  chaplain.  Mr  Lyona,  who  failed  vn\}\ 
the  honourable  Captain  Phipps  in  his  voyage  towards 
the  pole,  fixed  the  longitude  of  Sheemef5  tb  0.  48'.  E. 
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its  latitudc  51°  lf. 

SHEERS,  a  namc  givtn  to  an  engine  ufed  to  hoift 
or  dirplace  the  lower  mafts  of  a  ftiip.  The  ff)eers  em- 
ployed  fbr  this  purpore  in  the  royal  navy  are  compored 
■of  feveral  long  mafts,  whofc  heels  reft  upon  the  fide  of 
the  hulk,  and  having  their  heads  dedinrng  outward 
from  the  perpendicalar,  ib  as  to  hang  over  the  vefrel 
whofe  mafts  are  to  be  fixed  or  difplace3.  The  tackles, 
which  extend  ^i-om  the  head  of  the  maft  to  the  ftieer- 
lieads,  are  intended  to  pult  in  the  latter  toward  the  mnft- 
head,  particularly  when  they  are  charged  with  the 
weight  of  a  maft  after  it  is  railed  ont  ot  any  (hip, 
which  is  perforffled  by  tlrong  tackles  depending  from 
the  Aieer-heads.  The  effort  01  thefe  tackles  is  produced 
'by  two  capftems,  fixed  on  the  deck  fbr  this  purpofe. 

In  merchant  fhips  this  machine  ts  compofed  of  two 
mafts  or  prop»,  erefted  in  the  faine  vefiel  wherein  the 
maft  is  to  be  planted,  or  from  whcnce  it  is  to  be  remo- 
ved.  The  lower  ends  of  thefe  props  rett  on  the  oppo- 
iite  fides  of  tbe  deck,  and  their  upper  parts  are  ^aAened 
acrofs,  fo  as  that  a  tackle  which  hangs  irom  the  in- 
terfcftion  may  be  almoft  perpendiculatly  abore  th« 
Aation  of  the  maft  to  which  the  mechanical  powers  are 
applied.  Thefe  Iheers  are  fecured  by  ilays  which  es- 
tend  forv\-ard  and  aft  to  the  oppofitc  estrcmities  ef  the 
veffel. 


S^KERS,  aboard  a  ftiip,  an  engiae  uled  to  b(iift  «r 
difplace  the  lower  mafts  of  a  fliip. 

SHEE  r-i.F.AD.    See  Plumbekt.  ^ 

ShEeT,  In  fea-language,  a  rope  faftened  to  one  «r 
both  the  iower  comets  of  a  fail,  to  «ctend  and  retain  it 
in  a  parlicular  fta(ion.  When  a  fliip  fails  wilh  a  lateral 
wiiid,  ihe  lower  comer  of  the  main  and  fore  fail  are  far* 
tened  by  a  tack  and  a  Aieet ;  the  fonner  being  to  wind> 
ward,  and  the  latter  to  leeu^ard  ;  the  tack,  bowever,  ii 
«ntirely  difiufed  with  a  ftem  wind,  whereasthe  fail  it 
ne\'er  Ipread  without  thĕ  affiftance  of  ooe  or  both  of  tbe 
Aieets.  The  ftay-(ails  and  Audding  fail$  have  only  one 
tack'afid  one  Aieet  each  :  tbe  ftay-lail  tacks^are  alwaji 
feftened  forward,  and  the  Aieet  drawn  «ft ;  but  the  flod- 
ding-rail  tack  draws  the  under  clue  of  ihe  fail  to  the  ex- 
tremity  of  the  boom,  whereas  the  flieet'ts  employed  to 
«xtcnd  tbe  iranoA. 

SHEFFIELD,  a  town  in  the  w«ft  riding  of  Yoifc 
■Oiire,- about  i62^miles  from  London,  isa  large,  thri> 
^ing  town  on  the  borders  of  DerbyAiire,  with  a  popn* 
lation  of  31,314  fouIs  ;  has  a  fine  ftone  biidge  over 
the  Don,  and  another  over  thc  Sheaf,  and  a  chuick 
4]uilt  in  the  reign  of  Henry  I.  It  had  a  C3ftle  btiilt  in 
the  reign  of  Henry  III.  in  which,  or  el&  in  the  mani» 
)ioufe  of  the  Park,  Mary  queen  of  Scots  was  priloner 
16  or  1 7  years  ;  but  after  the  deatb  of  ChaHes  I,  it  was 
with  feTeraI  others,  by  order  of  parliament  denoliHied. 
In  1673  an  hoPpital  was  erc£ted  here,  and  endoned  with 
200I.  a-year,  U^^iere  is  a  charity-lchool  for  30  boyt, 
and  anotber  for  30  girls.  This  town  has  been  noted  lĕ- 
trcral  hundred  years  for  cutlers  and  fmiths  manu^aOures, 
which  were  cncooraged  and  advanced  by  the  neighbonr- 
ing'  mines  6f  iron,  particularly  for  files,  and  kiuTes  or 
whittles ',  for  the  ]aft  of  which  efpecialiy  it  has  been  a 
•ftaple  for  above  300  years  ;  and  it  is  reputed  to  excel 
Birmingham  in  thefe  wares,  as  much  as  it  is  &TpaiIcd 
by  it  in  lock^,  hitiges,  nails,  and  poliflie4  fteel.  The  fiift 
miHs  in  England  lor  tuming  grindtt-ones  were  allb  let  op 
here.  The  houres  look  black  from  the  continual  iinoke 
■of  the  forgc8.  Here  are  60D  mallpr  cutlers,  incorporaled 
ijy  the  fly!e  of  the  Cutlers  of  Halltimjhire  (of  which  this 
18  reckoned  the  chief  town),  who  employ  no  lcfs  tlian 
40,000  pctfbns  fn  the  iron  in«nufaAures ;  and  each  01 
the  mafters  gives  a  particular  Aamp  to  hiswares.  There 
•Js  a  lai^e  markel  on  TueHay  for  many  coiBmoditie!, 
but  efpecially  for  corn,  which  is  beught  «p  here  fbr  the 
whole  wcft  riding,  DerbyOiire,  and  NottinghamAiire. 
It  has  faiTS  on  Tuefday  after  Trinity-Sunday,  and  No- 
Tcmber  28.  In  ihe  new  market-place,  ereSed  by  the 
duke  of  Norfolk,  the  Oiambles  are  built  upon  a  in<(ft 
excellent  plan,  and  ftrongly  fnclofed.  Thcre  are  feveial 
other  new  good  buildings,  fuch  as  a  large  and  elegaat 
odagon  chapel  belonging  to  the  hofpitaI  or  alni^ 
houfcs ;  IikeTiifca  goodaffcmbly-room  and  thealre.^  W« 
muft  not  omit  the  large  Heam.engine,  lately  finiflied, 
for  the  pnrpofe  of  polilhing  and  gtitiding  the  vanoUS 
forts  of  hardware.  The  parirti  beirg  very  large,  a»  weH 
as  populous,  Maiy  I.  incorporated  12  of  the  cHef  ip- 
habitants,  and  their  fucceffors  fot  eveT,  by  the  ftyk  « 
the  Tn>efve  Capital  Burgrjĕs  of  SheffeU,  empoiwriBjj 
them  to  elea  and  otdain  three  prieAs  to  affift  the  vi«T, 
who  were  to  be  paid  cut  of  certain  lands  and  rents  whK» 
fhe  gave  out  of  the  crown  ;  and  fince  this  (ettlemeitt  tw 
msre  chapels  baYe  been  built  in  two  hamlets  of  thi«  p»- 
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Pndi,  «ttich  are  ferved  by  two  of  tbe  affiiUmts,  whUe  the 
tbiiti,  in  his  tun),  helps  the  ytcar  in  his  paii{b-chuich. 
James  I.  founded  a  ftee  granitnar-fchool  here,  and  ap- 
pointed  1 3  fchool  burgeScs  lo  manage  the  revenue,  and 
appoint  the  matter  and  uiher.  .  A  new  chapel  was  built 
lalely  by  the  contributions  of  the  people  of  the  town 
and  of  tbe  neighbouring  nobiliiy  and  gentry  Waler 
is  conTcyed  by  pipes  into  SheSield,  whofe  inhabitants 
pay  but  a  moderate  rent  for  it.  In  the  neighbourhpod 
tbere  are  fotne  mines  of  alutn.  The  reraains  of  the  Ho- 
man  fort!ficaiion  bet^veen  this  tcwn  and  Rotlieram, 
which  I>  Cxrailes  lower  down  the  river,  are  (lill  vifible  } 
aad  hete  alib  is  the  faroous  trench  of  five  miles  long,  by 
fcme  called  Deuii^s  or  Dane't  Batii,  ai»d  by  others 
KetM  Bani  and  TempWt  Bauk.  Weil  Long.  i.  29. 
N.  LaV,,J  3.  20. 

SH£FFiixb,  Jbiit,  duke  of  Buckinghamihire,  an  emi- 
neni  wriier  of  the  lyth  and  i8th  century,  of  great  pef- 

I  fonal  bnivcry,  and  an  able  miniHer  of  fiate,  was  bom 

about  1 6 jo.  He  loft  his  father  at  nine  years  of  age  ; 
and  his  motbci  Btarrying  Lord  OlTulRon,  the  care  ot  his 
educalion  was  Jcft  enlirely  to  a  governor,  who  did  not 
grtatly  improve  bim  in  his  (ludies.    Fliiding  that  he  was 

,  oeGcicnt  in  many  parts  of  literature,  he  refolved  to  de- 

vote  a  ccrtain  namber  of  hours  every  day  to  his  fiadie$  ; 
and  thereby  tmproved  hiinfelf  to  the  degree  of  leaming 
lie  af(erwards  attained.     Though    poiuiTcd  of  a  good 

I  tilate,  he  did  tu>t  abandon  himtelf  to  pl(pufure  and  indo- 

lencc,  but  entered  a  yolunteer  in  the  fecond  Putch  war  } 
and  accordingly  was  in  that  famous  Daval  engagement 
where  the  duke  of  York  commanded  as  adiniral :  on 

i  which  occa£on  his  lordiliip  behaved  ib  galkntly,  tbat 

i  he  was  appoutted  commander  of  the  Royal  Cathatine. 

i  He  afterward  made  a  campaign  in  the  Frenoh  TerMce 

I  luider  M-  de  Tutenne.  -  As  Tangiar  was  iu  danger  of 

bang  takcn  by  the  Moors,  he  AiTercd  to  head  tbe 
&rces  which  weie  ii;nt  to  defcnd  it ;  and  accerdingly 
was  appointcd  to  command  thero.     He  was  then  earl 

'  of  Mulgr3ve,  and  onc  of  the  lords  of ■  the  bed-chambet 

to  King  Charlea  II.  The  Meors  letiied  on  che  ap- 
ptoach  af  his  naajeily^s  ibrces  ;  wtid  the  refult  of  the  ex> 
pedition  nas  the  blowing  up  of  Taiisier.  He  contina- 
ed  in  ieveral  ^reat  poils  during  the  (Eort  reigq  of  King 
lamcs  II.  tiU  that  unSortunate  piince  was  dethroned. 
Lord  Malgrave,  though  he  paid  his  Tefpe£ls  to  King 
WiUiam  before  he  was  advanced  to  the'  throne,  yet 
did  not  accept  of  any  poil  in  the  royernment  till  fome 
yeus  after.  In  the  fuUh  year  ot  William  and  Mary 
oe  was  created  marquis  of  Normanby  in  the  county  «f 
Lincoln.  He  was  one  of  the  moil  adive  snd  zealous 
oppofei3  of  the  bill  which  took  away  Sir  John  Fea- 
wick's  life ;  and  exerted  the  utmoA  vigour  in  carrying 
thraogh  the  Trearon  Bill,  and  the  bill  for  Triennial  Pai- 
Eaisents.  He  enjoyed.fome  conSderable  poits  under  King 
William,  aad  enjoyed  much  of  his  favoar  and  confidence. 
In  1702  he  was  fwoni  lord  piivy-feal ;  and  in  the  iame 
year  was  appointed  one  ef  the  conuniiTionert  ta  trea.t  of 
tt  union  between  England  and  ScoUand.  In  1703  he 
~was  cieated  duke  of  Normanby,  and  {oon  after  duke  of 
JBackinghamAiire.,  In  171 1  he  was  made  ileward  of  her 
majeily^s  hoafebold,  and  prefidentof  the  council.  During 
f^ueen  Anne*s  rdgn  he  was  bot  once  out  of  emph>y- 
nent ;  and  iben  he  volimtariIy  religned,  being  aUacbed 
to  what  weie.caDed.ibe  Tory  frmcif4es.    Her  m^Aj 


oCkredtomakehlmlordchancellor;  bnt  he  dediaed  the  SheSeU^ 


oihce.  He  was  iniirumental  in  the  change  of  the  mi- 
nitlry  in  17 10.  A  circumibmce  that  retleds  the  high- ,, 
e(l  honour  on  him  is,  the  vigour  witb  which  he  a£led  in 
favour  of  the  unhappy  Catalans,  who  afterward  were  ib 
inhumanly  facrificed.'  Hc  was  fuTvived  by  only  one  le* 
gitiraate  fon  (who  died  at  Rome  in  1735)  >  but  left  ie- 
veral  natural  cbildren.  He  died  in  1721.  He  was  ad- 
mired  by  the  pocts  of  his  age  j  by  Dryden,  Prior,  and 
Garth.  His  EiTay  on  Poetty  was  applauded  by  Addi^ 
fon,  and  his  Reheatfal  is  ilill  read  with  pleafure.  HIs 
writings  were  fplendidly  printed  in  1723,  in  two  vo- 
lumes  4to  ;  and.have  Tuice  been  reptinted  in  1729,  it) 
two  volumes  8vo.  The  iiril  contains  his  poems  on  va— 
rious  rubjedls  ;  the  fecond,  his  prore  works  ;  which  con- 
£11  of  hiliorical  memoirs,  rpeeches  in  parliament,.charac.' 
ters,  (Ualogues,  critical  obfervations,  eiTays,  and  letters. 
It  may  be  proper  to  obferve,  that  the  edition  of  1729  i* 
caArated  ;  Tome  particulars  relating  to  the  revolution  in 
that  of  1723  having  given  ofience. 

SH£FFI£LDI A, «  genus  of  plants  belongin^  to  the 
clafs  of  pentandria,  and  to  the  order  of  monogyiua,  The 
corolla  is  bell-ihaped  ;  the  filament$  are  ten  ;  of  which- 
every  fecond  is  barren.  Tbe  capfu2e  confifts  of  one  cell,. 
which  has  four  valves.  There  is  only  one  fpccies,  the 
repent,  a  natlve  of  New  Zealand. 

SHEIBON,  a  diilria  in  Africa,  lying  on  ihe  fouth- 
eail  of  the  kingdom  of  Dar-Fur,  wbere  much  gold  is  - 
found  both  in  dult  and  in  fmall  piecei.     The  idolatrout 
natives  and  favages  colled  the  duil  in  quills  of  the 
oihicb  and  vulture,  and  in  that  condition  difpofe  of  it 
to  ihe  mejcchants.   On  difcovering  a  large  piece  of  gold,, 
they  kill  a  iheep  on  it  befi>re  it  is  removed.     Theic 
marriage  is  a  Cmple  agreeinent  to  cohabit.     The  ilaves  - 
bought  in  great  Butnbers  from  this-  quarter,  are  partly 
i>rifonersof  war  among  themlelves,  and  partly  feduce4 
by  trcacheiy,  and  foId.  .  In  times  of  fcarcity,  it  is  faid, 
a  father  has  been  known  \p  fell  his  children. 

There  are  fome  Mahometans  at  Sheibon,  who  wear  - 
clothing,  and  l>ve  among  the  idqlaters}  but  it  is  not  fiii4 
whether  they  are  Arabs  or  not. 

SHEIK,  in  the  oriental  cuitoms,   the  perToa  who 
has  tbe  care  of  the  mofques  in  Egypt ;  his  duty  is  ths 
UicM.  as  that  of  the  imams  at  ConiUntinople.     There 
are  more  oi  lewer  bi  thefe  to  every  mofque,  according', 
to  its  fize  or  revenue.     One.  of  thcfe  is  head  over  the 
led,  and  anfwers  io  a .  panib-priell  with  us  ;  and  has 
undei  him,  in  large  mor^ues,  the  readers,  and  people 
who  cry  out  to  go  to  prayers ;  but  in  fmall  raofques  the 
Iheik  is  obUged  to  do  all  ihis  himfelf.     In  fuch  it  i$ 
their  bufij)efs  to  open  the  mofque, .  to  cry  to  prayers, , 
and  to  begjn  their  ihort  devotions  at  the  head  of  the 
congregation,  who  fiand  rank  and  file  in  grcat  onler. . 
and  make  «11  their  motions  tpeedier.     £very  Ft;day 
the  iheik  makes  an  harangue  to  his  congregation. 

S^UEIK-Bellet,  the  name  xif  an  oiBcer  in  the  Orieatal 
ttatipns.  lo  £gypt  the  Iheik-bellet  u  the  head  of  a 
city,  and  is  appwnted  by  the  pacha.  The  bufinefs  of 
this  oiEcer  is  to  take  care  that  no  innovBtions  be  made  - 
which  may  be  pi^udicial  to  the  Porte,  and  that  tbey 
fend'  no  orders  which  may  hurt  the  liberties  of  tbe 
people.'  But  all  bis  authority  dcpends  on  his  credit  and  ' 
intereil,  not  his  office  :  for  Uie  goremment  of  £gypt  is 
of  fuch  a  kind,  that  ollea  the  people  o£  the  leafl  power< 
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.tRidtJt  'by  Uierr  p6ll«'bave  the  greateft  {nAuence  !  and  «  caia  of 
Ihe  jamzanei  or  Arabs,  and  fomeUnies  pne  of  tbdr 
jmeaneA  otRcers,  an  oda-ba(ha,  finds  mean»,  hy  his  parts 
;tmd  abnUies,  to  guveni  all  things, 
■    SHEILDS.     Sec  Shields.     . 

SHEKEL,  the  name  of  a  weight  and  coin  current 
rtmoug  the  ancient  Jews.  Dr  Arbuthnot  makes  the 
weight  of  the  (hekel  equal  to  9  pennyweights  24  grain» 
"Troy  weight }  and  the  value  equal  to  2s.  3^.  Sterling. 
The  golden  (hekel  was  worth  il.  i6s.,6d, 

SHELDRAKE.     See  Anas,  Ornithologt  Iadex. 

SH£LF,  among  miners,  the  fame  with  what  they 
btherwife  call  Ja/l  ground,  otja^  country  ;  being  that 
i>art  of  the  internal  flru£ture  of  the  eartn  which  they 
find  lying  even  and  in  an  orderly  manner,  and  evidently 
retaining  its  primitive  form  and  Ctuation. 
'  SHELL,  in  Natural  Htflory,  a  hard,  and,  as  it  were, 
Aony  covering,  with  which  certain  animals  are  defend- 
fed,  and  theiice  called  Jbelljijb.  For  the  clalTiEcation 
and  hirtory,  fce  Cokchoi.ogy.' 

Shells,  in  Guniiery,  are  holl6w  iron  balls  to  throw 
out  of  mortars  or  howitzers,  with  a  (ufe-hole  of  about 
an  inch  diameter,  to  load  them  with  powder,  and  t« 
receive  the  ^uCe.  The  bottom,  or  part  oppolite  to  the 
fule,  is  made  thicker  than  the  te&,  that  the  fufe  may 
iall  uppermoft.  But  in  fmall  elevations  this  does  not 
ialways  happen,  nor  indeed  is  it  neceiraTy  i  for,  let  the 
Ihell  fall  as  it  will,  the  fufe  lets  fire  to  the  powder  with- 
in,  which  burfts  the  (hell,  and  caufes  great  dev«ftation, 
The  Aiells  had  much  better  be  of  an  equ>l  thicknels  j  for 
then  they  burft  into  more  {neces, 

Mtjage  Shells,  are  nothing  more  than  howits- 
Ihelli,  tn  the iniide  of  which  a  letter  or  other  papersare 
put  j  the  fiife  hole  is  ftopped  up  with  wood  or  eork,  and 
the  Aiells  are  fired  out  of  a  royal  or  howitz,  eilher  into 
a  garrilbn  or  camp,  It  is  fuppofed,  tbat  the  perron  to 
whom  the  letter  is  fent  knows  the  time,  and  accordingly 
appoints  a  guard  to  look  out  for  its  arrival, 

SHELL-FiJh.  Thefe  animals  are  in  general  ovipa- 
'  Tous,  Tery  few  inftances  having  been  fbund  of  fuch  as 
are  viviparous,  Ameng  the  oriparous  kinds,  anato- 
inifts  have  found  that^  fome  fpecies  are  of  lUAierent  fexes, 
in  the  diSTerent  indrndiuds  of  the  lame  fpecies ;  but  others 
are  hermaphrodites,  e^eiy  one  being  in  itfelf  both  male 
and  female.  In  both  caies  their  increafe  Is  Tery  nume- 
rous,  and  lcarce  tnferior  to  that  of  plants,  or  of  the 
moft  fruitful  of  the  infeft  cla&,  The  eggs  are  very 
Imall,  and  are  hung  together  in  a  ibrt  of  clufters  by 
means  of  a  glutinous  humour,  which  is  always  placed 
about  them,  and  is  of  the  nature  of  the  jelly  of  &og's 
Ipawn.  By  means  of  this,  they  aie  not  only  kept  to- 
gether  in  the  parcel,  but  the  whole  clufter  is  fafteQed 
to  the  rocks,  Aiells,  or  other  foIid  fubftances ;  and  thus 
they  are  preferTed  from  bdng  driven  on  Aiore  by  the 
ivaves,  and  Ieft  wh6re  they  cannot  fucceed, 

Shell-GoU.     See  GoLD. 

SHELTIE,  a  fmall  but  ftrong  lund  of  horfe,  fo 
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SHEN3T0NE,  Wiwam,    an  «dmlred  EngiaiH 
poet,  the  eldeft  Ibn  of  a  plain  country  gentlemaii,  who  ''^ 
larmed  hi»  own  eftate  in  Shropihire,  wa«  bom  in  No.       ' 
Yember  17 14.     He  leamed  to  read  of  an  old  dame, 
whoni  hi»  poem  of  thc  "  SchooI-roiftre(s"  has  deliver. 
ed  to  potterity  ;  and  ibon  received  fuch  delight  froni 
books,  that  hc  was  always  calling  for  new  entettain. 
ment,  and  expe£led  that,  when  any  of  the  family  went 
to  market,  a  new  book  ihould  be  brought  him,  whicb, 
when  it  came,  was  in  fondnef&  carried  to  bed,  and  laid 
by  him,     It  is  faid,  that  when  his  requcft  had  been  ne* 
gleded,  his  mother  wrapped  up  a  piece  of  wood  of  the 
tame  fonn,  and  paciAed   him  for  tbe  night.    As  be 
grew  older,  he  went  for  a  while  to  the  gnunmar-fchooI 
In  Hales-Owen,  and  was  placed  aAerwards  ivith  Mr 
Cnimpton,  an  eminent  fchooI-mafter  at  Solihul^hete 
he  diflinguiftied  himfelf  by  the  qiucknefs  of  his  progn;fi, 
When  he  was  young  (June  1 7  24),  he  vras  deprived  of  hii 
fatlier }  and  foon  aiter  (Auguft  1726)  of  hu  grand&. 
ther ',  and  was,  witb  bis  brother,  who  died  a^terwardi 
unmarried,   Ieft  to  the  care  of  his  grandmother,  who 
managed  the  eftate.    From  fchooI  he  was  fent,  in  1732, 
to  Pembroke  coUege  in  Oxford,  a  fociety  which  for  hal^ 
a  century  has  been  eminent  for  £nglifti  poetty  and  ele- 
gant  Uterature,    Here  it  appears  that  be  found  delight 
and  advantage }   for  he  continued  his  name  there  ten 
years,  though  he  took  no  degree,    Aiiter  the  firft  four 
years  he  put  on  the  civilian*s  gown,  but  without  ihow< 
ing  any  intention  to  eiigage  in  the  profeffion,    Aboot 
the  time  when  he  went  to  Ox(brd,  the  deatb  of  his 
grandmother  deTolved  his  at^rs  to  the  care  of  tbe 
reverend    Mr  Dolman,   of   Brome,    in    StaffonUhire, 
whore  attention   he  always  mentioned  mth  gratitude. 
— At   Oxford  he   applied  to   EngliAi   poetry  }   and, 
in  1737,  publiAied   a  Imall  Miicellany,  witbout  bis 
name.     He  then  fbr  a  time  wandeted   about,  to  k- 
quaint  himfelf  with  life,  and  was  fometimes  at  Lon' 
don,  (bmetimes  at  Bath,  or  any  place  of  public  reibrt } 
but  he  did   not  forget  his  poetry,      He  publidied,  ia 
1740,  his  «•' Jodgement  of  Hercules,"  additfled  to  Mr 
Lyttleton,  who(ĕ  intercft  he  fupported  with  gieat  warmth 
at  an  ele£iion  ;  this  was  two  years  afterwards  &llowed 
by  the  "  School-miftrefs."     Mr  Dolman,  to  whofe  caie 
he  was  indebted  for  his  eale  and  Ieifuie,  died  in  1745, 
and  the  care.of  his  fbrtune  now  fell  upon  himfelf.    He 
tried  to  efcape  it  a  while,  and  lived  at  his  houie  witb  his 
tenants,  who  were  diftantly  related ;  but,  findiDg  tbat 
imperfeA  pofleffion  inconvenient,  he  took  the  wbole 
eftate  into  his  own  hands,  an  event  which  rather  im- 
proved  its  beauty  than  increafed  its  produce.     Now  be- 
gan  his  delight  in  rural  pleafures,  and  his  paiGon  of  ru- 
ral  elegance  }  but  in  time  his  expences  occafioned  cla- 
mours  that  overpowered  the  lamb's  bleat  and  tbe  lin. 
net's  fong,  and  his  groves  were  haunted  by  beings  »e^ 
different  from  fauns  and  fairies.     He  fpent  his  eftate  ia 
adoming  it,  and  his  death  was  probably  haftened  by  bis' 
anxieties. "  He  was  a  lamp  that  fpent  its  oil  in  bbong( 


called  fr(»n  Shetland,  or  Zetland,  where  they  are  pro-     It  is  faid,  ihat  if  he  had  livcd  a  little  longer,  he  woidd 


duced. 

SH£LV£S,  in  fea-langaage,  a  general  name  given 
■%o  any  danger<tes  (hallows,  fand-bank8,  or  rocks,  lying 
:  immediately  under  the  furface  of  the  water,  fo  as  to  in- 
■tercept  any  (hip  in  her  paffage,  and  endanger  her  de- 
ilro£tion. 

•SHENAN.     See  Dr/eing  oJLEJTBEJt. 
2 


have  been  atTiRed  by  a  peniion  ;  fuch  bounty  could  not 

have  been  more  properly  beftowed,  but  ihat  it  was  ew 

alked  is  not  certain ;  it  is  too  certain  that  it  never  wa« 

enjoyed.— He  died  at  the  Leafowes,  of  a  putrid  fever, 

about  five  on  Triday  moming,  Feb.  11.  1763  ;  »nd  Wj* 

buried  by  thc  fide  of  his  brother,  in  the  churchyaid  ot 

Hales-Owen, 
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Ih  lui  priyate  o[nmons,  our  autbdr  "adhAred  to  no 
■  I  jiBrticular  iĕd,  and  hated  all  religious  difputes.  Ten- 
""^  demeTs,  in  eveiy  fenfe  of  the  word,  was  his  peculiar 
'  diaraderidic  }  and  his  &iends,  domeitics,  and  poor 
■eighboars,  datly  experienced  the  effe£ts  of  his  benevo- 
knoe.  This  Tirtue  he  carried  to  an  exce{s  that  feenied 
to  border  upon  weaknefs ;  yet  if  any  of  his  friends 
treated  him  ungenerouily,  he  was  not  eaiily  reconciled. 
.On  fiich  occafions,  however,  he  ufed  to  ^ay,  "  I  never 
«ill  be  a  rerengeAil  enemy }  but  I  cannot,  it  is  not  In 
ay  nature,  to  be  half  a  friend."  He  was  no  economiR; 
Sk  the  greneroGt;  of  his  temper  prevented  his  paying  a 
proper  regard  to  the  ufe  of  money  :  he  exceeded  there- 
fere  the  bounds  of  his  patemal  fortune.  But,  if  we 
conSder  the  perfeA  paradife  into  which  he  had  con- 
Terted  bis  eftate,  the  hofpitBlity  with  which  he  lived, 
bis  charitics  to  the  indigent,  and  all  out  of  an  eftate  that 
did  not  exceed  300I.  a-year,  one  (hould  rather  wonder 
that  he  lelt  any  thing  behind  him,  than  blame  his  want 
of  economy  :  he  yet  left  more  than  fu{{icient  to  pay  all 
Us  debta,  and  by  his  will  approprialed  his  whole  eRate 
to  that  purpofe.  Though  Jie  had  a  high  opinion  of 
many  of  the-^air  fex,  he  foTbore  to  marry.  A  paAion 
he  entertained  in  his  youth  was  with  difHculty  furraount- 
(d.  The  lady  was  the  fubje£l  of  that  admirable  paRo- 
ral,  in  fbur  parts,  which  has  been  fo  univerrally  read 
nd  admired,  and  which,  one  would  have  thought, 
■HiA  ha^c  foftened  the  proodeR  and  moft  obdurate 
heart.  His  works  have  been  publiAied  by  Mr  DodAey, 
in  3  vob  8vo.  The  firft  volume  contains  his  poetical 
works,  which  are  particularly  diftingui(hed  by  an  ami- 
able  elegance  and  beautilul  fimplic!ty  ;  the  fecond  vo- 
lume  contains  his  prolĕ  works ;  the  third  his  letters,  &c. 
Biog.  Dia. 

SH£PP£Y,  an  ifland  at  the  mouth  of  the  river 
Medway,  about  20  miles  fn  circumference.  It  is  fepa- 
lated  itma  the  main  land  by  a  narrow  channel ;  and  has 
a  fertile  Ibi],  which  feeds  great  Aocks  of  Aieep.  The 
borough-town  of  Q^uecnborough  is  feated  thereon  ;  be- 
fides  which  it  has  feveral  Wllages. 

SHERARDIA,  a  genus  of  plants  belbnging  to  the 
tctrandria  clais,  and  in  the  natural  method  ranking  un- 
der  the  47th  order,  Slellatte.     See  Botant  Index. 

SH£RB£T,  or  Sherbit,  a  compound  drink,  firft 
bnmght  into  England  from  Turkey  and  Periia,  confift- 
ing  of  water,  lemon-juice,  and  fugar,  in  which  are  diC- 
lol*ed  periumed  cakes  made  of  excellent  Damafcus  fruit, 
caotatning  an  infufion  of  fome  drops  of  ro^e  water. 
Another  kind  of  it  is  made  of  vioIets,  honey,  juice  of 
aifins,  &c. 

SHERIDAN,  Thomas,  D.  D.  the  intimate  Mend 
of  Oean  Swift,  is  £iid  by  Shield,  in  Cibber*s  "  Lives  of 
the  Poett,"  to  have  been  born  about  1684,  in  the 
county  of  Cavan,  where,  according  to  the  fame  autho- 
rity,  his  parents  lived  in  no  very  elevated  ftate.  They 
ire  defcribed  as  being  unable  to  afford  their  fon  the  ad- 
vantage»  of  a  liberal  education ;  but  he,  being  obferved 
to  pve  easly  indications  of  genius,  attraAed  the  notice 
of  a  friend  to  his  family,  who  fent  him  to  the  coUege  of 
Dnblin,  and  contributed  towards  his  fupport  while  he 
lemained  there.  He  afterwards  entered  into  orders,  and 
&t  np  a  li:hool  in  Dublin,  which  long  muntained  a 
vety  high  degree  of  reputarion,  as  well  for  the  attcntion 
heflowed  on  the  morals  of  the  fcholars  as  for  their  pro- 
Sciency  in  literatiure.     So  great  was  the  eilimation  in 
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which  this  reminary  was  held,  that   it   is  aSerted  tb  Siteriia».^ 

have  produced  in  fome  years  the  fum  of  loool.     It  ■~^v~--' 

does  not  appear  that  he  had  any  confiderable  prefer- 

ment;  but  bis  intimacy  with  Swift,  in  1725,  procured 

for  him  a  Iiving  in  the  fouth  of  Iieland  worth  about 

ijol.  a-year,   which   he  went   to    take  poiTeinon   of, 

and,  by  an  SlSl  of  inadvertence,  deAroyed  all  his  future 

expe6lation9  of  riring  in  the  church  ;  for  being  at  Corke 

on  the  ifl  of  AuguA,  the  anniverfary  of  King  Giorge^s 

birth-day,    he   preached  a  lĕrmon,  which  had  for  its 

text,    "  Suf{icient  for    the  day  is    the  evil   thereof." 

On  this  being  known,  he  was  Aruck  out  of  the  Iift 

of  chaplains  to  the  lord  lieutenant,  and  forbidden  the 

caftle. 

This  Iiving  Dr  Sheridan  aftcrwards  changed  for  that 
of  Dunboyne,  wbich,  by  the  knavery  of  the  iarmers, 
and  power  of  the  gentlemeu  in  ihe  neighbouihood,  feli 
fo  low  as  80I.  per  annum.  He  gave  it  up  for  the  free 
fchool  of  Cavan,  where  he  might  have  Iived  well  in  fo 
cheap  a  country  on  8cl.  a-year  falary,  befides  his  fcho- 
lars ;  but  the  air  being,  as  he  faid,  too  moift  and  un- 
wholefome,  and  being  difgufted  with  fome  perfon$  who 
lived  there,  he  fold  the  fchool  for  about  400!. ;  and  ha- 
vin^  fooii  fpent  the  money,  he  fell  into  bad  healtb,  and 
died  Sept.  10.  1738,  in  his  jjth  year. 

Lord  Corke  has  given  the  following  chara£ler  of  him : 
"  Dr  Sheridan  was  a  fchool-mafter,  and  in  many  in- 
ftances  perfe£lly  well  adapted  for  that  ftation.  He  was 
deeply  verfed  in  the  Greek  and  Roman  .languages,  and 
in  their  cuftoms  and  antiquities.  He  had  tnat  kind  of 
good  nature  which  abfence  of  mind,  indolence  of  bo- 
dy,  andfcaTeleffnefs  of  fortune,  produce  ;  and  although 
not  over  (lri£l  in  his  own  condu£l,  yet  he  took  care  of 
the  morality  of  his  fcholars,  whom  he  fent  to  the  univer- 
fity  remarkably  well  founded  in  all  kinds  of  claOical 
leaming,  and  not  ill  inflru£ted  in  the  focial  duties  of 
Iife.  He  was  flovenly,*  indigent,  and  cheerful.  He 
knew  books  much  better  than  men  ;  and  he  knew  the 
value  of  money  Ieaft  of  alU  In  this  Ctuation,  and  with 
this  difpofirion,  Swift  faftened  upon  him  as  upon  a  prey 
with  which  he  intended  to  regale  hiirtfelf  whenever  his 
appetite  (hould  prompt  him."  His  LordAiip  then 
mentions  the  event  of  the  unlucky  fermon,  and  adds : 
"  This  ill-ftarred,  good-natured,  improvident  man,  re- 
turned  to  Dublin,  unhinged  from  all  favour  at  court, 
and  even  banithed  from  the  caftle.  But  ftill  he  reraain- 
ed  a  punfter,  a  quibbler,  a  fiddler,  and  a  wit.  Not  a 
day  pailed  without  a  rebus,  an  anagram,  or  a  madrigal. 
His  pen  and  his  fiddleftick  were  in  continual  motion ; 
and  yet  to  little  or  no  purpofe,  if  we  may  give  credit 
to  the  tbllowing  ver(es,  which  ihall  (enre  as  the  conclu* 
fion  of  his  poetical  charader  : 

"  With  mufic  and  poetiy  equally  blelsM, 

"  A  bard  thus  Apollo  moft  humbly  addrelsM ; 

"  Great  author  of  poctry,  mufic,  and  light, 

"  Inftru£ted  by  thee,  I  both  fiddle  and  write  ; 

"  Yet  unheeded  I  fcrape,  or  I  fcribble  all  day, 

"  My  tunes  are  neglefted,  my  verfe  flune  away. 

"  Thy  fubftitute  here,  Vice-  ApoUo  difdams 

"  To  vouch  for  my  numbers,  or  liR  to  my  ftrain<. 

"  Thy  manual  fign  he  refufes  to  pot 

"  To  the  airs  I  produce  iirom  the  pen  or  the  gut : 

"  Be  thou  then  propitious,  great  Phoebus,  and  grant 

"  Relief,  or  reward,  to  my  merit  or  want. 
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"  "rho'  the  Dean  and  Delany  lr»nfcenclenlly  (hine, 

"  O  !  brlghten  one  fblo  or  Tonnet  of  mine  : 

"  Make  one  work  immortal,  *ti£  all  I  requeft. 

"  Apollo  look*d  pleas^d,  and  rerolving  to  jeft, 

"  Replied — Honeft  friend,  Pve  confi^er'd  your  care, 

'*  Nor  diHike  your  unmeaning  and  innocent  face. 

•♦  Your  petition  I  grant,  the  boon  is  not  great, 

"  Your  works  (hall  continue,  and  here's  tbe  reccipt : 

"  On  rondeaus  hereafter  your  iiddle-ilrings  fpend, 

"  Writc  verfes  in  circles,  they  ncver  Aiall  end." 

"  One  of  the  volumes  of  Swift's  mlfcellanies  conClls 
•IrooH  entirely  of  letters  between  him  and  the  Dean. 
He  publiihed  a  profe  tranAation  of  Perlius  }  to  which 
he  added  the  beft  notes  of  former  editors,  together  with 
many  judlcious  ones  of  his  own.  This  work  was  print- 
ed  at  LondoR,  1 739,  in  1 2mo.     Biog.  Diff. 

Sheridan,  Mri  Frances,  wife  to  Thomas  Sheridan, 
M.  A.  was  bom  in  Ireland  about  the  year  1724,  but 
defcended  from  a  good  £ngli(h  family  which  had  remo- 
red  thither.  Her  maiden  name  was  Chamberlaine,  and 
ihe  was  grand-daughter  of  Sir  01iver  Chamberlaine. 
The  firft  literary  pertbrmance  by  which  (he  diftingui{h- 
cd  herfelf  was  a  little  pamphlet  at  the  time  of  a  vlolent 
party.-difpute  relative  to  the  theatre,  In  which  Mr  She- 
ridan  had  newly  embarked  his  Ibrtune.  So  well-timed 
a  work  exciting  the  attention  of  t/Lt  Sheridan,  he  by 
an  accident  diTcorered  his  &ir  patronefs,  to  whom  fae 
was  foon  afterwards  married.  She  was  a  perfon  of  the 
moil  amiable  chara6ler  in  every  relation  of  life,  with  the 
rooft  engaging  manners.  After  lingering  fome  ycars 
in  a  very  weak  ftate  of  health,  (he  died  at  £lois,  in  the 
fouth  of  France,  in  the  year  1767.  Her  "  Sydney 
Biddulph"  may  be  ranked  with  the  firA  produAions  of 
that  clafs  in  ours  or  in  any  other  language.  She  alfo 
wrote  a  little  romance  in  one  volume  called  Nourjahad, 
in  which  there  is  a  great  deal  of  imagination  produdlive 
of  an  admirable  moral.  And  fhe  was  the  authorert  of 
two  coroedies,  "  The  Difcovery"  and  "  The  Dupe." 

SHERIFF,  an  ofKcer,  in  each  county  in  England, 
noroinated  by  the  king,  invefted  with  a  judictal  and 
minifterial  power,  and  who  takcs  placc  of  every  noble- 
man  in  the  county  during  the  time  of  his  ofHce. 

The  flieriff  is  an  officer  of  very  great  antiquity  in 
this  kingdom,  his  name  being  derived  from  two  Saxon 
"words,  fignifying  thc  reeve,  baUiff,  or  ojicer  of  the 
(liire.  He  is  called  in  Latin  vice-comes,  as  being  the 
deputy  of  the  earl  or  comes,  to  whom  the  cuftody  of 
the  (hire  is  faid  to  have  been  committed  at  the  firft  di- 
vifion  of  this  kinedom  into  counties.  But  the  earls,  in 
procefs  of  time,  by  reafon  of  their  high  eroployments 
and  attendance  on  the  king^s  perfon,  not  being  able  to 
tranfaft  the  bufinefs  pf  the  county,  wtte  delivered  of 
that  burden  ;  refervirig  to  themfelve«  the  honour,  but 
the  labour  was  laid  on  the  flteriff.  So  that  now  the  fl>e- 
riff  does  all  the  king's  bufinefs  in  the  counly  ;  and  though 
he  be  flill  called  vice-comes,  yet  he  is  entirely  indepen- 
dent  of,  and  not  ^ubjtdl  to,  the  earl ;  the  king,  by  his 
letters  patent,  coromitting  cufodiam  comitatus  to  the 
flieriff,  and  to  him  alor.e. 

Sheriff8  were  formeiIy  chofen  by  the  inhabitants  of 
the  feveral  counties.  In  conSrmation  of  which  it  was 
ordained,  by  Aatute  28  Edw.  I.  c.  8.  that  the  people 
<houId  have  an  eleftion  of  (heriff>  in  every  Ihire  wheie  ihe 
lhrievalty  is  not  of  inherilance.     Tor  anciently  ju  fome 
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counties  the  (heriSs  were  heiTeditary ;  as  we  appreliend 
they  vrere  in  Scotland  till  the  Aatute  20  Geo.  II.  c.  43 ;' 
and  Aill  continue  in  the  county  of  WeAmorelend  to  this 
day  ;  the  city  of  London  having  aIfo  the  inheritance  of 
the  flirievalty  of  Middlefex  vefted  in  iheir  body  by  char- 
ter.     The  reafon  of  thefe  popular  ele3ions  is  alTigned 
in  the  fame  flatute,  c.  13.  "  that  the  comroons  migbt 
choofe  fuch  as  would  not  be  a  burden  to  them."    KiA 
herein  appears  plainly  a  ftrong  trace  of  the  deroocnti- 
cal  part  of  our  con(iitution  ;  in  which  fbrm  of  govera- 
ment  it   is  an  indifpenfable  reqttifite,  that  the  pcople 
ihould  choofe  their  own  magiftrates.      This  eledion 
was  in  all  probatnlity  not  abfolutely  vefled  in  the  c«n- 
mons,  but  reaiiired  tbe  royal  approbation.     For  in  the 
Gothic  conftitution,  tjie  judges  of  their  coiraly  courts 
(which  office  is  executed  by  ibe  fheriff)  were  elcAed 
by  the   people,  but  confirmed  by  the  king :  aiid  the 
form  of  thcir  ele£tion  was  thus  managed ;  the  people, 
or  incohe  lerritorii,  chofe  twelve  eleilors,  and  they  no- 
roinated  three  perfons,  ex  quibus  rex  unum  coH^mutbet, 
But,  with  us  in  England,  thefe  popular  eledions,  grow- 
ing  turoultuous,  were  put  an  end  to  by  the  ftatate  9. 
£dw.  II.  ft.  2.  which  enaded,  that  the  iherilis  fhouid 
from  thenceforth  be  affigned  by  the  chancellor,  tret- 
furer,  and  the  judges;  as  bcing  pertbns  in  whomthe 
fame  truft  might  wtth  conSdence  be  tepoled.    By  fla- 
tutes  14  £dw.  III.  c.  7.  23  Hen.  VI.  c.  8.  and  21 
Hen.  VIII.  c.  20.  the  chancellor,  treafurer,  preCdent 
of  the  king's  council,  chief  juftices,  and  chief  baroo, 
are  to  make  this  ele£lion ;  and  that  on  the  morrow  ot 
AU  Souls,  in  the  exchequer.     And  the  king's  letters 
patent,  appointing  the  new  {heriffs,  ufed  cemrooRly  to 
bear  date  the  fixtn  day  of  November.     The  (latate  of 
Cambridge,  iz   Ric.  II.  c.  2.  ordains,  that  the  chui- 
cellor,  treafurer,  ke eper  of  the  privy  feal,  Aewsrd  of  the 
king's  houfe,  the  king's  chamberlain,  clerk  of  the  rolk, 
the  juftices  of  the  one  bench  and  ihe  other,  barons  of 
the  exchequer,  and  all  other  that  ihall  be  called  to  or- 
dain,  name,  or  make  juftice$  of  the  peace,  fherifis,  aml 
other  officers  of  the  kmg,  fhall  be  fwom  to  t&.  indi^- 
rently,  and  to  name  no  man  that  fueth*to  be  put  in  of- 
fice,  but  fuch  only  as  thcy  ihall  judge  to  be  the  bed 
and  moft  fufRcient.     And  ihc  cuftom  now  is  (and  has  ■ 
been  at  leaft  ever  fincc  the  tiroe  of  Fortelcue,  who  w«8 
chief  juftice  and  chancellor  to  Henry  the  fixtb),  thit 
all  the  judges,  togethtr  with  the  other  great  oiRoets, 
meet  in  the  exchequer  chamber  on  the  morrow  of  All 
Souls  yearly,  (which  day  is  now  altcred  to  the  rooiiow 
of  St  Martin,  by  the  laft  ad  for  abbreviatiiig  Michad- 
mas  terro),  and  then  and  there  propofe  three  pe»fons  to 
the  king,  who  aftervrards  appoinls  one  of  thcro  to  be 
ftieiiff.     This  cuftonI  of  the  twelve  judges  propo&^ 
three   perfons  feems  borrowed  froro  tht  Gothic  con(h- 
tution  before-mcnlioned  :  with  this  differejice,  that  atnong 
the  Goths  the  1 2  nominors  were  firft  eleded  by  the  peo- 
ple  lhemfelves.     And  this  ufage  of  ours,  at  its  firft  in- 
trodudlion,  there  is   reaibn  to  believe,  was  fonnded  up- 
on  fome  ftatute,  ihough  not  iiow  to  be  found  amcng  o«t 
printcd  hws ;  firft,  becaufe  it  is  materiallydifferent  Jrpo 
the  diredlon  of  all  the  Aatutes  before-mentioned  ;  whieb 
it  is  hard  lo  conceive  that  the  judges  would  have  coun- 
tenanced  by  iheir  concnrrence,  or  that  Fortefcue  wouH 
have  intrled  in  his  hook,  unlefs  by  the  anthorityot 
fome   Aalule  ;  and  alfo,  becaure  a   Aatute  is  e.vp-  •^f'y 
rcfcrred   to  in    ihe   record,   «lith  S5r  Edward  Coke 
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tlitnC    teU>  os  he  tranfcTibed  from  the  eouncll  book  of  ^d 
Marcb,  34  Hen.  VI.  and  which  is  in  fubilance  as  fol- 
lows.     The  king  had  of  his  own  authoritjr  appdinted 
•  man  (hmS  of  Lincolnthire,  which  oSice  he  refufed 
lo  take  upon  bim ;  whereupon  the  opinions  of  the  judges 
were  taken,  what  (hould  be  done  in  this  behalf.     And 
the  two  chief  juitices,  Sir  John  Fortercue  and  Sir  John 
Prifot,  delirered  the  unanimous  opinion  of  them  all ; 
«  tbat  the  king  did  an  error  when  he  made  a  pcrfon 
iheri£f  that  was  not  chofen  and  prefcnted  to  him  accord- 
ing  to  the  ilatute  ;  that  the  perfon  reiuling  was  liable 
to  no  fine  for  difobedience,  as  if  he  bad  been  one  of 
the  three  peifons  cholen  according  to  the  tenor  of  the 
ilaUite ;  that  they  would  advife  the  king  to  have  re- 
ooarfe  to  the  three  perfons  that  were  cholen   according 
to.the  ibitute,  or  that  fome  other  thrifty  man   be  in- 
treated  to  ocoupy  the  oSice  for  this  year }  and  ihat,  the 
nest  jrear,  to  efchew  fuch  inconveniences,  the  order  of  tbe 
Satute  in  tliis  beha1f  made  be  obferved."     But,  notwith- 
Aanding  this  unanimous  refolution  of  all  the  judges  of 
Eogland,  thus  entered  in  the  council-book,  and  the  ilatute 
J4  and  35  Hen.  VIIL  c.  26.  §  61.    which   exprefsly 
Kcognizes  this  to  be  the  law  of  the  land,  fome  of  our 
writeis  liave  affirmed,  that  the  king,  by  bis  prerogative, 
may  name  n^om  he  pleafes  to  be  iheriBT,  whether  cho- 
ien  by  the  judges  or  not.     This  is  grounded  on  a  Very 
pirticular  cafe  in  the  iifth  year   ot  Queen  £lizabeth, 
«rhen,  by  reafon  of  the  plague,  there  was  no  Michael- 
nas  term  kept  at  Weilminder  ;  fo  that  the  judges  could 
not  meet  there  ia  crajiino  animarum  to  nominate  the  (he- 
ri£  :  whereupon  the  queen  named  them  herfelf,  with- 
oit  fuch  preylous  aSembly,  appointing  for  the  moil  part 
ooe  of  two  remaining  ia  the  laft  year's  liH.     And  this 
caie,  thus  circumitanced,  is  the  only  authority  in  our 
txioks  fbr  the  making  thefe  extraordinary  (heriSTs.     It 
ii  tnie,  the  reporter  adds,  that  it  was  held  that  the  queen 
by  her  prerogative  might  roake  a  {herilT  without  the 
«ledion  of  the  judges,  non  ohjiante  aliquoJlatuto  in  contro' 
rum ;  but  the  do£lrine  of  non  objante,  which  fels  the 
praogative  above  the  laws,  was  efFe£lually  demolilhed 
by  the  bill  of  rights  .at  the  revolution,  and  abdicated 
Weilmintler-ball  when  Klng  James  abdicated  the  king- 
dom.    However,  it   muil  be  acknowledged,  that  thie 
praftice  of  occalionally  naming  what  are  called  pocket- 
Jber^t,  by  the  fole  authority  of  the  crown,  hath  uni- 
ibrmly  continued  to  the  reign  of  his  preient  majeily  \ 
in  which,  it  u  believed,  few  (if  any)  initances  have  oc- 
cnrred. 

SheriS^  by  Yurtue  of  feveral  old  ilatutes,  are  to  con- 
-tmae  ia  their  oiltce  no  longer  than  one  year  ;  and  yet  it 
hatb  been  (aid  that  a  iheriff  may  be  appainted  duranle 
ine^aeito,  or  durii^  the  king^s  pleafure;  and  ^o  is 
tbe  fonn  of  the  royal  writ.  Therefore,  till  a  new  ihe- 
riff  be  named,  his  oilice  cannot  be  delermined,  unleis 
by  bis  own  death,  or  the  demife  of  the  king ;  in  whlch 
laft  cs&  it  was  ufual  £ar  the  fuccefibr  to  lend  a  new 
writto  the  old  (heriff ;  but  now^  by  Aatute  i  Anne  il. 
1.  c.  8.  all  oiBcers  appointed  by  the  prece(£ng  king  roay 
■kold  their  o(Eces  for  iix  months  after  the  king's  demife, 
«nkli  fooner  difplBced  by  the  fucceflbr.  We  may 
&tber  obienre,  that  by  ilatute  i  Ric.  11.  c.  11.  no 
nan  that  has  ierred  thc  o(ficc  of  iheriff  for  one  year  can 
he  compelled  to  Csnre  tbe  fame  again  within  three  years 
•iteT. 

We  ihall  iin4  it  is  of  the  utmoil  importance  to  Irave 
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the  iheriff  appotnted  according  to  law,  when  we  conii-    SlterlC 
der  his  power  and  duty.     Thefe  are  either  as  a  judgCi   "     '     - 
as  the  keeper  of  the  king's  peace,  as  a  miniilerial  officcr 
of  the    fuperior   courts  of  juilice,    or  as  the  king's 
bailiff. 

In  his  judlcial  capaclty  he  Is  to  hear  and  determinealt' 
caufes  of  40  (hillings  valae  and  under,  in  his  county. 
court :  and  he  has  aIfo  a  judicial  power  in  divers  other 
civil  cafes.  He  is  likewile  to  decide  the  eleaions  of 
knights  of  the  (hire,  (fubjeft  to  the  controul  of  the 
Houfe  of  Commons),  of  coroners,  and  of  veiiderors ;  ta 
judge  of  the  quaII(ication  of  voters,  and  to  return  fuch  as 
he  (hall  determine  to  be  duly  ele£ted. 

As  the  keepers  of  the  klng's  peace,  both  by  com- 
mon  law  and  fpecial  coromldion,  he  is  the  firA  man  in 
the  county,  and  fuperior  in  rauk  to  any  nobleman 
therein,  during  his  oSice.  He  may  apprehend,  and 
commit  to  pri(on,  all  perfons  who  break  the  puacc,  oT 
attempt  to  break  it ;  and  may  blnd  any  one  In  a  recog- 
n!zance  to  keep  the  klng's  peace.  He  may,  and  t» 
bound,  ex  qfficiOy  to  puriue  and  take  all  traitors,  mur^ 
derers,  felons,  and  other  m!fdoers,  and  comroit  them 
to  gaol  for  fafe  cuAody.  He  is  alfo  to  defend  hls  coun- 
ty  aga!nft  any  of  the  king's  enemles  when  they  come 
into  the  land  ;  and  for  this  pu^pore,  as  well  as  for 
keeplng  the  peace  and  purfulng  ^lons,  he  may  com- 
mand  all  the  people  of  hls  county  to  attend  hlm  ;  whlch 
is  called  the  pojje  comitatus,  or  power  of  the  county ; 
which  fummons,  every  perron  above  15  yearsold,  and 
under  the  degree  of  a  pcer,  Is  bouitd  to  attend  upoh 
warnlng,  under  paln  of  fine  and  impriforraent.  But 
though  the  (herlff  Is  thus  the  princlpal  confervator  oi 
the  peace  In  his  county,  yet,  by  the  exprefs  dIrcftIons 
of  the  great  charter,  he,  together  wlth  the  con(tabIe, 
coroner,  and  certain  othcr  oSicers  of  the  king,  are  for- 
bidden  to  hold  any  pleas  of  the  crown,  or,  in  other 
words,  to  try  any  crlmlnal  offi:nce.  For  It  would  bc 
highly  unbecoming,  that  the '  executioners  of  juRIcc 
iliould  be  alfo  the  judges ;  (hould  Impofe,  as  well  as  Ievy, 
fines  and  amerceroents  ;  (hould  one  day  condemn  a  man 
to  death,  and  perfonally  execute  him  the  next.  Neither 
may  he  a£t  as  an  ordinary  jultlce  of  the  peace  during 
the  tlme  of  hls  oiitce;  for  this  would  be  equally  incon- 
ildent,  he  being  in  many  refpeas  the  fervant  of  the  juf- 
tices. 

In  hls  minlilerial  capacity,  the  flierlff  is  bound  to  ex- 
ecute  all  procefs  iffulng  from  the  king's  courts  of  juf- 
tice.  In  the  coidmenceroent  of  civil  caufes,  he  is  to 
ferve  the  writ,  to  arreil,  and  to  uke  bail ;  when  thc 
caufe  comes  to  trial,  he  muit  fummon  and  retum  the  " 
jury ;  when  it  is  determined,  he  muft  fee  the  judgment 
of  the  court  carried  into  execuUon.  In  criminalmat- 
ters,  he  alfo  arreils  and  Iroprifons,  he  returns  the  jury, 
he  has  the  cuAody  of  the  delinquent,  and  he  esecutes 
the  fentence  of  the  court,  thottc:h  it  extend  to  death 
itfelf. 

_  As  the  kin^'s  bailtff,  it  Is  his  bufinefs  to  pre(erve  the 
rights  of  the  king  withln  his  bailiwick ;  for  ib  his  coun- 
ty  is  frcquently  called  in  the  writs :  a  word  introduced 
by  the  prlnces  of  the  Norman  line ;  in  imitation  of  the 
French,  whofe  territory  is  divlded  into  biiiliwicks,  as 
that  of  England  into  counties.  He  rouft  feize  to  the 
king's  ufe  all  hinds  devoIved  to  the  crown  by  attalnder 
or  efcheat ;  muft  levy  all  fines  and  forfeItures ;  muft  felze 
and  keep  all  waifs,  wrecks,  eftrays,  and  the  like,  unlefs 
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tTiey  be  granled  to  (omt  fubjeft  5  and  mort  allb  colleft 
the  king's  rents  within  his  baillwlck,  if  commanded  by 
procefs  from  the  exchequer. 

'i'o  execute  thefe  various  oRices,  the  (heriS'  has  under 
him  many  iiifeiior  officers;  an  under-flieriff,  bailiSTs,  and 
gjolers,  who  muft  neither  buy,  fe!l,  nor  farm  tbeir  oHices, 
on  forfeiture  of  jool. 

Tlie  under-Iher!ff  ufually  performs  all  ihe  duties  of 
the  office  -,  a  very  few  only  excepted,  where  the  per- 
fonal  prefence  of  the  high  (heriff  is  neceffary.  But  no 
under  (heriff  Ihall  abide  in  bis  olKce  above  one  year ; 
end  if  he  does,  by  ftatute  23  Hen.  VI.  c.  8.  he  for- 
feits  23ol.  a  very  large  penalty  in  th'jfe  early  days.  And 
no  under-ftieriff  or  ftieriff*s  oAicet  fti;ill  praflife  as  an  at- 
tomey  during  the  time  he  continues  in  fuch  oHice  :  for 
this  would  be  a  great  inlet  to  partiality  and  oppreftion. 
But  thefe  falulary  reguktions  are  fiiamefully  evaded,  by 
pra£lifing  in  the  names  of  other  attomeys,  and  putting 
in  fliam  deputies  by  way  of  nominal  under-ftieriffs  :  by 
reafon  of  which,  fays  Ddltoii,  the  underflieriffs  and  bai- 
'liffs  do  grow  To  cunning  in  their  feveral  places,  that  tbey 
are  able  to  deceive,  and  it  roay  well  be  feared  that  ma- 
ny  of  them  do  deceive,  both  the  king,  the  high  flteriff, 
and  the  county. 

Sheriff,  in  Scotland.  See  Law,  Part  iii.  fedl.  3. 
8HERLOCK,  William,  a  learned  Englifli  divine 
in  the  i^th  century,  was  born  in  1641,  and  educa>ed 
at  Eton  fchool,  where  he  diftinguiflied  himfelf  by  the 
vigoar  of  his  genius  and  his  application  to  fludy.  Thence 
he  was  removed  to  Cambridg^,  where  he  took  his  de- 
grees.  In  1669  he  becaroe  re£lor  of  the  parifti  of  St 
George,  Botolph-lane,  in  London  ;  and  in  1681  wascol- 
lated  ta  the  prebend  of  Pancras,  io  the  cathedral  of  St 
Paul's.  He  was  likewife  chofen  mafter  of  the  Temple, 
and  had  the  reAory  of  Therf>eld  in  Hertfordftiire.  Af- 
ter  the  Rerolution  he  was  fufpended  from  his  preferment, 
for  reft>fing  the  oaths  to  King  William  and  Queen  Ma- 
rj  ;  but  at  Iaft  he  took  thcm,  and  publicly  juiiified  what 
he  had  done.  In  1691  he  was  inAalled  dean  of  St 
Paul's.  His  Yindication  of  the  DoArine  of  the  Trinity 
cngaged  him  in  a  warm  controverfy  with  Dr  South  and 
others.  Biftiop  Bumet  tells  us,  he  was  "  a  clear,  a  po- 
lite,  and  a  Arong  writer ;  but  apt  to  affume  too  much 
to  himfelf,  and  to  treat  his  adverfaries  with  contempt." 
He  died  in  1 707.  His  works  are  very  numerou« ;  a- 
mong  thefe  are,  i.  A  Dircour^e  conceming  the  Know- 
ledge  of  Jefus  Cbrift,  againft  Dr  Owen.  2.  Several 
pieces  againft  the  Papifts,  the  Socinians,  and  Diffenter8. 
}.  A  praAical  Treatife  on  Death,  which  is  much  ad- 
mired.  4.  A  pra^lical  Dircourfe  on  Proridence.  5.  A 
pradical  Difcourfe  on  the  Futute  Judgment ;  and  many 
other  works. 

Sherlock,  Dr  Thomat,  biAiop  of  London,  was 
thc  fon  of  the  preceding  Dr  William  Sherlock,  and 
was  bom  in  167S.  He  was  educated  inCatharine  hall, 
Cambridge,  where  ke  took  his  degrees,  and  of  which 
be  became  tnaAsr  :  he  was  made  maAcr  of  the  Temple 
▼ery  young,  on  the  reilgnation  of  his  father  ;  and  it  is 
Kmarkable,  that  this  mafterftiip  was  held  by  father  and 
fi>n  fucccffively.  for  m«re  than  70  years.  He  was  at 
ihe  head  of  the  oppofition  againft  Dr  Hoadley  biAiop 
of  Bangor;  during  which  conteft  he  publiOied  a  great 
Bumber  of  pieces.  He  attacked  the  femous  CoIlin$'s 
« -Giound*  and  Reafons  of  the  ChriiUan  Religion,'*  ia 
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a  coutfe  of  iix  ieitnons,  prcached  at  thc  Temple  churcb,  Skilii^ 
which  he  intitled  "  Tbe  Ule  and  Intent  of  Prophecy  in  Skm*J 
the  feveral  Ages  of  the  World."  In- 1728,  Dr  Sherlock'" 
was  prcmoted  to  the  biftiopric  of  Bangor ;  and  was 
tranAated  to  SaliAiury  in  1734.  In  1747  he  refufcd 
the  archbiAiopric  of  Canterbury,  on  account  of  his  ill 
flate  ,of  bealth ;  but  recovering  in  a  good  degree,  ac- 
cepted  the  fee  of  London  thc  tbtlowing  year.  On  oc- 
calion  of  the  earthquakes  in  1 750,  he  publiAied  an  ex- 
cellent  Paftoral  Letter  .to  the  clergy  and  inhabitants 
of  London  and  Weftminfter  :  of  which  it  b  baii  there 
were  printed  in  ^to,  5000 ;  in  8vo,  20,000  \  and  in 
1 2mo,  about  30,000  ;  bef]de  pirated  editions,  of  whick 
not  lefs  than  50,000  were  fuppofed  to  have  been  foU. 
Under  the  weak  itate  of  body  in  wbich  he  lay  for  feretal 
years,  hc  reviled  and  publiAied  4  vols  of  Sermons  in  iw, 
which  arc  particularly  admired  for  their  ingenuity  and 
elegancc.     He  died  in  1762,  and    by   reporl  worth 


150,0001.  "  His  leaming,"  fays  Dr  Nicholls,  "  tns 
very  exteiifive  :  God  had  given  him  a  great  and  an  uii> 
derftanding  mind,  a  quick  compreheniion,  and  a  folid 
judgment.  Thefe  advantages  of  nature  be  improved  l>y 
Biuch  induftry  and  application.  His  ikiU  m  the  cinl 
and  canon  law  was  vety  conSderable  ;  to  which  he  had 
added  fuch  a  knowledge  of  thc  conunon  law  of  England 
as  few  clergymen  attain  to.  This  it  was  tbat  ga«e  biia 
that  inAuence  in  all  caufes  where  thc  chorch  was  con- 
cemed ;  as  knowing  precifely  what  it  had  to  claim  baai 
its  conAitutions  and  canons,  and  what  from  the  con- 
mon  law  of  the  land."  Dr  Nicbolls  then  mentions  his 
conAant  and  exemplary  piety,  his  warm  ;ind  ii;rventzeal 
in  preaching  the  duties  and  maintaining  the  dodrines  of 
Chrirtianity,  and  his  large  and  difliifive  munificence  and 
charity ;  particularly  by  his  having  given  large  fuins  «f 
money  to  thc  corporation  of  clergymen's  fons,  to  feveial 
of  the  horpitals,  and  to  the  fociety  for  propagating  thc 
gofpel  in  foreign  parts  ;  alfo  his  bequeathing  to  Calh»" 
rine-hall  in  Cambridge,  the  place  of  his  education,  his 
valuable  library  of  books,  and  his  donationt  for  tbc 
founding  a  librarian's  place  and  a  fcbolatihip,  to  the  a< 
mount  of  fcveral  thoufand  pounds. 

SHERRIFFE  of  Mecca,  the  title  of  the  defceii- 
dants  of  Mahomet  by  Haffan  Ibn  Ali.  Thcfc  are  di- 
vided  into  feveral  branches,  of  which  the  iamily  of  AM 
Bunemi,  confiftnig  at  leaft  of  three  hundred  indindutb, 
enjoy  the  fole  right  to  the  throne  of  Mecca.  The  Ali 
Bunemi  are,  agiun,  rubdinded  inte  two  fubardinate 
branches,  Darii  Sajid,  and  Darii  Barkad ;  of  whom 
fometimes  the  one,  fometime«  the  other,  have  given 
fovereigns  to  Mecca  and  Medina,  when  thefe  were  rcp** 
rate  ftates. 

Not  only  is  the  TurkiAi  fultan  mdiffeient  about  the 
order  of  fucce(rion  in  this  family,  but  he  feems  even  to 
foment  the  di^enGons  which  arife  among  them,  and  fa- 
vours  the  firongeft,  mcrely  that  he  may  weakcn  them 
all.  As  the  ordcr  of  fucce(!ion  is  not  detenninately 
fixed,  and  the  flierriffes  may  all  afpire  alike  to  the  <o- 
vereign  power,  this  uncertainty  of  right,  aided  by  ihe 
intrigues  of  the  Turkifli  oiKcers,  occaSons  frequent  re- 
yolutions.  The  grand  (berrifFe  it  fcIdom  able  to  main' 
tain  himfelf  on  the  throne ;  and  it  iliU  (eUomer  happen» 
that  his  reign  is  not  ditturbed  by  the  reyolt  of  "^a  peir» 
eft  relations.  There  have  been  iniUmces  irf  a  nephe* 
fucceeding  his  uncle,  an  uncle  fuccceding  his  nepbewj 
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AoiHĕ.  nd  Ibmetunes  of  •  perTon,  £roin  a  remote  brancb,  com- 

^" »       ing  in  the  room  of  tbe  reigning  prince  of  the  ancient 
houre. 

When  Niebuhr  was  in  Arabia.in  1763,  the  reigning 
Sherciffe  Melad  had  fitten  fourteen  years  on  the  throne, 
and,  during  all  ihat  period,  had  been  continually  at  war 
with  the  neighbouring  Arabs,  and  witb  his  own  neareA 
reiations Tometimes.  A  few  years  before,  the  pacha  of 
Sjria  had  dcpofed  him,  and  raifed  hi»  younger  brother 
lo  thc  lbvereign  dignity  in  his  ftead.  But  after  the 
depattue  of  tue  caravan,  Jafar,  the  new  (herrifiFe,  not 
beiiig  able  to  maintain  himfelf  on  the  ihione,  was  obli- 
ged  to  reCgn  the  fovereignty  again  lo  Mefad.  Achmet, 
Ihe  (ĕcond  brother  of  the  fherriffe,  who  was  much  belo- 
ved  by  tl»e  Arabs,  threatened  to  attack  Mecca  while 
Niebuhr  was  at  Jidda.  Oar  lr.iveller  was  foon  after  in- 
iotmcd  of  the  lermination  of  t'ie  qaarrel,  and  of  Ach- 
inet's  retum,to  Mecca,  where  he  conlinued  to  live  peace- 
ibly  in  a  private  charadter. 

Thefe  esamples  ftiow  that  the  Muffulmans  obferve 
not  the  law  which  forbids  them  to  bear  arms  againil 
their  holy  places.  An  Egyplian  bey  even  pre^uraed, 
B  fenr  years  Gnce,  to  plant  fome  fmall  cannons  within 
ibe  compafs  of  \he  Kaaba,  upon  a  fmall  tower,  from 
which  he  ihred  over  that  facred  manllon,  upon  the  palace 

'  of  Sbcrtiffe  Mefad,  with  whom  he  was  at  variance. 

The  dominions  of  the  (herriffe,  comprehend  the  cities 
ofMecca,Medina,Jambo,T8aif,  Sadie,  Ghunfude,  Hali, 
and  thirteen  others  lefs  conGderable,  all  Tituated  in  Hed- 
jas.     Near  Taaif  is  the  lofty  mountain  of  Gazvan,  which 

I  accoiding  to  Arabian  authors,  is  covered  with  fnow  in 

I  the  rnidH  of  fummer.     As  thefe  dominions  are  neither 

opalent  nor  exten(ive,  the  revenue  of  their  fovereign  can* 

I  not  be  confidcrable. 

'  •   He  finds  a  ricb  refource,  however,  in  the  impods  le- 

vicd  on  pilgrims,  and  in  Uie  graiuities  offcred  him  by 
Muilulman  monarchs.  £very  pilgrim  pays  a  tax  of  from 
teoto  an  hundred  crowns,  in  proporti^n  to  his  ability. 
The  Great  Mogul  remits  anntially  fixty  thoufand  rou- 
peet  to  the  iberiiSc,  by  an  aAignment  upon  the  govern- 
inent  of  Surat.  Indeed,  fince  the  £ngli(h  made  them- 
iĕlves  mailers  of  this  city,  and  the  territory  belonging 
to  it,  the  nabob  of  Surat  has  no  longer  been  able  to 
pty  tlw  fum.  The  iherriffe  once  demanded  it  of  the 
EDgliih,  as  the  poffeffors  of  Surat ;  and,  till  they  ihould 
k^Slj  him,  forbade  their  captains  to  leave  the  port  of 
Jidda.  But  the  Englilb  difregarding  this  prohibition, 
tbe  iherriffe  complained  to  the  Ottoman  Porte,  and  they 
communicated  his  complaints  .to  the  Engliih  ambaffa> 
dor.  He  at  the  fame  time  opened  a  negociation  with 
tbe  nominal  nabob,  who  refides  in  Surat.  But  all  thcTe 
£ep(  proved  fruitlefs  :  and  the  fovereign  of  Mecca  feems 
Bot  likely  to  be  ever  more  benefited  bj.the  contribu. 
tioD  from  India. 
Tbe.powei  of,  the  (herriffe  extends  not  to  fp!ritual 
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matters ;  theie  are  entiiely  managed  by  the  heads  of  the  Sherrifie« 
clergy,  of  different  feas,  who  are  reCdent  at  Mecca.  Shetland.^ 
Rigid  Muffulraans,  fuch  as  the  Turks,  are  not  very  fe-        ' 
Yourable  in  thnr  fentiments  of  tbe  lherriffes,  but  fufpeft 
their  orthodoxy,  and  look  upon  them  as  fecretly  attach- 
ed  to  the  tolerant  fed:  of  the  Zeidi. 

SHETLANO,  the  name  of  certain  iilands  belong' 
ing  to  Scotland,  and  lying  to  the  northward  of  Orkney. 
There  are  many  convincing  proois  that  thefe  idand^ 
were  very  early  inhabited  by  tbe  Pi£ls,  or  rather  by 
thofe  nadons  who  were  the  original  poiIĕffors  of  the 
Orkneys ;  and  at  the  time  of  the  total  deilrudion  of 
thefe  nations,  if  ahy  credit  be  due  to  tradition,  theic 
woods  were  entirely  ruined  (a).  H  is  highly  probable 
that  the  people  in  Siietland,  as  well-as  in  tbe  Orkneys, 
ilourilhed  under  their  own  princes  dependent  upon  the 
crown  of  Norway ;  yet  thb  feems  to  have  bcen  rather 
through  what  they  acquired  by  fi(Iung  and  commerce, 
than  by  the  cuhivation  of  their  lands.  It  may  alfo  be 
reafonably  prefumed,  that  they  grew  thinner  of  inhabi- 
tants  aiter  they  were  annexed  to  the  crown  of  Scot- 
land  ■,  and  it  is  likely  that  they  revlved  again,  chieAy 
by  tbe  very  great  and  extenfive  improvements  whlch 
the  Dulch  made  in  the  herring  filhery  upon  their  coaits, 
and  the  trade  that  the  crews  of  their  buffes,  then  very 
numerous,  carried  on  with  the  inhabitants,  neceffarily. 
refulting  from  iheir  want  of  provifions  and  other  conve- 
niences. 

There  are  many  reafons  which  may  be  aiTigned  why 
thefe  iilands,  though  parl  of  our  dominions,  have  not 
hitberto  been  better  known  to  us.  They  were  com- 
roonly  placed  iwo  degrees  too  far  to  the  norlh  in  all  the 
old  maps,  i'R  order  to  make  them  agree  with  Ptolemy's 
defcription  of  Thule,  which  he  afferted  to  be  in  the  la- 
titude  of  6j  degrees  ;  which  we  find  urged  by  Camden 
as  a  reafon  why  Thule  muil  be  onc  of  the  Shetland  iiles, 
to  which  Speed  alfo  agrees,  though  from  their  being 
.  thus  wrong  placed  he  could  not  fiDd  room  for  them  in 
his  maps.  Another,  and  that  no  light  caufe,  was  the 
many  faire,  fabulous,  and  impertinent  relations  publi(h- 
ed  conceming  them  (b),  as  if  they  were  countries  in- 
hofpitabIe  and.  uninhabitable  ■,  and  laitly,  the  indolence,  , 
or  rather  indifference,  of  the  ,natives,  who,  contenting 
themfelves  with  thofe  neceffaries  and  conveniences  pro- 
cured  by  their  intercouriĕ  wit)i  other  nadons,  andcon- 
ceivlng  themrelves  negle£led  by  the  mother  country,  have  : 
leldom  troubled  her  with  their  appHcations. 

There  are  few  countries  that  have  g;pne  by  more 
names  than  thefe  i(lands  ;  they  were  called  in  lilandic, 
HialltanJia,  from  liialt,  the  "  hilt  of  a  fwoTd ;"  this 
might  be  poinbly  corrupted  into  Hetland,  Hitlond,  or 
Hethland,  though  fome  tell  us  this  fignifies  a  '*  high 
land."  They  have  been  likewire,  and  are  ilill  in  fome 
maps,  called  7,etland  and  Zealand,  in  reference,  as  has 
been  fuppofed,  to  their  fituation.    By  the  Danes,  and 


(a)  The  tr^tion  u,  that  this  was  done  by  the  Scots  when  they  dedroyed  the  Pids ;  but  is  more  probably  re- 
lerred  to  the  Norwegians  rooting  out  the  original  poffeffors  of  Shetland. 

(x)  They  xeprefented  the  climate  as  intenfely  cold }  the  foil  as  compoied  of  crags  and  quagmire,  fo  barren 
M  to  bc  incap«ble  of  bearing  com ;  to  iupply  which,  the  people,  after  drying  fi(h-bones,  powdered  them,  then 
kneaded  and  bakcd  them  for  bread.  The  largar  filh-bones  were  faid  to  be  all  the  fuel  they  had.  Yet,  in  fo  dreary 
•  countiy,  aiul  ia  Aieh  ini&rai)le  circnmilances,  they  were  acl^npwledged  to  be  very  long-Iired,  cheeiful,  and  coa-^ 
toitcd» 
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Shetlina.  by  tlie  nallves,  they  are  ftyled  TialtalaltJ:  and  nol- 

' '     »    ■  '  withttanding  the  oddnefs  of  the  orthography,  this  dif- 

fers  very  little,  if  at  all,  from  their  raanner  of  pronoun- 

cing  Zetland,  out  of  which  pronunciation  grew  tbe  mo- 

dern  names  of  Sketland  and  Shotland, 

The  iflands.  of  Shetland,  as  we  commonly  call  them, 
are  well  {ituated  for  trade.  The  neareA  continent  to 
them  is  Norway  j  the  port  of  Bergen  lying  44  lea^ues 
eaft,  whereas  tbey  iie  46  leagues  north-north-eail  itom 
B\]channefs  \  eaft-north-ea(l  fi'om  Sanda,  one  of  the 
Orkneys,  about  16  or  18  leagues }  fix  or  feveh  leagues 
nortb-eaft  from  Fair  Ifle  j  58  leagues  eaft  from  tbe  Fer- 
roc  ifles ;  and  at  nearly  the  fame  diltance  north.eaft  from 
"Lewis.  The  fouthern  promontory  of  thc  Mainland, 
called  SumburgA  Head,  lies  in  59  degrees  and  59  mi- 
nutes  of  north  latitude  ;  and  the  northern  estremity  of 
Unft,  the  moft  remote  of  them  all,  in  the  latitude  of 
61  degrees  15  minutes.  The  meridian  of  London  pal^ 
'  fes  through  this  Iaft  ifland,  which  lies  about  2  degrees 
30  minutes  weft  from  Paris,  and  about  5  degrees  15 
ininutes  eaft  irom  tbe  meridian  of  Cape  Lixard.  Ac- 
cording  to  Gifford*s  Hiftorical  Defcription  of  2^tland, 
the  inhabited  iflands  are  33,  of  which  the  principal  is 
Ayled  Alam/and,  and  extends  in  length  from  north  to 
fouth  about  60  miles,  and  is  in  fome  places  20  broad, 
though  in  otbers  not  more  than  two. 

It  is  impoAible  to  fpeak  with  precilion  ;  but,  accord- 
ing  to  the  beft  computation  which  we  have  been  able  to 
form,  the  Shetland  ifles contain  near  three  timesas much 
land  as  the  Orkneys :  and  they  are  confidered  as  not  in- 
ferior  to  the  provinces  of  Utrecht,  21ealand,  and  all  the 
reft  of  the  Dutch  iflands  taken  together  j  but  of  climate 
and  foil  they  have  not  much  to  boaft.  The  longeft  day 
in  the  ifland  of  Unft  is  19  hours  15  minutes,  and  of 
confequence  the  ftiorteft  day  4  hours  and  45  minutes. 
The  fpring  is  very  latc,  the  fummer  very  Aiort }  the  au- 
tumn  alfo  is  of  no  long  duration,  dark,  foggy,  and 
-  rainy ;  the  winter  fets  in  about  Navember,  and  lafts  till 
April,  and  fometimes  tiU  May.  They  havc  frequently 
in  that  fcafon  Rorms  of  thunder,  much  rain,  but  little 
}roft  or  (how.  High  winds  are  indeed  very  frequent  and 
very  troublefome,  yet  they  ^eldom  produce  any  terrible 
«Seds.  The  aurora  borealis  is  as  common  here  a:  in  any 
of  the  northem  countrics.  In  the  winter  <eafon  the  fea 
fwells  and  rages  tn  fuch  a  manner,  that  for  five  or  fix 
months  their  ports  are  inacceAible,  and  of  courle  the 
people  during  that  fpace  have  no  correfpondence  with 
the  reft  of  the  world. 

The  fon  in  the  interior  part  of  the  Mainland,  for  the 
moft  part,  is  mountainous,  mooriSi,  and  boggy,  yet  not 
to  fuch  a  degree  as  to  render  the  country  utterly  impaf- 
fable ;  for  many  of  tbe  roads  here,  and  in  fome  of  the 
northem  ifles,  are  as  good  as  any  other  natural  roads, 
and  the  people  travel  tnem  frequently  on  all  occaHons. 
Near  the  coaft  there  are  fometimes  for  miles  togetber 
flat  pleafant  fpots,  very  ferlile  both  in  paRure  and  coro. 
Tbe  mountains  produce  large  crops  of  very  nutritive 
grars  in  the  fummer ;  and  they  cut  conilderable  quanti- 
ties  of  hay,  with  which  they  feed  their  cattle  in  the 
winter.  They  migbt  with  a  liltle  attention  bring  more 
of  their  country  into  cultivalion  :  but  the  people  are  fo 
much  addided  to  thcir  fiftiery,  and  feel  fo  Kttle  neceAity 
of  having  reconrfe  to  this  method  for  fubfiftence,  that 
.ihey  are  contenl,  how  fttange  ibever  that  may  feem  to 
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us,  to  let  fouf  parts  in  five  of  their  land  temaln  in  t  Aate 
of  natnre. 

They  want  not  conAderable  quantities  of  marl  iu  dif- 
ferent  iAands,  though  tbey  u(e  biit  little  ;  hitherto  tbene 
iias  been  no  chalk  found  ;  Iimcftone  and  freeftDne  theie 
are  in-  the  fouthern  parts  of  the  Mainland  in  great  quan- 
tities,  and  alfo  in  tlie  neighbouting  iflands,  particularly 
Fetlar ;  and  confiderabIe  quantities  of  flate,  very  good 
in  its  kind.  No  mines  have  been  hithetto  wrougkt 
to  any  great  extent  >  but  there  are  ia  loany  places  ap^ 
pearances  of  metallic  ores,  as  thofe  of  copper  and  iron ; 
and  it  is  faid,  pieces  of  filver  ore  have  been  found.  In 
fbme  of  the  fmaller  ifles  there  are  ftrong  appcarinces  of 
iron  ;  but,  through  the  want  of  propcr  experiments  beiog 
made,  there  is,  in  this  refpe£t  at  leaft,  hitherto  nolbing 
certain.  Their  meadows  are  incIofed  i^th  dtkes,  and 
produce  very  good  grafs.  The  little  com  they  grow  is 
chieAy  barley,  with  fome  oats)  though  eren  m  tiw 
northem  extremity  of  Unft  the  little  land  which  they 
have  is  remarkable  for  its  fertilily.  The  hills  abound 
with  medicinal  herbs  ;  and  their  kitcbeo-gardens  thrire 
as  well,  and  produce  as  geod  greens  and  roots,  as  any 
in  Britain.  Of  late  years,  and  fince  this  has  been  at- 
tended  to,  fome  gentlemen  have  had  evcn  greater  fnc- 
cefs  tban  thcy  espeded  in  the  cultivating  of  tulipSr 
rofes,.  and  many  other  Aowers.  They  have  no  treeS) 
and  hardly  any  ftirubs  except  juniper,  yet  tkey  hare  a 
tradition  tbat  their  country  was  formerIy  oTergroim 
with  woods ;  and  it  feems  to  be  a  confirmation  ot  this, 
that  the  toots  of  timber-trees  hare  becn,  and  are  fiill, 
dng  up  at  a  great  depth ;  and  that  in  fomc,  and  thoiĕ 
too  inacceAible,  places,  the  moantain-afli  is  Aill  found 
growing  wild.  That  this  defe£t,  Tiz.  the  want'Of  trood 
at  pTefent,  does  not  arife  entirely  from  the  foil  or  cli« 
male,  appears  from  feveral  late  experimentt ;  Ibme  gen- 
tlemen  having  raifed  afti,  maple,  horfe-chefnuts,  &c.  m 
their  gardens.  Though  the  Inbabitants  are  'witbout  ei- 
ther  wood  or  coals,  they  are  very  well  fupplied  with 
fiiel,  having  great  plenty  of  heath  and  peat.  Thc  blick 
catde  in  this  country  are  in  general  of  a  larger  fort  thin 
in  Orkney,  v(rhich  is  owing  to  their  having  more  exten- 
five  paftures ;  a  clear  proof  that  ftill  faruker  improve- 
ments  might  be  made  in  refped  to  fize.  Their  horKS 
are  fmall,  but  ftrong,  ftout,  and  well-ftiaped,  live  vei7 
hardy,  and  to  a  great  age.  They  bave  likewife  a  breed 
of  fmall  fwine,  the  flefli  of  which,  when  fat,  is  efteemed 
▼ery  delicious.  They  have  no  goats,  hares,  or  foxes } 
and  in  general  no  wild  or  venomous  creatures  of  »y 
kind  except  rats  in  fome  few  iflands.  They  have  no 
moor&wl,  which  is  the  more  remarkable,  as  tbere  are 
everywhere  immenfe  quantities  'of  heath  ;  but  there  are 
many  forts  of  wild  and  waler-fowl,  particularly  the  dun- 
ter-goofe,  clack-goofe,  foIan-goofe,  fwans,  ducks,  teal, 
whaps,  foifts,  lyres,  kittiwakes,  maws,  plovers,  eonao- 
rants,  &c.  Thereis  Ukewife  the  ember-goofe,  which 
is  faid  to  hatch  her  egg  under  her  wing.  Eagles  and 
hawks,  as  alfo  ravens,  crows,  mews,  &c.  abouno 
here. 

All  thefe  iflands  are  well  wat«red ;  for  there  are  «ve. 
rywbete  cxcellent  fprings,  fome  of  tbem  mineial  and 


medicinal.  They  have  indeed  no  river«;  but  many 
pleaTant  rills  or  rivulets,  of  different  Ares ;  in  Ibme  w 
the  largeft  they  have  admirable  trouts,  fome  of  whicn 
Bre.of  15  and  even  of  a»  pounds  weight.    T'*?[  ^ 
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Iktlaal.  •Sktmk  msoiy  fi:efh-vraier  lakes,  well-dored  with  trout 

^»  •■'  and  ecls,  and  in  inoft  of  them  there  aie  alfo  large  and 
finc  floander$ ;  in  fome  Tery  excellent  cod.  Theie  fre(h- 
water  lakes,  if  the  country  was  better  peopled,  and  the 
common  people  more  at  their  eafe,  are  certainly  capable 
of  great  improvements.      The  fea>coafls  of  the  Main- 

i  land  of  Shetland,  in  a  Araight  line,  are  $$  leagues ; 

aod  thcreiore  there  cannot  be  a  country  conceived  more 
piopcr  for  eftabli(hing  an  extenfivc  fi(hery.     What  the 

;  inhabitants  hare  been  hitherto  able  to  do,  their  natural 

adrantages  conAdered,  does  not  deferTe  that  name,  not- 
mthdanding  they  export  large  quanlities  of  cod,  tulk, 
ling,  and  {kate,  inromuch  that  the  bounty  allowed  by 
ads  of  parliament  amounts  from  1400I.  to  2000I.  an- 
nually.     They  have,  foefides,  haddocks,  whilings,  tur. 

'  bot,  and  b  variety  of  other  fi<h.     In  many  of  the  in- 

lets  there  are  prodigious  quantities  of  excellent  oyfters, 

I  lobfters,  muicles,  cockles,  and  other  (heli-fi{h.     As  to 

tmphibious  creatures,  they  have  multitudes  of  otters 
and  feals ;    add  to  thefe,  tbat  amber,  ambergris,  and 

^  other  fp<Mls  of  the  ocean,  are  fometiaie$  foimd  upon  the 

coafls. 

{  The  inhabitants  are  a  ftout,  well-made,  comely  peo- 

I  ple ;  the  lower  fort  of  a  fw»Tthy  complesrion.   The  gen- 

tr;  are  allowed,  by  all  who  have  converfed  with  them, 

I  to  be  moft  of  them  polite,  (hrewd,  fenfible,  lively,  ac- 

tive,  and  intelligent  perfons ;  and  thefe,  to  the  number 
of  100  families,  haTe  very  handfome,  Arong,  well-built 
bouPes,  neaUy  fumi(hed  -,  their  tables  well  ferved ;  po- 
liihed  in  their  manners,  and  exceedingly  horpitable  and 
ciril  to  Srangers.  Thofe  of  an  inferior  rank  are  a  hardy, 
tobuA,  and  laboricms  people,  who,  generally  Tpeaking, 
get  their  bread  by  fi(hing  in  all  weathers  in  their  yawls, 
which  are  little  big^er  than  Gravefend  wherries ;  live 
hardily,  and  in  the  lummer  feafon  moft]y  on  fi(h  *,  their 
driok,  which,  in  reference  to  the  Briti(h  dominions,  is 
peculiar  to  the  country,  is  called  bland,  mA  is  a  fort  of 
butter-milk,  long  kcpt,  and  Tcry  bar.  Many  live  to 
great  ages,  though  not  fo  long  as  in  former  times.  In 
refpe£I,  howcver,  to  the  bulk  of  the  inhabitants,  from 
ihe  poomels  of  living,  from  the  nature  of  it,  and  from 
^e  drinking  g^reat  quantitie»  of  com-fpiiits  of  the  Tery 
worft  foTt,  multitudcs '  are  aAIi^ted  with  an  inreterate 
(cinTy ;  from  which  thofe  in  better  circumftances  are 
entirely  fi«e,  and  enjoy  as  good  health  as  in  any  other 
country  in  Eorope.  As  they  have  -no  great  turn  to 
agriculture,  and  are  perfiladed  that  their  conntry  is  not 

•  fit  for  it,  they  do  not  (though  probably  they  might) 
nife  com  enough  to  fuppMt  them  formoie  than  two- 
tWrds  of  the  year.     But  they,are  mach  more  fuccefsful 

•  «n  their  pafture-grounds',  which  are  kept  well  incIofed, 
ia  good  order,  and,  togetherwith  their  common»,  fup- 

•  p!y  them  plentifully  with  beef  and  mutton.  They  pay 
ihejr  rents  ^enerally  in  batter  at  Lammas,  and  in  mo- 
ney  at  Martinmas.  As  to  manufaaures,  they  make  a 
ibong  coarfe  cloth  'for  their  own  ufc,  as  sJfo  linen. 
They  make  Iikewife  of  their  own  wool  Tery  fine  fiock- 
•Bjs.    They  export,  beftdes  the  di^Tcrent  kinds  of  fi(h 

.    aiready  mentioned,  fome  herrings,  a  confiderable  quan- 

%  of  butter  and  Irain-oil,  otter  and  feal  (kins,  and  no 

inconfiderable  qnaritity  of  tlie  fine  rtoekings  juft  men- 

•tioned.    Their  chief  trade  is  to  Leith.  London,  Ham- 

onrgh,  Spain,  and  to  the  Straits.     They  import  tim- 

•  bcn,  dials,  a.id  fome  of  their  beft  oats,  fronx  Norway  ; 
wni  and  iladr  froai  the  Orkn^s,  and  from  North  Bri- 
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tain  ;  fpirit$  and  fome  other.  thiogt  fr6m  Hamburgh  ;  SbetlAni 
doths  and  bctter  fort  of  linen  Som  Leith ;  groceiy, 
houfehold  iumiturcj  and  other  neceiraries,  frora  Lon- 
don.  Tlie  fuperior-dutie$  to  the  earl  of  Morton  are 
generally  let  in  farm ;  and  are  paid  by  the  people  in 
butter,  oil,  and  money.  The  remains  of  the  old  Nor- 
wegian  conftitution  arc  ftill  vifible  in  the  divifion  of 
their  lands  ;  and  they  bave  fome  udalmen  or  freeholders 
amongft  them.  But  the  Scots  laws,  cuftoms,  manners, 
drefs,  and  language,  prevail;  and  ihey  have  a  (heriff, 
and  other  magiftrate$  for  the  adminiAralion  of  juftice,  as 

-  well  as  a  cunomhouTe,  with  a  proper  number  of  oSicers.  ■ 
In  reiierence  to  their  ecclefiaftical  concems,  they  have  a 
preihytery,  12  minifters,  and  an  ilinerant  for  Foula,  - 
iFair  Kland,  and  the  Skerries.  £ach  of  thefe  minifters 
has  a  ftipend  of  between  40  and  50  pounds,  beHdes  a 
houfe  at)d  a  gkbe  free  from  taxes.  Tbe  number  of  fouls 
in  thefe  iAands  may  be  about  20,000. 

SHEW-BREAD,  the  loaves  of  bread  which  the  prieli: 
of  the  week  put  every  Sabbath-day  upon  the  golden- 
table  in  the  issa&wtj,  before  the  Lord,  in  the  temple  ' 
of  the  Jews.  They  were  twelvc  in  number,  and  were 
offered  to  God  in  the  name  of  the  twelve  tribes  of  Ifrael. 
l'hey  were  (haped  llke  a  brick,  were  ten  palms  long  and 
five  broad,  weighing  about  eight  pounds  each.  They 
were  unleavened,  and  made  of  fine  dour  by  the  Levites. 
IChit  priefts  fet  tliem  on  the  table  in  two  rows,  fi.\  in  a 
row,  and  f>ut  frankincenfe  upon  them  to  pteferve  tbem 
from  moulding.  They  were  changed  every  SabbatJi, 
.  and  the  old  ones  belong^d  to  the  piieft  upon  duty.  Oi 
thls  bread  none  but  the  prielb  might  eat,  except  in  caibs  ■ 
of  necelTity.  It  was  called  the  bread  of  /oces,  becaufe 
the  table  of  the  (hew-bread,  being  alrooll  over-againft 
the  ark  of  the  covenant,  the  loaTcs  might  be  faid  to  be 
fet  before  ihe  face  of  God.  The  oiiginal  table  was  cai- 
ried  away  to  Babylon,  but  a  new  one  was  made  for  the 
fecond  temple.  It  was  of  wood  overlaid  with  gol^. 
This,  with  the  candleAick  and  fome  other  fpoils,  was 
carried  by  Titut  to  Rome. 

SHIELD,  «n  ancient  weapon  of  defence,  in  form  of 
a  light  buckler,  bome  oa  the  arm  to  fend  off  lances, 
darts,  &c.  Thc  form  of'the  (hield  is  reprefented  by 
the  efcutcheon  in  coats  of  arms.    The  (hield  was  tkat 

■  part  of  the  ancient  armour  on  which  the  perfon$  of  di- 

■  ftin£lian  in  the  field  of  battle  always  had  their  arms 
painted ;  and  moft  of  the  words  u(ed  at  this  time  to 
c.Tprefs  the  (pace  that  holds  thcarms  of  &imlies  are 
derived  from  the  Latin  name  for  a  ^v^,fcutum.    The 

-  French  «fcu  «nd  efcu£ion,  and  the  Engliih  word  efcut- 
cheon^  or,  as  we  commonly  fpeak  it,  fiutcheon,  are  CTi- 

..  dently  from  this  origin  ;  and  the  Italian  fcudo  fignifies 
both  the  Aiield  of  arms  and  that  ufed  in  war.  The  La- 
tin  name  clypeut,  for  the  fame  thing,  feem$  aIfo  to  be 
deriTed'from  the  Greek  word  yA»fur,  /0  engrave ;  and 
it  had  this  nane  from  the  fevcral  figures  cngraved  on  it, 
as  marks  of  di^indion  of  the  perfon  who  wore  it. 

The  (liield  in  war,  among  the  Grecks  and  Romans, 
was  not  only  ufeful  in  the  defence  of  the  body,  but  it 
was  alfo  a  token,  or  badge  of  honour,  to  the  wearer ; 
and  he  who  retumed  from  battle  without  it  was  always 
Ireated  \vith  infamy  afterwards.  People  have  at  all 
tiraes  thought  this  hoaourable  piece  of  the  armour  -the 
propereA  place  to  engrave,  or  figuie  on  the  figns  of  dig. 
nity  of  the  poiTeiTor  of  it ;  and  hence,  when  arms  caoie 
to  be  painled  for  iamilies  in  a&ertimes,.  ihe  heralds  al- 
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'  Stitli.  ^mjs  chole  to  repre(ent  theni  upon  the  Sgure  of  alhielS,' 
~  nt  ioUifeveral  estetior  addkions  and '  oiiMBiecMs ;  to 
e>helinet,  fupf)orter%  Blid>the  sell.  .>^  on  i  >m 
I  .i^be  fonn  of  the  (hield  has  tiot  onl^etodMMd  lMf- 
-icreat  in  yarious  nations,  bok^Jeyen  the  lytttpl»  itP 'eht 
iintie  nation,  at  diSerent  UbmS,  ,ha.ve.'.Tar>ediit*tfoMl4Sfl- 
tremelj  j  and  among  feveral  pleople<Uiere  liEtvtf'beWl 
^elds  of  fevaral  fonBS  and  &itmia  v£a,  lat^.the  laniie-pe- 
Tiod  0%  tiae,  and  fuited  to  diffetent''OcaifloniL  THi 
nioft  ancientiand  univerfal&mi  tf-ihields,<  bettM  asrilM' 
ages,  ftem«<te  )iBve  beett,  tkc  <fiangular.  'Ffaistrt  fei 
jnAances  of  in  al}j  tha  loamtments  and  getes  of  anti^utl^  i 
our  ownmoA.carljr  nu)nuntei>t»iflisw  it  to  lia(«*'bMl 
tbe  moA  antique  Aiape  alib  trith  us,  and  tlw  hertH^ 
^VA  found  it  .the  iwiil  conveqient  fbr:  tbeirl  ^UDptiies, 
when  they  had  any  odd  numbec  o(  fig«nre«  te  teprdiĕnt ; 
as  if  three,  then  two  in  tbebroad  bottow par«,  aiid  bne 
in  the  aarrow  upper  end,  it  held  theiit  vety  well ;  ey  )f 
fiTe,  thej  ftood  as  conyenitntly,  as  three  belo«v,  «nd 
twe  aboye.  The  other  Airm  of  a'(hield,  now  uniTer- 
l^lly  ufed,  is  fquare,  rounded  and  pointed  at  the  bor.: 
tom  :  this  is  taken  from  the  figure  of  the  Saninitic  (hield 
ufed  by  the  Romans,  and  Ance  copied  very  generally  by* 
the  £ngli(h,  French,  and  Germans. 

The  Spaniards  and  Portaguefe  have  the  like  general 
{brm  of  (hields,  Dut  they  are  round  at  the  bottom  with- 
out  the  point;  and  the  Getmans,  befide  the  Samnite- 
^l^i,  bBirc  two  Olhers  pretty  auioh  in  de  :  ther«  aic, 
;|,  The  bulging  (hield,  dillinguiOicd  by  its  fwelting  or 
hiiI)$ing,out  at  the  Ainka  ;  and,  2.  The  indented  (hicld, 
or  {{Held  .chanenje,  which  has  a  number  of  notches  and 
indentutgsaU  reund  its  iides.  Thc  ule  of  the  ancient 
(hield  of  this  fonn  -was,  that  the  notchcs  ferved  to  re(l 
the  lance  upon,  that  it  roight  be  iirm  tvhile  it  gave  the 
tbrud  )  hot  this  fom  beii\g  krs  proper  for  the  receiving 
armorial  Agures,  the  two  former  have  been  much  more 
u£Mi  ia  the  heraldry  of  that  nation. 
,  Belide  this  d^erent  ferm  of  the  (hields  in  heraldry, 
m  £nd  them  airo  often  di(linguifhed  by  their  diiTerent 
po£tions,  ibineo^  them  •(landing  eieQ<,  -and  olhers  (lant- 
ia^  raiious  ways,  and  ii>  d)iFaent  degrees  *,  this  the  he- 
rjjjls  exprefs  by  -ihe  word  ptndont,  "  hanging,"  they 
feeming  to  be  hung  'Up  not'4iy  the  centre,  but  t>y  the 
right  or  kft  oocner.  TliAi^ntili  cs4I  thefe  «r«  pmiant,  ■ 
and  thc.iConMasn^  mtiqae  ■tnan|fular  ones  'teu  ancien. 
The  Italians  call  \h\ifcvlo  pendenie  ;  and  thisMalbh  gi- 
v«ri  f4r  eKiiibitiiig<the  ihield  in  theie  figure)lin  Iheraldry 
is^  that  in  the  tancient  tilts  aad  teumaments,  they  who 
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noble  fituation  ;  and  i 
-«f  %e  rbyal  ^ainily  «PffiJmlSK&  JliiS-l 
t«Wjl»tj^c«»m#»<tM§l'W6>'^  ~  ' 
comM-^-  TlWKi 
ihe  tf*fltifV1wSn 
the  toumaments' 
<bii>Mtt>eliaaM  «ny^+J^,'  KHF^^  mi^h^^  H^ 
ftWiMlly»i^nt«twf -the  lifts  ofnhe  tottttmnttit.'  '  '" 
9i<The  It^Kans-^eneraUy^ia^^tKtir  fMtW»'orattn$  rf 
<H  «vrf  ^om^J^tMi^BrriBis  ty-W-  doflf  in' hnititioin  5 
<llaik>Mihe  pope»  *d  oAef^ digt>ifiett  clergy  :  but  ihtir 
herald  Petro  Sando  feems  to  re^et'.  the  uie  of  this  fe 
girtrtJ-e^  th«?«rfeld,'fts?W^nb^fiim'brought  in  by  thf 
i»ainttt«an««»|rirrfcrs  ai  i5feft' convenient  for  holdini 
tt»e  figtA-rfi,  btt  derogatory '<o'the  honour  6f  the  pdTeU 
ht,  as^ioy ^piwfenting  ttther  antiquity  or  honouis  wgn 
iti  wiii«,'  Ijtit  hithfer  the  honours  of  fome  citizen  or  per- 
ieH'ttf  Itaming.  •'  Some  have  carried  it  fo  far  as  to  fsy, 
fl«t  thoie  lyhotither  havc  no  ancient  title  to  nobility,  or 
h«ve  fulKed  itPtyany  nnworthy  aftion,  cannot  any  loDger 
attt  their  anns  in  ihields  properly  figured,  but  were  obli. 
gcd  to  have  them  painted  in  an  oval  or  round  (Ineld. 
"  In  rranders,  -where  this  author  lived,  the  round  snd 
oval  (hidds  arc  In  the  diirepute  he  fpeaks  of )  butin 
Italy,  befide  the  popes  and  dignified  prelates,  many  af 
the  firft  &milies  of  the  laity  have  thcra. 

The  fecular  princes,  tn  many  other  countrics,  alfo  re- 
tain  this  form  of  ihe  ihield,  as  the  moll  ancient  and  truly 
expreirive  of  the  Roman  clypeus. 

Shield,  in  Heraldry,  ihe  efcutcheon  or  field  on  wlucli 
thc  bearings  of  coats  of  arms  are  placed.   Sce  HERALDtll. 

SHrELDRAKE,  or  Sheldrake.   See  Anas,  0«. 

KITHOLOGY  7ff</f«. 

SHIELDS,  NoRTH  and  SooTH,  two  fea-port  townt, 
at  the  moulh  of  the  'l"yne,  the  one  in  Northumberknd, 
the  other  in  the  county  of  Durham.  South  Shields 
conteined  above  200  falt-pans,  50  years  ago ;  but  now 
there  are  not  more  than  five  or  fix ;  and  the  duty,  which 
i$  nowx)nly  lo.oool.  per  annum,  amounted  ibrmerly  to 
8o,oool.  South  Shields  has  a  confiderable  trade,  b 
which  not  leis  than  500  veffel$from  100  to  500  tbns' 
burden  «re  employed  ;  and  has  nine  dry  docks  ibr  re- 
pairing,  and  to  yaHds  fbr  boilding  (hips.  This  town 
has  been  mnch  improved  of  late  years.  In  the  centie 
tkere  it  a  large  fquare,  in  which  there  is  a  handibine 
town-hall,  with  a  colonrtade  under  it  for  the  »%AIy 
mtirket,  and  from-  which  Rrcets  branch  ont  on  all  Sdes. 
North  Shields  contains  alib  fome  fine  ftreets  and  fqu»ieJ. 


'  vreie  to  juft-atrilhele  military  exercifit«,  were  «tiliged  td^  The  hatbour  is  vet7  conbmodious,  and  fo  fpacioo$, 
hmg  up  ^hitii:  (hiBids  wiid»  iheir  aitnoiie»,  at  oeats  of    '  ' 
antis  OB  Aeoi;  outtaMgie  ^AidwwM  and  bah;oniesof  the 
hoiiJC^s  heac  the  {(taoe^iioe  ,spen  treea,  paviti(m»,  er  the 
bartiorsief  <ibe(f^toiin(^iif^-ex<reifiii*mo  b^  perfenb- 
e4iin-)lhe)6eWiimii.M  r  <>m    •  >         •  -"i '•       '■   '  •  ■■ 

.{Th<«reidK>  iwpra  to!ifigheiioit>.fbot,nac(X)i«HngttrCo* 
lu4kbic^t^d<lttilr  iUeldithitaig  np  by  the  i^h^ebmer, 
ai^thofe  ,««hq(fintrerto/fi^t  «n.  hoiiieback  htti>  thehs 
hung-up.hy  the  Ieft.:v'Fhli'peCiion  «£  th»  iliteld»  in 
hcnsldiy  is  caUed  eoueht  by  fome  wiiters,  though  by  the 
generalkyi^«oflfa»ftt  II  ■ '•:  ■:»'!" <   • 

<jFtwaa\nrjiilE^9iieitlii»B]|.pBrti  af'<Surope,  iMttnns 
ginmi  between-eba«iiitlt<<aBdit«4th  tcenturi«^^  but  it  is 
toib«.  obfeiveidi^  tlnt'  the/hng^Hg'  byl«he  leit^ctnncr, 
asnt  ww.the  toben  a£lthe  owner^  ^>'^  to  fight  on  ' 
Sbar&baclHi  fi>  It  was  «iiciimedcthi*  «oft  honourable  attd 
_.,         :    .3     ,   •  *     :  >,»  .■   • 


tbst 
it  is  capable  of  Teceiving  20CO  (hips.  It  is  defen8ed  by 
a  Ibrt,  in  whieh  theteisalfo  a  lighthoufe,  correrpond- 
ing  with  arKrtber  on  thc  top  of  the  bank,  to  direft  vef- 
^eh^iiito  the  hathbnr.  -The  popuIationpf  North  and 
South  Shielda  is  eftiinated  at  25,000.  'V\r.  Long.  't."i2. ' 
N;  Lat.  55. 44.  ■  ""  "■*' 

SHirrERS,  on^Jtwra  a  man  of  war,  eertainffl« 
whe  are  empl6yt(d  by  l!lt*'cooks  to  (hift  and  change  tK. 
water  in  w*ich  the  iltili  «»i"fifti  is  put,  and  bid  for  ibme  ^ 
tiine,  ih  arder  tff  fit  ft  for^i*te  kettle.  "  ^,  • 

SHIITTING  A  TACiaE,  in  fca-languSge,  tK*u|j' 

reinovine  the  blbcks  of  a  'tadkle  to  a  grealer  d^gP^i- 

from  each  other,  ohthe-objert  to  whicb  they  "^  *Cji 

plled,  in-ordb-  to  give  i'gte«er  fc6pe  3i-'  exlent  to.m» , 

purehafe.  ■  This  ot^ation  »'  othenvife'  called  .,^«WT'j„ 

SfflfifihgtWldm  denotcitthit^ilteration  6£  it»  P«fiwS» 
<      ,  "»■  Y'''»H    0    ■.'W  •  '<..■  pf 

■    t  '■  ■»'• 
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tomoda  tlK  oppoStc  fide  «f  tht  Ailp.     was  tbe  boA  conOant  denomination  of  money  in  all  pitf-  Sk|lli%. 

aenti,  though  it  wa»  then  only  a  fpeci«s  of  aecounC  of .  ^*"**"*'  . 
the  twentietn  part  of  the  ponnd  fterling :  and  when  *' 


m^  hj  po&ing 

Fr^  ShiitiBg  th«  «ojral,  SmiSn  chanKing 

capAeni,  firom  thc  rieht  to  th«  l^  and  vkeyerfm. 


'Shiiting  th«  «ojral,  SmiSn  chanKJng  it*  poAtian  on  tbe 


SHILLING,  an  Eogliih  filTer  coin,  eqttal  to  tmlvt 
pence,  or  the  twcntieth  pert  of  a  pound. 

Pt^nu  derivaa  the  ^uwmjeu&ig,  whenee  onr  (hil* 
ling,  £cDm  a  conuptian  aSJUi^tm  ;  pnmng  tlM  deriva- 
lion  \tf  leTcral  teau  of  law,  and,  amooe  otliers,  bjr  the 
'9(SA  iaw,  De  amn/is  Agmtir.  Skinner  oeduces  it  iram 
the  Saaon^W,  **  ihield,'*  hf  rcaibo  of  the  e&uteheon 
•facmstIiereon. 

Biihop  Hooper  derlm  it  fiom  the  Arabic  fih»9h, 

Bgsiiyiag  a  we^it  1  but  othen,  with  greater  probabi- 

Bty,  dednce  it  fram  the  laida  jieiSeiu,  which  fignified 

in  diat  knguage  a  quarur  ofan  outwe,  or  tiie  ^Sth  part 

«f  8  Roman  pound.     In  confirmation  of  this  etymdogy 

it  i*  alleeed,  that  the  ihilling  Itept  iu  original  fignifica. 

tion,  aiia  bore  the  faine  proportion  to  tlie  Saxon  poond 

ts  Scilicus  did  to  the  Roman  and  tbe  Greek,  being  ex> 

aftly  the  ^Sth  part  of  the  Sazon  pound  \  m  iaSwntJ 

«hieh  we  owe  to  Mr  Lambarde  *. 

How)|ver,  the  Saxon  laws  leckon  the  poidid  in  the 

**      Rmnd  immber  at  50  ihillings,  but  they  rcally  cdned 

l_^oatof  itonly  48;  the  value  of  the  (hilUng  was  five- 

»Un.  peaee }  hut  it  was  reduced  to  fourpence  above  a  century 

befiire  the  coiiqneil  ^  (at  feveral  of  the  Saxon  laws,  made 

ia  Athelftan's  reign,  oblige  us  to  take  ^iu»  edimate. 

Thns  k  eontinned  to  the  Norman  dmes,  as  one  of  thc 

I  Camiaerar^s  laws  fufficiently  aicertains}  and  it  feems 

to  have  been  the  common  coin  by  which  the  Engliih 

i  HTaacDU  weie  adjuAed.      Aiter  the   conqueft,    the 

Ftcnchyi&Aw  of  twelvepence,  which  was  in  uie  among 

the  Noimant,  was  called  by  the  Engliih  name  of  <hiU 

Jing ;  smd  the  Saxan  ihiUing  of  £Durpence  took  a  Nor* 

BBB  iiaaM,  and  was  called  aegroiU,  or  great  coin,  be* 

cadieit  was  the  largeft  EngUSi  coin  taea  known  in 

England. 

n  has  been  the  opiidan  of  the  biihope  FIeetwaod  and 
Gibiba,  and  of  the  antiquaries  in  geneial,  that,  though 
^method  of  reckooing  by  ponnds,  mailu,  and  ihil- 
Sngs,  as  well  as  by  pence  and  &rthuigs,  had  been  in 
comant  uie  even  &om  the  Saxon  tiaaes,  long  before  the 
i  Nacman  oanqaeft,  there  never  was  fuch  a  coin  in  £ng> 

hnd  as  either  a  pound  «r  a  mark,  nor  any  OiilGng,  tUl 
die  vear  1504  or  1505,  when  a  few  filver  HulUngs  or 
twenepences  wete  cained,  which  have  loog  Ance  been 
Uely  canfined  to  the  cabineU  of  coIIe£b>rs. 

Bfr  CUike  coubau  this  opinion,  alleging  that  foine 
ooinB  mentioaed  by  Mr  Folkes,  under  Edmrd  I.  were 
i  pBBbaUy  Sa»m  Aullings  new  nunted,  and  that  Arch- 
la»  hi8ai|»  AeUric  expreluy  fays  f ,  that  the  Saxons  had 
n  three  naaoes  £gr  their  money,  -nt.  maacule»,  ihilliiigi, 
e**  and  pesmes.  He  alib  urges  the  di&rent  value  of  ue 
Saaao  AuIHiig  at  diffcrent  tiaMs,  and  lu  uniform  pro- 
'osi  to  tbe  pound,  as  an  aigument  that  their  ftiil- 
was  a  coin  )  and  the  tettimany  of  tbe  Saxon  got 
ia  wluch  die  word  we  have  tranflated/Mir«/  oJyU- 
*er  is  teodutd  Jbi//iiigt,  which,  he  Tays,  they  would 
haedly  have  done,  if  there  had  been  no  fach  cdn  as  a 
ASBng  then  in  ufe.  Accordingly  tbe  Saaons  expie(red 
thslr  AilEns  in  Latin  byjMit  aod  argenleus.  He  far- 
ihar  adds,  Uiat  the  Sason  ihilliiw  was  never  «preAed 
hffiSiu  till  aiWr  the  Noraan  lettlemenU  in  England ; 
aMhowiaever  it  altered  during  the  long  periad  that 
dapied  froa  the  caoqaeft  te  the.time  of  Hcniy  VII.  it 
.    i;fl(.XIX.PartL 


It 

was  Bgain  revived  as  a  coin,  it  leATened  gndually  as  the 
pound  fterling  leSiBned,  iraat  the  28th  of  Edward  IIL 
to  the  43d  of  £lizabetb. 

In  the  year  1560  there  was  a  peculiar  ibrt  of  fiiillin|{ 
ihruck  in  Ireland,  of  the  value  of  ninepence  Englilh, 
which  pa&d  in  Ireland  Swc  twclvepence.  The  motto  on 
the  rcverfe  was,  pofui  Deum  a^uiorem  meum.  Eighty- 
two  of  thefe  AulUngs,  according  to  Malyim,  went  to 
the  poundj  they  thereiore  weighed  20  grains,  one- 
fi9Urth  each,  which  is  fomewhat  neavier  in  proportk» 
than  the  £nglifh  ihilline  of  that  time,  62  whereo^  went 
to  the  ponnd,  each  weighing  92  g;rains  feven-dghths^ 
and  thc  Irilh  (hilling  bdng  ralued  at  the  Tower  at  nine- 
pence  Engliih,  that  is,  one-fourth  pait  leis  than  tke 
£ngli(h  (Ullsn?,  it  (hould  therefore  proportionably 
weigh  one-fourtn  part  leis,  and  iu  fiiU  weight  be  fome- 
what  more  than  62  grains ;  but  (bme  of  them  fi)uiid  at 
this  time,  though  much  wom,  weighed  69  grains.  Itt 
thc  year  1598,  five  di^ierent  (ueces  of  money  of  this 
kind  were  ftruck  in  England  for  the  fen^ce  of  the  king- 
dom  of  Ireland.  The(e  were  (hillings  to  be  cuirent  in 
Ireland  at  twelvepence  each  ;  half  (hillings  to  be  current 
at  fixpence,  and  quarter  (hilhngs  at  threcpence.  Pen- 
nies  and  hal^iennies  wcre  alfo  ftnick  of  the  fame  kind> 
and  (ent  over  fi>r  the  payment  of  the  army  in  I^eknd. 
The  money  thus  coined  was  of  a  very  ba(e  mixtare  of 
copper  and  filver  \  and  two  yean  after  there  were  inoi« 
piecesof  the  iame  kinds  ftruck  for  the  iame  fervice, 
which  were  Aill  worfe ;  the  ibrmer  bdne  three  ounces 
of  filver  to  nine  ounces  of  copper }  and  tnefe  latter  onl^ 
two  ounces  eighteen  pennywdghu  to  nine  ounces  two 
penny wcights  of  the  ailoy. 

The  Dutch,  Flemiih,  and  Germans,  have  likewiie 
their  (hilling,  called  Jcheiin,  fiiuHiHg,  fialin,  &c.  but 
thefe  not  being  of  the  (ame  wdght  or  finenefs  with  the 
£ngli(fa  (hilling,  aie  not  curtent  at  the  (ame  value.  The 
£ngli(h  (hilling  is  worth  about  23  French  fols ;  Uiofe  of 
HoIIand  and  Grermany  about  \i  (bls  and  a  half ;  thofe 
of  Planders  about  nine.  The  Dutch  (hiUings  arc  alib 
c»i\ieAfols  de  grot,  becaiifeequal  to  tweWe  grot.  The 
Danes  have  copper  iUIIingt  worth  about  one-fourth  of  « 
&rthin{;  Aerling. 

SHILLUK,  a  town  in  Africa  on  the  banks  of  the 
trae  Mle.  The  hoafesare  built  of  clay,  and  the  clothing 
«f  the  InhabitBnU  confifts  of  long  graTs,  which  they  pau 
tound  the  waift  and  betweea  the  tbighs.  They  are  all 
black,  and  both  fexcs  <have  thdr  hews.  Thefe  peoplc 
have  the  dorainiaa  of  the  river,  and  exaft  toll  of  all  paf- 
fengen;  The  meaning  of  the  word  Shilluk  feenu  to  be 
unluown.  Wben  they  tranfport  Mahometans  acroia 
the^  icRy,  they  fi«ietiaies  Ihew  the  importance  wbich 
tbeir  Stuatian  gives  them.  After  the  MaheoMtan  haa 
placed  himfelf  in  the  boat,  th^  alk  him,  who  b  thc 
mefter  of  that  iiver  i  The  other  repKes  UUoh  or  Rub- 
baric,  God  is  the  mafter  of  it.  No,  yon  muft  fay  that 
fuch  a  one  (naming  his  chief )  is  the-maftcr  of  it,  or  jou 
(haU  not  pafs>  They  aie  faid  to  be  ha^table  to  (ucli 
as  come  among  them  in  a  peiweable  mantAr,  and  as  nci> 
ver  betraying  thoTe  to  whom  thev  heve  once  ailbrded 
prote^Hon.  The  particulars«f  thdrwor<hiphave  not 
beea  ddcribed.  -Shilhik,  Mcor&ig  to  Mr  Brawne^ 
■map,  is  m  t*"  M..>Lat.  32°  26'  £.  Long.  .  « 
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SHiLOH,  u  a  term  faiBous  aiyope  intdrprtten  and 
commentator^  upon  ScripLurc.  It  is  lound  (Gcn.  }iUx. 
10.)  to.denote  the  MeAiah.  'JT^e  patriarch  Jacob  ibre» 
tells  bi<  coning  in  theTe  words  \  "  The  rceptre  Ihall  piot 
depart  from  Judah,  i^or  a>  lawgiyer  from  between  hii 
feet,  until  Shiloh  come  \  and  unto  hira  (hall  the  gathert 
ing.  of  the  pcople  be."  The  Hebrew  text  «eads,  nbw  .k3' 
oip  untii  Sitloh  conu,  .AU  Chrilliao  commcntaton 
agree,  tbat  thi$  word  ought  to  be  underilood  of  the 
McAiah,  or  JclJus  ChriA ;  but  all  are  not  agiecd  aboot 
its  lileral  aod  graiomatical  figi>iiication.  St  lerooie, 
\vhq  tranilates  it  By  ^ui  miuemius  f/r,  manifcftly  reads 
^hiloack  "  fent,"  inlUad  of  SU/oi.  The  Septuagint  have 
it  £««  «r  OiBn  r»  xwmuftom  «vt«  i  or,  £•«  «>  i Ad^  i  «ir«< 
KUTiu,  (oi  if  they  had  read  )bv  indead  of  ri'w),  i.  e. 
"  Until  tbe  coraing  of  him  to  whom  it  ia  referTed ;" 
or,  "  Till  we  lcc  arive  that  whlch  k  referved  fbr  him." 

It  mttft  be  owjied,  that  the  rignigcation  of  the  Hc' 
brcw  word  SAiJoi  .a  aot  wcU  known.  Some  tranAate, 
"  tbe  fceptre  (hall  not  depart  £rom  Judah,  till  he  comei 
to  wbom  it  belongs  j"  n''w  or  ^b»  inlUad  Qf  f}u  »V.  O. 
thers,  "  till  the  comine  of  the  peace-maker  j"  or,  "  th« 
pacific  j"  or,  "  of  pro^crity,"  r\bv  pro^ie^elus  ejl.  Sho' 
iah  iigiufies»  "  to  bein  pcace,  to  be  ia  pro^peritj;" 
otLei'«p  "  till  the  birth  of  him  who  ihall  be  bom  of  a 
woman.  tl>al  ilMil  conccive  without  the  knowledge  of  a 
nwn,"  Vi»  0%  Khv  feevndiHa,JluMus  * ;  otherwi^e,  "  the 
£;eptie  ihall  not  depart  from  Judah,  till  its  end,  itsruia; 
till  the  down&l  of  the  kingdom  o£  the  Jews,"  ^Mitr  or 
r>^  ii  i^t  ctt^ed,  it  bat  _finijbed-^.  Same  Rabbint  have 
taken  the  name  Siioh  or  Shikh,  as  if  it  iigniGed  the  city 
of  this  name  in  PalciUae :  "  The  £:eptre  ihall  not  bc 
taken  away  from  Judah  till  it  contes  to  Shiloh  ;  till  it 
Aall  be  takeo  iioiniiim  to  be  giren  to  Saul  at  Shiloh." 
But  in  what  part  of  Scriptuie  is  it  faid,'  that  Swi.  was 
acknowledged  as  king  or  canfecrated  at  Shiloh  i  li  we 
WOuU  underiiasd  it  «f  Jeioboam  ,the  ibn  af  Nebat,  the 
matter  is  fiill  as  uncertain.  The  Scripture  meotions  no 
airembly  st  Shiloh  that  admitted  hira  as  king.  A  morc 
roodern  author  derires  Shiiak  bon  i\\v,  /atigare,  which 
f(nnettmes.rignifies  ta  he  weary,  /o  /irfir  ,■  "  tili  his  la» 
bour%  his  fufieiiDgs,  his  paHion,  ihall  happen." 

But  not  to  amuĔe  0Brfeives  abdut  ieeking  «ut  tha 
.gianunalicaL  £goifiaation  of  Shiloh,  it  is  fiiffictent  for 
us  to  ihow,  that  the  ancient  Jews  are  in  this  mattct 
agreed  with  the  ChTifiiam :  they  acknowledge,  that 
thts  word  ilands  for  tbe  Mtjiah  tht  King.  It  is  thos 
that  the  par^ihraAs  Onkelos  and  Jonathan,  that  the  an» 
cicttt  Hebrcw  commentarics  itpiv>.  Genelis,  and  that  tha 
T#lmudift»  themiiElTes,  eaplaia  it.  lf  Jeiiis  Chtift  and 
bis  JipoiUes  did  not  jnakc  ufĕ  of  this  paiTage  to  proivc 
the  ooning  of  the  Mciliah,  It  was  becauiiĕ  thsn  the  com> 
pletion  af  this  propheey  was  not  ruiheiently.  maniieit; 
The  fceptre  ilill  conbnued  amatg  tlie  Jews  ;  they  bad 
ilill  kings  of  their  own  nation  in  the  pcrfon$  of  tbe  He- 
lods;  but  {bon  after  the  fceptre  was  entirely  taken 
away  finun  tbcm,  kod  hac  ncTer  been  rcitored  to  tbem 
fince. 

The  Jem  ic^k  in  Tah»  to  ptit  foreed  meamngs  upon 
this  prophecy  of  Jaeob  ;  faying,  for  esample,  that  the 
iceptre  intinates  .the,  .domiiuw  of  iirangers,  to  whidi 
they  have  been  in  iiibje^on,  or  the.hope  of  feeing  «ne 
day  the  Pceptre  or  fupreme  power.  fettled  again  among 
ihemielses.  It  is  caiy  ^ta  peroinve,  that  all  this  is  con- 
trLved  to  dehyer  th(ini£lves  out  of  perplexity.     In  vain 
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iikewiiie  thej  take  Tefttge  in  certsin  priccct  of  tbc  ^a^ 
Uvily,  whom  tbey  pretend  to  bave  fubii(led  beyond  tiie 
Euphrales,  eitercibng  an  aulbonly  over  their  nattw) 
Jitllis  differi»^  /rom  abloliUc,  snd  bping  of  tjje  race  of  ^ 
David.  This  pretended  fucceilioa.of .piinces.is  pei> 
fe£lly  chimerical ;.  and  though  at  ccrlain  times  iliey 
cpuld  ihow  a  fuc<;eiiiop,  it  continord  but  .a  ibort  tine, 
■nd  their  authonty  was  too  obiciire,  and  too  jnucb  li< 
mited,  ta  bc  the  objcd  of  a  prophecy  fo  remaikatle  ai 
this  was. 

SHINGLES,  in  building,  fmall  pisces  of  wood,  or 
quartered  oaken  boards,  fawn  to  a  cettain  icanlling,  or, 
as  is  moie  uiual,  c]eft  to  about  an  inch  thick  at  one  end, 
and  made  like  wedges,  four.  or  five  inches  broad,  and 
eight  or  nioe  iuches  long. 

Sbingles  are  ufed  inilead  of  tiles  or  iUtes,  erpoci>l!]p 
for  churches  and  ilceples  ;  however,  this  cove(iDg  ii 
dear ;  yet,  where  tiles  are  vcry  fcan:e,  and  a  lighl  co. 
Tcring  Is  requircd,  it  is  prefcrab]e  to  tliatch;  snd  k1mi«  .  ■ 
tbey  are  madc  of  good  oak,  cleft,  and  oot  fa«wd,  aod 
well  feafoned  in  watcr  aod  the  fun,  they  make  a  fut^ 
iight,  and  durable  coyestng. 

The  boilding  is  firil  to  be  coTcred  all  over  with  bcatd^ 
ahd  the  Siingles  natled  upon  tbcm. 

SHIP,  a  geiKral  name.for  all  large  Tc^ds,  pattic» 
larly  thoiic  equipped  with  three  maila  and  a  bowipiit  i 
the  tm&i  bcing  cani^fed  of  a  lowermail,  lopnkail,  anii 
tap-gallant-mail :  oach  of  thefe  being  prvvided  witb 
yards,  rsib,  &c.  Ships,  in  gener^  are  cither  empioyai 
£>r  war  or  fnerchandife. 

ShIPS  ofWar  are  yeilels  properly  cquipped  mth  «r« 
tillery;  ammunitioa,  and  aU  Ui«  nccd&ry  martiil  wear 
pons  and  inilruments  for  attack  or  deiencc.  They  sn 
diilinguiihed  firgm  eack  othe*  by  their  {everal  ranks  or 
claiTes,  caUed  ratet,  as  foIlows  :  Ships  q{  tbelirA  rats 
moont  from  loo  guns  to  iio  guns and  upmards ;  fec«iid 
rate,  from  90  to  98  guns ;  third  rate,  from.64  to  74 
gUDS  ;  iburth  rate,  tront  50  to  60  guns  ;  iiith  ratc,  ftoin 
3  2  to  44  gons  ;  and  ruuh  rates,  fro<xi  30  to  28  guns. 
See  the  article  Rate.  YcSisls  carrying  leis  than  M 
guns  are  denominaitcd^^,  eulters,Jire-fijipi  and  botiibs. 
It  has  lately  been  psopofed  to  reduce  ihe  oumber  af  thelĕ 
ratea,  which  v«ould  be  a  faviDg  to  the  nation,  andsSi) 
produ&ire  of  fevend  material  advantages.  . 

In  Plate  CCCCLXXX.  is  the  lepcercmation  d  % 
fitft  rate,  with  tigging,  8i.c.  the  iieverai  parta  of  whidi 
are  as  ibllows : 

Piirtsofthehull Fig.J.  A,  Thecathcad;  B,  The    ^ 

ibre-chain-wales,  or  chatns  ■,  C,  Tbc  maio-cbaiBS ;  I^^cccoi 
The  mixen-chaia$ ;  £,  Tlic  entering  port ;  F,  Tht  ri|< 
hawfe-holes  ;  G,  The  poop-lantems  \  H,  The  -cbei»'  .<■ 
tree ;  I.  The  hcad  ;  K,  The  ilcm.  «^ 

-  I,  The  bowfprit.  2,  Yard.aodfaiIv  3,  Gsoiaioi»' 
ing.  4,  Manrop.  j,  BobiUy,  6,  Spritiaii-iheets.  7, 
Pendants.  8,  Braces  and  pendantc.  9,  Halliards.  to, 
Lifts.  1 1,  Clue-lincs.  12,  Spritfail-horfcs.  13,  Bontr 
lines.  14,  Standing  lifts.  15,  Be\v-fprit-ihioud.  -i<i| 
'  Jib-bocwa.  17,  Jibilay  and  iail.  18,  HaOiatds.  ijb 
Sheetsi  20,  Hotres.  ai,Jib-guy. .  12,  SprilCiil-topwl 
yatd.  23,  Horfcs.  24,  Sheets.  25,  Lifts.  36,  Btaca 
aod  pendants.  27,  Cap  of  bowfprit.  38,  Jack  fta£ 
29,  Track.  30,  Jack  {!ag.~.3i,  Tarema^,  32,  Bnn- 
ner  and  lacklc.  33,  Shrouds.  34,  Laniatds.  35,  Stay 
and  lania^d.  36,  Pteventer-ftay  and  laniard.  37^ 
Woolding  of  the  tnail.    38,  Foreyard  and  &il. 

.    Hoifc 


Digitized  by 


Google 


^ 


H    I 

Crowfoot. 


Jeers, 


[       243       ] 


s  H  r 


43. 


HoTfo.  40,  Top.  41,  Crowfoot.  42, 
Yud-taekies.  44,  Lifts.  45,  Braces  and  pendants. 
46,  Sheets.  47,  Foretacks.  48,  BowKnes  «nd  bridles. 
49,  Forc  buntlines;  30,  Fore  leechlmes.  51,  Pre- 
«nter-brace.  5 2;  Tuttock-Aitouds. — 53,  l^ete/>  maft> 
J4,  Shrouds  and  laniards.  jj,  Foretop-fail  yard  and 
hil.  56,  Star  and  fail.  57,  Runner.  j8,  Back- 
jhys.  li),  Hailiaids.  60,  LiPts.  61,  Braces  and  pen- 
dants.  62,  Horfcs.  63,  Clew-lines.  64,  Bowlines  and 
kridlej.  65,  Reef.tackles.  66,  SheHs,  '  67,  Buntlinesi 
68,  Crofs  Irees.  69,  Cap.  70,  Foretop-gallanT-maft< 
71,  Shrouds.  72,  Yard  and  fail.  73,  Backilays.  74, 
Stsy.  75,  Lift«.  16,  Clewlines.  77,  Braces  and  J>en- 
dants.  78,  Bowlines  and  bridles.  79,  Fl«F-ftaff.  80, 
f nick.  8 1 ,  F]ag-ftay-ft*ff.  8  2,  Flajr  of  the  lord  high 
«dnaral. — 83,  Miinmajf.  84,  Shrouds.  9$,  Laniards. 
16,  Ronner  and  tackle.  87,  Futtock-fhrouds.  88, 
Top-lantem.  89,  Cnnk  of  ditto.  90,  Stay.  91.  Pre- 
♦wter-ftay.  92,  Stay-taekles.  93,  Woolding  of  the 
imift.  94,  Jeers.  95,  Yard-tackles.  96,  Litts,  97, 
Braces  and  pendants.  98,  Horf(fS.  99,  Sbcets.  100, 
Tacks.  101,  BowKnes  and  bridles.  102,  Crow-foot. 
103,  C»p.  104,  Top.  105,  Buntline».  106,  Leech- 
Bnes.  i07,  Yard  and  fa5!.— 108,  Mnin-topmqfl.  IC9, 
Shniuds  and  laniards.  i  to,  Yard  and  fail.  1 11,  Fut« 
totk-fhrouds.  112,  Baekrtays.  113,  Stay.  114,  Stay- 
M  and  hallisrds.  115,  Tye.  iio,  Halliards.  117^ 
Lift».  ii§,  CSewlines.  iip,  BTace»  «nd  pendants. 
120,  Horles.  121,  Sheett.  122,  Bowlines  and  bridles. 
123,  Buritlmes.  124,  Reef.tackles.  125,  Crofs-lrees. 
116,  Cap.— 117,  Mainto/»  gaHantmafi.  128,  Shroud. 
tnd  laniards.  129,  Yard  and  fail.  130,  BackAays. 
'131,  Stay.  132,  Stay^ail  and  halliard;.  133,  Lifts. 
134,  Braces  and  pendants.  135,  BowKnes  and  bridles, 
13^,  Clewlincs.  137,  Flagftaff.  138,  Truck.  139 
rbgflaff-ftay.  140,  FIag  Aandard.— 141,  MixeiimaJ?. 
142,  Shrouds  and  laniaids.  143,  Cap.  144,  Yard 
iikI  fidl.  145,  Block  for  (ignal  halliards.  146,  Sheet, 
147,  Pendant  lines.  148,  Peckbrails.  149,  Stayfail. 
I50,  Slay.  15T,  Dcrrick  and  fpan.  152,  Top.  IJJ, 
CwTsjack  yard.  154,  Crofsjack  lifts.  155,  CroTsjack 
braees.  156,  Crorsjack  Aings.— .177,  Mi%entop.moJ{. 
»58,  Shronds  and  laniards.  159,  Yard  and  fail.  160, 
BacWay».  itJi,  Slay.  162,  Halliards.  163,  Lifts, 
«64,  Braces  and  pendanls.  165,  Bowline»  and  bridles. 
t66,  Sheets.  167,  Clewlines.  168,  Stayfail.  160, 
Cw&fr«es.  170,  Cap.  171,  Flagftaff.  172,  Flagflaff- 
•ay.  173,  T-ruck.  174,  Flag,  union.  175,  Enfign- 
ilaff.  176,  Truck.  177,  Eniign.  1 78,  Steni  ladder. 
t79i  Bower  cablc. 
*fe  K^.  2.  Plate  CCCCLXXXI.  is  a  vcrt5cal  longitudi- 
^■n-MHeaion  of  a  Brft  rate  fhip  of  war,  with  rcferences  tff 
fte  ptincipal  parts ,  which  ane  a$  foilaws : 

A,  Isthe  ncad,  containing,— I,  Thc  ftem  }  2,  The 
ki>ee  of  tbe  hcad  or  cutwater  ;  3,  Thc  lower  and  uppe^ 
Aeek ;  4,  The  trail-board ;  5,  The  figurc ;  6,  The 
iratitigs ;  7,  Tlrt  brackets ;  8,  The  faire  ftem  ;  9,  Th« 
weaft  ht>oks ;  10,  Thc  haufc  hbles  ;  1  r,  The  bulkhead 
**fwatd  ;  1 2,  The  cathead  ;  1 3,  Th<  cathook ;  » 4,  Ne- 
«feyfcats;  15,  Thc  tnanger  witliin  board ;  16,  The 
WWjAlt. 

B,  CTpon  tlie  forecafllc — 17,  The  gratings ;  18,  The 
l«feertbf  the  maR;  19,  The  gunwale  ;  20,  Thc  bel- 
fty ;  2r,  The  fbnnel  far  tmoke  ;  '22;  The  gangway  go- 
«JI  <*  the  fbrecaftle  5  23,  The  fcrec8ftfe  gum. 


C,  In  the  fofecaAle— 24,  The  door  of  the  bulkhead 
&rward  ;  25,  OARctn  cabins ;  26,  Staircale ;  27,  Fore-  *" 
top-fail  Aieet  .bits  ;  28,  The  ijeams  ;  29,  The  carlings. 

D,  The  mlddte  gun  deck  forward — 30,  Thc  fore-  ' 
jeer  bils ;  31,  Theov<n  and  fumace  of  copper;  32, 
The  captatn's  cook  r6om ;  33,  The  ladder  or  way  to 
ffae  fbrecaftle. 

E,  The  lower  gun-deck  forw«rd — 34,  The  kne«fore 
tnd  )rft ;  35,  The  fpirketings,  or  the  tirtt  llreak  next 
tt>  eack  deck,  the  next  under  the  beams  bcift^  called 
elamj>s}  36.  The  beams  of  the  middle  gwi  deck  iure  and 
Kft ;  37,  The  carUngs  of  the  middle  gun-dcck  fbre  artd- 
8ft ;  38,  The  fore-bits ;  39,  The  after  or  main  bits ; 
40.  The  hatchway  to  thc  gunnerS  and  boatfwain*i 
ftore-rooms;  41.  The  jeer  captian. 

F,  The  orlop — 42,  45, 44,The  gunncr*s,  bdatfwain\ 
and  carpenter*sftorc-rooms ;  45,  The  beamsof  the  lower 
gtm-deck  ;  \S,  47,  The  piilars  and  the  liders,  ibre  and 
aft ;  48,  Thc  bulkhead  of  the  ftorc-room«. 

G,  The  hold— 49,  jo,  51,  'Hie  foot-hook  rider,  the 
Iloor  rider,  and  the  ftandard,  fore  and  %h ;  52,  Tbe 
f  tllars  ;  53,  The  ftep  of  the  foremaft ;  54,  The  kelibni 
or  falfe  keel,  and  dead  tifing ;  l^.,  Tbe  d««d-wood. 

H,  At  mid(hips  in  the  hold— 56,  The  Aoor-timbers  ;• 
57,  The  keel ;'  58,  The  well ;  59,  The  chain-ptimp ; 
60,  The  ftcp  of  ihe  mainmaft  ;  61,  62,  Beams  and  car- 
Kngs  of  the  orlop,  fof«  and  aft, 

I,  The  orlop  amidflktp$-^63,  The  cable  tire  5  64,  The 
main  hatdiway. 

K,  The  lower  gun-deck  amtdilrips— 65,  Tbe  ladder 
leading  up  to  the  middle  gun-deck ;  66,  The  lower  dre- 
of  ports. 

L,  The  middle  gun-deck  amidAiip^^y,  The  middle 
tire  of  ports  ;  68^  The  e*itertng  port ;  69,  The  main 
jeerbits;  70,  Twifted  pillars  ot  Ranchions;  71,  The 
capftan  ;  72,  Gnitings ;  73,  The  ladder  leading  to  the 
upper  deck. 

M,  The  upper  gnn-deck  amiddiips — 74,  The  mami 
topfail-lheet  bits  ;  7J,  Tbe  uppcr  partners  of  ihe  main- 
roaft ;  76,  The  gallow*  on  which  fpare  topmafts  6tc. 
are  laid  ;  77,  The  fore(heet  Uocks ;  78,  The  rennets  5 
79,  The  gimwale;  80,  The  upper  gratings ;  8t, 
The  drift  brackets;  82,The  pifsdale;  83,  Tke  cap. 
ihin  pall. 

N,  Abaft'  fl»e  mainmaA — 84,  The  gangwgy  off  the 
Tjuarterdeck ;  85,  The  bulkhead  of  tlie  coach  ;  86,  The 
ftaircafe  down  to  the  middle  gun-deck  ?  '87,  Tbe  beams 
of  the  Bpper  deck  5  88,  The  grating»  tbniut  the  rcaini 
Hiaft ;  89,  The  coach  or  council-chambfer ;  90, 11» 
ftaircafe  up  to  the  quarterdeck.  "'         '  ' 

O,  Tlle  qu«rterdeck— 9i,The!J*atift»;  92,'Thc«att 
Hngs ;  93,  The  partncrs  of  Ihe  Ini«enit>aft  5  94',  THfe 
gangway  up  to  the  poop;  95,  The  btilkhead"'*?  th^ 
cuddy.  .       '  ..      '•!..•  <  .11  i(    • .  •      , 

P,  The  pobp^^tJ,  The  lruttapAer's'rtil3in  J'^,  TW» 
taffBrel.  " '        ••:-<..-      !: 

Q,  TTie  capta5n's  cabin.  '       '  "'  ••  ■« 

H^  The  cuddy,  ufually  diWAed  lbf  the  mifter  Snd  fe- 
cretary's  officers.  •  ^ 

S,  Tbc  ftate-roohi,'  ottf  of  «bich  'i«'  i?iadfe  ih*  bcd- 
cbambcT  and  olhef  convenlence»  fot'the"Wmmander  M 
<niief ;  98,  The  entrance  liite  the  'g«I«y ;  '90,  nr^ 
buIkhead"ofthe  great  cabin'|  1 66,' Thii  ft(?t^  Hgbls  atVd 
irftcr  galleries.  "•■     '     "'"      '  '    ■       "■  '      »> 

T,  Thc  «ard-room,  aHottW  fbr  fhe.  lieutentSnts  m4 
H  h  a  '  ■  •  marini 
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■tottintr.^ietn;  ipi,.  ^Dhe  lower  gallĕijrl  193^ 
'  &eifr*g^  «9fl  .twlkjie*^  of  thc  y!anlro<»n  ^  103I  The 
w}»pftw,.,poanaan4ing  the,jJller ;  104,  Tbp  aGter.Aair- 
Citcka^i^g  49WB  tp  ue  Ji^wcr  Eun.-deck^ 

,V»  ^yc(nil,<>$9(ir$v^bi;tf  ab^t  Uie  m^watt,  whet», 
th»  fQMiw.gq)^3Uk)^,keqt^uuYi.        '    ,       '  , 
k  W,  The  gun  room— loj,  The  tiller  conuqan4>>>g  the 

twU^i  itil,  Xhe  ntddei;^  107, The  ftem-pofti  10^', 
^  The^tiltar  mnbat ;  i09„T)ie,,fc,ver8Ura»r<^viz.  i^ 

4*  3«  4«  #  >:  110,  The  gwmioaiDgi  poit«,..*r  QeTn-chare; 
VI,  TJ>9  bre^-room  .icuttlc^  o^t  of.ibe  g:);)n-room^ 
112,  The  BMin  cayilan^  1 1,3,  't^be  pall  of  tlie  capllan  j| 
«14,  The  p^itper ;  1 15,  T.he  hulkhead  oif  thje  bread> 
V>oin. 
.^Xv,ThabRad*(oom,  .,,.,.  ,.._ 

Y.,  The  ^wm4'*  roon),..where  all  pro^&^  ai)^ 
iTeighe<L  and  ferved  out. 

,  i&ii  Tbe  cq«kpitt  wbere  are  fubdivIfions  for  the  purfer, 
the  Angeon,  .and  hi«  mates. 

.  AA|  The.pla4iann  or  orlop,  where  provifion  U  made 
£>r  the  wounded  in  the  time  of  fervice;  II 6,  The  hold 
qbaft  tbt;  m^rmall  ;  1 1 7«  The  ilep  of  the  mizen  roall ; 
H  8,  Tbe  .iLeUoD,  oc  fallis  kcel  ^119,  The  dead  wood,  or 
«iing^ 

.  Ships  of  war  are  £tted  out  either  at  the  espence  of 
the  ^itte  or  \»y  individuals.  Tbole  iitted  out  at  the  pub- 
iic  espence  are  called  Kui^s  Jbips^  and  are  divided  Into 
J^ips  i^the  iiae,fr^ates,mi^s,  &c.  For  an  account  of 
each  of  thefe,  fee  the  rerpe£ltve  articles.  Sblps  of  war 
filted  out  by  individual(  are  called  prriMetrs.  See  the 
Wticle  Privat£ER. 

ArmedSme.    See  ARMJEHShip. 

BombSmP.     See  BoM»  Veffils. 

DoatkSmp,      See  SmpBuiUing, 

Pire-Smp.     S«e  FlSE-Sh^. 

Ho/i^ital-SmP,  a  veflel  fitud  up  to  attend  on  a  fleetof 
men  of  war,  and  receive  their  fick  or  wounded ;  for 
whicb  piupore  her  decks  ihould  be  high,  and  her  ports 
fufficiently  large.  Hcr  cables  ought  alfo  to  run  upon 
the  upper  deck,  lo  the  end  that  tbe  beds  or  crailles  may 
•  be  inoie'COiuiiodiouily  placed  betwecn  decks,  and  adroit 
a  ittt  paffi^e  of  the  ur  to  diipeiie  that  which  is  ofienfive 
or  corruptedt 

Mtrckant-SmP,  •  ve&l  employed  in  commerce  to 
carry  conunodities  of  vanous  ibrts  froin  one  port  to 
OBOtber. 

The  largeH  ncrchant.ihips  are  tboTe  employed  by  the 
^fferent  companies  of  mcrchants  vri>o  tiade  to  the  £aft 
Indies.  They  are  in  general  larger  than  our  40  gun 
ihips ;  and  are  commonly  oiounted  with  20  gunson  their 
upp<r*deck»  vvhich  are  nine  pounders;  and  fix  on  their 
^iarter-deck,  which  are  fix  pomideis. 
.  RegifierSmp.    See  R£CIST£B-Siip. 

StoreSmPy  a  veflel  employed  to  cariy  arlillerjr  or  na< 
4Fal  ftores  for  the  uie  of  a  fieet,  fortrefs,  or  garrifon. 

.Tronfport-SmP,  is  generally  ufed  to  condu£l  troops 
from  one  place  to  anouer. 

.   Befidet  Uie  di£ferent  kinds  of  ihips  aboYementioned, 

.-  which  are   denominated   irom  the  purpoie-  for  whkh 

they  are  esij\lByed,.  YcSels  bave  alib,  in  general,  been 

named  accopUng  to,  the  different  manner  of  rigging 

thwi.     It  would  be  an  end1efs,  and.  at  the  fame  time 

yiate     9nunn<ceflaiy'tafitt  to  enumerate  all  the  dilTerent  klnds 

ttccucxxi  ojp  veffels  wilh  refpeA  to  their  rigging  j  and   theJe- 

^**^        lipie   a  lew  only.  aie  here.  takni- noUce  of.     Fig..  3. 
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The  isa^^whlch  w6ddhrieon«ertedfnWtl4«i)by|fl)i;  l|i  : 
june  the'mizen  inaft  of  its  'jtttH  iHdtW  ilali  briM^t^^^tPti' 
iA^o  them.  If  each  ittaft,^it*  oorre^pMiiiii^-topnnib 
aiid  topgairanl-maA,  irifie«d  of  heiltg  tximi^i)kipjfiin 
parate  pUlces^  of  wdod,  Were  atl  of  one  eotit»)Ued;fJMi^ 
then  this  yeiT^il  with  ^eiy  little  alteration  «rooldtois 
pdtacre.  Fig.  4.  reprefenti  ^*  JnoiJa  ;  fig.  5.  a  biimJaA) 
Sg.  6.  a  Brig ;  fig.  7.  t  ieitfif  fig.  8.  a /tioomr^  ^ 
fig.  9.  %.Jloopi  fig>  .10.  R  ^hee ;  fig.  11.  a  gai&t;-6fi 
\1.»  dogger  ;  fig.  13.  a  f o/iJry  under  fiul }  ^14.^11» 
i:owing.  •■•1  • 

Ships  are  alib  fometimes  named  accordlng  t»dMdif< 
lerent  mbdes  of  their  conllnidion.  Tliucsn  '6(jiv  a  ««- 
built  (hip,  &c. 

To  SaiP,  is  elther  ufed  aSinly,  as  t»  embark  si^ 
pirfon  or  put  any  thiiig  aboard  fliip :  or  paffn«ly,  ts  r- 
ceive  any  thing  into  a  fiiip ;  as,  **  we  ibippcd  'a  kmj 
iea  at  three  oMock  m  the  morning.*' 

To  SmP,  al&  impties  to  fix  any  diBi^in  h»  fbbe; 
BS,  to  Ihip  the  oars,  that  is,  to  put  them  in  dieir  nw> 
locks ;  to  Ihip  tl]|e  fwivel  guns,  is  to  fix  them  in  thsk 
Ibckets  ;  to  (hip  the  haMlpokes,  &€. 

Mac/iine  jbr  drawing  Boits  out  oJSmps,  an  inSni- 
ment  invented  by  Mr  William  Hill  £or  tUs  pnpoiĕ. 
His  account  of  which  'is  as  fellows  *. 
.   "  Firft,  The  nfe  of  this  machine  ts  to  draw  the  k^tiMi^aJ 
and  dead  wood  bolts  out,  «nd  to  dnw  the  knce  of  tbe^'^^ 

head  bolts Secondly,  Thc  heads  of  the  kdibn  boUs|2*j^ 

heretofore  were  all  obliged  to  be  driven  thnugh  thekcl-^^^^^ 
ibn,  Aoor-timbers,  and  Keel,  to  get  thcm  out ;  by  tUs(K-tq 
means  the  keUbn  is  often  entirely  dcAroyed,  and  the  laige 
hole  the  head  makes  materially  wounds  the  Soors;  IM 
frequently,  when  the  bolt  is  much  corroded,  it  fcaris,aBd 
the  bolt  comes  out  of  the  fide  af  the  keel.<— Thirdly, 
The  dead-wood  bolts  that  are  driven  with  two  ot  tbicc 
drifts,  are  feIdom  or  neveT  got  out,  by  which  mcaBS  thc 
dead-wood  is  condenuied,  when  fome  of  it  is  iea%  <er- 
viceable. — Fourthly,  In  dravnng  the  knce  of  the  head>       ^ 
bolls,  foinetImes  the  knce  ftarts  off,  and  cannot  be  got 
to  again,  but  iiirs  up,  and  with  this  machine  niy  be 
drawn  in  ;  for  it  has  bcen  proved  to  have  more  power 
in  Aarting  a  bolt  than  the  mauL" 

In  fig.  I.  **  A,  A,  repreient  twa  Arong  mak  feiews,    Mri^ 
wotking  in  female  lcrews  near  the  extremities  of  theo^da^ 
cheeks,  againtt  platcs  of  iron  £,  £.     C  C  is  the  boU^I''  | 
to  be  drawn ;  which,  being  held  between  the  chaps  «f 
the  machine  at  DD,  is,  fay  tuming-  the  icrews  by  tbft 
Iever  fi,  forccd  upwards  out  of  the  wood  or  plank  af 
the  ihip.     F,  F,  are  two  dogs,  with  heoks  at  their  Iew« 
er  extremities ;  which,  being  driven  into  the  plank,  ieivfr 
to  fupport  the  machine  till  the  chaps  have  got  £dl  hf&& 
of  the  bolt.     At  the  upper  part  of  thefe  dogs  are  toM 
paffing  through  holes  in  a  collnr,  iiioveabIe  near  t£e 
beads  of  thc  terews.     Fig.  2.  is  a  view  of  the  uppcr  lideT^.s,. 
of  the  cheeks  when  jdned  together ;  «,  a,  the  bolesia 
which  the  fcrews  vn>rk  ;  b,  the  chaps  by  whicluhebolti 
are  drawn.     Fig.  3.  The  under  fide  of  the  cheek :  »,  <,.i{|.f . 
the  holes  in  which  the  farewswotk{  b,  the  chaps-l^ 
which  the  bohs  are  dratm,  and  wheie  thc  teeth  that 
gripe  thc  bolt  ai«  mote  diSindly .  {hovro.     Fig.  4.  Oncf,|.^ 
of  the  cheeks  feparated  £n>iB  the  other,  the  letttn  iefe^t 
linjr  a>  in  fig.  2.  and.3< 

This  machtne  wastried in'his majeily?s j>rd at Dept~ 
ford,  and  was  foundof  the  greateHutiHty.— "  Firft,  it 
drew  a  b<)It  that  wae.  dmcn.dowD  fo  tight  bs  od]^  -tB  go- 
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F«|i JkJk  i*^  OOtm  hlmm  !«ritb  a  douUe  beaded 
»^.i*M  «rdS  dAiditd  bolsw :  -  tbe  bolt  dtew  tbe  rpK  a 
(inMenbk  wi^  .ii»0  t)ui  woad,  (0)4  wlre  dreiy  itttlT 
AKttgh,  aniii^  the  ring  behind.  Secgndljr,  it  drew  ff 
^■ll«ut<^the  VeB«w's  deed  wood  that  coiild  n<yt  bp  got 
■it-k^' 4fae  «Mttl.  ■  That  part  of  it  wbich  weut  througb, 
the  hecl  «ras  bent  clore  up  te  the  lowec  part  oS  the  deaa* 
woad,  a«d  the  macbine  diew  the  bolt  ttraigbt,  and 
d^  il  flttt  with  eafe.  It  alla  drew  a  luslTon  holt  out  6|^ 
tk  Stanlgr  W«ft  Indianan,  in  T)Ht&s  Weirs  ;f  ard, 
Deptfard ;  wluch  bcing  a  bolt  of  two  drihs,  could  nbt  bf 
dmanoot. 

ibmtgrmmt  ^SuiPS  Mtfiigk  amchor^  is  the  metho^ 
of  taking  care  of  a  Aiip  while  liding  at  fing]e  anchor  m 
a  tide-way,  \ij  pcev«nting  ber  iiom  £aiiling  bei  ancbor, 
&C.  The  ibUowing  niles  £01  this  purpore,  witb  which 
't  we  ha*e  beea  £iivwi*ed  by  Heniy  Taykr  *  of  Nottb 
SUelda,  will  be  foand  «f  tbe  utmoA  con(cquencc. 

Ifiifii^  in  •  .tt4e-way,  with  a  fte{b-of-wind,  the  (hip 
Aanld  have  what  is  called  a  (bort  or  Mjindwird  /tnkt^ 
Ciy  45  ot  50  ftrtiww  of  cable,  and  always  iheered  to 
«rindwaid  (a),  not  alwajs  with  the  belm  bard  down, 
bot  moK  mc  k(s  &>  according  to  the  &ienglh  01  weak- 
M&  of  the  tide.  It  is  a  knoirn  &d,  that  many  Ihipa 
Aieei  their  anchors  home,  drive  on  bmid  of  other  (bips, 
snd  oD  the  landt  near  which  they  rode,  bcf(He  it  has 
bcen  di(covend  that  the  anchor  had  been  moTcd  irom 
,      ihe  place  wbcK  it  was  lct  go. 

•dc  ^^en  the  wind  is  crots,  or  nearly  cro(s,  oE  (hore,  or 
■■U  h  the  oppoCte  diiedion,  ihips  will  always  back.  This 
is  dane  by  tbc  miaen-topfail,  affifled,  if  needful,  by  the 
■iaen  Aaylail ;  dich  as  have  no  mixen-topfa!l  comibonly 
aie  the  m«n-topfatl,or  if  it  Uows  frefl>,  a  topgallant-faiI, 
ar  aay  liicb  &il  at  die  gaff. 

In  backing,  « fbip  iboald  always  wind  with  a  taught 
caU^  that  it  raay  be  certatn  the  anchor  is  drawn  round. 
la  csfe  there  is  not  a  fufficiency  of  wind  for  tbat  purpoic, 
1      Ae  (hip  (hould  be  bove  apeak. 

'  ^  Kdmg  witb  tbe  vnnd  aCore  the  beam,  the  yards  (hould 
|2|"t*'hebraced  forwaid}  if  abait  the  beam,  thqr  aie  to  be 
in^  hnced  all  ab«dc. 
)  If  the-wind  i*  ib  fiir  ail  tbat  the  ilup  will  not  back 
(irhiek  ibaidd  not  be  attempted  ii^  when  the  tide  eaiet, 
?^thc  ihip  Corgee  ahead,  and  brings  the  booy  on  the  lee 
•4  goaitei),  ibe  mutl  be  tet  ahead  :  if  -  the  wind  is  iar  aftt 
sad  blows  ircih,  the  staoA  caie  and  attention  is  necef- 
&iy,  asHups  nding  in  this-litoation-oiten  bieak  their 
ibeeij  and  come  to  windward  of  thdr  anchors  agaiik 
Aftoakl<bfr  ob(erv«dt  tbatwhen  the  ibip  lies  in  tUs 


maol,     ticUiih 


I' 
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Atuation.  tbe  aiter-yari 
ward,  spd"  Ihe  iBreijriidJtbe  con  ^  _ 
fafe,  as  ihe  buojr  can  be  kept  on  tbe  lee  qtertel',  or  fup> 
po(e  tbĕ  helm  n  aport,  as  long  a*<  the  bnoy  is  on  th^ 
larboaid  guarter.  Witbthe  helilt  Aut,  and  tbe  win4 
righl  aft,  or-nearly  iA^  the  Aaib(Mii-d>ilMin>a*df(tte  bi». 
ces  iliould  be  hauled  in.  TIut%ipal(es  tbe  atdn  bracek 
tS  leiid  &rward. 


-yaid'f-aBa  wneniDaihq,nnift' 
wind  'coihtsn^arthe  bcain,  f:t -the  tbre-Aay^aS,  andbefeta-- 
k^p  it  (tanditt^'ian$l  it  -ihdMs;  tben  b»aee  all  th»!»*^ 
yards  ilarp  ibrwaid,  t/Qiec!aBy>Sf  it  ia^  yiiely  M  bkn» 

ft«>ng'  .      .  ...  •        j 

If  layi  ig  in  the  afoieiiud  poiilion,  and  the  brcaks  hcr  Haw  te 
(heer,  brace  abont  the  maim.yard  imineiKBWiy)  if  iheinu»g« 
Tecovers  and  bririgs  the  buoy  on  the  lee  or  lar board  quar-  *^*?  '*'* 
.ter,  let  the  main-yard  be  a^n  braced  abeeit  •,  bot  if  ibe  ^^^ 
come  t*  a  iheer  the  other  way,  by  bringing  tbe  buoy 
on  tbe  otber  quarter,  change  the  helm  and  brace-  the- 
foie-yaid  to.  C 

Riding  leeward  tide  vrith  moie  eable  tbm  tbe  mnd-  ^^'^  " 
ward  feivice,  and  espeding  the  iMp  vrill  «o  to  wind-*^/'".' 

•       Cll  i-°r  1  A  r  VICe  UOUt, 

waid  of  hei  anchoi,  begin  as  ioon  as  ttae  tide  eaies  tA  mj  t^ 
ihorten  in  the  cable.    This  is  oiten  bnrd  woik  y  but  it  Oup  Ultte- 
is  nece^Taiy  to  be  done,  otberwiii;  tbe  anchor  'may  bt  ly  t^  l»  to 
fouled  by  tbe  great  lengtb  of  cable  the  ihip  hes  to  draw  "iwlwwl» 
round  \  but  even  if  that  could  be  done,  the  csrtde-wnuld  -  ^ 

be  damaged  againA  the  bows  or  cut-water.     It  is  t» 
be  obferv«d,  tbat  when  a  (Mp  rides  windward  tide  th«  ' 
cable  ihould  be  cackled  from  the  (hoit  ieryice  towarda 
the  anchor,  u  fiw  as  will  preTcnt  tbebare  pait  toucbing  . 
the  ihip. 

When  tbe  iUp  tendrto  windwaid  and  muft  beft^  w 
head,  hoid  the  foie-ilay(ail  as  foon  as  it  will  iland,  and 
when  the  buoy  comes  on  the  lec^uaiter,  baul  down  th« 
£>ie-(lay(ail,.brace  to  the  £mre-yard^  and  put  the  helm 
a-Iee ;  ^sr  rill  then  'the  Iieln  aauA  berkept>«>wcatber  and  ' 
tbcyardsiiill.  7 

When  tbe  ibip  rides  leewatd  tide-,.4md  tbe  wtnd  inKHowta- 
creaies,  eareihould  bc  taken  to  ^ve  ber  morecablc''^^'*' 
in  time,  otherwiie^  the  ancbor  nay-ftart,  and  probably '      '"' 
it  will  be  troubletbmc  to-  get  her  biought  up  again ; 
and  this  <care  it-  the  more-peccffaiy  'wben-tlwihip  rides 
in  the  bauie  of  anotber  ftip.'    Previous  to  giving  a  long 
fervice  it  it  urual  to  take  a  waatber-bit,  that  is)  a  tum 
o(the  cable  over  the  windlals  -cnd,  fo  that  in  veering  .    ' 
BWay-  th^  (hip  iv]Il  be-under  command.     The  fervice  - 

oughk 


(a)  It  baa  been^tbought  by  (bme  theortfts,-  that  (hips  ihonld  be  iheeied  to  leewaid  o^  theii  anchors ;  4)ut  exper^ 
«noe-and  lbe-caminoirpFa£ticeof  tbe  beft  iniiDrmed  feamen  aie  againft  thatopinton  :  Eor  it  is  -fband,<  that  wben  a 
Ihip  rides  leeward  tide  and  (beered  to  windward,  'with  the  wind  two  or  three  points  upon  the  bow^and  'blowing  hard  < 
a»tbeinterva]  betwcen  thc  fqttall*,  the  iheer  will  draw  her  towards  the  wind's  eye ;  Ib  that  when  the  next-fqaall  '. 
etsaes,  Ueiiiire  (he  be  pieffed  aAream  o^^her  anchbr,  it  if  probable  theie  will^bi  a  luU  again,  andtbe^^pring  whick  ■ 
the  cahle  ^pA  by  the  (heerwill  greatly  eaie  it  during  tbe  f<]uall.  '^   ' 

Svery  Aaman'  knows  that  no  (hip  witbout «  nidder,'  «r  thĕ  helm  left  1obfe,  will  wear ;  they  'abrayr  in'  iiich  fitu»i 
laRM  fly  to-:  'this  pioYesthat  the  wind  preding.-upon  the  quarter  and  thebelm  aleie,  a  Iliip  will  be  leiiliBblcto  bKak-  - 
kr^iecr  tban  when  tbe  belm  is  a-weather. .  BeSdes,  if  thehelm  is  a-lee  when  ihe  breaks  blir^iheer,  it  'will  be  'a- 
westher  wben  tbe  vrind  comes  on  the  other^uarterj'  sa  it  onght  to  b^  until  (he  citber-fwtng  to  leemml,  or  bring  ' 
Ae  buoy  on  the  otber  quarter.  Now  if  the  (htp  breaks  her  (heer  wlth  the  helm  a-weather,  it  thraws  her  bead  td  > 
Ac  wind  (b  (iiddenly  as  fcarce  to  give  time  to  btace  the  y^tds  about, and  very  ptobably 'ihe  will  lall «v«r  her  anch«^r 
bi£iciha.£are-Aayuul  can  begot.up... 
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S'»'^  owght  to  be  gret&d,  whidi  will  ppevent  it«  chailng  in 
"  y  ""' the  l«Mj(ĕ..,   .  7    •    _  . 

If  the  gale  contii^ius  io  increaTe,  \ke  topmaAs  AiouU 
^  (!fff>ck  in  time,-,  but  tbe  fore-7aixl  ihould  feldom,  if 
fiwe)i,  bc  lifymi4  donm,  that  ia  cdĕ  of  parting  the  fore- 
Jail  may  b«  Kuly'  to.be  ret.  At.fucla  times  thcre  (hould 
.be  moi;e  oM  d«sJ&  4han.  ,the  ocmaaon  ancbor-watch,  that 
no  accident  may  liappen  from  inattention  or  falling  a- 
^eep. 

In  ■  tide-way  a  fecond  anchor  Ihould  never  be  let 
go  but  when  ab&lutely  neatlTaiy ;  fbr  a  Ihip  tvill  ibme> 
•tiraes  ride  eafier  and  fafer,  efpeciaUy  if  the  fea  runs  high, 
with  a  very  long  (cope  of  cable  and  one  anchor,  than  wilh 
Ji;fs  lcDgth  >9nd  tv;(f.  cables ;  howc«cr,  it  is  advi&ble,  as  « 
preventivc,  when  iliips  have  not  room  to  drive,  and  the 
night  i»  daik,  to  let  hH  a  fecond  aneher  under  iaot,  with 
R  range  of  cable  along  the  deek.  If  this  is  not  thougbt 
xtectmry  to  be  done,  the  de«p>&a  lead  (bould  be  throwa 
ovetboard,  aad  th«  line  frequently  handicd  by  tbe  watch, 
i^al  they  may  be  ajSiired  ihe  ridcs  faft. 

If  «t  any  tinoe.  the  anchor>watich,  pre&uning  on  tbeir 
own  knowledge,  (hould  wind  the  (hip,  or  ib&r  ber  t« 


■watdi. 


aiate. 


« 
Caution 
refpefting 

^«"'''"  biwtkljer  fl»eer  without  calling  the  mate,  he  (bould  im- 

""'  BAcdiately,  o»  the  viery  firft  opportunity,  ohHge  the  cnew 

to  hcave.the  anchor  in  iig^t.)  wkich  wiU  preTcnt  the 

(^iomiAioa  of  thc  like  &ult  again  ;  &a  befidĕs  the  ihare 

fif  trouble  thc  watch  will  have,  d»  reft  of  the  ctew  wiU 

.^         hlaoie  thqn  fbr  neglcAiBig^eu'  duty. 

Tbe  parti-       Prudent   mates   feldom    lie  a  week  in  a  road-Head 

riilar  duty   witbout  heaviag  their  anchor  in  fight ;  even  though  they 

•fthe  chKf  jj,,^  ^j  j,,^  ^^  furpicion  of  its  boing  foul.     There 

are  «thejr  nea&os  wby  tbe  anchar  ibottld  be  looked  at  ^ 

^bnKtiaies  thc  cable  receives  damage  by  fweeping  wreckt 

or  anchors  that  have  been  lolt,  or  from  rocks  or  Aonet^ 

«nd  it  is  often  aectSkry  te  trip  thc  andiar^  in  orderto 

take  a«karer  Inrtb,  wbich.  Ihould  be  doM  «s  oftcn  hs 

any  ftup  brings  up  too  near.  . 

Method/or  the  fofe  rimiMl  (^  fach  ShIPS  as  hmt 
ieen  dftveH  onjiore.  For  tlns  pttrpafe«mpty  caiks  arc 
ufually  employed  to  float-off  the  YeiTel,  efpecially  if  (he 
ia  fmall,  and  at  th^  iamĕ  timc  near  the  port  to  whii^  it 
is.pispaied  ta  ctindud  her.  la  other  caics,  tbe  itdlow.» 
iog  metbod  adopted  by  Mr  Bamanl  *  will  an^er. 

"  On  Jamiary  z.  1779  (fays<Mr  Bamord'),  in  a  moil 
dtendful  ilorm,  thc  York  £ail  Indtaman,  of  eight  hun- 
^ed  tons,  homeward  boiind,  with  »ip«pper  cargo,  part* 
ed  her  ca.bles  in  Margate  toads,  atid'  was  dairen  on  &ore, 
within  one  huadned  Kct  4>f  the  head  aad  dtirty  ic«t  of 
theiide  cf  Masgatefi(r,  th«n  drawing  twenty-two  >(iBat 
&x  incbes  water,  the  flow  of  a  good  fpring  tide  being 
<only  fourteen  feet  at  that  place. 

"  On  the  third  oF  the  iame  month  I  went  down,  as  a 
cihip-builder,  io<aQiil,  as  much  as.ky  !n  ray  power,  my 
worth^  iriend  Sir  Richard  Hotham,  to  whom  the  (lup 
"belonged.  I  found  her  perfeflly  uprignt,  and  her  ihere 
(or  Tide  appearance)  the  Tame  a.s  nhen  firft  boilt,  but 
funk  tort))<  twi;Ive.fectwatcr-ii>ark'£M:e  and^a^tin  K  bed- 
of  ch^lk  inixed  with  a  iliS'  blue  clay,  exa£lly  the  iliape 
OJT  hcr  bp4y  below  that.  dra& .  ef  water  i  and  -  froiBv.the 
ruddcr  bcing  tom  from  ber  as  (he-  fiitKk  comtng  «m- 
ihopKT.andtihc  vLa]lcltA.,a^tatien  of  the  iĕa  after  her  be- 
^ng  there,..jl}cr,flern  w^i  ib  igwatly  in]v>i«4  .aa-to>admit 
frfi^  acc(^f$  ther^to,  vhiah.fiU«d!her;for->faur  dagri  e^uid: 
4»  ibe  £[9WjQf  the  ti4c.  ->liavii^.r&lly  infex8i%^Kyfclf 
/()f  hor  ^tuaticat  and  the  ilow  o£  fpFing-tides,  and  being' 
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clearly  of  opinion  ibe  might  be  again  got  off,  I  rKom»    SUk 
mendcd,  as  the  ficft  neccAary  iiep,  tlw  innncdiaie  dit  ^"inii 
charge  of  the  cat^o  ;  and,  'in  the'progfei»  of  that  bufi'    "  ^ 
neisi  I  ibund  :the  tide  alwa^s  4i0wed  to  the  fame  bdgkt 
cm  the  ihip  ',  and  when  the  caiigo-was  half  difckar^ed^ 
and  I  knew  the  rctnaining  part  ihould  not  make  her 
draw  more  than  eighteen  ^et  watcr,'and  wliile  I  wal 
obferving  the  water  at  twenty-1tvo  fect  iix  inches  by  the 
fhip'«  marks,  ihe  inilantly  lilted  to  {eventeen  (ieet  eight 
incbes  ;  the  water  and  air  being  befare  exchided  by  hct 
{ire£rure  on  •llie  clay,  and  the  •  !)tmofpheie .  aAing  upoo 
her  upper  part  equai  to  iix  hundred  tons,  whicb  is  thc 
Weight  of  water  clifpfaic°ed  aC  the  'di2ereitoe.«f  theietwo 
drans  of  ivatciv  ^* 

.  **  The  moment  ihe  ■&ip  Iifted,  i  difaovei«d  flie  had 
received  isore  daiii^e.than«vas  at  firft  apprehended,  her 
Jeaks  being  fuch  as  Alled  her  fi!om  £aur  to  eigbtccn  £cet  1 
water  ia  an  hour  and  a  half.  As  aDthi»g  eScdnal  w» 
•to  he  expe£Ied  fi«m  pumpng,  feveral  icaltles  or  holes 
JB  the  ihip's  fide  were  made,  aitd  v«lves'  fixed  tbeicto. 
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to  draw  off  tbe  water  at  the  loweil  ebb  af  thc  tide,  t« 
itdiitate  tbe  di&harge  «f  the  remaining  part  of  the  CEib 
go  ;  and^  after  many  attempts,  I  iuccteded  in  an  exter> 
nal  application  of  iheep.(kHU  f<ewed  on  a  fail  and  thrail 
■nder  the  bottom,  to  ilop  the  body  of  water  from  T«lh> 
ing  («  (biiouily  into  tfa«  ihip.  This  bafinefs  c&Sedt 
SBodcDatc  pamping  enabied  os  to  kecp  tbe  ihip  to  abont 
iix  feet  water  at  low  water,  and^^by  a  vigon>aB  eft>rt  w( 
could  bring  the  ihip  Td  li^ht  .as  (wben  the  cargo  ihoeki 
be  all  diicharged)  to  be  e^ly  reiBovad  i&to  deeper  wate^ 
But  as  the  eatemal  application  inigbt  i>e  diAitrbcd  fay 
fo  doing,  or  totaliy  renioved  by-tM  agitaiion  «f  tM 
ihip,  it  waa  ab^ohstely  ttcccffary  to  pT0vide  ioDae  p«r> 
manent  fecurity  for  the  lives  of  tkofe  who  werc  to  na> 
vigate  her  to  the  rirer  Thaines.  1°  then  Rcoianiended 
as  the  cheapeit,  quickeil,  and  moA  effed(Ml  plan,  ta  la^ 
a  deck  in  the  holdr  as  low  as  the  water  could  be  pniDp» 
ed  to,  framed  fo  foUdly  and  fecurcly,  and  caulked  b 
tight,  «s  to  fwlm  the  ihip  independent  of  her  own  leaky 
bettam. 

"  Beams  of  fir-limber  twelve  inches  (qtiatt  were  pls* 
ced  in  the  hold  under  every  lowĕr-deek  beatn  in  the 
Aup,  as  low  as  the  weter  woold  pennit ;  theiĕ  werc  ta 
two  pieees,  (at  the  coirveniency  of  getting  thcm  down, 
ond  alib  fbr  the  better  iixing  them  of  an  exaft  lengdi, 
and  well  bolted  together  wheti  in  their  places.  Over 
theds  were  laid  long  I>antzic  deaU  of  two  incbes  ind 
a  ha)f  thick,  well  nailed  and  cauiked.  Againil  tbe 
fiiip's(id«s,  aU  foTe  and  a(t,  was  well  naiied  apiece«f 
fir  twehre  inches  broad  and  fix  incbes  thick  on  the  low- 
er  and  three  inches  on  the  upper  edee,  to  prerent  tbe 
deck  from  rifing  at  the  fide.  Over  the  deck,  at  every 
bciam,  was  laid  a  crofe  piece  of  Br  tiaBhcr  fi»  irtche*  deep 
and  twelve  inch«>  brDad,  reaching  irom  the  pilhr  o{ 
the  h^d  t»  the  ihip's  fide,  on  whid»  the  ihores  wetet* 
be  placed  t«»'Ttfift  the  preAure  of  the-water  beB««h. 
On  eash  of  thefe,  and  «I^S  the  lowet-dcok  bea»,  M 
et^iMl-diiteoces  irom  die  fide  andi&iddlet^  thc  (hip,  ims 
placed  am  upright  (librt,  fiK-inche«  by  twcl»e,  tbel«wrf 
cnd  lct  twoinches into the  cm&^pieee.  Frowthe&ot 
of  tbisAiore  ta  tbe -ihip^s  fide,  «mder  theend  of«VB»f 
lower deck  beam,  wasplaced  a  diagonal ihoM fix  iiich* 
•s-by  tweWe,  toTeafe  the  (hip'«  deck  of  pat  «^  the'ftrtltf 
byithBOwing  it  on  the  fide.  An  Hpright  ftoK  of  A** 
inches  by  tw«lve  WM  placed  fi«n  the  elid  «f  e»tTy  c*W 
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MNjp-  picM  (•  ^  loWce  dciEk,  teiuiut  at  t£e  fide,  tnd  one  of 
P^*  ■■'  duce  inthoi  by -Iwelye  on  tbe.imd(hip  eni  «f  every  cro& 
i  yiec«  fo  the  i«wer  dcck  boM»,  «nd  nailed  to  the  -pilhnt 

intlwhold.    Tw*  £im  tigbt  bulkheads  or  parlitians. 

lHHreanidie  at  nenr  jtho;  eniitmcs  of  lfae  ihip  as.p<£ible. 

Jbt  ceiUng  or  iaiide  plmk  j»f  «he  Jhip  waa  Tcry  &curei]r 


eeulked  up  to  the  lower  deck,  and  thewhoIeianKd* 
coKiplete  (hip  nith  a  Sstbottota  withiti  &de,"tt>  fiirinrtbe ' 
outiide  leak^  one  yatid  that  bottombeiitg  depreffedfiic 
fcet  below  tJie  CKtesnal  water,  tiSi&eA  tbe^Aip'*  ivetght 
abowe  it  tqa»L  to  &*e  bohdred  attd^^gilKy-ohe  toris,'  ttnd 
&iely  conTcyed^^her  to  the  4r]Miock<M  Deptlsrd." 
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SHIP-BUILDING,  or  NAVAt.  AHSHrrEcroiiii) 
is  the  aat  of  conBruSiag-a  ihip-fo  as  to  anfvver  a 
particular  purpoie  either  of  war  or-mciichandife.  i 

To  whom-the  worM  is  indet^d  for  tbe  inrentian  oif 
Aiips,  is,  lihe  all  other  thit^  of  equal  anti^uity,  un> 
oettsin.- 

A  very  fmaU  pestion  of  art  or  contriirance  was  &ai 
b  tiie  Srll  fiiips :  they  were  neitlKr  Areng:  nor  dwiabte  } 
bot  oonfifted  enly  ef  a  few  {rfanks  iaid  together,  withJ 
ogt  beauty  or  omaroent,  ond  jud  ib  coaipa^led  as  to 
keep  ont  .the  water.  In  ibme  places  they  were  only  the 
hiJks  or  iiacks  of  trees  hollowed,  and  tken  conCAed 
only  of  one  piece  of  timber.  Nor  was  wood  alone  ap- 
pliedtothiSttic -,'bat  any  otber  booyant  nMterials,  as 
the  Egypdan  reed  papyrus  ;  or  leather,-  of  whicb  the 
pnautive  ftip«  were  £tequently  compolbd;  the  bottom 
wd  lides  being  eatended  on  a  frMne  of  tlus)  baitcns  or 
icandbgs,  of  Aesihle  wood,  or  begirt  with  wiokers. 
&ch  as  we  have  frequtntiy  bebeld  amongft  tfae  Ameri. 
can  iavag«s.  In  this  manner  they  wete  oiten  navigated 
upon  the  rivers  of  Ethiopia,  £gypt,  and  Sabaean  Arabia, 
eren  in  latter  times.  Butin  the  firil  of  them,  we  iind 
no  mention  of  any  '  thing  bot  leather  or  hides  fewed  to- 
gether.  In  a  vefl>:l  af  this  kind,  Daidanus  iecured  his 
retreat  to  the  counlry  afterwards  called  Troas,  when  he 
«ras  coM]>dfed  by  a  tcrrible  deluge  to  forfake  his  ibrmer 
habitation  of  Samothrace.  According  to  Yirgil,  Cha> 
tsn*s  iafiirrail  bcttt  was  of  the  (ame  compolitioo. 

Bnt  as  ihe  otber  arts  estendeJ  their  inAiience,  naval 
irchiteAare  Kkewiie  began  to  emerjge  fsom  the  gloom 
of  ignorance  aod  barbariiiB ;  and  a»  the  irips  of  thefe 
ages  were  increafed  in  bulk,  and  better  proportioned 
fw  eommcrce,  the  appearaAice  of  the  Aoating  citadels 
ofunufual  ferm,  (ull  of  living  men,  ilying  with  ieeming^ 
Ij  eaponded  wings  over  the  (iiriace  of  the  untravclted 
oceaa,  ftrack  Ihe  ignonitt  people  wkh  terror  and  adoi 
niflHBettt :  and  hcnee,  as  we  are  told  by  Ariitophanes, 
acof((  tbe  fable  of  Perfeus  Aying  to  the  Gorgons,  wh« 
tns  a^lually  carricd  thiiher  in  a  (brp  !  Hence,  in  ail 
probabi&ty,  the  iaitMus  ilary  uf  Triptokiltus  ridiiig  on 
» winged  dragon  is  dediK^d,  only  becaufe  he  failed  from 
Athens,  In  the  tkne  of  great  dearth,  to  a  more  p{entifbt 
ceuotry,  to  fupply  the  nece(fities  of  his  peeple.  The 
t&\im  of  the  Bying  horie  ^gaiii*  may  be  joined  witli 
theTe,  wbe^  as  (ĕveial  mythologills  repott{  -wac  nothiii^ 
tnt  a  Ihip  with  iails,  and  tlience  6iid  to  be  tbe  ofiirpring 
Qf  }fcptane  the  fovereign  of  the  fea  v  nor  doc»  thete  ffp> 
pear-aay  otber  feundation  tot  tbe  (teries  ef  griSinS)  or 
of  ihips  transformed  int»  birdt  and  ii(bc%  which  we  fi> 
odennaeet  sRtb  in  the  aneient  poets»  So  acceptabh!  to 
the  Mi  ages«£  the  worM  were  nwcntions  of  thiri  na- 
taittjt  that  tv4K>ever  Aadcany  Miprovements  in  navigS' 
^ka  «I  iiaval  arcbite^lure,  bwlding  new  ihips  bctter  fit- 


ted  &r  ^rength  nr  fwifbisrs  tiiaR  tho£s  «iiid  beibre,  ot  HiHorr-^ 
Mndctedthe  old  more  coaimadious  by  additional  contri-  • 
vance»,  «r'diibovered  cOuntries  «iknown  to  ibrmer  tra. 
«tUers,  siere  dmught  w«Fthy  of  the  greiiteii  bonours, 
«nd  often  afl(xiated  inlotber  number  of  their  deified  fae> 
loes.  Hence  we  faave  in  «ftRmamy  the  'Cgns.  af  Arie4 
and  Tauius,  which  wcN  no  other  tbaa  two  (hips :  th* 
iisniter  isanijpogned  PhcyMsiiom  Gieece  tb  Colches,. 
aad  the  latter  Europa  from  PlMsnicia  to  Crete.  Aiv 
go,  Pegafi]S,  and  I^riĕus,  were  Hkewiie  new  Mps  of  a 
diSetent  fi>rt  from  the  iiarmer,  whicb  being  gieatly  ad- 
ndred  foy  the  baibatoes  and  uninttrudcd  people  0f  thofe 
times,  wcre  tranAated  amongil  the  ftars,  in  comme- 
moration  of  their  inveaters,  and  metamdrphofed  into 
conilellations  by  the  paets  e^  their  own  and  ef  incceed> 
ing  ages.  ^ 

Tnecinef  parts,  of  whioh  ibips  anciently  «onliOed, 
were  tbree,  viz.  the  beUy,  the  prow,  cnd  the  ilern  :  thc(i 
were  again  contpofed  of  other  ftnaller  parts,  which  fiiall 
be  briedy  deicribcd  in  their  ocdcr.  In  the  dercriptbn, 
we  chieSy  follow  Scbe&r,'  wbo  has  (b  copiouAy  trealed'' 
this  iiil^edt,  and  wttk  f«ch  induAry  and  learnrng  coU 
ledcd  whatevct  is  neceffiay  to  illuitrate  it,  tbat  very 
little  room  is  leit  for  enlargement  by  tho(e  wbo  bicline 
to  porfae  thas  tnvcfiigation. 

I.  In  the  belly,  or  aaiddle  part  of  thc  ihip,  there  m» 
*^*irif,  carimn  or  the  "  ke«4,"  whicb  was  compored  of 
wood  :  it  was  placed  at  the  bottom  of  tbe  (hip,  heing 
deiigned  lo  cnt  and  glide  through  the  waves,  and  there- 
fore  wac  not  braad,  bnt  narrow  and  iharp  ;  wbence  it 
nay  be  perccitw]  tbat nat  all  (hipSjbut  only  tbe  fi»x(»t, 
Which  (hips  of  war  were  called,  whoie  beHies  tvere 
Araight,'  attd  of  b  fmBll  circuinference,  -were  provrded 
WTth  keels,  the  re(l  havtng  ufualty  flat  bottotns.  AiDund 
the  ontlkle  o£'tb«  kcd  werefixed  pieces  of  wood,  t6 
pi«vent  it  froiia  bcing'  damaged  when  the  (hip  was  firfV 
launched  into  the  water,  or  aiterwards  ilruck  ort  any 
rocks  ;  thefe  were  called  ;eiXivr/MT<e,  in  Latin  cunei. 

Next  to  the  kcel  was  ^x>juf  the  •*pump-«ell,  or 
well-room,"  within  which  was  contained  the  tm-Mc»,  or 
"  pump,"'thn>ugh  which  watc»  was  conTcyed  out  of 
the  (hip. 

Aftcr  this,  tbere  was  hvrt(ti  T{»jr«,  or  the  "  fecon4 
Iteel,"  folMewh«t  «femMing  what  is  now  called  ie/- 
Jbti",  it  v»as  placed  beneath  the  pnrap,  and  called  MtAiii*i 
j^itm,  »xmr»>riii0>  \  by  ibme  rt  b  f»ife!y  feppofed  t6  bft 
ti»e  (ame  wkh  ^)i«Hr.  - 

Above  the  purap  was  an  hollow  ^Htt'^  calledl^  He». 
rodetus  ic»X«  «ik  yv^,  bfV6Slax  mth  arAI  yrtrj»,  becaure 
large'  an*' dapacious,  after  the  form  of  abeily ;  by  tbi 
hatkmfifh^  ■  Thi*  W«S  fsrit>ed  bv  crooked  ribs,  "wil^ 
wbich  it  was  (hrrennded,  which  were  pieces  of  ivood 
riiing  from  the  keel  upwards,  and  called  by.  HeTychins 
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,  **»y'  itf$Hi,  M^  b]r«dief»iyMi>Mi,  tbe  hdljr  ottlie  ihip  belng- 
■^  cmtaiiMA  tiWiiii  them :  tn  Latin,  «g^^r  ;  and  in  £n{[> 
liflt,  tMnn.  'Upon  theie  wete  placcd  eeitun  plsnlii, 
whkh  Ariilophnies  calli  *m^«nmh,  or  mn^mtm. 

?he«M«(iBi,  ^/mi,  or  "  iidei"  of  the  <hip,  encom» 

ptfled  •!!  the  fi9Rncr  parti  on  bodii  handi  \  theie  were 

'  canpoiĕd  of  large  raften  extended  from  prow  to  Aero, 

aad  called  {«n(M,  and  ^w^m^mwi,  becauTe  by  tliem  the 

■whole  iabric  was  begirt  or  furrounded. 

In  both  tlieGs  fidei  the  rowen  had  their  places,  call« 
■  ed  m^M  and  i)«*j«,  in  Latin  fori  and  tranflra,  placed 
aboTc  one  another ;  tiie  lowett  wai  called  9»imfUf,  and 
't)io(e  that  laboured  tlierein  ^mXmfuu  ;  tlie  middle,  ^«A*, 
and  the  men  («^mi  ;  the  uppermoA  Sym,  whence  the 
rowen  were  termed  9(>nwi.  Id  the&  apartmenU  were 
fpaces  ihrough  which  the  rowen  put  their  oan :  th^b 
were  fometimet  one  continued  vacuity  from  one  end  to 
Uie  other,  called  tjh^,  but  more  ufuall7  didinA  holei, 
cach  of  which  was  deligned  for  a  fingle  oar  ;  theie 
were  ftyled  x^i(tJU,  wmnyMMW,  as  alfo*^«X^,  becauie 
aot  unlike  the  eyet  of  hving  creatures.  All  <rf  them  wen 
hj  a  moie  genetal  name  termed  lyiutw»,  &om  containing 
the  oan ;  but  *y»mm  feemi  to  have  been  another  thing, 
fignifymg  the  fpaces  between  the  banki  of  oan  on  each 
fide,  wheie  the  paflengen  appear  to  have  been  placed. 
On  the  top  of  all  there  wat  a  pa&ge  or  place  to  walk, 
called  »{■}««,  and  wiiylyii**,  as  joimng  to  the  5imw, 
•r  uppermoA  bank  of  oart. 

2.  TO^m^  the  '*  prow,  «r  £»re  deek,**  whence  it  is 
Ibnirtimei  called  /tmnnt,  and  commonly  dittinguilhed 
hy  other  metaphoiical  titles  talnn  from  human  &ccs. 
In  iome  ihipi  there  i«  mention  of  two  piowi,  as  alfo 
Hwo  ftemi ;  ftich  ai  Danaus's  Ihip  adomed  hj  Minerv« 
ashen  he  fled  from  Egypt.  It  was  ufiial  to  beautify 
the  prow  irith  gold  and  yarioos  iorts  of  paint  and  co> 
4onn ;  in  the  piimitiTe  tbncs  icd  was  moft  in  nle ) 
whence  Horoer*i  (hipt  were  generally  digniSed  with 
the  tttles  of  fuXrĕin§ffi,  and  ^ĕmntmi^,  or  "  red  fa- 
ced }"  the  blue,  likewile,  or  &y>colour,  was  fre<)nently 
made  ufe  of,  u  bearing  a  firift  refemblaBce  to  the  coloar 
of  the  fisa  ■,  whenee  we  fiiid  ilnps  called  by  Homer 
mmHir(0fu,  hy  AiiAophanes  s*w>^«Xm.  Several  other 
coloun  were  allb  made  ufe  of ;  nor  were  thej  barely 
Tarm(hed  over  with  them,  but  tctt  cttea  annealed  l^ 
wax  melted  in  the  fiie,  ib  that  netther  the  fun,  winds, 
nor  water,  were  able  to  deĔKC  dicm.  The  art  of  doing 
tUs  was  callcd  frara  the  wax  MM*>jirifwi,  fran  the  fire 
«|)UNif(M,  which  is  ddbibcd  bj  Yitsunns,  mid  aicDtion- 
edin  Orid. 


-PiSM  cohrSmt  ufiu 


Carultam  matrem  couetnta  f^ffu  iĕbH. 

Tbc  painted  Oiip  with  mdted  wiz  amcalM 
Had  Tethys  ibr  tu  deity 

Ib  tllcfe  coloais  thc  varioas  ibrms  of  gods,  aiuaMlt; 
jlants,  &c.  wcK  uSially  drawn,  which  were  likewiSe 
^cAcn  addcd  as  omaaenu  to  other  pattt  ol  the  Anps,  ai 
plainly  appean  6om  the  aacient  aMBniMBits  pteiented 
.to  thc  worid  Ij  Bayfitts. 

Theidcs  of^the  prow  wcotsnsed  rfy,ac*wmgs,** 
4Bri  «■(■•,  accordmg  te  ScImSr,  a>  nlher  wn— i ;  ior 
JnGC  thc  pnw  ii  coouDaiily  coaiyaicd  to  a  hnaon  frce, 
«t  willM^tally  feIWw  dttt  dw  fidcs  (haiikl  be  called 
,fiidt.    ThcA j«e  aaw  callel  Aawr  bj  «ar  auiiocis. 
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3.  nftiU9,  **  the  UadJcck  or  poop,**  iome&ate  csl- 
led  «{«,  the  •«  tail,'*  becauie  thc  Undmot  pm  of  tho 
fliip ;  it  WM  of  a  figure  aierc  iiicliiiing  to  rouad  thsa 
Uie  prow,  the  estreauty  of  which  was  Aarp,  that  it 
might  cttt  the  waten ;  it  was  alib  built  higher  than  the 
prow,  and  was  thc  placc  wherc  the  pilet  &t  to  8cer  | 
thc  ottter-bcnding  part  of  it  wa»  callcd  «nnuw,  anfwcr' 
ing  to  our  term  quaner. 

They  had  varioui  omaments  of  (ctllpture  on  tiie 
prow ;  as  helmcti,  aTiimali,  triumphal  wrcatha,  &c.— 
The  ftern  was  more  particularly  adomed  with  wing^ 
Ihields,  &e.  Sometimes  a  little  maft  was  ere&ed  whcre' 
on  to  hang  ribbands  of  dtTen  colouri,  which  lĕrTed  i» 
ftcad  of  a  flag  to  diftmgnifii  the  ihip ;  and  a  wcather. 
cock,  to  fignify  the  part  frum  whence  the  wind  blew. 

On  the  extremity  of  the  prow  wai  placcd  a  rouad 
piece  of  wood,  callcd  the  ^i>XH,  frem  iu  bending ;  and 
ibmetimei  »^ĕ»Xfuf,  the  "  eye**  of  the  fliip,  becaiife  fiz. 
cd  in  the  fore.deck  ;  on  thii  wu  infcribed  the  name  of 
the  fliip,  which  wai  vi6ul0j  taken  from  the  figure  psint* 
cd  on  die  flag.  Hence  comet  the  frequent  mention  af 
Aii^  called  Ptgdji,  Scy/itr,  bulls,  rumi,  t^ers,  &c. 
wbich  the  poeti  took  the  liberty  to  reprefent  as  liring 
creatinei  that  tianiported  their  rideri  from  one  coantiy 
to  anolher. 

The  whole  Abric  bcing  completed,  it  was  fiirtified 
wilh  pitch,  and  Ibmetimes  a  mixtuie  of  i«fin,  to  iecum 
the  wiood  fiom  the  waten ;  whence  it  comes  that  He> 
iBer*t  Oiips  are  CTerywhcre  mentioned  with  the  cpitbet 
of  fiiXmtm,  or  "  btock.'*  Pitch  wu  firft  nied  bj  the 
inhalntants  of  Phseacia,  fince  called  Coifica ;  roaM» 
timct  wax  wu  cm{doyed  Ibr  thc  £uiic  purpoic  >  wheaca 
Ovid, 

CtBTuUa  eeratĕt  act^  luiA  rutet, 

Hie  ature  wavei  recciTc  the  waxed  (hips. 

AAer  all,  the  (hip  being  bedecked  with  gailaBds  aad 
Aowen,  the  marinen  aUb  adomed  with  crowns,  Ihe  wu 
launched  into  the  (ea  with  lood  acclamatioBS  aad  other 
expreflBons  of  joy ;  and  bdng  puriSed  by  a  prieft  with  a 
lighted  toreh,  an  egg  and  brimOoiie,  or  aiter  fiwic 
ouier  manncr,  wu  cuMcrated  to  the  god  whofe  image 
flie  bore. 

The  (lups  of  war  of  the  ancicnU  were  diftiaguiflied 
Uom  other  kindi  of  veflels  by  Tarioui  turreU  and  acce£- 
Sons  of  bttilding,  (bme  to  dcKnd  thrir  own  (cddieis,  and 
othen  to  annoy  the  enemy  ;  and  fram  aoc  another,  ia 
latter  ages,  by  reTcral  d^ran  or  ranks  of  oan,  the  Bioft 
ufiial  number  of  which  wu  ibur  or  Stc,  which  appear 
not  to  haTe  been  ananged,  u  fame  imag^nc,  on'i9ic 
fiuiie  Ievel  in  different  parU  of  thc  ftiip ;  ndr  yet,  u 
otben  haTc  fuppo(ed,  direiUy  abore  one  anotber*s 
heads ;  but  their  (eaU  being  placed  one  bchind  another, 
afeended  gradoally,  likc  flun.  Ptolemy  Pbilopate^ 
urged  by  a  Tain-glorious  deSre  of  exceeding  all  tha 
world  beSdei  in  naval  arehitedure,  is  faid  to  J«ve  frr- 
ther  ealarged  the  number  of  banks  to  40 ;  and  die  (hip 
bcing  otheiwile  in  equal  proportion^  this  lailed  her  to 
(itch  an  cnormoos  bulk,  that  (he  appeared  at  a  diihnai 
Kke  a  Aoating  monntain  or  iAand  j  and,  iipoa  a  aeanr 
Tiew,  like  a  prodigious  cafile  on  thc  oocan.  She  WM 
a8o  cubiu  long,  38  broad,  and  48  hi^  (eadi  cabit  be. 
ing  I  £nglifli  loot  $i  inchet),  and  carried  400  rowen^ 
400  fialoii,  aad  3000  foUien.     Annhrr  which  the 
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!^s  ^  it  liad  all  the  vai;icty  of  apvt- 
Uicb  as  banqueling-rcoins,  gallcriet, 


1335»  ,  . 

•'.iakjeup  aUihl(»iit{UBaNpobfl»a*qai  otta«ApB»trff||l^^ ^ — 

the  ivin^)iQia^i«£-tlie,buiid$»iio£iip>  ttM  aM fipl4uiil(.  1 
3/fd  Lot  turniih-tthdiatteiintl^  'aTivB<ktB)en>«9HUatiMt'ne.- 
S^diiem.tii  wi[bt.>sgaibft  tk»  Soots;  hiwmcbnuU, '  bo4>fiik>f 
rat^d  with  certain  perlbn*  ai  larf\gn  nations."  :  £dtM»d' 
the  Thiid's  Aee.t  befos»'iu«Jatf,  anno  i347f,con'MtdiBC 
738  £ngli{h  (hips,  cartying  14,956- marinen^  ^titig  iH 
m  aver8gid  but  2a  mea.  t»cBc]a  ihip';  i5-flups'and  4  c^ 
marineis,  from  Bayonne  ia  Guienne^  .Uing  ^o-mm  to 
cach  iliip  ;  •)  (hips  and  184-ttea  from  Spain,  whicb  [• 
^  raen  t^iitsch  -  (liip  >  ^kw:  franBlrelaad,  Gnnying  2^. 
men  ;  14  fro8),ili^riQers,:  ■wi^h  153  men«'beiBg-  lcaroelf 
10  men  to  esch  {iti]^(t<  aild  oiMii^ab.GaaldeirliHid, 'whtl 
:)4  marii>«is.  Fiftoen  of  iheic 't^ere  called  tlic  king^ 
own  (hips,  HMtnned  with  4!^  mariaers,  being  fomcwh!ft 
under  1 7  to  each  Ihip.  '•'»  '  -i<l 

liiilorians  reprefent  the  yeiTels  of  Yenicc  and  GeniM 
a$  ths  latgril  «nd  the  baiiabeut  tliis.4wief  but  thew 
were  Ibou  cKceeded  in  iisc  by  ihe  Spanith  YciTebi  calted' 
carriekt,  fome  of.ivhieh.carried  cmnon  ^  and  thsfo.agaiM{ 
were,  e.\c«cded  by  the  veffels  built  Uy.  th«  northern  pailJ 
p]e,  paiticularly  thofe  belongtng  to  tbe  Hanfe-towfls;-;>.' 
In  tlic  .14U1  century.,  the-JI«nfeat!c«,n'ere-the*favwei^t># 
orthe  northeni  leas,  a;  weJl  wilhout  as  iv!tihinctbtdfial^ 
tic  -y  and  their  thips  were  ^-  Utge^  i.1>at  faw(^  -prinda» 
often  hired  them  in  their  wars.  Aocording  troHak» 
luyt,  an  £ngl!(h.9)ip  from  Newcaftlc,  o^^sooct^ns  bur- 
den,  was  iciscd  ki  t&  B.illic  h^  tUul^e.  of  Wibni  anA 
Roitock,  anno  1394  «  and  anothcr  EngJ»flj  voffel  of  tYsitTcndera^ 
fame  burden  was  yiolenlly  ^ei^ed  in  the  port  of'  iriibbai^'-  ■""•  ■ 
anno.1412.  1  ovi''7*7'- 

Soon    after,fl)ips  ©f   a  much  Isirger   Eze->i'ei*  coil»'*- ^"o'- "• 
fti-uctcd.     It  is  mentioned  that  a  very  larg»  ihiir  ^iwW'' '**' 
built,  auno  1449,  ^J  Jo'»*»  Tavemer  of  HuU  ;  and  in /*•'«''•"• 
the  ytar   145.;,    King  Hcnry    IV.    at    the  *equeft  ol^3*4^ 
Charks  king  of  SwdcH,  graated  alicesce  fora  SirBdilh- 
(Uip  of  ihe  burden  of  a  ihouCtnd  tons  or  under,  laden 
with  merchandiz«,  «^  having.t;2Q  per(bnson  board^  t« 
comc  Xo  the  posts  of  liliiigl^ndt  there  to  difpofe  of  thiip' 
lading,  and  to  ra^e  .^^j^  witli  £nglifti  mcrcbMMiiKtii' 
paying  ihe  ufua^  cu(jb9tnj.     1'hc  infci'iption  on  thc  tcnnb> 
of  WilJiam-^anniMgy -4»  eoiinentmerchant,    who  had" 
been  five  .timjs.piaa(!<»ii  of  iBt-iAol,- :in  UaicliiP-church  at- 
B.nitol,  ani^)  ^4^4,  jiMptions  .hi»  hHying  farfeited  tho 
king's,(ei^(^-#oi^i>lhi^j4i^  wa«  ««ndemnoti  t»  pay  300 ' 

of  hlin  2470  tons  of  (hipping,   amongft  wl)tsh  there* 
was  one  (hip  of  900  tons  burden,  another  of  500  tons, 
and  one  0^400  tons.  th«^«cft»feeinjj  rmaller.'*     "  -    ' 

In  ihe  year  i  ^,-  R«I^Jirt»;ylV.'of  Sĕof!art#"Rlht 
the  largeA  ^»^^^^^«1  bJtbijrt^.beeA  ib«;v.jJHJ..M^' 
was  loft  m  ner  way  to  France.in,tiie  year  }.^\t  «gipR' 


fir(Uos,.Q|h^^gDds,  fta|ile5,.mills,  ^ailis,  and.a  temple  to 
cniM.  The.  ,^oors.  Q|!j^e  middle  ap<ulmcnl,,were..aU 
m]^a,  and  re|)fefentea  in  various  colours-  the  Aorics  of 
l{oiBer>  UiaA-  Tbj^  cejlings,  windows,  and  aU  other 
par^w(re^i(bEd  with  wonderful  art,  .tnd  embelUlJitHl 
with.a^1di>ds  of  omaments.  )fx  the  uppermoft  apart. 
ineijt  tKwe  wa^  a  rpacipus  j^mn%|iur9,.or  place  for  cxer- 
ti("e,  aha  water  was  coiwey^d  t^  the  gaiden  by  pipes, 
pne  of  hiardened  clay,  and  oth^s  of  lcad.  .Xhe  Aoors 
of  the  templc  of  Venus  we^e  inlaid  .wilh  agates  and 
iiher  precious  iloncs  j  the  indde  llned  with  cypref4 
wood ;  the  windows  adorned  wLth  iygry  paintings  ani^ 
finall  Katues.  Thete  was  likcwife  a  library,  This^  vef) 
iel  was  adorned  oa  all  (ides  with  (ine  pai,nt>ngg,  Ii  .had 
20  bencbes  of  oars,  and  was  encompaffc<i  wiih  an  iroa 
ramp^rt,  eight  towers,  with.walls  aud  bulwarks,  furni(h- 
ed  with  machines  of  war,  particularly  one  which.threw 
«  done  of  300  pounds,  or  a  dart  lacubits  long,  the 
(pacc  Df  balf  a  mile,  with  many  other  particuUrs  rclated 
b;  Atheneus.  Caligula  Iikcwife  built  a  veffel  adorned 
with  jcwels  in  the  poop,  wiih  fails  of  roany  colours,  and 
&rniQied  with  large  porticoes,  bagnios,  and  banquet- 
ing-rooms,  beiides  rows  of  vines,  and  fruit  trecs  of  va- 
naus  kinds.  But  there,  .and  all  fuch  monftrpus,fabrics, 
Krved  only  for  iliow  and  oftentation,  being  rendered  by 
iheir  vaft  bulk  unwieldy  and  unHt  for  fervice.  Athc- 
Dxus  informs  us,  the  common  namcs  they  were  known 
by,  were  Cyclades,  or  /E.tna,  i.  e.  "  iOands,  or  moun- 
tains,"  -to  wMch  they  feemed  nearly  equal  in  bignefs ; 
csnM^Og^  as  fome  repoit,  of  as  many  materiiils .  as 
woula'I)ave  campoicd  JO  triremcs,  or  Oiips  of  three 
banks. 

Thc  veffels  employed  by  the  northem  nations  appear-. 
tQ  bave  been  ftiU  morc  imperfeift  than  thofe  of  the  Ko- 
nans  \  for  a  law  was  enaAcd  in  the  rcij^n  of  the  em- 
peft>r  Honorius,   24th  September,  A.  D.  418,  iuHi^t- 
Mlg  ca|»tal  puniihijipnt  on.  anjc  wbo  (Lould  inArudt  \he 
barbarians  in  the  art  of  ftiip-Vuilding  \  a  proof  at  uHce  - 
«f  the  great  eftimation  jp.  whlch  this  fcieiice  was  tbei>  - 
held,  and  of  tbe  ignorance  of  tbe  barbaiians  with  r);- 
gard  to  it.  —     .  . 

Tbe  Aeet  of  Rlchard  I.  of  £lngland,  when  he  weighed 
ai^cbor  fbr  tbe  holy  war  from  Meffina,  in  Sicily,  wlicre 
be  had  paffcd  the  winter,  A.  !>•  1 190-1,  is  laid  to.  have 
conSAed  of  150  great  Aiips  and  m  galleys,  beli^^ 
barks,  tartans,  &c.  Wliat  kinds  oj  ihips  thcie  wer4,f» 
oot  ^mentioned.     To  ihc  crufades,  how.e^cr  pernicioii^-^ 

<>^fr'RfpeAs,  thisjclci^ce  fceBas  to  oi^  fomc  impreve-.,.  ne^.|(^i{ji)e.«|xw  |»  ««wAgtDg.i^a/lwlic.ii/aCpkHMaAboikt 
ments  \  aod  to  tbis  particular  one  we'are  iudel^ed  fur  „  this  tim^  a  y/^  It^ig^/liip  >»:*!  IikfiK3fr  bati»  iit  Aaitml^ 
R:j:l^ard's  ^(narine  ,code,  commotjly  caUcd  the  jLju'/ 0/"  In  th«!k,H(t|!t^ed;qj|»rfc(y  Hjoigr}  V'IibtT«mn)  t^Bt/ilhoMt* 
O/rro/i^  £^  the  name  of  a  fmaU  ifland  on  thecoall  o£,.]  w^(^4^pt}AJMifi(0inVTS>£'^O0.t«Hibuniĕnf  eno  of '4 
* '        "^  .-  .  .L  _    __j  .  L?_L  _-,i    r      .--        j  .,         ^^.ooeach.     ikiAiiklii^cld^er  tteho( 

.  ...  .        „.     .__^ S^i^slhdaaiA  ^itagoi»ouB#>.thhri» 

n«\^%^Bf(,^W(fre,probably  vcry  fmaU,  as  we  £nd.,t}i>»i^  glo^>«.;W?feifli^fid,    b^Ttomo^  ttlaoirr.TT      •   .<o7 .  •j.n    --wta 
foI^  after  as.jt^  timc  of  ^ward  t.  anno  1304,  40^ ..     J,^  £i)$liig)ucu(yalU)jUt«f»nMAinkitb»t  (MpsJMrrieA  Ji 
mCD.^^r^  decm>l^^cient  to  ii)0n  the  bcft  and  largeil,|^cannoH^.«j)j(j^q|0^i^«;^(^'oaVpiandt,liikd[{lo  ^itA:. 
Iwn  tnelarid;  aiid  that  "Edwaid  thc  Thiid,  anno     ports  beforethe  year  154 ; :  ani  it  is  ccrtaia  ihat  many 
«LxiX.PartI.  Xi  «i 


probably  to  a  defeflive  conftruflion,  and  the  'unAulhil. 
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of  tlie  larged  (lups  in  fonner  tlmes  were  ittted  out  from. 
harbours,  where  (liips  of  a  moderate  iize  now  would 
not  have  water  enough  to  Aoat  them.  In  1575  the 
fvhoIe  of  the  royal  navy  did  not  exceed  24  (hips,  and 
the  number  of  merchant-lhips  belonging  to  England 
amounted  to  no  more  than  135  veffels  above  loa  tons, 
and  656  between  40  and  100  tons.  At  Queen  £liza- 
beth*s  death,  anno  1603,  there  were  not  above  four 
merchant-Ihips  in  England  of  4C0  tons  burden  each.— 
The  largeA  of  Queen  £Iizabeth's  (hips  of  war  was  1000 
tons  burden,  carrying  but  340  men,  and  40  guns,  and 
the  fmalleft  600  tons,  carrying  i jo  men  and  30  guns. 
Smaller  TelTels  were  occaConally  hired  by  her  itom  pri- 
vate  owners. 

In  thc  rocmorable  fea-fight  of  Lepanto  bctween  the 
Turks  and  Chridians,  anno  1571,  no  veffels  were  cm- 
ployed  but  galleys ;  and  it  would  appear  from  the  car- 
cafes  of  fome  of  them,  which  are  ftill  prererred  in  the 
arfenal  at  Venice,  that  even  thefe  wera  not  fo  large  or 
fo  well  con(lru£led  as  thofe  of  our  times.  The  Invin- 
cible  Arraada,  as  Spanith  vanity  ftyled  it,  once  the 
terror  and  admiration  of  natlons,  in  the  pompous  and 
exaggerated  defciiptions  of  which  the  SpantAi  authors 
of  thofe  times  dwelt  wilh  fo  much  apparent  pleafure, 
conlilled  of  130  Aiips,  near  100  of  which  were  the 
nalclieft  that  had  yet  been  feen  on  the  ocean.  The  lar- 
gcil  of  there,  however,  would  be  no  more  than  a  third 
rate  veffel  in  our  navy,  and  they  were  To  ill  condruAed, 
thal  they  would  neither  move  eaGiy,  fail  near  the  wind, 
nor  be  properly  worked  in  tempeltuous  wealher.  ■  The 
ivhoIe  of  the  naval  force  coIle£lcd  by  Queen  £lizabeth 
to  oppofe  this  formidaljIe  fleet,  including  hired  veffels, 
tenders,   ftore-£Lips,    &c.  amounted   to  no  more  than 

Ship-building  began  now  to  mnke  a  conliderable  pro- 
grefs  in  Britnin.  Both  war  and  trade  required  an  in- 
creafe  of  rtiipping  j  fo  that,  in  the  year  1670,  the  an- 
nual  charge  of  the  navy  was  rcported  to  be  500,ocol. ; 
and  in  1678  the  navy  confiftcd  of  83  Ihips,  of  which 
58  were  of  ihe  line.  At  this  time  the  esports  ainount- 
ed  to  ten  millions  per  annum  ;  and  the  balance  of  trade 
was  two  millions.  In  1689  ihere  were  173  (hips,  great 
and  fmall,  in  the  royal  navy,  and  it  has  been  conAant- 
ly  increaiing ;  fo  that  in  1761  the  rtiips  in  the  navy 
amounted  to  372,  of  which  129  were  of  tlie  line  ;  and 
in  thc  \)eginning  of  the  year  1 795,  the  total  amount 
was  above  430. 

As  Ihips  of  the  common  conftru£lion  are  found  to 
be  very  defe£live  in  many  particulars,  various  melhods 
have  therefore  from  time  to  time  been  propofed  to  re- 
raove  foroe  of  tlie  bad  qua1ities  they  poffcffed.  As  it 
would  he  an  endlcfs  talk  to  enuroerate  ibe  different  in- 
yentions  for  this  purpofe,  a  few  of  them  only  will  now 
be  roentioned. 

In  1663  SirWilliam  Petty  conftru£led  a  douhle  (liip, 
os  rather  a  fingle  ftiip  with  a  double  bottora,  ^vhich  was 
found  lo  lail  confiderably  faftcr  than   any  of  the  ftiips 


with  which  it  had  an  opportunily  of  being  tried.  Hft  Bill 
firft  voyage  wa»  from  Dublin  to  Holyhead ;  and  in  her  ""^ 
retum  *'  (he  tumed  into  that  narrow  harbour  againft 
wind  and  tide,  among  rocks  and  Aiips,  with  fuch  dexle- 
rily  as  many  ancient  fcamen  confeffed  they  had  neya 
feen  the  like."  This  Teffel  with  70  more  was  Ioft  in  a 
dreadful  tempeft, 

This  fubje£l  was  again  revived  by  Mr  Gordon,  in  his      * 
Principles  of  Naval  Architefture,  printed  at  Aberdeen  ^^ 
annb  1784;  where,  having  deliveted  his  fentiments  onbyMr 
the  conftru£lion  of  large  roafts,  he  fays :  "  Thefe  ex-Cotd« 
periments  likewife  point  out  to  us  methods  by  whichP'54' 
two  veffel$  may  be  lateraliy  conneAed  together,  tbough 
Bt  a  conAderable  diftance  from  each  other,  in  a  manner 
fufliciently  ftrong,  with  very  little  increaie  of  weight  or 
expence  of  materials,  and  without  expofing  much  fur- 
face  to  the  aflion  or  inAuence  of  the  Trind  or  the  waves, 
01  obftru£ling  their  motion  in  any  confiderabIe  degree, 
and  confequently  wilhout  being  inuch  oppoied  by  tDem 
on  that  account  under  any  circumftances ;  and  if  veffeb 
*'are  judiciouAy  conftru£Ied  with  a  Tiew  to  fuch  a  janc- 
tion,  it  weuld  be  no  eafy  matter  to  enumerate  ail  the 
advantages  that  may  be  oblained  by  this  means."    He 
then   enumerates   the    advantages    that   double   Tedcli 
would  have    over   thofe  of  the  common   conftru£lion.  ^^^  ||| 
Scon  aftet  double  ihips  werc  adually  built  by  MrMil-mlral 
ler  of  Dalfwinfon.  ''.'*''' 

Another  plan  was  propofed  by  Mr  Gordon  to  make^  ^. 
a  ihip  fail  faft,  draw  little  water,  and  to  keep  a  .gooicigM 
wind.     For  this  purpofe,  "  the  bottom  (he  fays)  Ihould  .■nhim 
be  formed  quite  flat,  and  the  fides  made  to  rife  perpfli-'»«<fl 
dicular  from  it,  without  any  curTature  ;  which  would  ^    J 
not  only  render  her  more  rteady,  as  being  more  oppofe<l,„,p|j 
to  the  water  in  rolling,  but  Iikew!fe  more  convenient  ibrpd^iil 
ftowage,  &c.  while  thc  fimplicity  of  the  form  wottld!l™-* 
contributc   greally    to    the    cafe   and    expedition   with'"?^ 
which  flie  might  be  fabricated.      Though  diminilhing  ^jj-| 
the  draught  of  water  is,  cteleris  paribus^  undoubtedly 
the  moft  effe£lual  roethod  of  augmenting  the  velocitjf^B 
with  which  veffels  go  before  the  wind  ;  yet,  as  it  pro-.iittc7, 
portionally  d!mtn!flies  their  hold  of  the  water,  it  rer-tlii>  pN 
ders  them  extremely  liablc  to  be  dtiTen  to  leeward,  «nd 
altogether  incapable  of   keeping  a  good  wind.     Tbis^,  ^^ 
defeft  may,  howcTer,  be  reinedied,  in   a  fimp1e  and  et^i 
feftual  manner,  by  proportionally  augmenting  thedeplliil« 
of  kcel,  or,  as  fo  large  a  keel  wonld  ht  inconveniefit  on»' ' 
many  accounts,  proportionally  increafing  their  number;^, 
as,  in  place  of  adding  a  keel  eight  feet  deep  to  a  \iSAati 
drawing  fix  feet  water,  to  aifix  to  different  parts  of  herm 
flal  bottom,  which  would  be  well  adaptcd  for  receiTing'"' 
them,  fix  different  keels  of  two  feet  deep  each  at  cgual^ 
diAances  from  each  other,  with  proper  inlerTals  betweoi; 
which  will  be  found  equaI1y  effe£)ual  for  prsventin| 
thefe  pernicious  effe£ls.     Four  fuch,  indeed,  would  have 
anfwered  the  purpofe  as  well  as  the  eight  feet  keel,  «rt 
it  not  for  the  fuperior  preffure  or  refiiiance  of  the  lowet 
water  C a). 

^  ThiS 


(a)  Tliis  is  frequently  repeated  on  the  authority  of  Mr  Gordon  and  others.  Theory  fay8  ©'herwi^e ;  and  Jne 
cxperiments  of  Sir  Ifaac  Ne-.vton  fliow  in  the  moft  unexceptionab1i:  n-.anner,  that  the  reliftance  of  a  ball  defcending 
througli  the  water  is  the  farae  at  all  depths ;  nay,  the  heaping  up  of  the  water  on  the  bow,  occafioning  a  h»drol.a- 
tical  preffure  in  addition  to  the  renl  fcriftancc,  will  make  the  whole  opporuion  lo  an  equal  furfacc,  but  of  gtesitr 
horizonlal  dimenSons,  grcater,  becaufe  it  bcazs  a  greater  proportion  to  ihe  refiftance. 
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inpears,  that  a  veffel  drawing  eight  feet 

'  nll,  maj  be  made  to  keep  a»  good 

'"  to  be  driven  to  leeward,  as 

'me  lengih  drawing  14, 

1-  ech  arc  added,  at 

>:  raore  relided  in 

:  a  vcffel  drawing 

.'.i,    belides,    would 

;  ,    would  render   her 

.,j  overfet,  and  thereby 

.  ;   and  Mr  Gordon  then 

'.  gcs  that  a  (hip  of  this 

•'hl   into   execution   by   Cap- 

.■   r.Tence  only,  that  inliead  of 

■  piopofed  by  Mr  Gordon,   Cap- 

v.l  them  fo-  as  to  ilide  down  to  a 

.>    t.ie  bottom,   or  to    be  drawn  up 

>.  c;ifion  mighl  require. 

■-  i!aving  communicated   his  plans  to 

,:,  two  veffels  were  in  confequence  oi^ 

.  .:t  ot  13  tons  each,  and  Gmilar  in  dimen- 

;i  the  old  conltruAlon,  and  the  other  flat- 

■.vith   (liding  keels.      In   1790  a   compara- 

.  in  piefcnce  of  the  commiffioners  of  the  navy 

•  ;,ie  on  the  tiver  Thames,  each  having  the  fame 

ity  of  fall ;    and  although  the  veffel  on  ihe  old 

';-.irtion  had  leeboards,  a  greater  quantity  of  bal- 

,    and    two   Thames    pilots    aboard,    yet    Captain 

j.  ''ank^s  veffel  with  three  Aiding  kecls  beat  the  other 

YciTel,  to  tlie  aAonilhment  of  all  prefent,  one  half  of  the 

\Thale  diHance  failed  ;    and  no  doubt  (he  would  have 

beat  her  much  more   had  Ihe   been  fumi(hcd  with    a 

Thames  pilot. 

This  trtal  gare  fo  much  f<itis{a£lIon,  that  a  king*s 
CDtter  of  1 20  tons  wns  immediately  otdered  to  be  built 
on  the  &me  con(lru£tion,  and  Captain  Schank  was  re- 
quelied  to  fuperintend  its  building.  This  veffel  was 
iauiKhed  at  Plymouth  tn  1791,  and  named  the  Trta/. 
^'«•The  length  of  thi»  veffel  is  66  feet,  breadth  21  feet, 
and  depth  of-  the  hold  feven  feet :  her  bottom  is  quite 
flat,  and  draws  only  fix  feet ,  water,  with  all  her  guns, 
ttores,  &c.  whereas  all  other  veffels  of  her  tonnage  on 
tbe  old  conftru£tion  draw  1 4  fect ;  fo  that  fhe  can  go 
with  fafety  into  itlmoft  any  harbour  or  creek.  She  has 
three  Aiding  keels  inclofed  in  a  cafe  or  well ;  they  are 
cack  14  feet  in  length  ;  the  fore  and  the  after  keels  are 
tbree  feet  bro-^d  each,  and  the  middle  keel  i.s  li.\  feet 
bread.  The  keels  are  moVeable  by  means  of  a  winch, 
«nd  may  be  let  dtfivnfeven  feet  below  the  real  keel; 
and  tbey  work  equa}ly  well  in  a  ftorm  as  iii  llill  wst- 
ter.  Her  hold  is  divided  inlo  feveral  compartments,  all 
Water-tight,  and  fo  contriveid,  that  fhould  even  a  plank 
or  two  llart  at  fea  in  different  parts  of  the  veffel,  flie 
may  be  navig3ted  with  the  greated  fecurity  to  any 
place.  If  die  fhould  be  drivcn  on  (hore  in  a  gale  of 
vnnd,  (he  will  not  foon  become  a  wreck,  as  her  keels 
wiH  be  driven  up  into  their  cafes,  and  the  (hip  being 
■flat-boltomed,  will  not  be  ealily  over(et ;  and  being 
aHe  to  go  inlo  fuch  (hallow  watei',  the  crew  may  all  be 
eaiily  faved.  By  means  of  her  (liding  keel  (he  is  kept 
iteady  in  the  greatell  galc  ;  (he  is  qmte  eafy  in  a  great 
lca,  does  not  Arain  in  the  leaft,  and  ncver  takes  in  wa- 
ter  on  her  deck ;  and  when  at  anchor,  (he  rides  more 
opright  and  even  than  any  othei  (liip  can  do  ;  (he  fails 
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very  faft  either  before  6r  upon  a  wmd ;  no  veffel  (he 
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HiAory. 
has  ever  been  in  coiBpany  with,  of  equal  fize,  has  been       "*   '  ^" 
able,  upon  many  trials,  to  beat  her  in  failing  ;  and  yet 
her  fails  feem  too  fmall. 

It  has  alfo  been  propofed  to  conftru£t  veffels  of  other 
mnlerials  than  wood ;  and  a  veffel  was  btiilt  whofe  bot- 
tom,  inllead  of  being  plank,  was  copper. 

BoOK  I.  Containing  iht  Method  of  t)elineating  the 
feveral  Se^iotis  of  a  Ship. 

Chap.  I.  Of  the  Propcrties  ofSh!ps. 

1$ 

A  SHIP  ought  to  be  conlh-udled  fo  as  to  Bnftver  the  General 
patticular  purpofe  for  wliich  (he  is  intended.     It  would  princples 
bc  an  eafy  matter  to  determine  the  form  of  8  (hip  hi-^l^r^ 
tended  to  fail  by  means  of  oars ;  but,  when  fails  are 
ufed,  a  (liip  is  then  a£led  upon  by  two  elements,  the 
wind   and  water :  and   therefore  it  is  much  more  ditR- 
cult  than  is  commonly  imagined  toafcertain  the  form  of 
a  (hip  fo  as  to  anfwer  in  an  unfavourable  as  well  as  a  fa- 
vourable  wind  ;  the  (hip  at  the  fame  time  having  a  car- 
go  of  a  certain  weight  and  magnitude.  , 

Every  (liip  ought  to  fail  wcU,  but  particularly  when  proprrues 
the  wind  is  upon  the  bsam  ;  for  this  purpofe  a  confider-that  a  Uiip 
able  length  in  proportion  to  the  breadth  is  ncceffary,"»'ft  P"'- 
and  the  plane  of  refilbnce  (hould  be  the  leart  po^We- "^'"du^* 
The  main  frame  (hould  aIfo  be  placed  in  a  proper  fitua- 
tion  ■;  but  according  to  the  expcriments  of  Mr  Chap- 
man  *,   its  plane   is  variable  with  the  velocity  of  the  *  ^''"''f'  ^ 
(liip :  the  mean   place  of  the  main  frame  has,  howeVer,v?   "j^""^" 
been  generally  cAimated  to  be  about  one-twelfth  of  thc  yaitreaus, 
length  of  the  keel  befoie  the  middle.     Without  a  fuf-i).  4C. 
ficient  degrce  of  ftability  a  (hip  will  not  be  able  to  car- 
ry  a  prefs  of  fail :  a  great  breadth  in  proportion  to  the 
length  and  low  upper-works  will  augment  the  Aability. 
The  following  particulars  being  attended  lo,  the  aboYc 
property  will  be  gained,    and    the  (hip  will  alfo  fteer 
well.    The  wing  tranfom  Ihould  be  carric d  pretty  high  j 
the  fa(hion-pieces  well  formed,  and  not  full  below  the 
load  water-line  :   the  lower  part  of  the  ftem  to  be  a  por- 
tion  of  a  circle,  aiid  to  have  a  confiderable  rake :  the 
fternpoft  to  be  neatly  perpendicular  to  the  keel ;  and  all 
the  upper  works  kept  as  low  as  poffible.  ,- 

Many  (hips  from  conftruftion  are  liable  to  makemuchTo  mate 
leeway.    This  may  in  a  great  meafure  be  avoided  by,gi-  a  ""P  '"•P 
ving  the  (liip  a  long  keel,  little  breadth,  and  a  confider-*  %"?" 
able  depth  in  the  hold  :  whence  the  bow  will  meet  vinth        ' 
little  refiftance  in  comparifon  to  tlie  fide,  and  therefore 
thc  fliip  will  not  fall  much  to  ihe  leeward.  jj 

Another  very  great  retardation  to  the  velocity  of  a  and  to  rail 
(hip  is  her  pitching.    The  principal  remedy  for  this  is  to '"'noothljr 
increafe  tlie  lenglh  of  the  keel  and  Hoor,  to  diminiAi  w''!"?"*  ' 
the  rifing  afore  and  abaft,  and  to  conrtrua  the  huU  in^'^^'"* 
fuch    a    manner  that    the    contents  of  the  fore'body 
may  be  duly  proportioned  to  the  contents  of  the  after- 

^^y-  .  10 

In  a  (Iiip  of  war  the  lower  tier  of  guns  ought  to  bein  fliipsof 
of  a  fu(ficient  height  above  the  water,  othenvife  it  willwarthe 
be  impoffible  to  ivork  ihe  lee-guns  when  it  blows  hard.  '"''*'■ ''"'' 
This  propcrty  will  be  obtained  by   giv!ng  her  a  longl^J^."  , 
floor-timber,  little  rifing,  a  Jull  mrdlhip  frame,  light  up-  (,"ioh  «b<>ve 
per  works,  and  the  wing  tranfom  not  too  high  :    And  the  watcr. 
in  every  (hip  the  extreme  breadth  ought  always  to  be 
higher  afore  and  abaft  ihan  at  mid(hips. 

lia  A 
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A  mercliant  niip,  belides  being  »'  ftft  fajler,  ougbt 
carry    a  coiiCderable   cargo    «i    proporiion   lo   its 


to   carry    a  coiiliderable   cargo    «i 

length,  to  fail  wilh  little  ballaO,  and  to  be  navig.ited 

with  few  har.ds. 

That  a  lliip  may  take  in  a  coniiderable  cargo,  it 
(huuld  have  a  great  breadth  and  depth  in  proportion  to 
to  takc  in  a  ''^  length,  a  full  bottoro,  and  a  long  and  flat  floor. 
gieit  car"o,  But  »  'hip  of  this  conllrudian  will  neither  fail  faft,  nor 

jj        jcarry  much  fail. 
and  toluve      lf  a  Ihip  be  filled  out  miich  towards  the  llne  of  float- 
Jlability.      ation,  together  with  low  upper  ^vork5,  Ihe  will  require 
Jittle  ballart  ;  and  that  lliip  which  is  ftifffrom  conllruc- 
tion  is  much  bctter  adapted  for  failing  faft   than  one 
which,'  in  order  to  carry  the  fame  quantity  of  canvas, 
is  obliged  to  be  loadtd  with  a  much  greatcr  weight : 
for  the  renrtance  is  as  the  quantity  of  water  to  be  re- 
inoved,  or  nearly  as  the  area  of  a  tranfverfe  feftion  of 
thc  immerfed  part  of  the  body  at  the  midttiip  framc ; 
and  a  body  that  ts  broad  and  ftialloiv  is  much  ftiiFer 
than  one  of  the  fame  capacity  that  is  narrow  and  deep. 
Triiretples  "  Xhe  adyantages  (fays  Mr  Gordon)    are    numerous, 
cj  Kt-Ml    igipot-tant,  and  obvious.     For  it  is  cvidcnt,  that  by  en- 
^^  p''^j^  larging,  perhaps  doubling,  the  breadth  of  vefl"els,  and 
forming    their  bottoms   flat  and    well  fumiflied    with 
^j^*^^^      keels,  ihey  muft,  in  the^^^  place,  becomc  much  ftea- 
pf  a  fhippf  dier,  roll  little,  if  any,  and  be  enabled  to  carry  greatly 
Kfmali        more  fail,  and  that  in  a  better  dire£tion,  at  the  fame 
lirauj^lit  of  jjnie  tjjat  they  ,vould  be  in  no  danger  of  being  drfmait- 
"ater»         ed  or  overret,  unlefs  the  mafts  were  of  a  molt  extraor- 
dinary  height  indeed.     §econd/y,They  would  have  little 
or  no  occalion  for  ballaft,  and  if  any  was  ufed,  could 
incur  leTs  danger  from  its  ftiifting.     T/iirJ/y,That  there 
Kould  be  mucn  more  room  upon  deck,  as  well  as  ac- 
commodaUon  below}  the  breadth  being   fo  much  in- 
creared  without  any  diittinution  of  the  beight  above  the 
load-water  linc      Tourth/y,  That  they  would  deviate 
nuch  lefs  from  the  intended  courfe,  and  penetrate  the 
waler  much  eaiier  in  the  proper  dire^ion  :  for  doubling 
thc  breadtb,  without  any  increafe  of  weight,  would  di- 
miniOi  the  depth  or  draught  Df  water  onc  half  j  and 
though   the   estent   of  thc    direftly   oppofing   furface 
would  be  the  fame  as  beforc,  yet  the  veflel  in  moving 
wotild  tneet  with  half  the  former  refiflance  only  j  for  fo 
great  is  the  diiTerencc  between  the  preiTure,  force,  or 
rtaftion,  of  the  upper  and  the  undcr  water.     Tift/i/y, 
That  they  would  by  this  means  be  adapted  for  yling 
unrupported  in  docks  and  harbours  when  dry,  be  ren- 
dered  capable  of  being  navigated  in  Aiallow  water,  and 
of  being  benefited  by  all  the  advantages  attending  ihat 
very  iraportant  circumftance ;  and  it  is  particularly  lo 
be  ob(ĕrve4,  that  making  ycAisls  which  may  be  naviga- 
ted  in  (hallow  waler,  may,  in  many  refpeas,  iurtly  be 
regarded  as  a  matter  «^  equal  importance  wilh  increa- 
ilng  the  number  of  harbours,  and  improving  them,  as  ha- 
\-ing  ideiitically  t^c  famc  efife£ls  with  regard  to  naviga- 
tion  ;  at  thc  fame  time,  that  the  beneSts  which  would 
refult  from  fuch  circumAances  are  obtained  by  this  mcans 
without  either  expence,  trouble,  or  inconyemence :  be- 
lides,  it  would  not  bnly  enable  veflels  to  cnter  many  ri- 
yers,  bays,  and  creeks^  formerly  inacceiBble  to  ttiips  of 
burden,  but  to  proceed  to'  fuch    places  as    arc   moft 
landlocked,  where    they   can  lie  or  ride  moft  fccwe,- 
and  with  leaft  expence  of  men  and  ground  tackle.    As 
Aiipj  of  war  would  carry  their  guns  well  by  being  fo 


fteady,  thcre  could  be  but  .little  occaiionvfor  a  Ugh  Pn^tRiib 
topfide,  or  much  hdght  of  hull  ftbove  waler*,  aad  at  °i^l><i*i 
little  or  no  ballaft  wuuld  be  required,  tliere  would  be  '  ~[ 
no  neceility,  as  in  other  yeATels,  for  incrcafing  their 
weight  on  that  accoimt,  and  thereby  preiliiig  them 
deeper  into  thc  water.  Thefe  are  very  impoitant  cir> 
cumftances,  and  would  contribute  much  to  iniprove  the 
failing  of  fuch  vefliels."  From  whence  it  appears,  that 
there  would  be  uiiited,what  has  hilhertobeen  deemed  ine- 
coacileable,the  greateft  poirible  Aability,  which  is  nearly 
as  thc  area  of  a  tranverfe  feflion  of  the  imjnerfed  part  oi 
the  body  at  the  midihip  frame  :  and  a  body  that  is  broad 
and  Ihallow  is  much  ftiiFer  than  one  of  the  {ame  capacl- 
ty  that  is  narrow  and  deep.  A  fliip  ef  this  conllrudion 
roay  take  in  a  conCdcrable  cargo  in  proportion  to  her 
fize  \  but  if  deeply  loaded  wIU  iiot  fail  faft,  for  then  the 
area  of  a  fc'£lion  of  the  immerfed  part  at  tbe  midihip 
frame  will  be  vcry  confiderable  }  and  as  thc  fails  of  fuch 
a  fliip  muft  neceliarily  bc  large,  more  hands  will  there- 
fore  be  required.  ,^ 

The  lef!>  the  breadth  of  a  (hip,  thc  fewer  hands  willberjtoiie 
ncccAary  to  work  her;  as  in  that  cafe  ihe  quantity  of  fail"»'if>'<* 
will  be  lefs,  and  the  anchors  airo  of  lefs  weight.  We  baW  '^J^™ ' 
gain  much  (fay$  M.  Bouguer)  by  making  thc  CTtrcme  jraiHh 
breadth  no  more  than  the  fifth  or  fixth  part  of  thtHniii. 
length,  if,  at  thc  fame  time,  we  diminiAi  the  depth  pro- 
portionally ;  and  likcwife  this  moft  furpnfing  cirduitr- 
ftance,  that  by  diminifliing  thefe  two  dimenfions,  or  by 
increafing  ihc  lcngth,  a  fliip  may  be  made  to  go  fonie> 
times  as  faft  as.the  wind.  ,, 

In  order  to  obtain  the  preceding  properties,  veryop-isipcffllc 
pofite  rules  muft  be  followed  ;  and  hence  it  appears  toto  u"'».^ 
be  impoAible  to  conftruft  a  ftiip  fo  as  to  be  poiTeired  0^"?"^ 
them  all.  The  body,  however,  muft  be  foformed,  thatL^j?] 
as  many  of  thcfe  properties  may  be  retained  as  poAible,  I 

always  obfeprIng  to  give  ihe  preference  to  thofe  which  | 

are  moft  required.  If  it  is  known  what  particular  trade 
the  Aiip  is  to  be  employed  in,  thoie  qualtties  are  ihes 
principally  to  be  adhered  to  which  are  inoft  eiTentialiy 
neceAary  for  that  employment.  t'i , ' 

It  may  eafily  be  demonftrated  ihat  fmall  Aiips  will  ?••«!"'*'• 
not  have  thc  fame  advantages  as  largc  ones  of  a  Atnil^^L'''"'^ 
form,  whcn  employed  in  thc  famc  ttade:  for  a  large;„Litor 
fliip  will  not  only  fail  fafter  than  a  fmall  one  of  a  fiini-fiJiD{,b 
lar  form,  but  wiH  alfo  require  fewer  hands  to  work  her. 
Hence,  in  order  that  a  fmall  ihip  may  poiTe^s  the  iaine 
advantages  as  a  latge  one,  the  correrponding  dimenCont 
will  not  be  proportional  to  each  other.     The  reader  will 
fee  in  Chapman^s  Arc/ule6iura  Nava/is  Mercatoria  am- 
ple  tables  of  the  feveral  dimenfions  of  Aiips,  of  different 
claires  and  fizes,  deduced  {tom  theory  combined  with 
experiment.     Tables  of  the  dimcnSony  of  the  princi- 
pal  Akips  of  the  BritiAi  Havy,  and  of  other  ihips,  ate 
conlained  in  the  Ship-bui1der's  Rep<^tory,  and  in  M«r- 
i;ay's  Treatife  on  Ship-building. 


Chap.  II.  0/iie  iiffertnt  Plam  oja  SIUp. 

When  it  is  propofed  to  build  a  Ihip,  the  propor- 
tional  fize  of  every  part  of  hei  is  to  be  laid  down  }  {n/n 
whence  the  ^onn  and  dimenfions  of  the  timbers,  and  of 
every  particular  piece  of  wood  that  cnlers  into  the  con- 
ftru£Uon,  is  to  be  found.  As  a  (bip  has  lcngth,  breadth, 
and  depth,  three  diSeient  plans  at  leaft  aie  neceffary  te 
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ttutt  eilubrt  tHt  torm  of  the  feve(al  parts  of  a  {hip :  there  are 
|ka><>''  are  ufi>allj  denominated  tiitjbeer  p/an,  the  halfbreadth 
'^  ^  .  and  ioJjf  p/ant. 

,j  ■        Thejieer p/an  OT  JraiigAt,  otherwile  called  the//0« 

Inct       ^ebyaiwn,  i$  that  icAion  of  the  (hip  which  is  made 

feit.«rby  a  verucal  plane  palling  through  the  keeL   •  Upon 

""""■  this  plan  aie  laid  down  the  length  of  the  kcel  j    the 

beight  and  rake  of  the  Item  and  iternpoil  i  the  (ttuation 

and  height  of  the  mid(hip  and  other  {irames  ;  the  place 

of  the  malls  and  channels;  the  proje^iion  of  the  head 

aad  quarter  gallery,  and  tbeir  appendages ;  and  in  a  (hip 

of  war  the  poiluon  and  dtmen(ions  of  the  gun-ports.    Se- 

Teral  ima^inary  lines,  namely,    the    upper   and    lower 

height  of  breadth  Itnes,  water  lines,  &c.  are  alfo  drawa 

tl      in  this  plane. 

tf  The  halfbreadth  or,  Jkor  plan,  or,  as  it  is  frequenlly 

M*     called  the  horissonla/  plane,  contains  the  feveral  half- 

JJ^     breadths  of  every  framc  of  timbers  at  di(Ferent  heightsj 

libbands,  Water  lines,  8cc.  are  alfo  defcribed  on  this 

plane. 

The  btidy  plan,  or  p/ane  of  projeSion,  is  a  feAion  of 
die  Ihip  at  the  mid(hip  fiame  or-broade(l  place,  perpen- 
dicalar  to  the  two  former.  The  f3veral  breadths,  and  the 
paiticular  form  of  every  frame  of  timbers,  are  dercribed 
on  this  plane.  As  the  two  (ides  of  a  (hip  are  limilar  to 
each  other,  it  is  therefore  unneceBary  to  lay  down  both  ; 
bence  the  frames  contained  between  the  main  frame  and 
tbe  ftem  are  deicribed  on  one  fide  of  the  middle  line, 
commonly  on  the  right  hand  (ide,  and  the  after  frames 
are  delcribed  on  the  other  (ide  of  that  line. 
Several  lines  are  defcribed  on  thefe  planes,  in  order 
w^  (bcmore  rcadily  to  ainA  in  the  formation  of  the  timbers; 
bdlui.  ^  principal  of  which  are  the  following : 

The  top-timber  /ine,  is  a-curve  limiting  the  hcight  of 
tbe  (hip  at  eacli  Umber. 

The  top-timber  iia/f  breadth  line,  is  a  fe£lion  of  the  (hip 
at  the  hcight  of  the  top-timber  line,  perpendicular  to  the 
plane  of  elevation. 
'  The  /uight  ofbreadth  /ines,  are  two  lines  named  the 

upper  and  /etiw  heights  of  breadth.  Thefe  lines  are 
delctibed  on  the  pkine  of  elevation  to  deterroine  the 
beigbt  of  the  broaded  part  of  tlie  (hip  at  each  timber  ; 
and  being  defcribed  in  the  body  plan,  limit  the  height 
I  and  breadth  of  each  frame  at  its  broaded  part. 

Main  /ia/f  breadth,  is  a  fedion  of  the  (hip  at  the 
broadeA  part,  perpendicular  to  the  (heer  plaii,  and  re- 
piefenis  tlie  greateA  breadth  at  the  outJSde  of  erery 
tiaber. 

Water  linet,  are  lines  fuppofed  to  be  defcribed  on  the 
bottom  of  a  (hip  when  adoat  by  the  furface  of  water  'y 
and  the  uppermoA  of  the(i:  lines,  or  that  defcribed  by 
tbe  miter  on  thc  (hip'»  bottom  when  fuffictently  load- 
efl,  is  called  the  /oad  water  /ine.  According  as  the 
Anp  is  lightened,  &e  wiU  iife  higher  out  cf  the  water  ; 
and  hence  new  water  lines  mll  be  fornied.  If  (he  be 
ligbtened  in  fuch  a  manner  that  the  keel  may  preferve 
the  (ame  inclination  to  the  furface  of  the  water,  thefe 
lines  wiil  be  parallel  to  each  other  ;  and  if  they  are  pa- 
«aHel  to  tfae  keel,  they  will  be  reprefented  by  ftraight 
haesparaUel  to  each  other  in  tbe  body  plan  5  otherwifij 
by  curves.  In-the  half  breadth  plah,  thefe  lines  are 
CBrves  linuting  the  half  breadth  of  the  (tup  at  the  height 
of  the  coriiefponding  lines  in  the  (heer  plan.  In  or- 
dtt  to  diilinguilh  the&  lines,  they  are  ufually  diawn  tn 


Ribband  /ines,  are  curveson  a  ilhip's  bottom  bylheinj   DiSerent 
terlKlion  of  a  plane  inclined  to  the  plane  of  elevation  ;  ^5??^^* 
and  are  denominated  diagona/  or  hori%onta/,  according       ~^'    r 
as  they'  are  meafured  upon  the  diagonal,  or  in  a  direc- 
tion  perpendicular  to   the   plane  of  elevation.      Bo^hr' 
thefe  anCwer  to  the  (ame  cuive  on  the  (lup's  boltom, 
but  give  very  diiferent  curves  when  defcribed  oij  the 
half  breadth  plan.  ^  ^r 

Frfimet,  are  circular  pieces  of  timber  bolted  toge- Frame«; 
ther,  and  raifed  upon  the  keel  at  certain  diilances,  and  «^on>pofed 
to  which  the  planks  are  faftened.     A  frame  is  compofed  °  ^^J!*" 
of  one  floor-tirober,  two  or  three  futtocks,  and  a  top-  i-arsocis. 
timber  on  each  (ide  :  which  being  united  together,  formandtoptim'.' 
a  circular  inclofure,  and  that  which  inclofes  the  greatcA  '>'<'• 
fpace  is  called  tbe  midjhip  or  main  frame.     The  arms 
of  the  floor-limber  of  this  frame  form  a  very  obtufe  an- 
gle  5  but  in  the  olher  frames  this  angle  decreafes  with 
the  diilance  of  the  frame  from  mid(hips.    Thore  floor- 
timbers  wbich  form  very  acute  angles  are  called  crutchet. 
The  length  of  the  mid(hip  floor-timber  is  in  ganeral 
about  half  the  length  of  the  main  frame.  % 

A  frame  of  timbers  is  commonly  formed  by  arches  0^5"*^?'  ^ 
circles  c^iWtAJweeps.  There  are  generally  five  fweeps  :  '•''« '"«^tral 
l(t,  'Wit  Jloor  Jwerp  ;  which  is  liroited  by  a  line  in  thef,jjm._ 
body  plan  perpendicular  to  the  plane  of  elevation,  a 
little  above  the  keel ;  and  the  height  of  this  line  above 
the  keel  at  the  midtliip  frame  is  calied  '^t^dead  riltng. 
The  upper  part  of  this  arch  forms  the  head  of  tbe  Oocr 
timber.  2d,  The /oW(?r  breadth  fweep  }  the  centre  of 
which  is  in  the  line  reprefenting  the  lower  height  of 
breadtb.  ^d,  The  reconci/iag  Jiueep.  This  fweep  join» 
the  two  former,  without  interrefting  either  ;  and  makes  • 
a  liair  curve  from  thc  lower  htight  of  breadth  to  thc 
ri(ing  line.  If  a  Araight  line  is  drawn  firom  the  upper 
edge  of  the  keel  to  touch  the  back  of  the  floor  fweep, 
the  fonn  of  the  middiip  frame  l>elow  the  lower  height 
of  breadth  will  be  obtained.  ^th,  The  upper  breadth 
fweep  ;  the  centre  of  which  is  in  the  line  reprefenting 
the  uppcr  height  of  breadth  of  the-  timben  Thi*  fweep 
defcril>ed  upmrds  iorms  the  lower  part  of  the  top  tim-> 
ber.  5th,  The/o;»  timberfweep  is-that  whicli>fonns  thc 
hollow  of  the  top  timber.  This  hoUaw  is,  howerer,  very 
often  formed  by  a  mould,  fo  placed  as  to  touch  ihe  up- 
per  breadth  fweep,  and  pafs  tbrough-the  point  limiting 
the  half  breadth  of  the  top  timber. 

The  main  Arame,  or  as  it  Is  ufually  called  dead-J/at,  ts  f^j,^lf . 
denoted  by  tbe  charafter  ©.  The  timbetsbeforedead-f„ines. 
ftat  are  marked  A,  £,  C,  &c.  in  order ;  and  thofe  abaft 
dead-Aat  by  the  figures  1,  2,  3,  &c.  The  timbers  ad- 
jacent  to  (fead-flat,'  and  of  the  fame  dimenlions  nearly, 
are  diftingui(hed  by  the  chara£lcrs  (A),  (B),  &c>  and. 
(i),  (2),  &c.  That  part  of  the  (hip  abaft  the  main 
fRime  is  called  tbe  ttft«r  body-;  ar.d  that  befoie  it  the 
fore  bodu. 

All  tiinbersare  perpendtcular  t0'thfehalf  breadth  play.. . 
Thofe  timbcrs  who&  planes  are  perpendicularto  the  (hier 
plan,  arc  called y^""""'  timbem ;  and  thofe'whofe  plancj- 
are  inclined  to  it  are  called  canted  titnbert. 
■   The  ri/ing  iine,  is  a  curye  drawn  in  tbeiHeer  plan,  at" 
the  heights  of  the  centres  '0f  the  (loor  fweeps  in  ibe- 
body  plan.     A^s,  howeveF,  thiS'  linc,  if  drawn  in  thisi' 
manner,  would  extend  beyond  the  upper  line  of  th«5 
^gure,  it  is  therefore  nfually  fo  drawn  that  its  lower  part  ^ 
may  touch  the  upper  edge  of  the  keel.    This  is  per-  ' 
fonBcd.by  taking^tbe  heights  of  each  of  thc  centics  in 

thc; 
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tKe  body  plan,  frean  the  h«ight  of  the  centrc  of  the 
rweep  of  dead-flat,  and  felting  them  oS  on  the  corre- 
fponding  tirobers  in  ihe  Iheei  plan  from  the  upper  edge 
of  the  keel. 

Halfbrs«dth  ofthe  rijin^,  is  a  curve  in  ike  floor  plan, 
which  limits  the  dillance!»  of  the  centres  of  the  floor 
fweeps  from  the  middle  line  of  the  body  plan. 

llie  ri/ing  of  the  Jloor,  is  a  curve  drawn  in  the  iheer 
plan,  at  the  height  of  the  ends  of  the  floor  timbers.  It 
is  limited  at  the  main  frame  or  dead  Hat  by  the  dead 
ri(ing,  and  in  flat  (hips  is  nearly  parallel  to  the  keel  for 
fome  timbers  afore  and  abaft  the  roiddup  frame ;  for 
which  reafon  thefe  timbers  are  aWoAJlats :  but  in  iharp 
Ihips  it  rifes  gradually  from  the  main  frame,  and  ends  oa 
tbe  ftem  and  poll. 

Culting.dowtt  line,  is  a  curve  drawn  on  the  plane  of 
eleyation.  It  limits  the  deplh  of  every  Hoor  timber  at 
the  middle  line,  and  airo  the  height  of  the  upper  part  of 
the  dead  wood  afore  and  al>aft. 

Timber  and  room,  or  room  and  f/)ace,  is  the  diAance 
between  the  moulding  cdgcs  of  two  timbers,  which  muit 
ahyays  contain  the  breadth  of  two  timbers  and  an  inttr- 
val  of  about  two  or  three  inches  betwccn  them.  In 
forroing  the  tirobers,  one  mould  fervcs  for  two,  the  fore- 
lide  of  the  one  being  fuppofed  to  unite  with  the  afL<ide 
of  the  other,  and  fo  make  only  one  line,  which  is  called 
ihtjoint  ofthe  timbers. 

In  order  lo  illudrate  the  above,  and  to  explain  more 
particularly  the  principal  pieccs  that  coropofe  a  ihip,  it 
will  be  neceAary  to  give  a  defcription  of  them.  Tiieie 
pieces  are  for  the  moft  part  repreiented  according  to  the 
order  of  their  difpofition  in  fig.  i. 

A,  Reprefents  the  pieces  of  the  kecl  to  be  fecurely 
boUed  together  and  clinched. 

B,  the  ftempoft,  which  is  tenanted  into  the  keel,  and 
conneAed  to  it  by  the  knce  G. 

E,  The  back  of  the  poft,  which  is  aIfo  tenanted  into 
the  keel,  and  fecurely  bolted  to  the  poft  ;  the  intention 
of  it  is  to  give  fuflicient  breadth  to  the  pori,  which  fel- 
dom  can  be  got  broad  enough  in  one  piece.  C  is  the 
falfe  poft,  which  is  ^ayed  (b)  to  the  fore  part  of  the 
flempoft. 

C,  The  ftem,  in  two  pieces,  to  be  fcar£sd  together. 
The  ftem  is  joined  to  the  fore  foot,  which  makes  a  part 
of  both. 

H,  The  apron,  in  two  pieces,  to  be  fcarfed  together, 
and  fayed  on  the  iniide  of  the  ftem,  to  fupport  the  fcarf 
thereof ;  and  there^ore  the  fcarf  of  the  apron  muft  be  a(t 
fome  diftance  from  ihat  of  the  ftem. 

I,  Tbe  ftemfon,  in  two  pieces,  to  fupport  the  fcarf 
of  thc  apron. 

D,  The  beams  which  fupport  the  decks ;  and  F  the 
knees  by  which  the  beams  are  Jaftened  to  the  fides  of 
the  (hip. 

K,  The  %ving  tranfom  :  it  is  fayed  acrofs  the  ftem- 
poft,  and  bolted  to  the  heaJ  of  it,  and  its  extremities 
are  faftened  to  the  ialhion  pieces.  L,  Is  the  deck  tran- 
'fom,  parallel  to  the  wing  tranfom.  M,  N,  Two  of  the 
'loiver  tranfoms  :  thefe  are  faftened  to  the  fteinpoft  and 
faih-ion  pieces  in  the  faroe  manner  as  the  wing  tranfom. 
Q,  Tbe  knee  which  faftens  the  tranrom  to  the  ihip^s 
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fide.  And,  O,  The  &iluoa  piece,  of  which  theie  u 
one  on  each  fide.  -  The  keel  of  the  faihion  piecc  is  con- 
neSed  with  the  dead-wood,  and  the  hcad  b  fafteDed  to 
the  tvitig  tranfora. 

R,  S,  BrealUhooks  :  thefe  are  fayed  in  the  inSde  to 
the  ftem,  and  to  the  bow  on  each  Cde  of  it,  to  whidi 
they  are  taitencd  with  proper  bolt».  There  aie  gene- 
rally  four  or  iive  in  the  hold,  in  the  form  of  tbat  marked 
R,  and  one  in  the  fonn  of  that  marked  S,  into  which  iIk 
lower  deck  pUmks  are  rabbeted  :  There  is  alfo  one  im- 
mediatcly  under  the  hauie  holes,  and  another  undei  tlie 
fecond  deck. 

T,  Thc  rudder,  which  is  joined  to  the  ftenipoft  hj 
the  rudder  iroits,  upon  which  it  turos  round  in  the 
googings,  faftcned  to  the  fteropoft  for  that  puipofe. 
There  is  a  mortife  cut  in  the  head  of  the  tudder,  into 
which  a  long  bar  is  fittcd  called  the  tii/er,  and  by  wUch 
the  rudder  is  tumed. 

U,  A  floor  timber :  it  is  laid  acrois  the  keel,  te 
which  it  it  faftened  by  a  bolt  through  the  middlCi 
V,  V,  V,  V,  The  lower,  the  fecond,  third,  and  fourlb 
iiittocks.  W,  W,  The  top  timbers.  Thefe  repretnt 
the  length  and  fcarf  of  the  leveral  timbers  in  the  mid- 
ihip  frame. 

X,  Tbe  pieces  which  compoie  the'  kelfon.  Tbey 
are  fcarfed  together  in  the  fame  manner  as  the  keel,  and 
placed  over  the  roiddle  of  the  floor  timbers,  being  fcored 
about  an  inch  and  a  half  down  upon  each  iide  of  them, 
«s  reprefented  in  the  Agure. 

Y,  The  feveral  pieces  of  the  knee  of  the  head  j  the 
lower  part  of  which  is  fayed  to  the  ftero,  and  its  keel  is 
rcarfed  to  the  head  of  the  foTefoot.  It  is  faftened  to 
the  bow  by  two  knees,  called  cheets,  in  the  foim  of  ihtt 
reprefented  by  Z ;  an<J  to  thc  ilem,  bv  a  knee  called  t 
Jlondard,  in  the  form  of  that  markcd  ®. 

a,  The  cathead,  of  which  there  is  one  on  each  iide 
of  the  bow,  proje^ting  fo  far  as  to  keep  the  anchor  clcw 
of  the  (hip  when  it  is  have  up. 

b,  The  bits,  to  which  the  cable  is  lailened  when  the 
ihip  t«  at  anchor. 

d,  The  fide  countertimbers,  which  tenninate  the  (hip 
•baft  within  the  quarter  galleiy. 

e,  e,  Twa  pieces  of  dead  wood,  one  afoie  and  the 
other  abaft,  fayed  on  the  keel. 

Fig.  2.  is  a  perfpe^ve  reprefentation  of  a  Ihip  fra-pj.i. 
med  and  ready  for  the  planking ;  in  which  A,  A  is  the 
keel  5  B,  the  ftempoft  •„  C,  the  ftem  ;  K,  L,  M,  the 
tranfoms  ;  F,  T,  F,  F,  F,  F,  the  ribbands. 

Chap.  IIL  Contaimng  Preliminarj  Proilemt,  &c 

Thc  general  dimenGoikS  of  a  ihip  are  the  /<r*^<^ 
breiidth,  and  deptk.  .. 

To  afcertain  thofe  dimenrions  that  will  beft  «n^^^^. 
the  intended  purpofe  is,  nodoubt,  e  problem  of  confi-,i(,Mid 
derable  dilTiculty ;  and,  from  theory,  it  may  be  &<>*■" '^"^ 
that  there  are  no  detetminate  proportions  fub(5fting  be-"  ^  ^ 
tween  the  length,  breadth,  and  depth,  by  which  ihelis^yi, 
dimenfions  may  be  feuled ;  yet,  by  combiuing  theoiyftn(ift 
and  praaice,  the  proportional  dimenfian$  may  be  »p-thMrj 
proxjmatcd  to  pretty  nearly.  .  withpn 

tKt; 


(b)  Tafaif,  is  to  jun  two  pieces  of  timber  clofc  together. 
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lini7     As  llups  are  condruded  for  a  variety  of  different 

p*"^  porpofes,  their  prjncipal  dimenlions  muft  therefore   bc 

f '.       altercd  accordingly,  in  order  to  adapt  thera  as  nearly  as 

poAible  to  the  propofed  intention ;  but  iince  tliere  is 

no  fixed  Aandard  -whereby  to  regulate  thefe  dimendons, 

ibe  methods  therefore  introduced  are  numerous,  and  la 

jj      a  ^eat  meafure  depend  upon  cuAom  and  fancy. 

|iiU>         With  regard,  hoMrever,  to  the  proportional  dimen- 

^^    fions,  they  perhaps  roay  be  inferred  from  the .  circle. 

Thus,  if  the  eitreme  breadth  be  made  cqual  to  the  dia* 

meter,  the  length  at  the  load  water  line,  or  the  didance 

betireen  the  rabbets  of  the  Aem  and  poft  at  that  place, 

may  be  made  equal  to  the  circumference  of  the  farae 

ciTcle ;  and  the  depth  of  the  hold  equal  to  the  radius, 

I  the  uppcr  tvorks  being  contmued  upwards  according  to 

circumAances.     A  Ihip  formed  from  thefe  dimenlions, 

with  a  bottom  more  or  lefs  full  according  as  may  be 

jodged  neceAary,  will  no  doubt  anfwer  the  propofed  in- 

tention.     Neverthelefs,  one  or  other  of  thefe  dimeniions 

may  be  varied  in  order  to  gain  fome  eSential  property, 

which  the  trade  that  the  ^eiTel  is  intended  for  may  re- 

qmre, 

■tnSieal    The  following  hints  are  given  by  Mr  Hutchinfon  • 

|Ht>-    towards  Ssing  rules  for  the  beft  conftiuf)ion  of  ihips 

*W  bottoms, 

'  I.  ••  I  would  recommend  (fays  he),  to  prevent  fli'ps 

iitt  Boiibottoms  from  hoggingf  upwards  amidibip,  to  have  the 

itli^  j.  fore  and  after  part  of  their  keels  deep  enough,  that  the 

Dpper  part  naay  bc  made  to  admit  a  rabbet  tor  the  gar- 

board  Oreak,  that  the  main  body  and  bearing  part  of 

the  (L'ps  botloms  may  be  made  to  form  an  arch  down- 

I  wards  in  their  length,  fuppofe  with  the  fame  (hecr  as 

their  bends,  at  ihe  rate  of  about  2  inches  for  every  30 

,  feet  of  the  extreme  leneth  of  the  keel  towards  the  mid- 

lliip  or  main  frame,  which  may  be  reckoned  the  crown 

of  the  arch  ,  and  tbe  lower  part  of  the  keel  to  be  made 

^  Araight,  but  laid  upon  blocks  fo  that  it  may  form  a  re- 

eular  convex  curve  downwards  at  the  rate  of  an  inch 

mr  every  30  feet  of  the  extreme  length  of  the  keel,  the 

ioireiil  part  esadlly  under  the  main  frame  ;  which  curve, 

I  reckon,  is  only  a  fu(Bcieot  allowance  for  the  keel  to 

become  (Iraight  below,  after  they  art  launched  afloat,. 

by  the  preSure  of  the  waler  upward  ag}inft  their  Aoors 

amidihip,  which  cauree  their  tendency  to  hog.     And 

certainly  a  ttraight  keel  is  a  great  advantage  in  failing, 

»1  wcH  as  lo  fupport  them  when  laid  upon  level  ground 

or  on  (Iraight  blocks  in  a  repairing  do:k,  without  taking 

damage. 

2,  "  Aj  fquare  ftemed  ihips,  from  e.xperience,  are 
feund  to  anfwer  all  trades  and  purpofcs  bettcr  than 
rauiid  or  pink  ftemed  ihips,  I  would  recoramend  the 
fore  part  of  the  fterapoft,  on  account  of  drawing  the 
witer  lines  in  the  draught,  only  to  bave  a  feiv  inches 
TiLe,  that  the  after  part  may  rtand  quite  upright  per- 
pendicular  to  tiie  keel :  and  for  the  rake  of  the  ftem  I 
would  propofe  the  rabbet  for  the  hudding  ends  for  the 
entrance,  and  bows  from  the  keel  upwards,  to  form  ihe 
.f»me  curve  as  the  water  line  from  4he  ftem  al  the  har- 
'  jwn  toward;!  the  main  breadth,  and  the  bows  at  the  har- 

pin  to  be  formed  by  a  fweep  of  a  circle  of  half  the  threc- 
fourths  of  the  majn  breadth;  and  the  m;iin  tranfom  to 
be  three-fourths  of  the  main-brcadih  j  and  ihe  buttocks, 
at  ihj  loid  or  fail!ng  mark  aft,  to  be  formtd,  in  ihc  fame 
roanncr  as  the  bows  at  the  harpin,  with  a  fweep  of  a 
1  ciidc  of  half  the  Oirce  fcurlhs  of  the  main  breatith,  to 
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extend  juft  as  far  from  the  ftem  and  ftertv  poft  as  to  ad- P«l'n>™ary 
mit  a  rcgular  convcx  curve  to  the  main  frame,  aud  from  P^pM^*"»-^ 
thefe  down  to  the  keel  to  fonn  regular  convex  watcr-        ' 
lines,  wilhout  any  of  thofe  unnatural,  hoUow,  concave 
ones,  cither  in  the  cntrance  or  tun  }  which  rules,  in  my 
opinion,   will  agree  with   ihe  main  body  of  thc  ihip, 
whether  ftie  is  dcdgned  to  be  1>uilt  full  for  burden  or 
fl)arp  below  for  failing. 

3.  "  This  rulc  for  raking  the  ftcm  wiU  admit  all  the 
water-Iines  in  the  fliip's  entrancc  to  form  convex  curves 
all  the''way  from  the  flem  to  thc  midfttip  or  main  framc^ 
which  anfwcrs  much  bctter  for  failtng  as  wcll  as  mak- 
ing  a  fttip  more  eafy  and  Iively  in  bad  weather.  And 
the  bows  ftiould  Aange  off,  rounding  in  a  circular  form 
from  the  bends  up  to  the  gunwale,  in  ordcr  to  meet  the 
main  breadth  the  fooner,  wilh  a  fweep  of  half  the  main 
brcadth  at  the  gunwale  amidftiips  }  which  will  not  only 
prevent  ihem  grcatly  fiom  being  plunged  under  water 
in  bad  weather,  but  fpread  the  ilanding  fore-rigging  the 
more,  to  fupport  thefe  material  mafts  and  fail$  forward 
to  *much  grcater  advantagc  than  in  thofe  over  iharp 
bowed  Aitps,  as  has  been  roentioned.  And  as  the  faU- 
ing  trim  of  Aiips  in  general  is  morc  or  lefs  by  the  ftem, . 
this  makes  the  water  iines  of  the  entrance  in  proportion 
the  ftiarpcr  to  divide  the  particles  of  water  thc  eaiier, 
fo.that  the  fliip  may  prefs  through  it  with  the  leaft  re> 
fiftance. 

4.  "  The  run  ought  to  be  formed  Aiorter  or  longer, , 
iiiller  or  ftiarper,  in  proportion  to  thc  entrance  and  main 
body,  as  the  (hip  is  deHgned  for  burden  or  failing  faft. 
The  convex  curves  of  the  water  lines  Aiould  Iciren  gra- 
dually  from  the  load  or  failing  mark  aft,  as  lias  been  ■ 
mentioned,  downwards,  lill  a  fair  Araight  taper  is  fonn- 
ed  from  the  after  part  of  the  tloor  to  the  fternpoft  be- 
low,  without  any  concavity  in  the  water  lines  ;  which  ■ 
will  not  only  add  buoyancy  and  burden  to  the  after  ~ 
body  and  run  cf  the  ihip,  but,  in.  my  opinion,  wUl  help  ■ 
both  her  failing  and  fteering  motions  ;  for  the  preSure 
of  the  water,  as  it  clofcs  and  rifes  upon  it  to  come  to  its 
lcvel  again,  and  611  up  that  hoUow  which  is  made  by 
the  forc  and  main  body  being  preircd  forward  with  fail,' . 
will  impinge,  and  aft  wlth  morc  powcr  to  help  thc  ihip  : 
forward  in  her  progreflive  motion,  than  upon  thofe  un- 
natural  concave  runs,  which  hava   fo  much  more  flat 
dead  wood,  that  muft,  in  proportion,  bc  a  binderance  ' 
to  the  Acmbeing  tumed  fo  eafily  by  the  power  of  lh«-- 
belm  to  fteer  the  fliip  to  the  greated  advantage." 

Many  and  variouS  are  the  methods  which  are  employ- 
ed  to  dcfcribe  the  feveral  parts  of  a  fliip.     In  the  follow- 
ing  problcms,  however,  thofe  methods  only  are  given  ■ 
which  appear  to  bc  moft  eaCly  applied  to  pra61ice,  and  ■ 
whicb,  at  the  fame  timc,  will  aiilWer  any  propofed  pur- 
pole. 

Prodlem  I.  To  defcribe  iit  the  plane  of  eIcvation  the, 
Aieer  or  curvatiire  of  the  top  timbers. 

Let  QJl  (fig  3.)  be  thc  lenglh  of  the  Aiip  bclweenpiate 
the  wing  tranlom  and  the  rabbet  of  the  ftem.     Thencccclxxxv. 
fince  it  is  generally  agrced,  efpccially  by  the  French  ^>g-  3- 
conAruAors,  that  the  broadeft  part  of  the  Aiip  ought  -,   ^? 
lo  bc  about  one-twelflh  of  the  lcngth  before  the  main^,  ^1,^ 
frame  or  dead  iiat ;  -thcrerore  make  R0  equal  to  five-miin  frame 
twelrths  of  QR,  and  ©  will  bc  ihe  Aation  of  the  mainabout  onc- 
frame  ;  fpace  the  olher  framcs  tn  the  keel,  and  from  ^'*'*'f''>  be- 
tliefe  points  let  pcrpendiculars  be  drawn  to  the    keel.^j,j^j.^*|jj- 
Let  ©P  be  thc  height  of  the  fliip  at  the  main  frame,thcni!p.  . 
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Vt  tlie  heiglit  at  lli«  aftermoft  frame,  and  KK  the 
height  at  the  ftem.  Through  P  draw  EPL  parallel 
to  the  keel ;  dercribe  the  quadrants  l^GI,  PAIN,  the 
radius  being  P0  ;  make  PH  equal  to  EF,  and  PO 
equal  KL,  and  draw  the  parallels  GH,  OM  :  I)ivide 
GH  rimilar  to  ©C,  and  PM  rirailar  to  ^R.  Through 
thefe  points  of  divifton  draw  lines  perpcndicular  to  EL, 
and  the  feveral  portions  of  thef€  perpendiculars  contain- 
ed  between  EL  and  the  arch  will  be  the  rifings  of  tlie 
top-timher  line  above  "EL.  A  curve  drawn  through 
thefe  points  will  form  tlie  top-timber  line. 

This  line  is  more  f  alily  drawn  by  means  of  a  curved  or 
bent  ruler,  fo  placed  ihat  it  may  touch  the  three.poinU 
F,  P,  andK.- 

PrOB.  II.  To  defcrib*  the  flem. 

Let  K  (C?.  3.)  be  the.upper  part  of  tha  ftera,  through 
which  draw  KS  parallel  to  the  keel,  and  equal  to  twice 
KR  :  Through  the  termination  of  the  wales  on  the 
ftem  draw  TW  parallel  to  QR.  Then  from  the  cenlre 
S,  ■wilh  the  diftance  SK,  ciefcribc  an  arch  :  Take.an 
extent  equal  to  the  neareft  diftance  between  the  parallels 
WT,  QJ{  }  and  find  the  point  W,  fuch  that  one  point 
of  the  compafs  being  placed  there,  the  other  point  wijl 
juft  touch  the  nearett  part  of  the  above  arch  ;  and  f(rom 
this  point  as  a  centre  delcribe  an  arch  until  it  meets  thc 
keel,  and  the  ftem  will  be  formed. 

Prob.  III.  To  defcribe  thc  fternpoft. 

Set  oir  Oy  (fig.  3.)  for  th^  rake  of  the  po(l :  draw 
VX  perpendicular  to  the  keel,  and  equal  to  the  height 
of  the  wing  tranfom,  join  (i)X,  and  it  willjreprefent  tbe 
aft  fide  of  the  poft. 

PrOB.  IV.  To  derctibe  ihe  half  breadth  line. 

Let  MN  (fig.  4.)  be  the  given  lcngth:  Make  N© 
equal  to  five^twelfths  of  MN  ;  draw  tlie  line  ©P  per- 
pendicular  to  MN,  and  equal  to  the  propofed  fxtreme 
half  breadth.     Let  ME  be  the  round  aft  of  the  ftern 
or  wing  tranfom  ;  make  EO  perpendicular  to  MN,  and 
cqual  to  the  given  half  breadth  at  the  ftern,  which  is 
generally  between  two-thiids  and  three-fourths  of  the 
main  half  breadth  ■,  and  defcribe  the  arch  MO,  the 
centre  of  which  is  in  the  middle  line.    Space  the  frames 
(A),  A,  B,  &c.  and  (1),  i,  2,  &c.     Fiom  the  centrc 
©,  with  the  radius  ©P,  defcribe  the  quadrant  PRSj 
defcnbe  alfo  the  quadrant  PCT.     Through  the  point 
O  draw  ORU  parallel  to  MN ;  divide  the  Araight  linc 
RU  fimilar  to  M®  ;  and  ihrough  thefe  points  of  di- 
vifu>n  draiw  lini!s  perpendicular  to  MN,  and  meeting 
the  arch,     Transfer  thefe  lines  to  the  correfpondent 
|i;amet  each  to  each,  and  a  curve  drawn  through  the 
eytremities  will  repreient  thaUpart  of  the  fide  contain- 
ed  between  thc  main  frame  and  the  ftern.     Again, 
through  Qj  the  exfremity  of  the  foremoft  frame,  draw 
Oy  parallcl  to  MN.     Or  makc  PV  a  fourth  or  third 
part  of  PU,  accordirig  as  it  is  intended  to  make  the  fliip 
jnore  or  lers  full  towards  the  bow.     pivide  VC  fimilai; 
to   ®C ;    through  thefe   points   draw  lines   perpendi- 
cular  to  MN,  and  terminating  in  the  quadrantal  arch  : 
Transfer  thefe  lines  to  the  corrarponding  timbers  in  the 
fore  part,  and  a  curvc  drawn  through  the  extreme  poinls 
will  limit  4hat'part  of  the  Aup^s  fide  contained  between 
P  and  Q.     Continue  the  curve  to  the  next  timbcr  at 
X.     From  Q  draw  QZ  perpendicular  to  QX  ;  make 


thc  angle  2^0  equaT  to  ZQN,  and  thc  poin^  Z  will 
be  thc  centre  <^the  arch  forming  the  bow 
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if  it  is  prop^&d  tha^t  the  btcaddi  of  the  Ihlp  at  the  tiraniesMihaU 
adjacent  to  the  main  £rame  ihall  be  eq«al  to  tbr  breadlh  ''"^^^ 
at  the  main  frame ;  in  this  cafe,  thc  centres  of  the  qu»-.  '  J 
drantal  arches  wiU  be  at  the  points.  of  intcrleAion  of 
thele  frames  with  the  lijie.MN;  natndy,  at  (A)  and 
(i).  Alfo,  if  th«  height  of  the  Snip  at  the  fraines  (A) 
and  (l),,is  to.be  the  laipe  a»  at  dead  (iat,  the  quadrantal 
arcbes  in  fig.  3.  .are  lo  be  d«fckibed  from  the  points  o{ 
interfe£Uon  oi  thelĕ  fraines  witlt  tbeJine  EL. 

Tfhfilif  rulps,  it  is  CTident,  are  variaWe  afcple»fure^ 
and  any  perfoa.acquainted  with  the  firft  principleii  if 
mathematics  may  apply  calaulati«Ni  ta'find  the  rada  of 
the  feveral  fwccps. 
,    Prob.  V.  To  defcribc  thc  main  frame  or  dead  Aat.        4. .  I 
^  ,  This/rame  i^that  which  contain»  the  greateft  fpace,OftiKnl! 
(pd  the  pariicular  fomj  of  each  o£ith«  other  (nma  de.*'P'^ 
pcuds  vcry  mucb  on  it.     If  tbc  (hip  is  intended  to  carry 
a  great  burden  in  proportion  to  her  piincipal  dinienficm$, 
this  fram«;is  made  veiy  fuU ;  but  if  flic  is  intended  to 
fail  faft,  it  is  uruaJJy  made  Aiarp.    Hence  ariiirs  diveifit)r 
of  opinions  refpef)ing  its  foTm  ;  each  conAruAor  nCng 
that.which  to  him  appears  preferablc.     In  oider  to  kvt 
repetition,  it  is  jodged  proptr  lo  e.\-pluin  ccrtain  opera- 
tions  which  necetraiily  cnter  into  all  tbe  diiTerent  oie^ 
thods  of  conftiu£liag'thisitaine. 

In  thc  planc  of  thc  upper  fide  of  the  keel  produced,GtociaI 
draw  thc  Une  AB  (fig.  3..)  equal  to  thc  propofed  breadlhwet|ei 
of  the  Ihip;  bifea  AB  in  C,  and  draw  AD,  CE,  ar,d^«"*«l 
BF,  perpendiculai  to  AB.  Tben,  fince  the  tMO  SdMr'  , 
of  a  fliip  arc  Sroilar,  it  i&  therefore  thought  fufiicient  to 
defcr)be  thc  half  of  cach  frame  between  the  roain  iraine 
and  the  fteTn  on  or.e  fide  cf  the  middle  line  CE,.and 
the  half  of  each  of  thore  before  the  main  franie  on  tbe 
other  fide  of  it.  The  firft  half  is  c»lkd  the  ti/ier-iody, 
and  the  other  the  /ore-hody.  The  aftcr-body  is  com-s 
monly  defcribed  on  ihc  left  fidc  of  the  middle  line  ;  and 
the  fore-body  on  the  jight  .fide  of  it :  bencc  the  line 
AD  is  called  the  Jide  line  of  the  cfur  body,  and  BF 
the  fide  line  of  \\itfore  body.  Make  AD  and  BF  each 
equal  to  the  height  of  the  (hip  at  the  main  frame.  Mak< 
AG,  BG,  and  AH,  BH,  equal  to  the  lowcr  and  upp* 
heights  of  breadl^i  rcfp«clive!y,  laken  from  the  fljcer- 
plan.  Let  I  >  bc  the  load  water  line,  or  line  of  iloata> 
tion  when  the  ihip  is.loaded,  and  KK  thc  beight  of  the 
nfing  line  of  ihe  floor  at  this  framc.  Make  .CN,  CO, 
each  equal  to  half  thc  length  of  ihc  iloor  timber,  and 
N,  O,  wiU  be  the  heads  of  the  Aoor  timbcr,  through 
which  draw  perpendiculars  to  AB.  Make  Qtn,  £  1», 
cach  etjual  to  half  thc  thicknefs  of  the  Aempoit,  and  C«, 
£n,.  cqual  to  half  thc  lhicknefs  of  the  ftcrn,  and  join 
mm,  nn. 

Methcd  I,  Of  dffcribing  a  main  frame.—Yi<m  the 
centre  a  (fig.  5),  in  the  lower  breadth  linc,  defcribe 
the  lower  breadlh  fwcep  Ge-,  make  NA  equal  to  the 
propofed  radius  of  the  iloor  fweep,  and  from  the  certre 
b  defc»ibe  the  floor  fweep  N^  Let  the  radius  of  tbe 
reconciling  fweep  be  A  ^,  equal  10  about  the  half  of 
AC  ;  then  make  A  h  equal  to  N  b,  and  A  m  equal  t» 
G  a.  Now  from  the  centrc  a,  with  an  estent  €qual  to 
g  m,  defcribc  an  arch,  and  from  thc  centre  b,  with  the 
extent  g  h,  dcfcribe  an  arch'  inlerfeaing  thc  formeT  in 
,  which  will  be  the  centre  of  thc  rcconciling  fwecp  tf. 


Join  N«»  by  an  inverted  cuttc,  the  ctntre  of  which  iriy 
Rcmark,     bĕ  in  the  line  b  N  prccuced  downwards }  or  it  may  be 
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ioiMd  by  two  eurvH,  ey  b^  k  (Iraight  Mt»  if  tbett  u 
iittk  rifing  ^  ■kd  hence  tlM  lawer  purt  «f  tkenttin  ihuiie 
wiU  be  deCitibed. 

In  arder  t»  fenn  die  top  timber,  mak.e  F  i  equal  to 
fiich  part  of  tbe  half  brcadth,  agreeable  to  the  propo- 
ied  roond  of  the  fidc,  as  one<feTenth ;  join  H  i,  and 
nalte^ieaual  to  about  two-thirds  of  Hi:  make  the 
*ntle  H  t  /  eqHal  to  i  H  //  and  firom  the  centre  /  at  the 
dittanec  /H  deictibe  the  arch  H  i ;  and  from  the  centre 
0,  the  iDterfe£Hon  of  /i,  and  l  F  produced,  defcribe  the 
arch  H,  and  the  top  timber  will  be  formed. 

II.  To  depcribe  a  tnain  Jrame  ofan  inteHneiuite  ca- 
f»eif,  ihat  is,  neither  tooflat  nor  too  Jbarp.^—TA^iit  the 
line  AX  (fig.  6.),  which  limits  the  head  of  the  Aoor 
tiittber,  into  three  eqaal  parts  }  and  make  a  b  equal  to 
one  of  them.  Divtde  the  line  d  B,  the  perpendicuUr 
diilince  betwcen  the  load  water  line  and  the  plane  of 
the  npper  fide  of  the  kcel,  into  feTen  equal  parts  ;  and 
iet  off  one  of  thefe  patts  from  d  to  c,  and  £rom  e  to  m. 
Let  GH  be  the  lower  deck,  jtnn  G  m,  and  produce  it 
tOf.  Draw  the  Anight  Hne  V<f,  bife£l  it  in  n,  and 
fieai  the  polnts  n,  a,  Mlcribe  arches  with  the  radius  G  ^ 
mteriĕding  each  other  in  P,  which  will  be  the  centre  of 
the  arch  n  a.  The  centre  of  the  atch  V  »  is  fottnd  by 
dercribing  arches  downwards  with  the  &me  radius. 

With  an  extent  equal  to  once  and  a  half  of  B  e,  de- 
ietibe  archea  from  the  points  b,e,  interfe6ting  each  other 
n  A,  and  £rom  this  point  as  a  centre  defcribe  the  arch 
eb  ;  make  a  t  equal  to  </  m,  and  join  A.m,  A.I.  Then, 
b  order  to  reconcile  two  atches  fo  as  to  make  a  &ir 
cnrre,  the  centret  of  thefe  arches  and  of  the  points  of 
contaA  muil  be  in  the  &me  (Iraight  line.  Hence  the 
pcbt  k  will  be  the  centre  of  the  arch  dm,  and  o  the 
centie  of  the  arcb  a  l.  Thc  arch  lm\»  dcfi»il>ed  from 
deccntre  A. 

To  £»rm  the  top  ttmber,  {et  back  the  tenth  part  of 
'ioa  half  brMdth  from  K  to  S  upon  the  line  of  the  ie- 
coid  deck  'y  then  with  an  extent  equal  to  two-thirds  of 
the  wltale  bieadUi  defcribe  an  arch  throueh  the  points 
Sand  H,  tbe  upper  height  of  breadth.  A?ain,'  make 
MI  eqiial  to  the  fifth  patt  of  the  half  breadth  ;  defcnbe 
an  atch  of  a  circle  through  the  pmnts  S  and  T,  taking 
tbe  diwonal  GB  for  the  radius.  As  this  arch  is  in- 
Terted  m  tefpeA  of  the  arch  d  S,  the  centre  will .  be 
tniiioat  tlte  Sgiiie.  Hence  one-half  of  the  main  frame 
is  ibtmed,  atid  the  other  half  is  defcrlbed  by  fimilar  ope- 
tatioitSL 

Remart.  Thit  frame  may  be  made  more  or  lefs  full 
by  altering  the  feTeral  radii. 

III.  To  defiribe  a  mainframe  ofa  circular  form.— 
Let  the  lĕveral  lines  be  drawn  as  before :  Then  make 
Od  (fig,  7.)  equal  to  the  half  breadth  Ga,  and  fiom 
the  centre  a,  with  the  radius  G  a,  defcribe  the  arch 
^GrO.  Let/bethe  head  of  the  iloor-Umber,  and 
da  the  ri£ng.  Affume  the  point  f  in  the  arch,  ac- 
cording  to  the  propofed  round  of  the  fecond  futtock,  and 
ddcribe  the  arch  df;  the  centre  of  which  may  be  iound 
a*  in  the  fonner  method  :  from  the' centre  a,  with  the 
dittance  ad,  dcfcribe  the  arch  dcO',  make  dc  equal  to 
«■e-third  of  dO,  and  the  an$^e  dc  h  equal  to  c  d  k,  and 
fnom  tbe  centte  h  defciibe  the  arch  dc.  The  inverted 
aich  e  O  may  be  debrtlied  as  before. 

IV.  To  dejer^  a  tery  fair  main  frame. — Let  the 
Tcitical  and  horicontal  unes  be  dra^m  as  before  :  let  b, 
fig.  8.  be  the  iloor-head,  and  b  k  the  tiiing.    Divide  G  c 
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into  two  equal  parts  in  die  point  J,  and  u]ft>h  ĕd  i.t-  PrelimiM- 
fcribe  the  io^tst  db  ac,'vi\  which  infcribe  the  quadrant  "^  *''^°' 
dea.  Divide  the  line  bd  into  any  number  of  equal  parts  '""' 
in  the  points  O,  N,  M,  L,  and  draw  the  lines  Lm,Met 
lin,Ob,  perpendicular  to  db.  Divide  the  line  G  C, 
the  depth  of  the  hold,  the  rifing  being  dedu£led,  into 
the  fame  number  of  equal  parts  in  the  points  E,F,  I,K, 
and  make  the  lines  E/»,  Py,  I  r,  Ks,  in  the  fiame, 
equal  to  the  lines  0  b,  N»,  M*,  L  /w,  in  the  fquare, 
each  to  each  refpe£Uvel7  ;  and  tbrough  the  pmnts  G,  ^, 
a,  r,  i,  b,  defcribe  a  curve.  The  remaining  part  of  the 
nrame  may  be  defcribed  by  the  preceding  melhods. 

V.  To  de/eribe  the  main  frame  of  a  Jbip  intended  ta 
be  a  faft  Jailer.—TYie  principal  lines  being  drawn  as  be- 
fore,  let  the  length  of  the  Aoor-timber  bc  equal  to  half 
the  breadth  of  ihe  (hip,  and  the  rifing  one-fifUi  or  one- 
fixth  of  the  whole  length  of  the  floor-timbcr,  which  lay 

off  from«  to  £,  fig.  9,  Through  the  point  £  draw  theFig.  59 
Une  T  X  perpendicular  to  GC,  and  d  E  perpendiciilar  to 
AG.  Join  T  d,  which  bi(efl  in  B,  and  draw  BF  per- 
pendicular  thereto,  and  meetmg  CG  produced  in  F, 
from  the  centre  F,  at  the  dillance  FT,  defcribe  the  fe< 
micircle  T^D.  Divide  GT  bto  any  number  of  parts, 
VW,  &c.  and  bifea  the  interrals  DV,  DW,  &c.  in 
the  points  X,  Z,  &c. ;  then,  from  the  centte  X,  with 
the  extent  XV,  defcribe  the  femicircle  D  ^  V,  interiec- 
ting  AG  in  b.  Let  VP  be  drawn  perpendicular  to 
GT,  and  b  P  perpendicular  to  AG,  and  the  point  of  in- 
terfe61ion  P  will  be  one  pmnt  throueh  which  the  carve 
is  to  pafs.  In  like  manner  proceed  ror  the  others,  and 
a  curve  drawn  through  all  the  points  of  intetfe£tion  will 
be  part  of  the  curve  of  the  main  frame.  Tberemain- 
ing  part  of  the  curTC  from  £  to  Y  will  be  compofed  of 
two  arches,  the  one  to  reconcile  with  the  former  patt 
of  the  cunre  at  £,  and  the  other  to  pai^  thiough  the 
point  Y,  the  centre  of  whicb  may  be  found  by  any  of 
the  preceding  methods.  In  order  to  find  the  centre  of 
that  which  joins  with  the  curTe  at  £,  make  TR  equal 
to  the  half  of  GD,  and  join  £R,  in  which  a  proper  centre 
for  this  arch  may  be  eafily  found. 

The  portion  G  &  £  of  the  curve  is  a  parabola,  whoie 
Tcrtes  is  G  and  parameter  GD. 

For  GD  :  G  6  : :  G  A  :  G V  by  conAruaion. 

Hence  DG  x  GV  =  GA»,  which  is  the  equation  for 
a  parabola. 

VI.  To  defcnhe  a  mam  frame  afa  middling  capaci' 
ijr.— Let  the  length  of  the  Aoor-timber  be  equal  to  one- 

half  of  the  breadth  of  the  (hip.  Make  Od,  fig.  lo.Pig^ict 
equal  to  one-fourth  of  the  length  of  the  floor-dmber, 
and  draw  the  perpendicular  dc  equal  to  the  rifing,  and 
divide  it  into  two  equal  parts  in  the  point  e.  Deicribe 
an  arch  through  e,  and  the  extremity  a  of  the  floor-tim- 
ber,  the  radius  being  equal  to  the  half  breadth,  or  more 
or  leic  according  to  the  propofed  round  of  the  floor-head. 
Then  with  the  radius  O  /,  half  the  length  of  the  Aoot- 
timber,  defcribe  the  arch  e  Y. 

Draw  Im  perpendicular  to  OA  :  biied  A  «  in/,  and 
draw  the  pcrpendicular  p  q.  From  the  middle  kS.  Afi 
draw  the  perpendicu}ar  r  s,  and  fpom  the  middle  of  A  r 
draw  the  perpendicular  t  u.  Make  n  is,  pg,  each  equal 
to/«r:  make  the  diOances /y,  r^,  eachequal  to  ag; 
r  F,  /  E,  each  equal  ioah;  and  / x  equal  to  a  £.  Tlien 
a  curve  drawn  tbrough  the  points  a,  »,  y,  F,  *,  T,  will 
form  the  under  part  of  the  mldihip  frame. 

We  (hall  iixa£u  thefe  methods  of  deiciilHng  the  mdi\ 
Kk  frame 


Digitized  by 


Google 


25« 


S  H;I  P-B  U  I  I.  D  I  N  G. 


vale,  p.  sa. 


TraM  de 
Navire  ie 
Bougutr, 
p.  6oi. 


I1f.  IT. 


Prelimin»-  frame  of  a  Aup  wUh  ihe  following  reniark  from  M.  Vial 

blf  "**    "^"  Clairbois  *.     "  It  feeni8  (Cays  he)  that  they  have  af- 

.       '"''     feded  lo  avoid  Araight  lines  in  naval  archite£lure  j  yet, 

*  Arcbitee- g^oraetncally  Tpeaking,  it  appears  that  a  main  framc 

ture  Na-    iormed  of  Itraight  lines  yrUl  have  both  the  advantage 

and  Cmi^licity  over  others."     To  illuArate  this,  draw 

the  llraight  line  M  N  (fig.  9.)  in  fuch  a  roanner  that 

the  mixtilincal  fpace  MsJ  inay  be  eq[ual  to  the  mix- 

tilineal  fpace  DNY.     Hence  the  capacity  of  the  main 

frame  formed  by  the  Hraight  lines  MN,  NY  will  be 

equal  to  that  of  the  frame  formed  by  the  curye  M  a 

D  Y  }  and  the  frame  formed  by  the  llraight  lines.  will 

£>r  the  moft  part  be  always  more  fufceptible  of  recelving 

a  bow  that  will  eafily  divide  the  Auid.     It  is  alfo  evi- 

dent,  that  the  cargo  or  balUil,  being  lower  in  tbe  frame 

formed  of  Araight  lines  than  in  the  other,  it  will  ihere- 

fore  be  more  advantageou{1y  placed,  and  will  enable  the 

ihip  to  carry  more  ^ail  (c) ;  fo  that  having  a  bow  equal- 

ly  weH  or  better  formed,  fhc  will  lail  faller. 

Prob.  VI.  To  dercribe  a  (lern  having  a  fquare  tuck. 
Let  AB  (iig.  II.)  be  the  middle  line  of  the  poO, 
snd  let  CD  be  drawn  parallel  thereto  at  a  diHance  equai 
to  half  the  t]iicknef$  of  th^  poft.  Make  C£  equal  to 
the  beight  of  the  lower  part  of  the  fafliioD-piece  above 
the  keel :  make  CT  equal  to  ihe  height  of  the  extie- 
mity  G  of  the  tranfom  above  the  plane  of  the  keel  pro- 
^ced,  and  CH  equal  to  the  height  of  tlie  tranfom  on 
the  poft,  HT  being  equal  to  3bpve  one-ninth  or  pnc- 
tenth  6f  QT,  and  delcribe  the  arch  GH,  the  centre  of 
i|vhich  will  be  in  BA  produced  :  make  £K  equal  to 
five-twelfths  of  £T  :  through  K  draw  KL  perpendicu- 
lar  to  CD,  and  cqual  to  £K  }  artd  with  an  extent  equal 
to  £L  dercribe  the  arch  £L.  Make  GI  equal  to  the 
half  of  £r,  and  from  the  centre  I  dcfcribe  tbe  arch 
GM,  and  draw  the  reconciling  curve  ML-— Let  the 
curve  of  the  faihion-picce  be  produccd  upwards  to  the 
point  reprefenting  the  upper  beight  of  breadth  as  at  O. 
Make  ON  equal  to  the  beight  of  the  top-timber,  and 
BN  eqaal  io  the  half  breadth  at  that  pliice,  and  join 
ON.  Through  N  and  the  upper  part  of  the  counter, 
let  arches  be  cKlcribed  parallel  to  GH.  The  laSerel, 
windows,  and  remaining  part  of  the  ftem,  may  be  £nilh- 
cd  agreeable  to  the  fancy  of  the  iirtift. 

In  iig.  12.  the  proje£iton  of  the  ftern  oa  the  plane  of 
elevation  ts  laid  down,  the  method  of  doing  which  ii 
obvious  from  iufpe£Uon. 

If  the  tranfom  is  to  round  «ft,  then  Snce  the  fa(hion- 
pieces  are  always  Gded  ftraight,  their  planes  will  inber- 
{e6t  the  Okcer  and  Bootr  planes  in  n  Araight  line.  Let 
Gj'  (iig.  14.)  be  the  interre£tion  of  the  plane  of  the  &• 
ihion-piece  -Hith  the  iloor  plane.  From  the  point  g  draw 
^W  perpendlcular  to  f  M  :  make  yi  cqual  to  the  height 
of  the  Uick,  and  Wi  being  joined  wUl  be  the  interlec- 
tion  o£  the  plane  of  the  faihion-piece  with  the  {heer 
planc,  Let  the  water  lines  in  the  iheer  plane  prOduced 
meet  the  linc  iW  in  the  pgints  a,t,A,  and  draw  the  per- 
{lendiculars  aa,fs,  hh.  From  the  points  a,s,  h  (fig.  14.) 
4raw  lincs  parsdlel  to  G^  to  interfeS  each  correlpond- 
ip£  watci  linc  in  the  iloor  plane  io  the  points  3,  3,  i. 


Kg.  I». 


Plate 

«ecclszxvii. 

Fig.  14. 


From  the  points  G,  j,  2,  i,  in  the  0oor-plane  dnwMif 
lines  perpendicul^r  to  ^  M,  interl«ding  the  water  liDe;   ^H 
(fig-  *30  '"  the  points  G,  3,  2,  i ;  smd  tlirough  theCt ,  ^H 
points  delcribe  the  curve  G  3  3  1  k;  and  WG  3  2,^^ 
1  k  will  be  the  proje£lion  of  the  plane  of  the  falUon> 
piece  on  the  ftieer  plane.     Through  the  pmnts  G,  3,  j, 
»  {^%-  13O  ^^V  tte  lines  GF,.  3  A,  28,  j  H,  p«.F5|.,, 
pendicular  to  W  jl ,-  and  makc  the  lines  WF,  a  K,  /Sj 
h  H,  cqual  to  the  iines  gG,  a  3,  r  2,  h  i  (6g.  14.)  re, 
fpe£lively,  and  WFASH  k  will  be  ihe  true  fonn  of  tli* 
plane  of  the  aft  fidc  of  tbe  JaAjion-piece.    Witep  it  is 
in  its  propcr  poGtion,  thc  line  WF  will  be  in  the  rame 
planc  with  dic  ftieer  line ;  thc  linc  4  A  in  tbe  faaw 
plane  with  the  water  line  4  3  >  the  line  x  S  m  the  iaae 
plane  with  tbe  watcr  line  s  2;  and  the  Une  iH  in  the 
(ame  planc  with  the  water  line  h  i.     If  linet  be  drami 
from  the  lev«ral  pgints  of  interiedion  of  the  w«tcr  linet 
with  the  rabbet  of  the  port  (fig.  13.),  perpendicuUr  tr 
g  M,  and  curved  lines  being  drawn  from  thefc  points  to 
G,  3,  2,  i   (fig.  14.)  refpt<aively,  will  give  tbe  ifm^,^, 
fmd  dimeniions  of  the  tuck  at  the  feveral  water  lines. 

PnoB.  VII.'  To  b<vel  tbe  fafluon-piece  of  a  fqaaK 
tuck  by  water-lines. 

As  ihe  ^adiion-piece  both  rakes  and  cants,  the  fiaM$ 
of  the  water-lincs  will  thereforc  intcrred  it  hi^er  oo 
the  aft  than  on  the  fore-ftdc :  but  before  the  heigbts  on 
the  fore-iide  can  be  found,  the  breadtb  of  the  timhdr 
rouft  be  dctermined ;  which  lct  betn  (fig.  15,),  JHtea, 
as  it  cants,  the  breadth  in  the  dire^lion  of  the  w^ter- 
line  will  CNceed  the  trute  breadlh.  In  order  to  f>ad  tli* 
true  breadth,  form  the  3ft-fide  of  tbe  fafttion-picce  as  di> 
re^led  in  the  laft  problcm. 

Let  t  e  (fig.  13.)  be  the  aft-(i4e  of  thc  rahbet  on  ihepig.i) 
tmtfide  ot  tbe  poft,  WM  the  common  fc.^ion  of  thepian 
of  the  faftiion-piece  and  the  flieer-plan.  BeCore  tiiis  iaft  ! 
line  can  be  determined,  the  fcveral  water-line«  1,  3, 3, 
4,  and  5,  ibuft  be  drawn  parallel  to  the  keej,  which  may 
reprefent  (o  many  tranfoms..-^Let  thefe  wstter4iBes  bc 
forroed  aod  cndcd  skt  the  aft-fide  of  the  rabbet,  as  k 
fig.  14.  where  the  rouods  jit  Qf  the  reveral  tranibms  aie 
dercribed,  limiting  ihe  curvps  of  ihe  water4ines.  Nbw 
the  line  WM  niuft  rake  fo  as  to  leave  room  for  half  tkc 
thicknefs  of  the  poft,  at  the  tuck :  in  erder  to  whidi, 
prcduce  W;  to  r ;  make  rg  half  thc  thickners  of  tbe 
poR  ;  through  r  draw  a  liue  paraUel  jto  g  M  to  mteried 
g  G  m  i  :  thcn  with  the  radius  r  l>,  fro«B  ct  the  point  af 
the  tuck  as  a  centre,  defcribe  an  arch,  and  draw  tbit  lioe 
WM  juft  to  touch  ihe  back  of  that  ar ch. 

The  line  WM  being  drawn,  Ict  any  pcnnt  I  ia  it  i» 
aAumcd  at  pleafuFe  :  from  i  draw  iy  perpen^cnlsr  to 
g  M  :  through  y  ixzy  yf  (fig.  14.)  paralliel  to  g  G,  i«* 
terJeaing  tbe  line  My  drawn  perpendicukT  to  /  M  i« 
the  point  f,  From  M  draw  M »  perpendicular  to  yS, 
and  from  y  draw  y  n  perpendicukr  to  WM  (fig.  is)- 
Make  M  n  (fig.  15.)  equal  to  M  1  (fig.  14.) ;  thtn  MI 
(fig.  15.)  b(angequal  to  yi  (fig.  13.),  join  ni,  «ni 
the  angle  i  n  M  will  be  the  bevelling  to  thc  horiaontal 
plane.  Again,  make  Mjb,  M/  (fig.  1$,)  teff»&mdl 
cqual  to  y  «  (fig.  13.)  and  M/(fig.  14.),  and  join  a/j 

tci 


{c)  It  is  not  a  gencral  mle,  that  lowering  the  cargo  of  a  ttiip  augments  her-  italHlity.  This  is  demoniirated  by 
the  ChevaJier  de  Borda,  in  a  work  publifticd  by  M.  de  Goimpy  upon  this  fuhjeft.  See  alfo  VArc}ute9urt  lla»it 
par  M.  Vialdu  Clmrbtit,  p.  aj. 
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m^^  ttA  (he  angle  M  zf  will  be  ihe  beve11ing  to  the  (heer* 

riyi^  plane. 

L^*  .     The  bewUing  being  now  feund,  draw  the  line  a b 

P  ,',  (fig.  15.)  parallel  to  js  »,  asaot  bn  being  the  fcantling 
of  the  timber.  Thcn  n  x  will  be  the  breadth  of  the 
timber  on  the  horizontal  plane,  ^nd  %  e  tts  breadth  on 
the  Iheer^plane,  and  a  e  what  it  is  within  a  fquare. 

Now  as  the  Imes  ^  G,  a  3,  /  2,  Alt,  tfi,  reprefent 
the  aft>lide  6f  the  falhion-piece  on  the  borizontal  plane 
(fig.  14.),  dotted  lines  may  be  drawn  parallel  to  them 
to  reprefent  the  fore-fide,  making  n  x,  (fig.  15.)  the  per- 
pendicalar  diAance  between  the  lines  repreienting  fote 
ind  aft  fides  of  the  fa(hion-piece.     fiy  thefe  lines  form 

I  (he  ibre-fide  of  the  fa(hion-piece  in  the  fame  manner  as 

the  aft-fide  was  [otmed.  The  water-lines  on  the  fore- 
fide  of  the  plane  of  the  iialhion-piece  uull,  however,  be 
fifft  drawn  in  fig.  13.  thus  :  Draw  the  lines  eb,  cd  pa- 
tallel  to  WM,  and  whofe  perpendicular  didances  there- 
6om  nivf  be  equal  to  a  ^  and  »«  (fig.  15.)  refpe£live- 
\j,  Draw  a  line  parallel  to  a  A  through  the  point 
where  the  line  cd  imerfe£ls  the  fifth  water-line.  Draw 
•  line  parallel  to  i>  A  through  the  point  where  the 
fourth  watrr-line  inter(cfts  the  line  r^;  in  like  manner 
^roceed  with  the  oiher  water-lines.  The  fore-fide  of 
the  ^lhton-piece  is  now  to  be  defcribed  by  means  of 
thele  new  water-Unes,  obfer<ring  that  the  diltances  in 
the  iloor-plane  mu(l  be  fet  oif  from  the  line  e  b,  and  not 
froM  WM,  as  in  the  former  cafe  j  and  a  eurve  defcrib- 
1  ed  throogh  ihe  points  5,  3,  2,  i,  where  ihele  diHances 
(each  to,  mll  riiprelcnt  the  fbre»fide  of  the  fafhion-piecĕ. 
The  nearert  dittatice  between  thc  points  5,  3,  2,  1 
tad  the  ah  fide  of  the  fa(hion-piece  is  what  the  bevelling 
b  beTond  the  fquare  when  both  ilock  and  tongue  m 
the  bevel  are  perpendicular  to  the  tlmber.     Make  M  ^ 

^  \(.     (fig.  16.)  equal  to  the  breadth  6f  the  timber,  and  M  5 

rto  the  perpendicular  diRanee  of  the  point  5 
13.)  from  the  aft-(ide  of  the  fa(hion-piece,  and 
i  Join  5  fi,  In  like  manner  proceed  with  the  others,  and 
the  bĕvellnigs  at  there  parts  will  be  obtained  ;  but,  in 
order  to  avoid  con(tifion,  the  perpendiculars  4,  3,  i, 
(fig.  13.),  indead  of  being  laid  olT  from  M  (fig.  16.), 
were  fet  aff  from  points  as  far  below  M  as  the  otner  ex- 
tiemities  of  the  lines  drawn  from  thefe  poiots  are  belov» 
Uie  point^. 

Prob.  VIII.   To  defcribe  the  tranfoms  of  a  round 
poop. 

The  tranfoms  are  lallened  to  the  (lem-poil  in  tlie 

!ame  manner  that  the  door-timbers  are  faflened  to  the 

keel,  and  have  a  rifing  called  the^ig/it  fimilar  to  the  ri- 

fing  of  the  (loor-timbers.     The  upper  tranfom  i;  called 

I  the  wing  tranfom,  the  next  the  Ject  trBnfom,  and  the 

t»thers  \S\zJirJl,fecond,  and  third  tranfoms  in  order.   Thc 

iring  tranfom  has  a  round  aft  and  a  round  up  :  the  round 

vp  of  the  deck  tranlbm  b  the  fame  as  that  of  the  beams. 

The  f3fiiion-piece  of  a  (quare  tuck  mud  be  fir(l  de- 

icrihed,  together  with  the  three  adjacent  frames,  by  the 

taethod  to  be  exp1ained.    The  part  of  the  (lem  above 

the  wing  tranrmn  is  to  be  defcribed  in  the  fame  manner 

as  before,  and  ttay  therefore  be  omitted  in  this  place. 

Tbe  part  below  the  keel  of  the  fa(hion-piece  is  airo  the 

**;fame  in  both  ca(e$.     Let  fig.  17.  reprefent  the  faJhion- 

lT   picce  of  a  fqaare  tuck,  and  the  three  adjoining  frames. 

I)ivide  the  interval  AB  into  Ibur  cqual  parts  in  the 

,    ^nnts  C,  D,  £,  and  ■%tifn  tht  perpenwculars  AF,  CG, 
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DH,  £1,  and  BK  :  the(c  will  be  porlions  of  water-lincs  Prclimina- 
anrwering  to  the  feveral  tranfoms.  'T  '''■o- 

Let  the(ĕ  water-lines  be  defcribed  on  the  Aoor-plaR  ,    °"^^'-  ^ 
(fig.  18.),  in  which  ABC  reprefents  the  wing  tran- Fig.  iS. 


fora.  Deicribe  the  arch  AC  to  reconcile  the  curves 
A  b  and  CE.  Let  LFG  be  the  water-line  anlwering 
to  the  lower  patt  of  the  fa(hion-piece,  the  didance  be- 
tween  ihe  points  L  and  A  being  equal  to  the  excefs 
of  the  proje£Uon  of  the  point  A  beyond  that  of  B 
(fig.  20.).  Draw  CK  (fig.  18.)  perpendicular  to  AM, 
and  make  the  angle  KCM  equal  to  about  25  degrees, 
and  CN  will  be  the  projedlion  of  the  fa(hion-piecc  on 
Ihe  (loor-plane.  Make  AB  (fig.  19.)  equal  to  ABFie.  t^ 
(flg.  17.).  Divide  it  into  four  equal  parts,  and  draw 
the  perpendiculars  AF,  CH,  DI,  EK,  and  BG.  Make 
AF  equal  to  CM,  and  BG  equal  to  MN,  and  draw  the 
curve  FHIKG,  having  a  Ie(s  curvature  than  the  fa- 
(hion-piece  of  the  fquare  tuck  tcpgn.  Make  MO» 
MP,  MQ^,  equal  to  CH,  DI,  and  EK  refpeftively. 
Divide  AL  (fig.  18.)  into  four  eqoal  parts,  and  to 
there  points  of  cUvifion  draw  curves  througb  tbe  points 
O,  P,  O ,  fo  as  to  partake  partlj  of  the  cunrature  of 
A^  C£  and  partly  of  that  of  LNF,  but  moft  of  the 
curvature  of  that  to  which  the  propofed  curve  is  near- 
e(l ;  and  hence  the  form  of  the  feveial  tranfoms  will  be 
obtained. 

la  order  to  reprefent  the  curve  of  tfie  fa(hion-piece 
on  the  plane  of  projeftion,  make  the  Jines  AF,  CG, 
DH,  EI,  and  BK,  (fig.  17.)  iefpeftively  equal  to  the 
perpendicular  didance  ef  the  points  C,  O,  P,  Q,  and  N. 
From  the  line  AN  (fig.  18.),  and  through  the  extremt- 
ties  of  thefe  lines,  draw  the  curvc  FGHIK. 

It  remain»  to  lay  down  the  projeftion  of  the  fii(hion- 
]^iece  on  the  plane  of  elevadon.  In  order  to  which,  di- 
vide  the  line  AB,  fig.  20.  (equal  to  AB,  fig.  17.)  intopig.  lo- 
four  equal  parts,  and  through  the  points  of  divifion  , 
draw  the  perpendiculars  AF,  CG,  DH,  EI,  and  BK  > 
make  AF  (fig.  20.)  equal  to  the  perpendicular  diilance 
of  the  point  C  fram  the  line  BL  (fig.  1 8.).  In  like  man- 
ner  make  the  lines  CG,  DH,  EI,  and  BK  (fig.  20.)  te- 
fpeftively  equal  to  the  perpendicular  didances  of  the 
poinu  O,  P,  (i,  and  N,  Arom  the  line  BL  (fig.  18.)  ; 
and  a  curve  dra^n  through  thefe  points  will  be  the  pro- 
jeftion  of  ihe  fa(Iiion-piece  on  the  plane  of  eIevalion. 

Prob.  IX.  To  defcril>e  the  intermediate  ti-ames  in 
the  after  body. 

For  this  purpoie  the  midlhip  and  ftem  frames  muH 
be  drawn  in  the  plane  of  projeftion.  As  the  main  frame 
contains  the  greateA  capacity,  and  the  ftern  (irame  is 
that  having  the  leall,  it  hence  ibllows  that  the  fbrm  and 
diroenfions  of  the  intermediate  frames  will  be  between 
thefe ;  each  frame,  however,  partaking  mod  of  the  form 
of  that  to  which  it  is  nearell. 

Let  ACDE  (fig.  21.)  be  the  main  frame  on  theRg.tr. 
plane  of  projeftion,  and  FGH  the  (tem  frame  ;  and  let 
there  be  any  convenient  number  of  intermediate  (rames, 
,  as  nine.  Draw  the  floor  ribband  CF,  and  the  breadth 
ribband  GD.  Divide  the  curve8  CD,  TG,  each  into 
the  Tame  number  of  equal  parts,  as  three,  in  the  points 
K,  M  ;  L,  N ;  and  draw  the  fecond  and  third  tibbands 
KL,  MN.  In  order  to  divide  thefe  ribbands  (b  as  to 
form  fair  curves  tn  diSerent  feftions,  various  methods  - 
have  been  propofed.  One  of  the  beft  of  thefe,  being 
Uiat  which  is  chieAy  euiployed  by  the  French  conRruc- 
K  k  a  tors 
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rre^Inilra-  ton  >s  hj  means  Qf  zn  equllateral  tpBngle,  which  is  con- 
ryPto.     Ihjiaed  as  follows.       .  '■ 

Draw  the  line  M£  (fig.  32.),  limited  at  M,  but  pro^ 
duced  towards  £ :  tikt  M  i  equal  to  mj  conTenient 
extent5  make  i,  2  equal  to  thrice  that  extent,  2,  3 
equal  to  five  times,  and  3,  4  eqaal  to  lĕven  times  the 
above  cxtent ;  and  continue  this  divifion  (o  £,  always 
increafing  by  two,  ^ntil  there  be  as  maiiy  points  as  there 
are  frame$,  including  the  main  and  ftem  irames.  -'  {Jp- 
on  M£  defcribe  ihe  equilateral  triangle  MS£,  and  draw 
lines  from  the'  yettex  S  to  cach  point  of  divifiQn  ;  then 
the  l!ne  SM  will  be  that  anrwering  to  the  main  irame, 
and  SE  that  correrponding  to  the  poH  ;  and  the-  other 
Ilnes  will  be  thore  anfweiing  to  the  intermediate  fiames 
in  order. 

Let  fig.  23.  be  the  proje'ifUon  of  part  of  the  (lem  on 
the  plane  Qf  elevation,.  togiithcr  \^ith  the  eishth '-  a^d' 
ninlh  frames.  From  thp  poipts  L,  N,  G,  (fig.  2i.) 
draw  the  lines  LO,  NP,  GO,  perpendicular  to  the 
plane  of  the  upper  edge  of  the  lceel.  Make  AB  (fig.' 
33.)  equal  to  AF  (fig.  21.),  and  draw  the  Water  line 
!gCD.  Draw  the  line  BC  (fig.  22.)  fo  that  it  may  be 
parallel  to  the  bafe  of  the  tiiangle,  and  equal  to  CD 
(fig.,  23.),  which  produce  indeSnitely  towards  H.  Make 
£D  equal  to  fiC  (fig.  23.),  and  draw  the  dotted  line 
SD  (fig.  22.).  The  ribbarid  FC  (fig.  21.)  is  to  be  ap- 
plied  to  the  trjjAigle,  fo  that  it  inay  be  parallel  to  the 
\)k(e,  and  contained  between  the  line  MS  and  the  dot- 
ted  line  SD.  Let  ryreprefent  this  line ;  tben  transfer 
the  ieveral  divifions  from  cyto  theribband  CF(fig.  21.), 
and  number  them  accordingly.  Again,  make  £F  (fig. 
23.)  equal  to  'LQ  (fig.  21.),  and  draw  the  water  line 
FGH  j  mak«!  BF  (fig.  22.)  equal  to  FG  (fig.  23.), 
apd  draw  tbe  dotted  line  SF ;  apply  the  Tecond  ribband 
LK  to  the  triangle,  fo  that  the  extremity  K  may  be 
on  the  line  SM,  and  the  other  extremity  L  on  the  dot- 
ted  line  SF,  and  making  with  SM  an  angle  of  about 
$2i  degrees.  Let  i/  be  this  Hne,  and  transfer  the  divi- 
fions  from  it  to  the  ribband  KL.  In  like  manner  make 
IK  (fig.  23.)  equal  to  NP  (fig.  21.),  and  draw  the  wa. 
ter  line  KLM.  Make  BG  (fig.  22.)  eqnal  to  KL  (fig. 
23.),  and  draw  the  dotted  line  SG  }  then  the  ribband 
MN  is  to.  be  applied  to  the  tiiangle  in  fuch  a  manner 
that  its  extremities  M  and  N  may  be  upon  the  lines 
^M,  SG  refpe£tively,  and  that  it  may  make  an  angle 
of  about  68  degrees  with  the  line  SM  ;  and  the  d!vi. 
fions  are  to  be  transferred'from  it  to  the  libband  MN. 
The  fame  prbcers  is  to  be  followed  to  divide  the  other 
ribbands,  <^ferving  to  apply  the  fourth  ribband  to  the 
triangle,  fo  that  it  may  make  an  angle  of  86  degrees 
'with  the  line  SM  ;  the  fifth  ribband  to  make  an  angle 
of  6$  degrees,  and  the  iixth  an  angle  of  60  degrees  with 
the  line  SM. 

The  quantities  pf  thefe  angles  are,  however,  {u  from 
beiiig  pr«cifely  fixed.  Some  conftru€tors,  in  applying 
the  nbbands  to  the  triangle,  make  them  all  parallel  to 
its  bafe  ;,  and  others  vary  the  meafures  of  thefe  angles 
according  to  fancy.  It  may  airo  be  remarked,  that  a 
dilferent  method  of  dividing  the  bafe  of  the  triangle  is 
ufed  by  fome.     It  is  certainly  propei  to  try  di&rent 


methods;  and  that  is  to  be  preferred  wkicli  httt  anfwen  Pnlii 
the  liKended  purpofe.  rjt 

Befide  the  frameS' alreidy  mentioned,  tbere  are  other 
two  laid  down  by  fome  con(lru£lors  in  the  feveral  plans, 
called  balttnct/rttmes.  The  after  balance  frame  ispkced 
at  one  fotirth  of  the  length  of  the  Ihip  before  the  (lem- 
poil ;  and  the  otber,  commonly  called  the  loofframe,  at 
one  fourth  of  the  Ihip''^  length  aft  of  a  perpendicular  to 
the  keel  from  tbe  rabbet  of  the  ftemv  Let  the  dotted 
line  at  X,  between  the  fifth  and  fixth  frames,  (fig.  23.) 
bcthe  -plac^  of  the  after  balance  fraiae  in  the  plane  cl 
e1evatton.  Then,  in  order  to  lay  down  this  frame  in  the 
plan^  Of  proje£l!on,  its  lepretientation  mu(t  be  previou(ly 
diawn  in  the  triangle.  To  accompli(h  ihis,  draw  the' 
line  SV  (fig.  22.)  fo  that  the  interral  ^Y  may  have  the 
fame  ratio  to  5  6  (fig.  22.)  thatj  5  X  has  to  5  6-(fig. 
23.)  (d).  Tben  the  (everal  points  in  the  ribbands  ia 
the  plane  of  prejedion  anfwering  to  this  firame  areto 
be  found  by  means  of  the  triangle  in  the  iame  manner 
ar  before. 

The  loof  frame  is  neariy  of  the  faaie  dimenSoni  ag 
the  after  balance  frame,  or  rather  of  a  little  greater  ca> 
pacity,  in  -  order  that  the  centi^  of  granrity  <»  tliat  pirt 
of  the  (hip  may  be  nearly  in  the  plane  iof  the  micUtup 
frame;  Hence  the  loof  frame  may  be  cBfily  drawn  b 
tbe  plane  of  projedion,  and  hence  aUb  the  other  irUKt 
in  the  fore  body  may  be  readily  defcribed. 
.  Prob.  X.  To  defcribe  the  ihunes  in  tbe  fbie  body.  . 

Draw  the  middle  line  of  the  (tem  AB  (Get  34.);rie«^ 
make  AC,  BD  each  equal  to  half  the  thickneS  of  me 
ftem,  and  diaw  the  line  CD;  defcribe  alfo  one  faalfof 
the  main  tiramc  CEFGHI.  Let  e  E,/F,  ^  G,  iJ  H,  be 
water  lines  at  the  heights  of  the  ribbands  on  the  main 
irame  ;  aIfo  let  a  be  the  termination  of  the  floor  ribband, 
and  b  that  of  the  breadtli  ribband  on  tbe  (lem.  Diride 
the  interval  a  b  into  three  equal  parts  in  the  points  r,  </, 
and  draw  the  ribbands  a  £,  c  F,  </G,  and  b  H.    Make        \ 

'«.  /*,  gi,  /i»»  (fig.  44-)  «1«»1  to  ««i /*.//.  ^* 
(fig.  21.)  iefpe£tively,  and  draw  the  cunre  Cii/m, 
which  will  be  the  projedtion  of  the  Ioof  frame.  Or  fince 
it  is  n«ccflary  that  the  dapacity  of  the  loof  frame  (hould 
be  a  little  greater  than  that  of  the  after  balancc  fiame^ 
each  of  the  above  lines  may  be  increaied  by  a  propot^ 
tional  part  of  it(ĕlf,  as  one  tenth  or  one  twendeth,  11 
may  be  judged  proper. 

Con(lru£t  the  trian^le  (fig.  25.)  in  the  &me  mtamaj^^i^ 
as  fig.  22.  only  obfervmg,  that  as  there  are  fewer  {nmtt 
in  the  fbre  than  in  the  after  body,  ils  ba(e  wiU  thwe&ie 
be  divided  into  fewer  parts.  Let  there  be  eight  fiames 
in  the  fore  body,  then  there  will  be  eight  £vi£ons  in 
the  bafe  of  the  trianele  befide  the  extremes. 

Let  fig.  26.  repreTent  the  (lem  and  part  of  the  Ibic- 
body  in  the  plane  of  elevation,  and  let  O  be  the  place 
of  the  loof  &ame.  Divide  the  intenral  4,  j  (fig.  2J.) 
fi>  that  4,  5  may  be  to  4  Z  as  4,  5  to  4,  0  (fig.  26.). 
and  draw  the  dotted  line  SZ,  which  wiil  be  the  une  de- 
noting  the  leof  frame  in  the  triangle. 

Draw  the  lines  AB,  CD,  EF,  GH  (fig.  26.).pataLr4;.* 
lel  to  the  keel,  and  whoie  perpendicalar  dSances  there- 
irommaybe  equal  to  C  a,  C  c ,  C  </,  C  *,  (fig.  24.)  the 

interfe£tions 


(d)  It  is  evident,  from  the  method  ufed  to  dtvide  the  bafe  of  the  trianglej  that  this  proportion  does  not  agm 
•xaSly  with  the  conAru^oa :  thc  difference,  however,  bdng  (inall,  is  theiefoie  neglcAed  in  praAice. 
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^Nm-  iBlcdUtidni  of  d>ere  Un«i  with  tlic  rabbet  of  the  Aem, 
|jl>»  namely,  the  potnts  I,  K,  L,  M  will  be  ihe  points  ot 
ICl^  termination  ot  tbe  fevflral  ribbandi  on  the  flem  in  the 
W-  plane  of  eleyatipn.  Divide  8  A  (fig.  25.)  fo  that  8  B, 
'  8C,  8D,  and  8E,  mayJbe  refpetUvcly  equal  to  BI, 

DK,  FL,  and  HM  (fig.  26.),  and  draw  ihe  dotted 
lincsSB,  SC,  SD,  SE  (6g.  2j.).  Apply  the  edge  of 
k  llip  of  (9^  to  the  firk  ribband  (fig.  24.),  and  mark 
thereon  the  extremides  of  tUe  ribband  0,,,^,^  and  alfo 
the  point  of  interfe£lion  of  the  loof  framc.  Then  ap> 
plythis  flipa^cvd  to^jjie  .tri^ngle  in,  fuch  a  mannei 
Uwt  .th9  pcmt  a  maiy  be  on  the  dptted  line  SB,  the 
point  £  on  the  line  SM,  a;id  the  point  ai>fwering.to  the 
l«of  tnmc  on  the  dotted  line  SZ  ;  .and.  mark  upoa  the 
card  the  feveral  poipts,-  of.  intprfe£\ion  of  the  lines  S  i, 
S  2,  &Cv  Now  apply  the  c^d  to  the  nbbaad  a  ^  (&a, 
34.)  as  befbre,  and  transfer  ihe  jeverai  pcants  of  divi- 
Son  from  it  to  the  ribband.  I9  liHe  jnanner  proceed 
witb  the  other  ribbsmds ;  agd  lk\es  drawn,  through  thp 
correfponding  pcnnts  in  the  ribbands  will  be  the  projec- 
tion  of  thc  lower  partof  the/rames  Jn  the  fore  body. 
Ti>e  proje£tions  of  the  top-timbers  of  the  feveral  frames 
giiy  be  taken  froa^  the  half  breadth  plan  ;  and  hence 
caeh  top-timber  may  be  eafily  delcribed. 

In  large  Aiips,  particularly  in  thofe  of  the  French 

aavy,  a  4>fferent  method  is  employed  to  form  tbe  top< 

timbers  in  the  fQie  body,  which  is  as  follow$  : 

^J^.       Let  BJ  (fig-  27.)  be  one  fourth  of  the  breadth  of 

^,;."'  t^  '^'P»   "^   draw  IK  parallel    to  AB.     Take  the 

Iiright  of  the  foremoft  £rame  from  the  plane  of  eleva. 

&m,  and  lay  it  off  from  A  to  B :  from  the  point  B 

dnw  BH  perpendicular  to  AB,  and  equal  to  half  the 

kngth  of  the  wing  tranfom.     I^t  £  be  the  place  of 

the  hreadth  ribband  on  the  main  frame,  and  F  its  place 

«n  the  Item  at  the  height  of  the  wing  tranfom.     With 

a  radius  equal  to  five  fi.xtiis  of  half  the  greated  breadth 

jl^il,     9f  the    (hip    defcribe   the   quadrant  £FG  (fig.  28.) : 

Mtke  £H  equal  to  FG  (fig.  27.),  the  point  F  being 

H,  the  height  of  the  wing  tranfam. .  Through  H  draw 

HO  perpendicular  to  £H,  and  interredling  the  circum- 

iicrence  in  O ;  then  draw  OL  parallel  to  H£,  and  £L 

parallpl  to  HO.     Divide  £L  into  as  many  equal  parts 

ai  there  are  frames  in  the  fore  body,  including  the  main 

j  inme»  and  from  thefe  ptnnts  of  divifion  draw  the  per- 

i  pendiculars  11,  22,  &c.  meeting  the  circumference  as 

'  in  the  figure.     Take  the  didance  11,  and  lay  it  off 

i  **       from  G  (fig.  27.)  towards  F  to  the  point  i ;  and  from 

the  &me  point  G  lay  ofF  towards  F  the  feveral  per- 

pendiculars  contained  between  the  lUaight  line  and  the 

curre  to  the  points  2,  3,  &c.  and  ihrough  theiĕ  points 

L  draw  lines  parallel  to  £G. 

f^^  Take  any  line  AB  (fig.  49.)  at  plearure  :  divide  it 
'  cqDaIly  in  two  in  the  point  8  :  divide  8  B  in  two  parts 

Inthe  pwnt  7,  and  continue  this  melhod  of  divifion  Un- 
til  there  are  .as  many  ptunt^  as  there  are  frames  in  the 
ibte  body,  including  the  main  frame.  Upon  AB  coh- 
Rm&  the  eqailateral  triangle  ACB,  and  draw  the  lines 
:  ^  C  8,  C  7^  &c.  Place  a  ilip,  of  card  on  the  parallel 
«K8(fig.  27.)t  ^d  mark  thereon  the  points  oppofite 
to  a,  I^  and  8  ;  and  let  them  be  deAoted  accordingly. 
Thcn  appi^  this  (lip  of  card  to  the  triangle,  fo  that  the 
point  a,  which  is  ihat  anfwering  to  ihe  rabbet  of  the 
item,  may  be  on  the  line  AC ;  that  the  point  anfwer- 
'  ig  to  K  m^  be  on  C  8,  and  the  ex:|remity  8  on  the 
CB  i  and  mark  on  the  card  the  goints  of  Intcrfe<:- 


I  j^  D  I  N  a  »d* 

tion  o{.  the  lines  C  7,  CjS,  &c.  an^  number  them^  ac-  Brelioiin»- 
cordingiy.     Now  apply  this  flip  of  card  to  the  feventh     '?.^°' 
parallel  (^§,,23.)^  the  pointa  being  on  the  line  CD-.      '°"'  f 
and  mark  on  this  parallel  the  point  of  inter(e£Hon  7  j.    ■  •'     — 
flide  the  card  down  to  the  fixth  parallel,  to  which  tran(^ 
fer  the  point  N°  6.     In  like  manner  proceed  with  the 
other  parallels. 

j  Tlie  point  K,  at  the  interfe£lion  of  the  line  IK  wuh 
the'  eighlh  parallel,  is  one  point  through  which  the 
eighth  frame  paiTes.  From  this  point  upwards  a  curve 
is  to  be  defcribed  fo  a^  to  reconcile  with  the  lower  part 
of  this  frame  already  defcribed,  and  tbe' upper  part, 
formipg  an  inverted  arch,  which  is  to  terminate  at  H. . 
Tbis  top-timbcr  ^ay  be  formed  by  two  fiveeps,  who^e- 
radii  and  centres  are  to  bĕ  determined  partly  from  cir- 
cpnpdances  and  partly  according  to  £incy.  It  how- 
eyer  may  be  inore  readily  formed  by  hand. 

^et  LM  (fig.  27.)  be  tbe  line  of  the  fecond  deck 
al  tHe  m^in  frame,  and  let  LN  be  the  diScrence  of  the 
draught  of  water,  if  any.  Make  GN  (fig.  28.)  equal 
to  LN  :  draw  NM  perpendicular  to  GN,  meeting  the 
circle  in  M  ^  and  through  the  points  G  and  M  draw 
the  parallels  dW  and  MV ;  divide  GN  as  before,  and' 
from  tbe  feveral  points  of  divifion  draw  perpendicular» 
tcrrainating  m  the  curve.  Trans^cr  thefe  perpendica- 
lars  from  L  upwards  (fig.  27.),  and  through  the  points 
thus  found  draw  the  Iines  11,  Z2,  &c.  parallel  to  LM.. 
Apply  a  dip  of  card  to  the  eighth  parallel,  and  mark 
upon  it  the  point  anfwering  to  the  (lem,  the  eightl)  and 
main  frames  :  carry  this  to  the  triangle,  and  place  it  (b 
that  thefe  points  may  be  on  the  correfponding  lines.. 
Then  the  points  of  interfe£Iion  of  the  lines  C  7,  C  6, 
&c.  are  to  be  marked  on  the  card,  which  is  now  to  be 
applied  firft  tp  the  eighth  parallel  (fig.  27.),  then  t» 
the  feventh,  &c.  transJTerring  tbe  feveral  points  of  divi< 
fion  in  order  as  before. 

Draw  the  line  HO  (fig.  27.}}  mark  it»  length  on  a 
flip  of  card,  and  apply  it  tct  the  triangle,  fo  that  it  ma; 
be  parallel  to  its  bale,  and  its  eKtremities  one  on  thĕ 
eighth  and  the  other  on  the  main  frame  :  mark  on  the 
card  the  points  of  interfe£Iion  of  the  feveral  intermedi- 
ate  lines  aa  before  ;  then  apply  the  card  to  HO,  and 
transfer  the  divifion$. 

There  are  now  thice  points  determined  through 
which  each  top^jtimher  mufl  paf$,  namely,  one  in  the 
breadth  ribband,  one  in  the  fifth,  and  one  in  the  upper 
ribhand.  Through  thefe  curves  are  to  be  defcribie<^ 
fo  3S  to  reconpile  with  the  lower  part  of  the  frame,  and 
partake  partly  of  the  carvature  of  the  cighth  frame,, 
and  partly  of  that  of  the  main  frame,  but  moft  of  that 
of  thc  ^rame  to  which  it  is  neareft  :  and  hence  the 
plane  of  projeiElion  is  fo  far  finilhed,  that  it  only  re* 
mains  to  prove  the  feveral  frames  i>y  water  Gnes. 

Another  method  of  defcribing  the  irames  in  the 
body  plan  is  by  fweeps.  In  this  method  it  is  neceiTary, 
in  tne  firft  place,,  (o  defcribe  the  heieht  of  the  brĕadth- 
lines,  and  the  rifing  of  the  (Ibor,  in.tne  plane  of  eleva- 
tion.  The  half  breadth  lines  are  next  to  be  defcribed  in' 
the  iloor  plan.  The  main  frame  is  then  to  he  defcrL- 
hed  by  three  or  more  fweeps,  and  grying  it  fuch  a  ^orm- 
as  may  be  moft  fuitable  to  the  fervice  the  thip  is  dedgnr 
ed  for.  The  lower,  upper,  and  top-timber  heights  of 
breadth,  and  the  riiings  of  the  floor,  are  to  be  fet  upon 
the  middle  line  in  the  body  plan,  and  the  feveral  half 
breadths  are  then  to  be  laid  ofl'  on  lines  drawn  through' 
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Kelimin*-  thele  points  perpendicular  to  tht  ihiddle  Hne.  A  mould 
'.y.^^  may  then  be  made  for  the  main  frame,  and  laid  upon 
the  feveral  rilings,  as  in  whole  mouldiiig»,  explained  in 
Chapter  V.  with  this  diSPerence,  that  here  an  under 
breadth  fweep  is  dercribed  to  par$  through  the  point 
which  limits  the  half  breadth  of  the  timbcr,  ihc  centre 
of  which  wiU  be  in  the  breadth  line  of  that  timber. 
The  proper  centres  for  all  thc  Irames  being  found,  «nd 
the  arches  dercribed,  the  bend  mould  mufi  be  To  plfl- 
ced  on  the  riHng  line  of  the  floor,  that  the  bacli  of  it 
maj  touch  the  baclc  of  the  under  breadth  fweep.  £ut 
Ihe  general  praAice  is,  to  defcribe  all  the  flo<>r  fweef)i 
with  compaiTes,  as  well  as  the  under  breadth  fweeps, 
and  to  reconcile  theic  two  by  a  mould  which  is  an  arch 
of  a  circle,  its  radius  being  the  ^ame  wilh  that  of  the 
TcconciEng  fweep  by  which  the  midfhlp  frame  wu» 
fDrroed.  It  is  uiual  for  all  the  flok>r  fweeps  to  be  of 
ihe  fame  radius ;  and  in  order  to  iind  their  centres  a  line 
is  fornied  on  the  floor  plan  for  the  half  breadth  of  the 
Hoor.  As  this  line  cannot  be  delpribed  on  the  furface 
of  a  (hip,  it  is  therefore  onlj  an  imaginary  lihe.  In- 
ftead  of  it  Tome  make  urc  of  a  diagonal  in  thc  body 
plane  to  limit  the  half  breadth  of  the  Soor  upon  every 
rilingline,  and  to  ereft  pcrpendiculars  at  thc  feveral  in- 
terr(rftions,  in  the  fame  manncr  as  for  the  midAiip  fraroe. 
After  the  fweep5  are  all  defcribed,  recourfe  is  had  to 
moulds,  or  ibme  fuch  contrivance,  to  form  the  hollow  of 
thc  timl>ers,  rouch  in  the  fame  manner  as  in  whole 
moulding ;  and  when  all  the  timbers  are  formcd,  thcy 
muA  be  proved  by  ribband  and  water  lines,  and  altered, 
•if  necĕiTary  to  malie  fair  curves. 

"the  preceding  methods  of  dercrtbing  the  feveral 
planes  or  fefVions  of  a  (hip  being  weli  underllood,  it 
will  be  a  very  ieafy  matter  to  conftruft  draughts  for 
any  propored  ihip  :  and  as  the  above  planes  were  de- 
icribed  feparately  and  independent  of  each  other,  it  is 
therefore  of  little  C8nfequehce  which  is  firft  defcribed. 
■tn  the  ^oTlowing  ajiplication,  however,  the  plane  of  cle- 
vation  mll  be  firft  drawn,  then  part  of  thc  floor  plan, 
and  laftly  the  body  plan  :  and  in  conneding  thefe  plans 
the  roofi  rational  and  limple  methods  will  be  employed. 

Chap.  IV.   ^pplication  of  the  /oregoing  Rules    to 
the  Csnjtruilion  of  Ships. 

:Sect.  I.  To  conJlraB  a  Ship  intended  to  corry  a  conf,- 
Jerabie  Burden  in  Proportion  to  her  general  Dimen- 
Jions,  and  to  draw  liltle  Water. 

DlMENSIOKS. 

Length  between  the  wing  tranfome  and  a  per-  T.  In, 
pendicular  from  the  rabbet  of  the  ftetn  at 

the  height  of  breedth  line              -  So  o 

"Main  half  breadth  moulded              •  ii  o 
Half  breadth  at  the  height  of  breadth  Kne  at 

the  ttem                      .                    *  76 

'Top-timber  half  breadth             -             -  10  6 
Height  of  the  ftem  above  the  upper  edge  af 

tbe  keel                  -                     -  17  o 

Weight  of  the  brcath  linc  at  the  ftem  13  6 

Height  of  the  breadth  linc  at  the  ftem         -  J  2  3 

Vpper  height  of  breadth  at  the  main  frame  7  4 

Lower  height  of  brcadth         -              -       -  5  10 

fidght  of  middle  line  of  wales  at  the  ftett> '  10  o 


Hcight  of  middlc  line  o£%vale«  at  the  -majn  P.  /;.•;  AniJj 

framc             -                 -  6  10  "''^ 

Height  of  middle  line  of  wales  at  the  ftcm  10    6  f"^ 

Breadth  of  the  wales             -                 -  i    p  \^^ 

Height  of  top-timbcr  at  midthips             •  14    0     Sb^ 

'     at  ftcm               -  18    0  "~< 

Draw  the  line  ab  (fig.  30.)  equal  to  80  fet:t,  &om  nM 
B  convenient  fcale  :  divide  it  into  as  many  equai  partt  ^^^^ 
plus  onc  as  there  are  to  be  frames,  which  let  be  16,  ^** 
•nd  through  cach  point  of  divifion  draw  perpendiculan; 
Make  h  c  equal  to  17  feet,  the  perpcndicular  heightof 
the  top  of  the  ftem  above  the  npper  edge  of  the  ked, 
and  defcribe  the  ftcm  by  Prob.  II.  i^ake  «i/equal 
to  iot  feet,  the  hcigbt  of  the  middle  line  of  tke  walet 
at  the  ftem,  and  a  e  cqual  to  thc  propoiĕd  rake  of  ibe 
poft,  which  may  bc  about  2  feet :  join  de;  and  draw 
the  line  fg  reprefenting  the  aft-fi(K  of  the  peft.  De* 
icribe  thc  counter  and  ftem  by  Problem  YI.  and  VII. 
Make  @A  equal  to  14  feet,  die  top-timber  heigbt  «t 
the  matn  framc,  and  ik  cqual  to  18  fect,  tbe  beight  at 
the  ftem ;  arid  through  the  three  points  c,  k,  t,  deicribe 
the  curve  limiting  the  top-timbers  by  Problem  I.  Make 
^i/equal  to  10  teet,  the  height  of  the  middle  Kneof 
the  wales  at  the  ftero,  and  0H  equal  to  6  fcet  10 
inches,  the  height  at  the  main  ftame;  and  the  cunre 
dH  d  being  deicribed  will  rcprefent  the  middle  Kne  of 
the  wales.  At  the  diAance  of  io\  inches  on  each  fida 
of  this  line  draw  two  cuTves  parallel  thcKto,  and  the 
wales  will  be  completed  tn  this  plan.  Make  b  /  equ3l 
to  iji  feet,  the  height  af  ihe  breadth  Kne  at  the  ilem; 
a  m  equal  to  12^  feet,  the  height  at  thc  ftern  ;  and  1® 
K@  equal  to  5  feet  XO  inches  and  7  feet  4  inches  n- 
fpe£tively ;  and  draw  the  upper  breadth  Cne  /Km  aod 
lowcr  breadth  Hne  llm.  Froro  the  Hne  tibUj  dow». 
wards  the  breadth  of  the  keel,  which  may  be  about 
one  foot,  .ind  draw  the  line  L  /  parallel  to  ab, 

Let  thc  line  L  r,  which  is  the  lower  edge  of  thĕ  keel, 
reprcrent  airo  the  middle  Hne  of  the  floor  plan.  Pro- 
duce  all  ihe  perpcndiculars  reprefcnting  the  iirames: 
ttake  0  M  (fig.  31.)  equal  to  11  fcet,  the  mam  halfF!{.]ii 
breadih  at  raidihips }  through  nt  (fig.  30.)  draw  the 
line  m  N  pcrpendicular  to  a  b,  and  make  p  N  equal  to 
7f  fcet,  and  draw  the  main  half  breadih  line  NM  r  by 
Problem  IV.  Defcribe  alfo  thc  top-timber  half  breadUi 
Kne  POr,  @0  being  equal  to  io\  fect,  and  fonn  the 
projefting  part  of  the  ftem  qrst. 

In  order  that  the  top-timber  Ihie  may  look  Wx  on 
the  bow,  and  to  prevent  the  fotemoft  top-timbers  fW«n 
being  too  iliort,  it  is  noceAary  to  lift  or  raire  fhe  Aieer 
from  the  round  of  the  bow  »0  tbe  ftem.  For  this  pur- 
pofe  the  following  method  is  ufually  employed :  Pro- 
ducc  the  circular  llieer  bcfore  the  flem  in  the  plane  of 
clevation  at  p]eafure  ■,  then  placc  a  batton  to  tbe  round 
of  the  bow  in  the  half  breadth  plan,  and  mark  on  it  ihe 
Aations  of  the  fquare  timbcrs  and  the  fide  of  the  fleni ) 
apply  the  batton  to  the  fhecr  plan,  and  placc  it  to  the 
fhcer  of  the  fhip,  keeping  the  {lations  of  the  timbers  on 
thc  batton  well  with  thofe  on  the  fheer  plan  fbr  fev«f- 
ral  timbers  before  dead-flat,  where  thcy  will  not  aller; 
then  mark  the  other  timbers  and  the  ftem  on  the  fheer 
line  produced  }  through  thefe  points  draw  lines  parsllel 
to  thft  keel,  to  interfeft  their  correfponding  timbers 
and  the  ftem  in  the  fheer  plan :  then  a  curve  defcribed 
thcfe  hft  pomtt  will  be  the  iheer  of  the  ihip  roand 
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■  thc  bow,  Itfted  cs  requued :  and  the  heights  of  the  tim- 
,tf°r'-ben  tbus  lengthened  ate  to  bc  tiansferred  to  the  body 
t^^_fhn  as  before. 

,f  Dtaw  the  line  AB  (fig.  32.)  equal  to  22  feet,  the 
whole  breadth ;  froni  ihe  middle  of  which  draw  the 
'  perpendicular  CD :  make  C£  equal  to  half  the  thick.nefs 
of  the  pod,  and  CF  equal  to  half  that  of  ihe  ftem,  aAd 
tsvm  the  points  A,  E,  F,  B,  draw  lines  parallcl  to  CD. 
Make  AG,  BG  each  equal  to  14  feet,  the  height  at 
the  main  framc,  and  draw  the  line  GG  parallel  to  AB. 
Vf»ke  GH,  GH  each  e<]ual  to  half  a  faoi,  the  diSerence 
bctween  the  main  and  top  limber  l>alfbreadtbs.  'From 
A  end  B  iet  up  tbe  hcights  of  the  lower  and  upper 
breadth  lines  to  I  and  K,  and  draw  the  ftraight  lines 
IK,  IK.  Let  CL  be  the  tiSng  at  the  main  frarae,  and 
Q,Q  tke  extremities  of  the  floor  timber.  Hence,  as 
there  are  now  S^e  point!  determined  in  each  half  of 
tbe  main  frame,  it  may  be  very  eatily  defcribed. 

Make  CM  cqual  to  f^0,  join  M0,  and  draw  the 
other  ribbands  NO,  PO.  In  order,  however,  to  fim- 
plify  this  operation,  uie  reSilineal  diAanoe  0l  was 
t^reded,  and  through  the  points  of  divifioa  the  lines 
KO,  PQ   were  drawn  parallel    to   the    ilpor   ribband 

m- 

Take  the  diftance  b  c  (dg.  30.)»  and  lay  it  otT  from 
F  lo  (fig.  32.)  j  airo  make  F^  (fig.  32.)  equal  to 
Fir  (fig.  30.) }  ^^rough  h  draw  i  c  parallel  to  AB,  and 
eq-jal  to  FR  (fig.  31-).  In  like  manner  take  the 
heights  of  eack  top-timhpr  from  fig.  30.  aod  lay  them 
o^bom  C  toivards  D  (fi^.  32.)  ;  thro^gh  thefc  points 
draw  lincs  para)^l  to  AB,  and  make  them  equal  each  to 
eacb,  to  the  correrpondlng  half  breadth  lines  taken  from' 
the  iloor-plan :  Then  through  the  Te^eral  points  0,  r, 
&c.  thus  found,  draw  a  line  tff  H,  wluch  will  be  the 
projejiion  of  the  top-timber  line  of  the  fare  body  in  the 
b^dy  plan.  Proceed  in  the  fame  manner  to  .find  the 
top-timber  line  in  the  aft«r  body. 

Ttansfer  the  height  of  the  main-breadth  line  on  the 
tLrm  bl  (fig.  30.),  frbm  F  to  d  (&g-  32-).  Transfer 
Blfo  the  heights  of  the  lower  and  uj^er  breadth  lines  at 
lirober  F  (fig.  30.),  namiely,  FW,  FX,  from  F  to  * 
and_/*(fig.  32.)  j  through  which  draw  the  parallels  eg, 
fh ;  make  them  -e^ual  to  FS  (fig.  3 1 .),  and  draw  tbe 
Araight  line  g  k.  lo  this  manaer  procecd  to  lay  down 
the  portions  of  the  extreme  breadth  »t  each  frame,  both 
in  the  fore  and  ib  the  after  hody  in  the  body  plan,  and 
draw  the  upper  and  lower  breadth  lines  JiK,  Jgl  in 
the  fore  body  and  K  ^  J  /  tn  the  after  body.  Hei^ce 
the  portions  of  the  IJByeral  top-timbers  C9n;Lained  between 
the  t«p.timber  and  main  breadth  lines  may  be  eafily  de- 
fcribed.  It  was  bePore  ramarked  that  their  form$  were 
partly  arbitrary.  The  midOiip  top-timber  has  generally 
a  hollow,  the  form  of  which  is  le^  entirely  to  the  artift, 
though  in  {bme  (hips,  efpectaUy  Imall  ones,  it  has  Jione. 
It  is  th*  common  pradice  to  make  a  mould  for  tltis  hol- 
low,  either  by  a  fweep  or  fome  other  contrivance,  which 
it  produced  conCderably  above  ihe  top-timber  line,  in  a 
ilralght  linc  or  Tery  near  one.  The  mldAiip  top-tirobcr 
i*  fonned  by  this  mould,  which  is  fo  placed  tliat  it 
breaks  in  £our  with  the  back  of  the  uppcr  breadth  Tweep. 
The  other  top-timbers  are  formed  by  tlie  lame  mould, 
oblerving  to  place  ft  fo  that  the  Araight  part  gf  it  may 
b^  parallel  to  the  ilraight  part  of  tbe  midOiip  timber, 
3»d  aaored  up  or  down,  ilill  keeping  it  in  ^hat  direSion 
tiUit  jqft  umches  the  back  of  the  upper  breadth  ftveep. 
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Some  conilruSors  be^n  at  t}te  a&pt  timber,  jilter  tbe  Applicatioa 
mould  is  madc  ^or  thje  midihip  top-timber,  hecauic  they  "'  .**„^'*'"" 
think  it  eaCer  to  kecp  the  itraight  part  of  thp  mo^ld  pa-  fp'rte  G»! 
rallel  to  this  than  to  the  mid&p  tiipber  ;  aud  by  tais  HniAion  of 
means  the  top  iide  is  kept  from  wmding.  Others,  agait),     S^iipt. 
make  a  mark  upon  the  mould  whcre  the  breadth  line  ot  '••  V-'--' 
the  midlhtp  timber  croAcs  it,  and  with  the  fame  mould 
they  form  the  8fter  timber :  this  will  occafion  the  mark 
that  was  made  on  the  mould  wben  at  the  main  frame  to 
&11  below  the  breadlh  line  of  the  after  titnber,  and 
therefore  aaolher  mark  is  made  at  the  beight  of  the 
breadth  line  at  the  after  timber  ;  the  {Iraight  part  sif  the 
mould  is  then  laid  obliquely  acrof5  the  breadtli  lines  of 
the  toip-timb(!rs  in  fuch  a  manoer  that  it  may  interfed 
the  breadth  line  of  the  midihip  timber  at  otie  of  theie 
marks  and  ihc  breadlh  line  of  the  after  timber  at  die 
Qther  maik ;  tben  the  feveral  interfe.£ltons  of  the  breadth 
lines  of  the  timbers  are  marked  upon  the  mould  ;  whtch 
muft  now  be  fo  placed  in  forming  each  lunber,  that  ihe 
pri^r  mark  tnay  be  applied  to  Lts  proper  breadib,  and 
it  mu&  be  turned  about  fo  as  juSi  l»  .tguch  the  upper 
breadth  fweep.    Any  of  thefe  methods  may  make  a  fai): 
fide,  and  thcy  may  be  eardy  proved  by  hrmng  aoothec 
intermediate  half  bieadth  Une. 

The  rcmaining  parts  of  the  irames  may  he  de%Ibed 
by  dther  of  the  methods  laid  down  in  Problems  IX. 
and  X.  I4  order,  howeycr,  to  iUuilrate  this  ^ill  £u- 
ther,  it  is  thojight  proper  to  fubjoin  another  piethod  of 
forming  the  intermediate  frames,  the  facility  of  which' 
wiU  recommend  it. 

Take  FZ  (fig.  30.),  and  lay  it  from  F  to  i  (fig.  3  ^.) ^ 
then  dercribe  Uie  lower  part  of  thi^foremofl  frame,  ma- 
king  it  more  or  leis  fiUI  according  as  propoicd  ;  and  In- 
terie^ng  the  ribbaod;  In  the  polnts  /,  tn,  n.  I]tefcri^ 
alfo  the  aftermoil  frame  p,fi,f.  Make  «^  (fig.  30.)' 
equal  to  F  r  (fig.  32.),  and  prod^ice  it  to  «  (4g.  31.)  ; 
airo  draw  y)  and  s^  (iig.  39.)  equal  to  £r  ^od  £.r 
(6g.  32.)  refpe£llvely  ;  and  produCje  them  to  b  and  c: 
Make  F e,  F/,  FR  (fig.  31.)  equal  to  M/,  Nm,  P/s 
(fig.  32.)  each  to  each.  Let  alfo  ®  <i,  0  ',  ®  i,  and 
9  ^  pm,  9«  (fig.  3i.7be  made  equal  to  M  ®,  NO, 
P^,  and  Mo,  Ny,  Pp  (fig.  32.);  then  through  thcfe 
pdnts  trace  the  cuives  «ennii,  r/ime,  Bnd  rVik  ttf,- 
and  they  will  be  the  projeSions  of  the  ribbands  in  the 
floor  plane.  Now  traos^er  the  feveral  interyals  of  ihe 
frame$  contaided  between  the  middle  Une  and  the  rlb- 
bands  (fig.  31.)  to  thc  correrponding  rlbbands  in  the 
body  plan  (fig.  32.).  Hence  there  wiU  be  five  points 
g!ven  in  each  fram$,  namely,  onje  at  the  lower  breadth 
Une,  one  at  each  ribband,  and  one  at  the  keel ;  and 
conrequently  thefe  frames  may  be  eafily  dcfcribed.  In 
order  to  e.xemplify  thls,  let  it  be  requl<ed  to  lay  down 
the  £rame  £  in  the  plane  of  projejllon.  Take  the  in- 
terval  E  n  (fig.  31.),  and  lay  it  frofB  M  to  u.  (fig.'3  2). 
Lay  oiF  alfo  Ev,  E.e  (fig.  3.1 .)  from  N  to  w  ajnd  from 
P  to  n  (fig.  33.) ;  th«n  tluougb  thf.  ppjli^its  F,  tt,v,n- 
4nd  the  lower  brea.dth  line  dercrlbe  a  curve,  and  it 
.  wlll  be  the  reprelentation  of  the  framc  £  in  the  ho4y 
plan.  In  like  manner  the  olher  fcames.inay  be  de- 
icribed. 

The  ribbands  may  nowibe  traasferred  from  the  bo^y 
plan  to  the  plane  of  elevatIon,  by  taklog  the  ieyeral 
helghts  of  the  interfe&iofi  of  eaeh  ribband  with  the 
frames,  and  laying  them  ojT  on  the  correfponding  £raiHes 
in  the  floor  plan  >  and  if  the  line  drawa  through  thefe 

points 
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Apg|l<rtterfpdliiH  diak«  ft  fcl»  cum,  U  i»  pKfinned  that  the  curve» 

^"•j^J^oPAc  ff«me»  are  rightly  Rrd  doWa  Jn  thebody  plan. 

'{^^(^'Olily 'tae  of  theie  ribbaMh|' namcty,"  the  firft,  is  laid 

KitaAion  ofdovn  in  fig.  »o.  '  Thele  t!urvej'maf  airo  be  farther  pro> 

..  ^P**     'cd,  by  drawingAwater  lines  in  'the  '^lane  of  eIevation, 

^''*V^'"'  anti  in"  the  body  plan,  at  equal  diAances  from  tho  upper 

«dge  of  th9  keel.     llien  the  diftatieM  between  the  mid> 

dlk  linie  of  the  body  plan,  and  the  reveral  points  of  in> 

teriedlan  of  thefe  Unes  with  the  frames,  are  to  be  laid 

dflF  trom  the  middle  Une  in  the  floor  plan  upon  the  cor- 

refponding  &imes ;  and  if  tbe  line  drawn  through  there 

points  form  a  £ur  cunre,  the  £rames  are  truly  dtawn  in 

the  l}ody  jdan. 

'  In  figs.  30.  and  32.  there  dre  drawn  ibur  water  lines 
at  any  e^ual  diAances  irora  the  keel,  and  from  each 
other.  Thefe  lines  are  then  transferred  irom  fig.  32.  to 
fig.  31. ;  and  the  lines  paAing  through  thefe  pcnntsmake 
fair  curves. 

The  tranfoms  are  delcrlbed  by  Problem  VIII.  it  is 
thereKnre  imneceSary  to  repeat  the  procefs.  A  rifing 
line  of  the  floor  timbcrs  is  commonly  dnrwn  in  the  plane 
<tf  derarion. 

'  As  this  is  intended  only  as  an  introduAory  examplc, 
feteral  particulars  hayc  thercfore  bcen  omitted  ;  which, 
howcTcr,  will  be  exemplified  in  tbe  Ibllowing  fe£)ion. 

Sect.  IV.  To  ie/enhe  ihejeoeral  Plans  of  a  Ship  of 
Warpropofed  to  carry  80  Guns  upon  Iwo  Deeks. 

As  it  is  propofed  in  this  place  to  (how  the  method  of 

^fcribing  the  plans  of  a  Ihip  of  a  very  cenliderable  fize, 

it  therefore  feems  proper  to  give  the  dimenfions  of  every 

particular  part  neceSary  in  the  delineation  of  thefe  plans. 

rr«TCCl   ^'  Ieveral  plans  of  this  fliip  arc  contained  in  figs  33, 

Fi»33-&  and  34.     But  as  it  would  vcry  much  confufe  Uie  fi- 

34.  K^<^^  ta  have  a  reference  to  every  operation,  and  as  the 

foTmcr  example  is  deemed  a  fuf{icient  iIIuftration,  the 

kttcrs  of  rcferencc  are  npon  thelis  accowits  omittcd  in 

thc  figures. 


Principal  Dimensions. 


SbipBmld- 

tr' 

toty. 


?  *«*t^-  ^"'P^' — I^ng*h  on  thc  gun  or  lower  deck      F.  /n. 

182     0 
63   Ili 


from  the  aft  part  of  the  rabbet  of  the  ftem 

to  the  aft  part  of  the  rabbet  of  thc  poH 
Length  firom  the  foremoft  perpcndicular  to 

dead  flat 
Lengih  from  the  foremoft  pcrpendicnlar  to 

timber  Y  -  -  4- 

Length  from  after  pcrpcndicular  to  timber  37     3 
Room  and  fpace  of  thc  timbers  •  2 

Leneth  of  the  quarter-deck  firom  the  «ft  part 

ortheftem  -  - 

Length  of  the  forecBftle  iirom  the  £ore  part  of 

the  beak-hcad 
Leneth  of  roumMiouIe  deck  &om  tbe  aft  part 

of  thc  flcm 
H^^/.-— Height  of  the  gun  or  lower  deck 

from  t1)«  upper  edge  of  the  keel  to  the 

under  fide  of  thc  plank  at  dead  flat 
Height  of  tbe  gun  «r  lowcr  dcck  firom  the 

upper  edgc  of  thc  keel  to  the  undcr  fide  of 

the  plank  at  foremoft  perpcndicular  26 

Ildght  of  the  gun  or  lowet  deck  from  the 


o 
4 
8i 


95  o 
49  o 
51    « 


24    0 


'} 


afbte . 
abaft 
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upper  edgc  of  the  kecl  to  the  nnder  fide  of 

the  plank  at  aftcr  perpendicular 
Height  from  thc  upper  fide  of  the  gun^-deck 

plank  te  thc  ynder  fidc  of  the  upper  deck 

plank,  all  fore  and  aft 
Height  from  the  uppcr  fidc  of  thc*J    r 

upper  deck  plank  to  the  under  fide  >  •    n 

of  the  grcater  deck  plank,  J 

Heieht  to  the  under  fide  of  forecaftlc  plank, 

alore  and  abaft 
Height  from  the  upper  fide  of  the 

quarter-deck   plahk   to  the  under 

fide  of  the  round-houle  plank 
Height  of  the  lower  edge  of  thc  mun  wales 

at  foremoft  perpendicular 
Height  of  the  lowcr  edge  of  the  main  wales 

at  dead  flat 
Height  of  the  lower  cdge  of  thc  main  waks 

at  aftcr  perpendicular 
Hcight  of  ihe  lower   edge    of  the  channel 

wales  at  tbremoA  pcrpendicular 
Height  of  the  lower   cdge   oE  the   channel 

wales  at  dcad  flat 
Hdght  of  thc  lower  edge  of  thc  channel  wales 

at  aftcr  perpendicular 
Height  of  Uic  ,upper  fidc  of  the  mng  tran> 

fom  .  .  - 

Height  of  the  touch  of  the  lowcr  countcr  at 

thc  middlc  line 
Height  of  the  touch  of  the  upper  coimter  at 

the  middle  line 
Hdeht  of  the  top-timber  line  at  the  aftcr  part 

ofthe  ftem  timbcr 
Breadlhs^^Mmn  walcs  in  breadth  from  lower 

to  upper  edge 
Channel  wales  in  brcadth  from  lower  to  up- 

per  edge  -  -  - 

Waitt  rail  in  breadth 
DiAance  bctwecn  the  uppcr  edge  of  the  chan- 

nel  wales  and  the  under  edge  of  the  waift 

rail 
Sheer  rail  in  breadth 
DiRance  between  the  Ihccr  rail  and  the  rail 

above  from  timbcr  13  to  ihe  ftem 
Diftance  bctwecn  the  (heer  rail  and  the  rail 

above  from  timbcr  7  to  dmbcr  11 
DiRance  between  the  Aiecr  rail  and  the  rail 

above  from  timber  C  to   the  £>repaTt  of 

beak-hcad  ... 

And  the  faid  rail  to  bc  in  breadth 
Plank  Aieer  to  be  in  thicknefs 
Centres  ofthe  mafts.—Vnm  the  foremoft  per- 

pendicular  to  the  ccntreof  the  mainmafi  on 

thc  gun-deck 
From  ttie  foremoft  perpendicular  to  thc  ccntre 

of  the  ibremaft  on  the  gun-deck 
From  the  after  perpendicular  to  the  ccntre  of 

the  ffiizenmaft  on  the  gun-deck 
Stem. — The  centre  of  the  fwcep  of  the  ftcm 

abaft  timbcr  P 
Height  ofditto  from  the  uppcr  cdgcof  the 

keel  .  •  ■ 

Stcm  moulded  ... 


F.h.  AppSs 

^    3  f  2 
«^  tiit«( 

SmSt 
ffi 

7    0  *-n 

6  10 
6  II 

6    6 

6    9 
6  10 

24  6 

20  0 

2«  6 

ja  6. 

29  a 

34    • 
28    4 

33    5 
36    3 

44    7' 
4    6 

3    0 

0    7 


0    0 


3     J 

I    4 


I    2 
o    6 

O     2i 


103  a 

20  5 

28  « 

0  4 

26  t 

»  3. 
Ytaemon 
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kitiaiiForanoft  part  of  tlieliead  afore  thc  perpen- 
«*«-     dicolar  ... 

'T^]Heightof  ditto  iiroin  the  upper  edge  of  the 
rf    keel  -  -  - 

J'«nr/9?.->Aft  jmrt  of  the  rabbet  afore  the 
perpendicular  on  the  upper  edge  of  tke  keel 
Aft  part  of  the  -port  »baft  the  rabbet  at  the  ■ 

apper  edge  of  the  keel 
Aft  part  of  the  port  abaft  the  rabbet  at  the 

«ing  tiiinfom     .        .-  -  •    ' 

Slem-port  fore  and  aft  on  the  keel       -.    • 
Dhto  fquare  at  the  head 
Geimtert.—Tht  toucb  of  the  lower  c«unter  at 
the  middle  lise,  abaft  the  8&  part  of  tbe 
wing  trat^om  •  .   ^  •       ■ 

Round  aft  of  the  lower  counter 
Raund  up  of  the  lower  counter 
The  touch  of  the  upper  counter  at  the  middie 
Hne,  abait  the  ait  part  of  the  wing  traiH 
fem 
Round  aft  of  tlie  uppercounter  • 

Kound  up  of  the  upper  counter 
Aft  part  of  the  Aem-timber^at  the  mlddle 
^  line,  at  the  hdght  of  the  top  thnber  Une, 
'  abtft  the  aft  part  af  tlie  wing  tranibm 


2 


96^ 


In. 

4 


38  3 
3  4 
3    6 


t 

3' 


I 

oi 


6 
4 
9 


9 
3t 

10 


Round  a£t  of  the  wing  tranlbqi    • 

Round  «p  <^  the  wing  tniniiHn 

Drmght  n/waterr—LaiA  drMght  af'l    * 

water  i&om  the  upper  edge  of  tlw  >  ,    n 

ked  -  -      .  3' 

Ciumtuh.--Y wmo&.  end  of  tbe  foie  chanocl 

a&re  timbcr  R  -  •-• 

The  channel  to  be  in  length 
And  in  thickneis  at  the  outer  edg« 
Thc  deadeye«  to  be  lain niHnber,aod  ia  dia> 

meter  ... 

For«moft  end  of  the  main  channel  a&re  tim^ 
1  ber  9  -  -•       . 

The  channel  to  be  in  length 
And  in  thtcknef«  at  the  outer  edge 
The  dead  eyes  to  be  14  in  number,  and  ia 

diameter 
^oicinoil  end  of  tbe  micen-channel  abaft  ^m* 

ijer  27  -  -  ,  • 

The  cbannel  to  b^  in  length 
And  in  thickners  at  tbe  outer  edge  -  - 

The  dcad  eyes  to  be  7  in  nuniber,  and  in  dia- 

mcter  •  •  .  r 


P.  U.  AnlikatMk 
O    6  "'.*«|»"- 

jTto  tl«e(^ 
,   iltnAioa«f' 

20  5 


l 


it    6 


I    o- 

«    4i 

I    6 

•  10 
3*    » 
o    4«; 


*  4 

90  o 

o  4 

z  • 


DlMEmiom  o/:ie/tvera/ParU  o/the  Bcdies, 


Timbers  Nanes. 

Fbre  BoJy, 

e 

C 

G 

L 

P 

T     1    W'  1    Y 

Fl.  In. 

¥t.    Ir. 

Ft.    In. 

Pt. 

In. 

Ft.   In. 

Ft.    In.    Ft. 

In. 

Ft.    Id. 

Lower  beight  of  breadth  ' 

22      6 

22      6 

22      7 

23 

0 

23    11 

iS    7  26 

10 

28    8 

Upper  height  of  breadth 

24    10 

24    10 

24    10 

3I 

I0| 

25    3f 

»6    44I27 

44 

i^    0 

Heigbt  of  the  top-timber  line 

37    S 

37    7 

38     0 

5 

39     I 

39  *o 

40 

4 

40    9 

>  Height  of  the  rifing  line  • 

0    0 

0    si 

3  10 

9 

10 

18    6 

• 

Height  of  the  cutting  down      • 

a    3i 

«    3i 

2    34 

2 

8 

3  10 

<S    4 

Main  b«lf  breadth 

24    Si 

24     Jt 

*4    44 

24 

04 

23      2i 

20      2 

17 

0 

II    04 

Top.timberhaIf  breadth 

20  11 

20   10 

20    9 

20 

6 

20    0 

18    9t 

'7 

10 

16    6 

Half  breadth  of  the  rifing 

8    7 

8    4 

6    5i 

2 

9 

5    7 
Outfidc 

Lengtb  of  the  lowet  breadth  fweeps 

19    3 

18    9 

18    .3 

17 

3 

ij  II 

14    1 

12 

7 

12    0 

firft  diaeonal  line  ' 

7    9 

7    H 

7    7 

7 

I 

«    3 

3     8 

Secondditto 

13    9 

13    8i 

13    4i 

12 

I 

10    3 

7    14 

4 

6 

Third  ditto 

2d    0 

19  II 

19    2 

17 

h 

»5    I 

II    I 

8 

3i 

3    44 

7ourth  £tto 

23    44 

23  44 

24  8 

23    0 

21 

18  II 

14    81 

II 

5 

6    0 

Fiftbditto        ... 

24    8 

24    44 

23 

54 

21     24 

17     f 

'3 

84 

7  " 

Sistb  ditto 

► 

SeventhdiUa 

24    i-l 

»4     ^i 

24    0 

23 

,9. 

22  10 

20"I0{ 

18 

«4 

14    7 

*  Rifing  hdgbt  1 1  feet  to  inches 

at  dead  flat,  firom  which  all  the  other  iifings  muft  be  Tet  off. 

▼oL.  XIX.  Part  L 
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Timbers  Names. 

~1 

Afier  Body. 

- 

1 

1 

1      • 

5 

9 

13 

'7 

21 

25        29 

33 

35 

-7\ 

Ft. 

hu 

Fi. 

In. 

Ft.      Ir. 

Ft.      In. 

Ft.     ■  lii. 

Kt 

rr. 

Ft. 

lii. 

Ft.      In. 

Ft.      In. 

TT 

In 

y<  h 

Lower  hetlglit  af  bteadth 

23 

6 

22 

6 

23      6 

20     7i 

22      9 

23 

04 

27 

?' 

24    6 

25   10^26 

9f 

28  . 
28  \ 

Upper  ditto 

24 

10 

24 

10 

24    10 

24   II 

25      1 

2? 

4 

2? 

26    3 

27      I 

27 

9 

Height  of  the  top-timber  line 

37 

5 

37 

5 

37    6 

37  10 

38    3i 

38 

II 

39 

8 

40     6 

4»     S 

42 

0 

42  6 

'  Height  of  the  cutting  down         -' 

2 

.Si 

2 

9J- 

a    34 

a    3t 

2    4 

2 

7i 

3 

<i 

5     2i 

8    7 

Height  of  the  rifing 

0 

24 

0 

I    94 

3    6} 

6    0 

10 

I 

17 

0 

Main  half  bieadth 

24 

Si 

24 

4* 

24    4i 

24    3^24    I 

23 

8^ 

23 

oi 

21  10 

Half  breadth  of  the  rifing 

8 

6 

8 

3 

7    9 

6  loi 

5    3i 

2 

8 

2 

6 

Outfide 

TopTlimber  half  breadth 

20 

II 

20 

10 

20    94 

20    9 

20    7 

20 

3 

19 

? 

18      2 

16    8 

i^ 

loii?  (^ 

Topfides  half  breadth 

»9 

7 

18 

4 

17     0 

15  10 

14 

II 

■;i 

Length  of  lower  breadth  fweeps . 

19 

2 

•9 

2 

19    0 

.8    7 

17    I 

16 

0 

»4 

^ 

'2      J 

9  »oi 

II 

Firll  diagonal             -             • 

7 

9 

7 

8i 

7    7 

7    5 

7    2i 

6 

7 

S 

9 

4     7 

2  10 

84 

0  7 

Second  diito 

^ti 

9 

»3 

84 

.,     6 

»3     I 

12    6 

II 

2 

9 

7 

7     7 

4    8t 

I 

0 II 

Thirdditto              -  ■ 

20 

0 

19 

"i 

»9     74 

19    0 

18     li 

16 

6 

'4 
18 

2 

"     5* 

7    8i 

? 

2  i^ 

Fourth  dilto 

2.1 

4^ 

23 

3 

23     ^i 

22     6\ 

21    II 

20 

3 

of 

'5    3i 

II     4 

8 

7 

4  «1 

Kithditto 

24 

8 

24 

7 

24  .6 

24     »i 

23  6i 

22 

3t 

20 

6i 

18     2 

14    4 

11 

? 

7  9 

Sixth  ditto 

18'  8ii6 

0 

11  1 

Seventh  ditto 

23 

94 

23 

0 

21     8i 

20    0"  18 

II 

'7  81 

DlAGONAL  LlNESfor  both  the  F0SE  and  AtTER  BodiES. 


Tore  and  After  Bodies, 

Names  of  the  Diagonal  Lines. 

iH 

2d 

3<1 

4th       5th 

6th 

7tb 

Height  up  the  middle  line 

Didance  irom  the  middle  line  on  the  bafe  line 

Height  up  the  fide  line            ... 

Ft.      In. 

6  II 
4    8 

Ft.     lo 
II     4 

9     I 

Ft.      In  Ft.      In. 
16     54  20      8 

0   94 

Ft.      ln.{Ft.      In. 
23     Ji27     5 

6    7   /2    74 

Ft.     In. 

43    9 
32    84 

I.  Ofthe  Sheer  Draughl  or  Plane  of  Eleoation, 

^t-  33«  Draw  a  ftr^ght  line  (fig.  33.)  to  repreient  the  up- 
per  edge  of  the  keel,  ere£l  a  perpendicular  on  that  end 
to  the  right,  and  from  thence  fet  off  182  feet,  the  length 
on  the  gun-deck,  and  there  ere6t  another  perpendicular; 
that  to  the  right  ts  called  \!tMforemo/l  perpendicuiar,  and 
the  other  the  after  one  :  upon  thefe  two  perpendiculars 
all  the  foremoft  and  afteimoft  heights  muft  be  fet  off, 
which  are  exprefled  in  the  dimenfions. 

Then  fet  off  the  diftance  of  the  main  ^ame  or  dead 
flat  from  the  foremoft  perpendicular,  and  at  that  place 
ered  a  third  perpendicular,  which  muft  be  diAinguiihed 
,  b^  the  chara£ler  @.  From  dead  ilat  the  room  and 
fpace  of  all  the  timbers  muft  be  fet  off ;  but  it  will  on- 
ly  be  neceffary  to  eted  a  perpendicular  at  every  frame 
timber  ;  which  in  the  fore  body  are  called  deadflat,  A, 
C,  £,  &c.  and  in  the  after  body  (2),  i,  3,  5,  &c. : 
hence  the  diftance  betweenthe  iirame  perpendiculars  will 
be  double  the  room  and  fpace  expreffed  in  the  dimen- 
fion8.  Then  fet  off  the  heights  of  the  gun-deck  afore 
at  midOiip  or  dead  ilat,  and  abaft  from  tbe  upper  fide 
•f  the  keel  ;  and  a  curve  defcribed  through  there  three 
|XHnts  will  be  the  upper  fide  of  the  gun-deck.     Set  off 


the  thickneis  of  the  gun-deck  plank  below  that;  and 
another  cuijre  being  drawn  parallel  to  the  ibrmcr,  tlie 
gun-deck  will  tfaen  be  dcfcribed  at  the  nuddle  lioe  of 
tbe  iheer  ptan. 

The  centie  of  the  ftem  is  then  to  be  laid  down  by 
means  of  the  table  of  dimenCons ;  irom  which  centre, 
with  an  extent  equal  to  the  neareft  diAance  of  the  upper 
edge  of  the  keel,  defcrit)e  a  circle  upwaids :  defcribe 
allo  another  circle  as  much  without  the'  fomier  is  the 
ilem  is  mpulded.  Then  fet  off  the  beight  of  the  head 
of  the  Aem,  with  the-  diibnce  afore  the  perpendicular, 
and  there  make  a  point }  and  within  that  iĕt  oSP  the 
thoulding  of  the  ftem,  and  there  make  another  point : 
from  this  laft  mentioned  point  let  a  line  pafs  downwards, 
interfe9:ing  the  perpendicular  at  the  hcight  of  the  gun- 
deck,  and  breaking  in  fair  with  the  inner  drcle,  and 
the  after  part  of  the  flem  i»  drawn.  Draw  another  Ime 
from  the  foremoft  point  downwards,  parallel  to  the  fcr- 
mer,  and  breaking  in  fair  with  the  outer  circle  \  then 
the  whole  ftem  will  be  formed,  except  the  after  tt  low- 
er  end,  which  cannot  be  determined  till  hereaRer. 

The  ftem-poft  muft  be  next  formed.  Set  off  on  the 
upper  edge  of  the  keel  a  fpot  for  the  aft  part  of  the 
rabbet  taken  fi-om  the  dimenSons,  and  from  that  for- 
ward  fet  off  another  point  at  ihc  diftance  of  the  thiek- 

seis 


Digitized  by 


Google 


SHlP-BUIlDING. 


itMnii«&-of  tbe  plank  oF  tlteliottoiB,  which  is  {bur  inches  and 

^*"^  ahalf  j  and  ^m  this  lall-meutioned  point  dtaw  a  Ii<.ie 

•  '^'"upwards  interfe£Ung  the  perpendiculars  at  the  height  of 

I  of  the   lower  deck ;    then   fct  up  the   perpendiculac  the 

helght  of  the  wing  tranforo,  and  draw  a  level  line,  and 

'  where  that  line  interfefts,  the  line  firft  drawn  will  be 

the  aft  fide  of  the  wing  tranfoin-}  on  the  upper  part  of 

thc  mlddle  line  fet  off  from  that  place.lhe  diftauce  of 

the  aft  fide  of  the  ftem-poft ;  fet  off  alfo  the  diftance  of 

the  after  part  from  the  rabbet  on  the  upper  edge  of  the 

the  keel,  and  a  line  drawn  through  there  two  points 

will  be  the  ait  fide  of  the  poft.     A  line  drawn  parallel 

to  the  firft  drawn  line  at  the  diftance  ef  four  inches  and 

»  half,  the  thickners  of  the  plank  on  the  bottom,  will  be 

the  aft  fide  of  the  rabbet :  and  hence  the  ftem-poft  is  de- 

lciibed,  except  the  head,  which  will  be  determined  af- 

terwards. 

From  the  dimenfions  take  the  feveral  heights  of  the 
upper  dcck  aboTe  the  gun-deck,  afore,  at  midlhip,  and 
abaft,  and  fet  them  off  accordingly  ;  through  the& 
points  defcribe  a  curve,  which  will  be  the  under  fide  of 
the  upper  deck ;  dercnbe  al^o  another  curve  parallel 
thereto,  at  the  diftanoe  of  the  thicknefs  of  the  plank, 
and  the  apper  deck  will  be  then  reprefented  at  the 
Buddle  line  of  the  ftiip. 

Set  off  the  height  of  the  lower  counter,  at  the  nud- 
dle  line,  from  the  upper  edge  of  the  kecl,  and  draw  a 
horizontaI  line  with  a  pencil  j  then  on  the  pencil  line 
ict  off  the  diftance  the  touch  of  the  lower  counter  is 
abaft  the  aft  fide  of  the  wing  tranfom  :  trom  this  point 
to  that  where  the  fore  part  of  the  rabbet  of  the  ftem- 
poA  interlie^ls  the  line  drawn  for  the  upper  part  of  the 
wing  tranfom,  dtaw  a  curve  at  pl«afure,  which  curve 
Trill  rcprerent  the  lower  coanter  at  the  ntiddle  line. 
Tbe  height  of  the  upper  counter  is  then  to  be  fet  off 
from  the  upper  edge  of  thc  keel,  and  a  horizontal  line 
is  te  be  drawn  as  before,  fetung  off  the  diAance  the 
touch  of  the  upper  counter  is  abaft  the  aft  fide  of  the 
'wing  tranfom ;  and  a  curve  defcribed  from  thence  to 
tbe  touch  of  the  lower  counter  will  form  the  upper 
counter  at  the  middle  line. 

JBoth  connters  being  fonned  at  the  middle  line,  the 
upper  part  of  the  ftern  timber  above  the  counters  is  to 
be  dercribed  as  follows :  On  the  level  line  drawn  for 
tbe  upper  fide  of  the  wing  tranfom  /fet  off  the  diftance 
of  the  aft  fide  of  the  flern  timber  at  the  middle  line 
JTom  the  aft  fide  of  the  wing  tranfom,  at  the  height  of 
tbe  topb-timber  line,  and  ere£t  a  perpendicular  :  ther  up- 
«n  this  perpendicular,  from  the  upper  edge  of  the  keel, 
fiet  t£[  the  height  at  the  middle  Iine.of  the  top-timber 
line  at  the  after  fide  of  thc  ftem  timber  ;  through  this 
point  draw  a  Araight  line  to  the  touch  of  the  upper 
counter,  and  the  upper  part  of  ttie  ftera  timber  wUl  be 
deicribcd. 

As  the  ftem  rouods  two  ways,  both  up  and  aft,  the 
fiecn  timber  at  the  fide  will  confequently  alter  irom 
tbat  at  the  middle  line,  and  tberefare  remains  to  be  re- 
pTefented.  Take  the  round  np  of  the  upper  counter 
iront  the  dimenfions,  and  fet  it  below  the  touch  at  the 
middle,  and  with  a  pencil  draw  a  level  line  ;  take  alfo 
tbe  round  aft,  and  fet  it  forwaxd  from  the  touch  on  the 
tOBch  line,  and  fquare  it  do'.-n  to  the  pencil  line  Iaft 
dra-wn,  ^nd  the  point  of  interfe£lion  will  be  the  louch 
of  the  upper  counter  at  the  fide.  In  the  fame  manner 
find  the  toach  of  the  low^t  coanler-^  and  a  curve,  fi-' 


aSy. 


oular  to  that  at  the  middle  Une,  being  deTcribed  from  Apf|licatioti 

the  one  touch  to  thc  other,  will  form  me  upper  counter"^'''';?^ 
..  .1.    /.  1  ^'  goiag  R.ulel 

«tthcSde.  ^,     ,  totheCon- 

Take  the  round  up  of  the  wing  tranlom,  and  fet  U  itruaioa  oS 
off  bclow  tlie  line  before  drawn  tor  the  height  of  the  Ships. 
wing  tranfom,  and  draw  another  horisontal  hne  i^  pen- ' 
cil :  thcn  take  the  round  aft  of  the  wing  tranfom,  and 
fet  it  forward  on  the  upper  line  from  the  point  repre- 
lenting  tbe  aft  fide  of  the  wing  tranfom ;  fquare  it  down 
to  the  lower  line,  smd  the  interfeAion  will  be  the  touch 
of  the  wing  tranfom :  then  a  curve,  fimilar  to  that  at 
the  middle  line,  being  drawn  from  the  touch  of  the 
wing  tranfom  lo  the  touch  of  the  lower  counter  at  the 
fide,  wili  be  the  lower  counter  at  the  fide.  Draw  a 
line  from  the  upper  counter  upwards,  and  the  whole 
ftern  limber  at  the  fide  will  be  reprelented.  But  as  the 
ftraight  line  drawn  for,  the  upper  part  of  the  fide  tim- 
ber  thould  not  be  parallel  to  that  at  the  middle  line,  itt 
rake  is  therefore  to  be  determined  as  foIIows. 

Draw  a  line  at  pleafure,  on  which  fet  off  the  breadth 
of  the  ftern  at  the  upper  counter  ;  at  the  middle  of  this 
line  fet  off  the  round  aft  of  ihe  upper  counter,  then 
through  this  point  and  the  extremiiies  of  the  ftem  de- 
fcribe  a  curve.  Now  take  the  breadth  of  the  ftem  at 
the  top-timber  line,  and  through  the  point  where  that 
breaddi  will  interfe£l  the  curve  for  the  round  aft  of  the 
ftern  draw  a  line  parallel  to  that  firft  drawn,  and  the  di- 
ftance  from  the  line  laft  drawn  to  the  curve  at  the  mid- 
dle  of  the  line  is  the  diAance  that  the  fide  timber  mu^ 
be  from  the  middle  line  at  the  height  of  the  top-timber 
line. 

The  iheer  is  to  be  defcribed,  which  is  done  by  fet- 
tirig  off  the  heights  afore,  at  midftiips,  and  abaft ;  and 
a  curve  defcribed  through  thefc  three  points  will  he  the 
Hieer.  £ut  in  order  that  the  (hetr  may  correfpond 
exaflly  with  the  dimenfions  laid  down,  it  will  be  necel^ 
fary  to  proceed  as  follows  :  The  perpendicular  repre- 
fenling  timber  dead  flat  being  already  drawn,  fet  off 
from  that  the  dlAances  of  the  other  frame  timbers, 
which  is  double  the  room  and  fpace,  as  the  frames  are 
only  every  other  one ,:  and  ereft  perpendiculars,  writing 
the  name  under  each :  then  on  eacb  of  thefe  perpen- 
diculars  fct  off  the  correfponding  heighls  of  the  top- 
timber  line  taken  from  the  table  of  dimenfion$  for  con- 
ftm£ling  the  bodies  ;  and  through  thefe  poinls  a  curve 
being  dcfcribed,  will  reprefent  the  Aieer  of  the  (hip  or 
top-timber  line  agreeable  to  the  dimenfions. 

The  quarter-deck  and  forecaftle  are  next  to  be  de- 
fcribcd,  which  may  be  done  by  taking  their  refpe£live 
heighls  and  lengths  from  the  dimenSons,  and  dercribing 
iheir  curves.  In  the  fame  manner  alfo,  the  round- 
houfe  may  be  drawn.  The  decks  being  defcribed  re- 
prefcnUng  their  heights  at  the  middle,  it  is  then  ne- 
ccffary  to  reprefent  them  alfo  at  the  fide.  For  thit 
purpofc  take  the  round  of  the  decks  from  the  dimen- 
fions,  and  fet  them  off  below  the  lower  line  drawn  for 
the  middle;  and  a  curve  defcribed  both  fore  and  aft,  ob- 
ferving  to  let  it  be  rather  quicker  than  the  former,  will 
be  the  reprereutation  of  the  decks  at  the  fide. 

The  ports  come  next  under  confideration.  In  the 
placing  of  them  due  ptteniion  muft  be  paid,  fo  as  to 
prefervc  ftrength  ;  or  that  they  ftiall  be  Co-  difpofcd  as 
not  to  weaken  the  ftiip  in  the  Ieaft,  which  is  often  done 
by  cutting'  off  principal  tlmbers,  placing  them  in  lob 
large  openings,  hayiBg  too  ftiott  timbets  by  the  fide  of 
L  1  2  them. 
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Applicatiortliejn,   &c.     Tlic  fratnes  reprelĕnted  by  ihe  lines  al- 
of  the  ibre- ^jjjy  dra^vn    inuft  be  firft  confuUed.      Then   with   a 

»'the  Con^P*"'^'''  '^"*  '**"  d''**»  ^<"^  t^*  lower  and  upper  parls 

ftru<aion  of  of  the  lower  deck  pofts,  parallei  to  ihe  line  repreient- 

Shi)».     ing  the  lower  declL ;  the  dlAances  of  thefe  lines  fronX' 

Vii.'  ((  "i..  ^g  decli  are  to  be  taken  fro!n  the  dimeniions,  obfer- 

ying,  however»  to  add  to  thefe  heights  the  thiciinefs  of 

the  deck,  as  thc  deck  line  at  tlie  fiJe  reprefents  the 

under  part  of  the  deck. 

The  foremoft  port  is  then  to  be  dercribed,  obferving 
to  place  it  as  far  aft  as  to  give  fufRci«nt  room  for  the 
jpanger  :  the  moft  convenient  place  will  therefore  be 
to  put  it  between  the  frames  R  and  T,  and  equaUy  di- 
.Qant  from  each.  It  will  then  be  placed  in  the  moft  con- 
fpicuous  point  of  ftrength,  as  it  will  have  a  long  top- 
daaber  on  the  aft  lide  and  a  long  fourth  futtock  on  the 
ibre  iide  Qf  it>  The  fecon(I  port  may  be  placed  in  like 
manner  bettreen  the  next  two  frames,  which  will  be 
be  equally  well  lituated  for  Arength  as  the  former  -,  and 
by  proceeding  in  this  Dianner,the  ports  on  the  gundeck 
may  allb  be  placed,  taking  care  to  have  twa  frames  be- 
Kween  every  two  ports,  all  fore  and  aft. 

The  upper  deck  ports  are  theii  to  be  dercribed  }  and 
in  order  to  difpofe  of  thcm  in  the  ftrongeft  iituation 
pC[ffible,  they  muft  be  placed  over  the  middle  between 
Q»e  gun-deck  ports,  fo  that  every  frame  in  the  (hip  will 
run  up  to  the  top  of  the  iide,  by  their  coming  between 
a  gun  and  upper  deck  port ;  and  every  port  will  be 
between  the  frames,  which  will  in  a  great  meafure  ccn- 
ttibute  towards  the  Arength  of  the  ftiip.  Wilh  regard 
%>  the  ports  on  the  quarter  deck,  it  is  not  of  fuch  ma- 
lerial  confequence  if  they  cut  the  head  of  the  frame,  as 
bi  placine  them  the  Stuation  of  the  dead  cyes  muft  be 
Confiderea,  placing;^a  port.  whereAhere  is  a  vacancy  be- 
tween  tlie  dead  eyes  large  enough  to  admit  of  one  ■,  ob- 
j^tving  always  to  place  them  as  nearly  as  poilible  at 
equal  dillances  from  each  other }  and  where  it  happens 
tjiat  they  do  not  fall  in  the  wake  of  a  frame,  then  that 
frame  ipuA  by  all  means  be  carried  up  to  the  tep  of  ihe 
fide. 

The  neceJTary  length  of  the  round-houfe  being  de- 
termined  in  the  dimenCons,  it  may  be  fet  oflF  j  obferving, 
however,  to  let  it  be  no  longer  ihan  is  juft  fuflicient 
fpr  tlie  neccAaty  accommodations,  as  the  ft>orter  the 
roond-,hpufe  the  wprks  abaft  may  be.  kept  lower,  anda 
low  fnug  ftem.  is  always  accdunted  the  handronieA. 
Then  let  off  the  round  of  the  deck  at  the  forcmoft  ejid, 
below  the  line  dran'n  ;  the  deck  at  the  lide  may  be  de- 
fcribed  by  anotber  curve  dr?wn  quite  aft.  Now,  from 
the  point  for  tbe  routid  of  the  deck  to  the  flern-timber, 
draw  a  curve  paraUel  lo  the  top-timber  line,  and  that 
■will  be  the  exlreme  height  of  the,  top  of  the  lide  abaft, 
which  Jieight  conlinues  to  range  fair  along  to  the  fore- 
inoft  end.  of  the  ronndhou^e,  and  at  that  place  may 
)iave  a  fall  abput  14  inches,  which  may  be  turned  off 
tvith  8  drift  fcrall.  At  tlte  fore  part  of  the  quartet- 
deck,  the  topdde  may  have  a  rife  of 'i^inchcs,  which 
may  alfo  be  tumed  off'with  a  fcro11.  But  as  the  raiCng 
of  the  topGde  only  14  inches  at  tbat  placc  will  not  l>e 
fi)iBcient  to  linitc  with  the  heights  aba(t,  it  will  there- 
i^re  be  neceffaty  to  raife;  14  inches  more  upon  that, 
and  break  it  oC^witK  a  fcrpll  iiiverted  cn  ihe  firft  fcroll, 
and  continue.  thefe  two  iines,  parallel  to  the  top-timber 
)ipe,  to  tbc  diftance  of  about  feven  feet  afi.  At  the 
%«apfl  ead.«f  tbe  _]r(Hmd-licufe  thcre  i$  abreak  of.  i^ 


inches  already  menlloned ;'  aiid  iii  order  to  make  tW  ^pp' 
part  uniform  with  the  brcaks  at  the  foremoA  end  of  tbe"'  <*'< 
quarter-deck,  there  muft  be  fet  down  14  inches.  mote?™^ 


below  tbeformer;  and  at  thefe  twoheightscontinijetwo'|?^'j 
curves  parallel  to  the  top-timber  line,  {irom  the  aft  part 
of  the  ilern  to  ihe  ends  of  the  two  curves  alteady  drsKn 
at  the  forcmoft  end  of  the  quarter-deck.  lf  tbey  Ihould 
happen  not  to  break  in  fair  with  them,  they  raull  be 
turned  off  with  a  round  -,  but  to  make  them  appeat 
more  handfome,  the  lower  line  may  be  tumed  off  witha 
fcrolI.  ThePe  lines  being  drawn  will  reprc(ĕnt  tiu  up- 
per  edges  of  the  rails. 

The  height  of  the  top  fide  at  the  fore  part  of  the  (hip 
muft  next  be  conlidered  ;  which,  in  order  to  give  piopet 
height  for  the  forecaftIc,  muft  have  a  rife  there  of  14 
inchcs,  the  break  being  at  the  after  end  of  the  faR- 
caftle,  and  tumed  off  as  bcfore.  But  as  this  part  of 
the  ftiip  is  ftill  conliderably  lower  than  the  after  pait,  it 
will  be  neceffary  to  give  another  of  cight  inehes  upon 
the  former,  and  turn  it  off  with  a  fcroIl  inverted.  Hence 
this  part  of  the  fliip  will  appear  more  uniform  to  the  af- 
ter  part. 

The  finifli!ng  parts,  namely  the  walcs,  Aem,  head, 
rails,  &c.  remain  to  be  defcribed.  The  wales  may  be 
firft  drawn }  and  as  the  Arength  of  the  ftiip  depends 
very  much  on  the  right  placing  of  them,  great  cart 
muft  therefore  be  taken  that  they  may  be  as  littl(  is 
poAible  wounded  by  the  lower  deck  ports,  and  ft  placed 
that  the  lower  deck  bolts  Aiall  bolt  in  them,  and 
alfo  that  they  come  as  near  as  poAiblc  on  the  btoadett 
part  of  the  fliip.  In  the  firft  place,  tBerefore,  the 
beight  of  breadth  lines  muft  be  «ho^en  for  our  guide. 
Thefe  hcights  of  breadth  are  to  be  taken  from  the  di- 
menfions,  and  fet  off  on  the  refpeflive  frames,  and  currrs 
drawn  thiough  thefc  points  wiU  be  the  upper  and  lowet 
heights  of  oreadth  lines.  The  heigbt  of  the  wales 
may  be  now  determined  ;  -which  in  gcnctal  is  in  fuch  a 
manner  that  the  upper  height  of  breadtb  line  comei 
about  fix  inches  below  their  uppcr  cdge,  and  tbe  walet 
are  then  placcd  tight  upon  the  breadth  lines.  Take  thc 
heights  and  breadths  of  the  wales  afore,  at  midlhipi, 
and  abaft,  from  thc  table  of  dimenfions  j  draw  curves 
through  the  ppints  thus  found,  and  the  ivales  nrill  be 
repreiented.  • 

The  channel  wales  are  then  to  be  defcribed.  They 
are  principally  intended  to  Atengtben  the  top  fide,  and 
muft  be  placcd  bctwcen  the  lower  and  upper  deck  port5} 
and  the  lower  cnd  of  them  at  midAiips  fhou1d  be  placed 
as  low  as  poffibIe,  in  order  to  prevent  them  from  being 
cut  by  ihe  upper  deck  ports  afore  and  abaft.  Take 
tbeir  heights  and-  breadths  from  the  diroenCons  ;  lay 
them  off,  and  defcribe  curvcs  through  the  correfpond- 
nig  points,  and  tbe  channel  wales  wiTl  be  reprefcnled. 

Lay  off  the  dimenCons  of  ibe  watte  tail  fouiid  in  the 
table ;  and  through  the  points  draw  •  line  paraliel  to  the 
top  timber  linc  all  forc  and  aft.  lliis  rail  terminates 
the  lower  part  of  tbe  paint  work  on  the  top  fide,  as  all 
the  wotk  3bove  this  rarl  is  generally  painted,  and  the 
work  of  the  top  fide  below  it  payed  with  a  vami(h,  ex- 
eept  the  main  wales,  which  are  alwayspaycd  with  pitch. 

Take  the  draught  of  water  from  the  dimenfions,  and 
draw  the  load  water-Hne,which  i»  always  done  in  green. 
Divide  the  diftance  between  the  load  water-line  and  the 
upper  edge  of  the  keel  into  five  equal  paits,  and  through 
Uiefe  poitiis  dnw  foui  mac  nBter-liactk 


Digitized  by 


Google 


S-H  I  P-B  U- 

caum  Set  off  tlK  centres  of  the  mads  on  tKe  ?un-deck ; 
[ibcb-T-tJi^j  f2]^(  may  i;kewife  be  taken  from  the  dimeniions. 
["tibeC^r ^*  off  aIfo  tle  centre  of  the  bowf()rit,  letting  it  be 
Son  of fou'  feet  ftom  the  deck  at  the  after  part  of  ihe  ftem, 
Kp.  which  will  give  fufBcient  height  for  a  light  and  airy  &- 
gnre. 

Draw  the  knight-heads  fo  as  to  be,  fuf1iciently  high 
■bove  the  bovrfprit  to  admit  of  a  chock  between  them 
fcr  the  betler  fecurity  of  the  bowfprit.  Thc  timber 
lieads  may  aIfo  be  drawn  above  the  foreca(lle,  obferving 
ix>  place  the  mod  convenient  for  the  timbers  of  the  frame, 
being  tbole  which  come  over  the  upper  deck  ports,  as 
they  may  be  allowed  long  enough  to  form  handrome 
heads.  There  AiOuId  be  one  placed  abaft  the  cat-head, 
to  which  the  foremo(t  block  is  to  be  bolted,  and  there 
aiay  be  two  ports  on  the  forecaftle  formed  by  them, 
and  placed  where  it  is  moft  conveiuent  to  tlie  dead 
eyes. 

Defcribe  the  channels,  taking  their  lengths  and 
thickne&es  £rom  the  dimenitons,  and  place  their  upper 
tdges  well  with  the  lower  edge  of  the  (lieer  rail.  Thc 
dead  eyes  raay  then  be  drawn,  obferving  to  place  them 
in  fuch  a  manner  that  th^-  chains  may  not  interfere  wilh 
ihe  ports  ;  and  the  prerenter  plates  muft  all  be  placed 
on  the  channel  walcs,  letting  them  be  of  fuch  a  length 
thjt  the  prcventer  bolt  at  each  end  may  boll  on  each  edge 
of  the  channel  wales.  It  muft  alfo  be  obferved  to 
give  each  ofthe  chains  and  preventer  plates  a  pro- 
per  rake,  that  is,  to  let  them  lie  in  the  dlre^lion  of 
tbe  Ihrouds,  which  may  be  done  in  the  foIlowing  man- 
Ber  :  Produce  the  maft  upwards,  upon  which  fet  off 
the  length  of  the  roaft  to  the  lower  part  of  the  head ; 
thelĕ  ftraight  lines  drawn  from  tliat  point  through  the 
centre  of  each  dead  eye  will  give  the  diredion  of  the 
cbains  and  preventer  braces. 

The  fcnde-s  m?.y  be  then  drawn,  obferving  to  place 
Aem  right  abieaft  o^  the  main  hatchway,  in  order  to 
prevent  the  fliip's  fide  from  being  hurt  by  whatever 
may  be  hoifted  on  board.  The  proper  place  for  them 
will  therefore  be  at  timber  3  ;  and  the  diftance  between 
thctn  may  be  regulated  by  the  diHance  between  the 
ports.  The  chcft-tree  may  alfo  be  drawn,  wbich  muft 
Be  placed  at  a  proper  diftance  abaft  the  foremaft,  for 
tbe  convenieacy  of  haoling  home  the  fore  tack.  It 
Jnay  therefore  be  drawn  at  the  aft  fide  of  timber  C 
irom  the  top  of  the  fide  down  to  the  upper  edge  of 
the  channel  wales  ;  and  the  fendcrs  may  reach  from  the 
top  of  ihe  fide  down  to  the  upper  edge  of  the  main 
wales.  As  the  fenders  and  cheft-tree  are  on  the  out- 
iide  of  tbe  planks,  wales,  &(c.  the  lines  reprefenting 
the  wales,  &c.  Oiould  not  be  drawn  through  them. 

Oraw  the  fteps  on  the  fide,  which  muft  be  at  the  fore 
part  of  the  main  drtft  or  break,  making  thiem  as  long 
M  the  diftance  between  the  upper  and  lower  deck  ports 
will  admit  of.  They  may  be  about  fix  inches  afunder, 
and  five  inches  deep,  and  continued  from  the  top  of  the 
fide  down  to  the  ntiHdle  of  the  main  wales. 

In  order  to  defcribe  the  head,  the  beight  of  the  beak- 
head  muft  be  firA  determined,  which  roay  be  about  two 
ieet  above  the  uppcr  deck.  At  that  place  draw  a  hori- 
Z9ntal  line,  npon  which  fet  off  the  length  of  the  beak- 
hesd,  which  may  be  7-^  feet  abaft  the  fore  part  of  the 
teni,  and  from  thence  fquare  a  line  up  to  the  fore- 
callle  deck  ;  which  line  will  reprefent  the  aft  part  'of  thc 
beak  head,  and  wili  IJi^ewile  tcrminatc  tbc  fotcmQfi  end 
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of  the  forecaftIe.  The  lenglh  of  the  head  may  now1beAppliiitfe« 
determined,  which  by  ihe  proportJons  will  bt  found  to*^.*''' *"^ 
be  15  feet  fi.x  inches  trom  the  fore  part  of  the  &em.  Sel^^^^J 
it  off  from  the  fore  part  of  the  ftem,  atid  ereft  a  peti  flrtU!ticHi  0$- 
pendicular,  which  will  be  thc  utmoft  limits  of  the  figuTe'  9td.f- 
forfvard :  then  take  the  breadlh  of  ihc  Sgute  from  iht  ^" 
proporlions,  which  is  four  feet  four  ?nches,  and  ftt  itoff 
ibrward  ;  and  another  perpendicular  being  'drawiv  wiH 
fliow  the  utmoft  extent  6i  Ihe  hair  bracket  foA*ard,  tk 
aft  part  of  the  figure.  Then  draw  the  lower  chsek,  let- 
ting  the  upper  edge  be  well  with  the  upper  edge  of  the 
main  wales,  and  the  after  end  ranging  wĕll  wit!h  the 
beak-head  line ;  fet  off  the  depth  of  it  on  the  {iem-% 
which  is  about  1 1  inches,  and  let  a  curved  Ene  pals 
from  the  after  end  through  the  point  on  the  ftem,  and 
to  break  in  fair  with  the  perpendicular  firft  dr&wn  far 
thc  length  of  the  head,  the  fore  part  of  the  ctwe  wlll 
then  reprefent  the  poCtion  of  the  figure. 

The  upper  cheek  may  next  be  drawn ;  but,  in  order  to 
know  the  exa6l  place  of  it  on  the  ftem,  the  place  of  the 
main  rail  muft  firft  be  fet  off  on  the  ftcm,  the  npper 
edge  of  which  may  be  ke^t  on  a  level  H-ith  the.  beak- 
head  ;  then  fetting  off  the  depth  of  h  beloW  tbat,  the 
place  for  the  upper  cheek  roay  be  determined,  letting 
it  be  exa£lly  in  the  middlelsetween  that  and  the  loWer 
chetk  :  then,  by  drawing  curves'for  the  upper  ^hd 
lower  edges  of  the  cheek  rrom  the  aftet-  end  paralledo 
the  lower  cheek,  to  break  in  fair  tvith  the  perpertdJcv(Wr, 
drawn  for  the  back  of  the  figure  :  then  the  upper  oh^k 
will  be  formed.  The  upper  part  may  run  in  a  &rpen- 
tine  as  high  Is  where  the  Hioulder  of  the  fignre  is  fup]Jo- 
fed  to  come,  at  which  place  it  may  be  tumed  off  mth 
a  fcroll.  The  diftance  from  the  fcrolI  to  the  heel  of  the 
figure  is  called  the  hair  btacket. 

The  head  of  thc  block  may  be  formed  by  continjiing 
the  line  at  the  breaft  round  to  ihe  top  of  the  hair-brac- 
ket,  obferving  to  keep  the  top  of  it  about  fix  inches 
clear  of  the  under  fide  of  the  bowfprit. 

Having  the  diftance  fet  off  on  the  ftem  for  placing  the 
main  jail,  it  may  next  be  defcribed,  keeping  the  bag  of 
it  as  Ievel  as  podible  for  the  conveniency  of  the  gratings, 
and  Ictting  the  foremoft  end  ri^e  gradually  according  to 
the  rire  of  the  upper  cheek  and  hair  bracket,  and  may 
turn  off  pn  the  round  of  the  fcroIl  before  drawn  for  ihe 
hair-bracket.  To  form  the  after  end,  fet  off  the  fize 
of  the  head  of  the  rail  abaft  the  beak-head  line,  snd 
ere£t  a  perpendicular ;  then  defcribe  the  arch  oPa  circle 
from  that  perpendicular,  to  break  in  fair  with  the  lower 
fide  of  the  rail  in  the  middle,  and  aIfo  another  from  the 
beak-head  perpendicular,  to  break  in  fair  with  the  uppec 
fide  of  the  rail  at  the  middle,  oblĕrving  t«  continue  the 
head  of  it  fufticieritly  higk  to  range  with  the  timber 
heads  above  the  forecaftle. 

The  head  timbers  are  nex  tto  be  drawn,  placing  the  ftem  '■ 
timberitsown  thicknefs  abaft  tbe  ftemi  and  theferemoft  ' 
muft  be  fo  placed  that  the  fbre  fide  may  be  up'and.dowA 
with  the  heel  of  the  block  or  figure,  which  has  not  yet- 
been   fet  off.     Take    therefore  the  diftanc«  from  the 
breaft  to  the  hecl  on  a  fquare  which  is  "feven  feet,  and  •- 
eredl  a  perpcndicular  from  the  lower  part  of  the  lower- 
cheeltto  ihe  lower  part  of  the  .npper  cheek  j  which  per- 
pendicular  will  terminate  the  foremoft  end  of  the  lowei 
cheek  and  the  heel  of  the  figttre,  and  will  allb  termi- 
nate  the  lower  end  of  the  hair-bracket :  then,  by  conti'- 
nuing  the.  fame  perpendicuiar  iiomthe  upper  part  of 
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Applicatlon  tlit  lower  deck  to  thc  unJcr  part  of  the  main-rail,  the 

'''^'"k"»^""  fide  of  the  foreinoft  head  tiniber  will  be  deJcribed  ; 

to  the  Con-  *"*^  ^7  fetUDg  off  its  thick.nefs  aft,  thc  othcr  fide  may 

ftiu^oa(.f.l^  dran-n.     The  middle  head  tiaiber  may  be  fpaced  bc- 

SUpi.     tiveen  the  two  former  ones  \  and  ihere  may  alfo  bc  one 

"    »         timber  placed  abaft  the  ftem,  at  a  diftance  from  th« 

ilcm,  cqua]  to  that  between  the  othcrs,  and  thc  lower 

end  of  it  oiay  ftep  on  tbe  upper  edge  of  th«  lower  rail. 

To  defcribe  the  nuddle  and  lower  raiU,  divide  the 
diilance  'between  the  lower  part  of  the  main  rail  and  the 
.  upper  part  of  the  upper  chcck  equaUy  at  every  hcad 
timber ;  and  curves  being  defctibed  through  thefe  points 
will  form  the  middle  and  lower  rails.  The  aftcr  end  of 
the  lower  rail  muil  terminate  at  the  after  edge  of  the 
aiter  head  limber. 

The  cat-head  ought  to  be  reprefented  in  fuch  a  man- 
ncr  as  to  come  againft  the  aft  fide  of  thc  head  of  the  main 
rail,  to  rake  forward  four  inches  in  a  foot,  and  to  fteeve 
up  ^\  inches  in  a  foot,  and  about  one  foot  iix  inchcs 
fquaie.  The  lower  psrt  of  it  comes  on  the  plank  of  the 
deck  al  the  fide,  and  the  fupporter  under  it  muft  form  a 
fair  curve  to  break  in  with  the  aft(;r  cnd  of  the  mtddle 
rail. 

The  hawfe  holes  muft  come  between  thc  cheeks,  wldch 
is  the  moft  convenient  place  for  thetp ;  but  their  place 
fore  and  aft  cannot  be  exa£l]y  dctermined  until  they  are 
laid  donn  in  thc  half-breadth  plan. 

The  knee  of  the  head  is  to  projeft  from  the  breaft  of 
the  Cgure  about  two  inches ;  and  particular  care  muft  be 
taken  that  in  forming  it  downwards  it  be  not  too  full,  as 
it  is  then  liable  to  rub  the  cable  vcry  much :  itmay  thcrc. 
fore  have  no  more  fubfiance  under  the  lowcr  cheek  at  the 
heel  of  the  figure  than  is  juft  fufRcicnt  to  admit  of  the 
bobAay  holes,  and  m'ay  be  34  feet  diftant  from  the  ftem 
at  the  load  watcr-line,  roaking  it  run  in  an  agreeable  fer'. 
pentine  line  from  thc  breaft  down  to  the  third  waler  ' 
line,  where  it  may  be  i^  fcet  from  the  flem.  By  con- 
tinuing  thc  fame  line  downwards,  keeping  it  more  di> 
ftant  from  the  ftem  as  it  comes  down,  the  grifie  will  be 
ibrraed.  The  lower  part  of  it  muft  break  in  fair  with 
the  under  part  of  the  falfe  kcel ;  and  the  brcadth  of  the 
gripe  at  the  broadeft  placc  will  be  £aund  by  the  pro- 
pottions  to  be  ^^  feet.  As  the  aft  part  of  the  gripe 
is  terminated  by  the  fore  foot,  or  forcmoft  end  of  the 
kecl,  it  will  now  bc  propcr  to  finifh  that  part  bs  -fol- 
lows :  From  thc  line  reprelenting  the  upper  edge  of  the 
kcel  fet  down  the  depth  of  the  keel,  throagh  which 
draw  a  linc  parallel  to  the  former,  and  it  will  be  the 
lower  edge  of  the  keel.  From  that  point,  where  the 
aft  fidc  of  the  ftem  is  diftant  lirom  the  upper  edge  of 
the  kecl  by  a  quantity  equal  to  the  breadlh  of  the  kecl 
at  midAiips,  cred  a  perpendicular,  which  will  limit  the 
foremoft  end  of  ihe  keel ;  and  the  after  or  lower  end  of 
the  ftem  may  be  reprefented  by  fetting  off  the  lcngth  of 
tlic  icarf  froro  the  foremoft  end  of  the  kecl,  w  hich  may 
be  fix  fcet.  Set  down  from  the  line  reprerenting  thc 
lowcr  cdgc  of  the  keel  thc  thicknefs  of  the  falfe  kcel, 
which  is  fevcninches;  and  a,  linc  drawn  ihrough  that 
point  parallel  to  the  lower  edge  of  thr  kecl  will  bc  the 
undcr  edge  of  the  falie  keel,  the  foremoft  end  of  wbick 
may  be  threc  inchcs  afore  tke  foremoft  end  of  the  main 
keel. 

The  head  bcing  now  Cniihed,  proceed  ncxt  to  the 
ilem,  tbe  fide  and  middle  timbers  of  which  are  already 
drawn,  From  tbe  £dc  tisiber  fet  off  iorward  14  feet, 
.   .  ■  4" 
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the  length  of  gallery,  and  'draw  a  pencU  llne  parallei  to  Apjilbily  , 
the  f>de  timber ;  draw  alfo  a  line  to  interfe&  the  touch°'.''i''<<«-l 
ofthe  upper  counter  at  the  fide,  producing  it  forwards^'",^'Jj''l| 
parallel  to  the  ttieer  as  far  as  the  pencil  linc  firft  drawD;(in^j'jj'5fl 
and  this  line  will  reprcfent  the  upper  edge  of  the  gal-  Sbipi  ] 
lery  rim.  From  which  ict  down  eight  inclies,  the*" 
brcadth  of  thc  gallcry  rail,  and  draw  tbe  lower  edge 
of  the  raiL  At  the  dittancc  of  eight  inchcs  ^rom  the 
fore  fide  of  the  fide  timber  diaw  a  line  parallel  theteto; 
and  from  the  point  of  interfe£lion  of  this  line  with  tbe 
upper  edge  of  tbe  gallery  rim,  draw  a  curve  to  tbe 
middle  timber  parailel  to  the  toujchcs  of  ihe  upper  coun- 
ter,  which  line  will  reprelcnt  the  upper  edge  of  the  up- 
per  counter  rail  as  it  appeyrs  on  the  ftieer  draught. 
Thc  lower  edge  of  this  rail  may  be  formed  by  fetttng 
off  its  depth  from  the  upper  edge.  In  ihe  fame  manner 
the  lower  counter  rail  may  be  defcribed  :  then  take  ibe 
diftance  betwcen  that  and  the  upper  counter  rail,  and 
fet  it  off  beldw  the  rim  rail ;  and  hence  the  rail  that 
comes  to  the  lowcr  ftool  may  be  drawn,  keeping  it  pa-' 
rallel  to  the  rim  rail.  Undemeath  that,  the  lower  fi- 
nifhing  roay  be  formed,  making  it  as  light  and  agreeable 
as  poiublc. 

Set  off  from  the  middle  timber  on  the  end  of  tbe 
qu3rter-deck  the  proje^lion  of  the  balcony,  which  may 
be  about  two  fcet,  and  draw  -a  line  with  a  pencil  paral- 
lcl  to  the  middlc  Umber.  On  this  line  fel  off  a  point 
i\  inchcs  below  the  under  fide  of  the  quarter-deck, 
from  which  draw  a  curVe  to  the  fidc  timber  parallel  to 
the  upper  counter  rail,  which  cunre  will  rcpreient  tbe 
16wer  fide  of  the  £oot  fpacc  rail  of  the  balcony  as  it  ap> 
pears  in  the  (heer  draught. 

Take  the  diftance  between  the  point  of  interfe£Han , 
of  the  upper  edge  of  the  upper.counler  wiih  the  mid- 
dle  linc,  and  the  point  of  intcrfc£Iion  of  the  under  fide 
of  the  foot  fpace  rail  with  the  middle  line,  which  fet 
up  on  a  perpendicular  from  the  upper  edgc  of  thc  rim 
rail  at  the  forcmofi  cnd.  Through  thls  point  draw  a 
line  parallel  to  the  rim  rail  to  interfe£l  the  lower  pait 
of  the  foot  fpace  rail,  and  this  line  will  reprefent  the 
lower  edge  of  the  rail  that  comes  to  the  middle  Aool, 
and  will  anfwer  to  tlie  foot  fpace  rail.  Then  between 
this  line  and  the  pm  rail  threc  lights  or  fafties  may  be 
drawn,  having  a  muntin  or  pillar  between  each  light  of 
about  14  inches  broad,  and  the  low^r  gallery  will  be 
fini(hcd.  Set  off  the  depth  of  ihe  middle  ftool  rail 
above  the  line  already  <lrawn  for  the  lower  edge,  and 
thc  upper  edge  may  be  drawn.  Then  fct  off  the  faine 
dcpth  above  the  curve  drawn  for  the  lower  edge  of  the 
foot  fpace  rail,  and  ihe  upper  edge  of  that  rail  may  thes 
bc  drawn. 

The  quartcr-picce  muft  be  ncxt  defcribed,  the  heel 
of  which  muft  ftep  on  'the  after  end  of  thc  middle  ftooL 
Draw  a  line  with  a  pencil  parallel  to  the  middle  tlmber, 
and  at  a  diftance  thereirom,  equal  to  the  proje3ion  of 
the  balcony.  Upon  this  line  ret  up  irom  thc  round» 
houfe  deck  the  height  of  the  upper  part  of  the  ftern  or 
taff  rail,  which  may  bc  four  fect  above  the  deck.  At 
that  height  draw  wilh  a  pencil  a  hortzontaI  line,  and 
from  its  inteTfe£iion  with  thc  line  firft  drawn  defcribe  a 
curve  to  thc  middle  ftool  rail,  obferving  to  make  the 
lower  part  of  this  curve  run  nearly  parallel  to  the  fide 
timber,  and  the  lowcr  part  about  three  inches  abaft  the 
fide  timber ;  andthis  curve  wIU  reprefent  the  aft  fide  of 
the  quart£r-plece  at  the  outCde.  There  fet  off  thMblck- 
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'ippTicAiooneisor  thequarter-piepe,  wbich  is  one  foot  &x  iaches, 

i|i'.*'  '"'■aibre  tht  eurve  already  drawn  ;  and  another  curve  be- 

[■^''^ing  defcribed  parallel  to  it  from  the  lower  part  to  the 

'  Inaim  «^top  of  the  iheer,  and  the  quarter-ptece  at  the  outfide 

Slips.    mil  be  reprelented.     On  the  horizontal  line  drawn  for 

^    I    -^  the  upper  part  of  the  taff-rail  fet  off  forward  the  thick- 

ne(s  'of  the  taff-rail,  which  is  one  iiaot ;  then  draw  a 

cunre  down  to  the  head  of  the  quarter-piece  parallel  to 

°  thc  firft,  and  that  part  of  the  taff-rail  will  be  defcnbed. 

Indead  of  a  fair  cunre,  it  is  cutiomary  to  fonn  the  upper 

part  of  the  taff-raii  with  one  or  two  breaks,  and  their 

cunres  inverted.     Either  way  may,  however,  be  ufed 

accordlng  to  fancy. 

Set  off  the  depth  of  the  taff-rail,  which  may  be  about 
3i  feet,  on  the  Une  drawn  fot  the  {irojedion ;  from  the 
upper  part,  and  from  this  point,  defcribe  a  curve  as  low 
as  the  heel  .of  the  quarter-piece,  and  about  five  inches 
abait  it  at  that  place  ;  obrerving  to  make  it  run  nearly 
paiallel  to  the  aiter  edge  of  the  quarter-piece  ;  and  the 
aFter  part  of  the  quarter-piece,  which  comes  neareil  to 
tlie  Gde,  vnll  be  reprerented. 

Set  up  on  the  line  drawn  for  the  proje£iron  of  the 

balcony  the  height  of  the  upper  part  of  the  balcony  or 

breall  rail,  which  is  3^^  feet  from  the  deck  j  fet  off  the 

thickDcls  of  the  rail  below  that,  and  defcTibe  the  balco- 

ny,  keeping  it  parallel  to  the  foot  rpace  rail,  and  termi- 

'  Dating  it  at  the  line  drawn  for  the  after  part  of  the  quar- 

ter-piece  neared  the  fide  j  and  the  whole  balcony  will 

then  bc  reprefented. 

I  The  upper  gallery  is  then  to  be  defcribed.     In  order 

I  to  this,  its  length  muft  be  determined,  which  may  be 

t  II  feet.     Set  oATthis  diilance  from  the  fide  timber  for- 

I  ward  with  the  iheer  ;  and  at  this  point  draw  a  line  pa- 

I  tallel  to  the  fide  timber,  which  line  will  reprefent  the 

fi>re  part  of  the  gallery.     Then  take  the  diilance  be- 

tneen  the  upper  part  of  the  foot  fpace  rail  and  the  up- 

per  part  of  the  breatl  rail  on  a  perpendicular,  and  fet  it 

I  oST  on  a  perpendicular  from  the  upper  part  of  the  middle 

iiool  rail  on  the  line  drawn  for  the  fore  part  of  the  gal- 

lery,  from  which  to  the  fore  part  of  the  quatter-piecc 

draw  a  (Iraight  line  parallel  to  the  rail  below,  which 

Ene  will  be  the  upper  cdge  of  the  upper  rim  rail  *,  and ' 

its  thicknefs  being  fet  off,  the  lower  edge  may  aIfo  be 

drawn.     From  the  upper  edge  of  that  rail  fet  up  an  ex- 

tent  cqual  to  the  diilance  between  the  lower  rim  rail 

and  raiddle  ilool  rai),  and  defcribe  the  upper  ftool  rail, 

the  after  end  of  which  will  be  determined  by  the  qaar- 

ter-piece,  and  the  fore  end  by  the  line  for  the  length  of 

the  gallery.     There  may  be  three  faihes  drawn  tietween 

theiĕ  two  rails  as  before  ;  and  hence  the  upper  gallery 

will  be  formed. 

The  upper  fini(hing  (hould  be  next  drawn,  the  length 
of  which  may  be  i-J  foot  Iefs  Ihan  the  upper  gallery. 
Draw  a  line  parallel  to  the  rake  of  the  ftem  for  the  fore 
end  of  it,  and  let  the  upper  part  of  the  top  fide  be  the 
npper  part  of  the  upper  rail,  from  which  fet  do^vn  three 
incbes  for  the  thicknefs  of  the  rai!,  and  defcribe  it. 
Delcribe  alfo  anothcr  rail  of  the  fame  length  andthick- 
nels  as  the  former,  and  ciglit  incHes  below ;  from  the 
end  of  which  a  fcrpentine  line  may  be  drawn  down  to 
the  upper  ftool  rail,  and  the  upper  iinilliing  wiil  be  com- 
pleted. 

The  ftem  being  now  finilhed,  the  rudder  only  re- 
miins  to  be  drawn.  The  breadth  of  the  rudder  at  the 
hmer  part  is  to  be  detenaJned  from  the  proportions,  and 
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fet  off  from  the  line  reprerentin|;  the  aft  part  of  thc  Application 

ftem-poft }  which  line  alfo  reprcKnts  the  fore  part  of  "'^  ""k^*" 

the  rudder.     Then  determine  on  the  lower  hance,  let-  ^^  "^,  (^. 

ting  it  be  no  higher  than  is  juft  fuiHcient,  which  may  beitrudiion  of 

about  one  foot  al>ove  the  load  water-Iine,  and  fet  off  its     Ships. 

breadth  at  that  place  taken  from  the  proportions.    Then        *    ."' 

a  line  draw  from  thence  to  the  breadth  fet  off  at  the 

lower  part  will  be  the  aft  fide  of  the  rudder  below  the 

lower  hance.     There  may  alib  be  another  hance  about 

the  height  of  the  lower  deck.     The  ufe  of  theie  breaks 

or  hances  is  to  reduce  the  breadth  as  it  rifes  toward  tlie 

head.      The  aft  part  may  he  drawn  above  the  lower 

hance,  the  break  at  the  lower  hance  being  about  ten 

inches,  and  the  brtak  at  the  upper  hance  &x  inches.— 

Ttae  back  may  be  then  drawn.     It  is  of  elm,  about 

foar  inches  tliick  on  the  aft  part.     That  thickneis  be- 

ing  fet  off,  and  a  line  drawn  from  the  lower  hance  to 

the  lower  end,  will  reprefent  the  back.     The  head  of 

the  rudder  ihould  be  as  high  as  to  receive  a  tiller  above 

the  upper  deck.     Therefore  fet  off  the  fize  of  the  head 

above  the  upper  deck,  and  draw  a  line  from  thence  to 

the  break  at  the  upper  iiance,  and  tbe  aft  part  of  the 

ruidder  will  l>e  repreiented  all  the  way  up.     The  beard- 

ing  (hould  t>e  drawn,  by  fctting  off  the  breadth  of  it 

at  the  keel  from  the  fore  iide  of  the  radder,  which  may 

be  nine  inches.     Set  off  alCo  the  breadth  at  tbe  head  of 

the  wing  tranfom,  which  may  be  a  foot.     Then  a  line 

beingdrawn  through  thefe  two  points,  from  the  lower 

part  of  the  rudder  to  about  a  foot  above  tbe  wing  tran- 

ibm,  and  the  bearding  will  be  repreiented.      As  the 

be^rding  is  a  very  nice  point,  and  the  working  of  the 

rudder  depending  very  much  upon  it,  it  ihould  always 

be  very  particulariy  conlidered.   It  has  been  cuttomary  to 

beard  tlie  rudder  to  a  iharp  edge  at  the  middle  line,  by 

which  the  main  piece  is  reduced  more  than  neceilary. 

The  rudder  ihould,  howe\;er,  be  bearded  from  the  fide 

of  the  pintles,  ajtd  the  fore  fide  made  to  the  formp  of  ihe 

pintles. 

The  pintles  and  braces  may  next  be  drawn.  In  order 
to  wbich  determine  the  place  of  the  upper  one,  which 
muft  be  fo  difpored  that  the  ftraps  ihall  come  round  the 
head  of  the  Randard,  which  is  againft  the  head  of  the 
ftern-poft  on  the  gun-deck,  and  meet  at  the  middle  line. 
By  this  means  there  is  double  fecurity  both  to  the  brace 
and  ftandard.  To  obtain  thofe  advantage$,  it  muft 
therefore  be  placed  al)out  four  inches  above  the  wing 
tranfom  :  the  fecond  muft  be  placed  juft  below  the  gun- 
deck  (o  as  to  bolt  in  the  middle  of  the  deck  tranlbra,  - 
and  the  reft  may  be  fpaced  equaUy  between  the  lower 
one,  which  may  be  about  fix  inches  above  the  upper 
edgeof  the  keel.  The  number  of  them  is  generaily 
feven  pair  upon  this  clafs  of  ihips ;  but  the  number  may  - 
be  regulated  by  the  diftance  between  the  fecond  and  up> 
per  one,  making  the  diftance  between  the  reft  nearly 
the  fame.  The  length  of  all  the  braces  will  be  found 
by  fetting  off  the  length  of  the  lower  one,  which  maiy 
be  eight  feet  afore  the  back  of  the  fterii-poft,  and  aIfo 
the  length  of  the  third,  which  is  four  feet  and  a  half 
afore  the  back  of  the  iiem-poft  ;  and  a  line  drawn  from 
the  one  extremity  to  the  other  mil  limit  the  intermedi'- 
ate  ones,  as  will  appear  on  the  iheer  draught.  The 
braces  will  feem  to  diminiih  in  length  very  much  as 
they  go  up ;  but  when  mea^ured  or  viewed  on  the 
ihape  of  the  body,  they  will  be  nearly  of  an  equal 
length.    The  length  of  tb.e  ftiaps  Qf  the  pmtles  which 
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Aijpticaiiotlcdttte  Tipon  tlie  rudder  may  all  be  within  four  inches 
*^;,'",(°^«;of  the  aft  fide   of  the  rudder;  and  the  rudder  be- 
.*o  theConl*"g  *  ^^t  furfjice,  they  t^ill  all  appear  of  the  proper 
itni^lion  of  lengths. 

.  Sh.p?.  ir.  0/tie  half.hreadth  and  hodij  /i/atis.—Die  half- 

'  breadth  plan  mult  be  firl{  drawn.     Then  produce  the 

lower  edge  of  the  keel  both  ways,  and  let  it  airo  repre- 

'^ent  the  mtddle  line  of  the  half-breadth  plan.     Produce 

all  the  frames  downwards,  and  alfo  the  fore  and  after 

perpendiculars,     Then  from  the  place  in  the  {heer-plan, 

-vhere   the  height  of  breadth-lines  interfeft  the  ftetn, 

'  fquare  down  to  the  middle  line  the  fore  and  aft  part  of 

the  rabbet  and  the  fore  part  of  the  fiem.    Take  frotii 

'  the  dimenrions  what  the  Aem  is  iidcd  at  that  place,  and 

Tet  oiF  half  of  it  froni  the  mtddle  line  in  the  half*breadfh 

plan,  through  which  draw  a  line  parallel  to  the  middle 

line  through  the  three  lines  (quared  down,  and  the  h<ilf 

breadlh  o?  the  ftera  will  be  reprerented  in  the  half- 

breadth  plan.    Take  the  thicknefs  of  the  plank  of  the 

bottom  which  is  44  inches,  and  defcribe  ihe  rabbet  of 

the  ftem  in  the  half-breadth  plan. 

From  the  points  of  interfedion  of  the  beight  of 
breadth  lines  with  the  counter  timber  iat  the  fide,  and 
with  the  counter  timber  at  the  middle  line,  draw  lines 
perpendicular  to  the  middle  line  of  the  half-breadth 
plan,  from  which  fet  off  the  half  breadth  of  the  counter 
on  the  line  £rft  drawn  ;  and  from  this  pcnnt  to  the  inter- 
fedion  of  the  line  laft  drawn,  with  the  middle  line  draw 
a  curve,  and  the  half  breadth  of  the  counter  will  be  re- 
prefented  at  the  hetght  of  breadth,  which  will  be  the 
broadeil  part  of  the  nem. 

Take  the  main  half  breadth  of  timber  dead  flat  from 
the  dimenSons,  and  lay  it  off  fr6m  the  middle  line  on 
dead  flat  in  the  half-breadth  plan.  Take  airo  &om  the 
dimenfions  the  main  half  breadth  of  erery  timber,  aTtd 
fet  off  each  from  ihe  middle  line  on  the  correfponding 
timbers  in  the  half-breadth  plan.  l^hen  a  curve  drawn 
iirom  the  end  of  the  line  reprefenting  the  half  breadth 
of  the  counter  through  all  the  points,  fet  off  on  the  tira- 
bers,  and  terminating  at  the  aft  part  of  tbc  flem,  will 
be  the  main  hal^-breadth  line.  Take  from  the  dimen- 
fion$  the  top-timber  half  breadth,  and  defcribe  the  top- 
timber  half-breadth  line  in  the  half-breadth  plan,  in  the 
£ime  raanner  es  the  main  half-breadth  line. 

Take  from  the  dimenSons  the  half  breadth  of  the  ri- 
fing,  and  fet  it  off  from  the  jiuddle  line  on  the  corre- 
Tponding  timbers  in  the  hal^-breadth  plan,  obferving, 
"where  the  word  outjide  is  e!ipreffed  in  the  tables,  the 
half  breadth  for  that  timber  inuft  be  lct  off  above  or 
on  the  outfide  of  the  middle  line.  Then  a  curve  drawn 
through  theie  points  will  be  the  half  breadth  of  rifing 
in  the  half-breadth  plan. 

It  will  now  be  neceffary  to  proceed  to  the  body  plan, 
Draw  a  hoiizontaI  line  Tiig.  35.),  which  is  called  the 
bafe  line,  from  the  right  hand  utremity  of  which  ereft 
a  perpendicular.  Then  fet  off  on  the  bafe  line  the 
main  half  breadth  at  dead  flat,  and  m€t  another  per- 
pendicalar,  and  from  that  fet  off  the  main  balf  breadth 
again,  and  ereft  a  third  perpendicular.  The  firft  per- 
pendicular,  as  already  obferved,  is  called  thc  fide  line  of 
the  fore  body ;  the  fecond  the  middle  line ;  and  the 
third  the  fide  line  of  the  after  body. 

Take  frem  the  dimenfions  the  heights  of  the  diago- 

nals  up  the  middle  line,  and  fet  them  from  the  bare  up 

-tbe  middle  Une  tn  the  hody  pl^in.    Take  alfo  their  di- 
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Aances  from  the  middle  line  on  the  baie,  atid  (et  ^eib  Ap| 
off.     Set  off  alib  their  hcights  up  the  fide  lines,  and"^* 
draw  the  diagonals.    Then  take  firom  the  iheer  pkn  the^ 
hcigbts  of  the  lower  height  of  breadth  Itne,  and  Tet  theia  („, 
off  upon  the  middlc  Hne  in  the  body  plan ;  throagh 
thefe  points  lines  are  to  be  drawn  parallel  to  tbe  bn^^ 
and  terminating  at  the  fide  lines.     In  lihe  manncr  pto* 
ceed,  with  the  upper  height  of  breadth  line. 

The  rifing  is  next  to  bc  fet  off  on  the  body  plan ;  it 
muft,  however,  be  firft  defctibed  in  the  ilieer  pian: 
Take,  therefore,  the  heights  from  the  dimeniioni,  snd 
fet  them  off  on  the  correrponding  tirabers  in  the  iheet 
plan,  and  a  curve  dcfcribed  through  thcle  pointi  will 
be  the  Tifing  line  in  the  iheer  plan<  Thcii  take  km 
the  dimenfions  the  iifing  heights  of  dead  ilat.  Set  it 
off  th  the  body  plan,  and  draw  a  hontontal  line.  Notr 
take  all  the  rifing  heights  from  the  ihcer  plan,  and  let 
them  off  in  the  body  plan  from  the  line  drawn  ht  tiie 
rifing  height  of  dead  fiit,  and  draw  horizontal  lines 
through  thefe  points.  Take  irom  the  half-bmdtli 
plan  the  half  brendths  of  the  rifing,  and  fet  tbem  of 
fTom  the  middle  line  in  the  body  plan,  and  the  centiies 
of  the  iioor  fweep$  of  tbe  coTrefponding  timben  will  be 
obtained. 

From  the  half-breadth  plah  take  the  main  htlf- 
breadth  lines,  and  fet  them  off  from  the  middle  line  in 
the  body  plan  on  the  correfponding  lines  berore  drarni 
for  the  lower  height  of  breadth  ;  and  froro  the  eilrcini- 
ties  of  tbefe  lines  Tet  off  towards  the  middle  line  the 
lengths  of  the  lower  breadth  fweeps  rerpc£lively. 

Take  from  the  dimenfions  the  diAancc  of  each  firagK 
from  the  middle  line  on  the  diagonals,  and  fet  thcin  of 
from  the  middle  line  on  their  refpe£live  diagonal  linet. 
Naw  thele  diAances  being  fet  off,  and  the  lower  breadth 
and  floar  fweeps  deictibed,  the  ihape  of  the  Irames  be. 
low  the  breadth  line  may  eafily  be  drawn  as  fi>UoK« : 
Place  one  point  of  a  compa&  in  the  diftance  fet  off  (bt 
Ihe  length  of  the  lower  breadth  fweep,  and  estend  ihe 
other  t«  the  pmnt  which  terminates  the  breadtb,  and 
defcribe  an  arch  of  a  circle  downwards,  which  will  in- 
terfeft  the  points  fet  off  on  the  upper  diagonal  lines, 
letting  it  pafs  as  low  as  convenieivt.  Then  fii  one  poiat 
of  the  compaffes  ia  the  centre  of  the  fioor  fweep,  and 
estend  the  other  to  the  point  fet  off  on  the  iburth  <Uago< 
na),  which  is  the  floor  head ;  and  deicribe  a  circle  to 
interfeft  as  many  of  the  points  fet  off  on  the  diagooali 
as  it  wiU.  Then  draw  a  curve  from  the  back  of  Ae 
lower  breadth  fweep,  through  the  points  on  the  disgi^ 
nals,  to  the  back  of  the  ^r  fweep.  Defctibe  lUb 
another  ctirve  from  the  back  of  the  noor  fweep  throogh 
the  points  on  the  lower  diagonals,  and  terminating  it 
the  upper  part  of  the  rabbet  of  the  keel,  and  that  pait 
of  the  £rame  below  the  breadth  will  t«  ConnedL  In  liiw 
manner  defcribe  the  Gfther  frames. 

Throtigh  the  entremities  of  the  fi-ames  A  the  lomr 
height  of  breadth  draw  lines  parallel  to  the  middle  £ne, 
and  terminating  at  the  upper  height  of  breadth  line,  vA 
from  thence  fet  off  the  upper  breadth  ft*eeps ;  now  u 
one  point  of  the  coidpafs  in  die  centres  ot  the  uppa 
breadth  fweeps  ilicceiTirely,  and  the  other  point  to  the 
cKtremities  of  the  trames,  and  defcrib«  cinrles  upwtiw. 
Then  from  ihe  iheer  plan  take  off  the  heights  of  the 
top-timbcr  lines,  and  fet  them  off  in  thc  oody  plan, 
drawing  horizontal  lines ;  upon  which  fet  off  0»  to^ 
timber  lialf  bceadths  takea  from  the  correfpoiding  tiai* 
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tbA  In  IIm  halfJ>rtadth  plan  ;  «nd  hj  deTciiUng  cttrvei 
eKiR-  fpui  the  bick  of  the  upper  breadth  Tweeps  througb  the 
t^points  fet  aff  on  the  TeTenth  or  upper  diaconal ;  and  in- 
*  ^tericding  thc  top-timber  half>breadthi,  the  timberi  will 
thcB  be  SiHned  from  the  keel  to  the  top  of  the  fide. 
Hh  uppar  end  of  the  timbers  may  be  detenoined  by 
tiking  the  feveral  heights  of  the  upper  part  of  the  top 
fide  abore  the  top-timber  line,  and  fettinff  them  off 
■boTB  the  top-timbiBr  line  on  the  correfpandmg  timbers 
m  the  body  plan.  The  lower  parts  of  the  timbers  are 
(nded  at  the  rabbet  of  the  keel  as  follows :  With  an  ex- 
tcnt  of  four  inches  and  a  half,  the  thicknefs  of  the  bot- 
toni,  and  one  leg  of  the  compaAes  at  the  place  where 
die  line  ibr  ihe  Siickners  of  the  keel  interieAs  the  bare 
Kne ;  with  the  other  leg  dc&ribe  an  arch  to  intedcA  ihe 
beei  line  and  the  bafe.  Then  fix  one  point  at  the  inter- 
leAian  of  the  arch  and  keel,  and  from  the  pcnnt  of  in- 
terfedion  of  the  keel  and  bafe  defcribe.  another  arch  to 
iBteriĕ&  the  iiarmer.  Then  from  the  interfe£lion  of 
thefe  aiches  draw  one  Araight  line  to  the  interiedion  of 
the  keel  and  b«fe,  and  another  to  the  interfe£lion  of  the 
kmer  arch  and  the  keel,  and  the  rabbet  of  the  keel 
«iH  be  defcribed  at  the  main  Arame.  All  the  timbers 
in  the  nriddlc  part  of  the  (hip  which  have  no  rifing  ter- 
■inate  at  the  inter&dion  of  the  upper  edge  of  the  rab- 
bct  with  tbe  bafe  Une ;  but  the  lower  part  of  the  tim- 
beis,  haTOig  a  nfing,  end  in  the  centre  of  the  rabbet, 
that  is,  whoe  the  two  circles  interfeft.  Thofe  timbers 
which  are  iwar  the  after  end  of  the  keel  mull  be  ended 
hf  fetting  off  the  half  breadth  of  the  keel  at  the  port  in 
&  halC-breadth  plan,  and  delcribe  the  tapering  of  the 
ked.  llien  at  the  corrcfponding  dmbers  take  off  the 
hdfbreadth  of  the  keel;  fetit  off  in  the  bodj  plan, 
iDd  defeiibe  the  rabbet  as  before,  letting  erety  timber 
cnd  wheie  tho  two  ciialei  tat  its  re^cSiye  rabbet  in- 
ccnecu 

To  deiciibe  the  fide  connter  or  ftem  tlmber,  take 
the  hei^t  of  the  mng  tranibm,  the  lower  counter,  up- 
per  counter,  and  top-timber  line  at  the  fide ;  from  the 
Oieer  plan  transfer  them  to  the  body  plan,  and  through 
Aefe  pointa  draw  horiaantal  lines.  Divide  the  diftance 
between  the  wing  tranibm  and  lower  counter  into  thrce 
cqual  parts,  and  through  the  two  points  of  divifion 
diaw  two  horisontal  lines.  Draw  alfo  a  horisontal  line 
eqddift8nt  firoin  the  npper  counter  and  die  top-timber 
iiiie  in  the  iheer  plan,  and  transfer  them  to  the  bodj 
phn. 

N9W,  frMtt  the  pmnt  of  interfe£tion  of  the  aft  fide  of 
the  Aem  timber  at  the'  fide,  with  the  wing  tranibm  at 
thc  fide  in  the  iheer  plan,  draw  a  llne  perpendlcular  to 
the  middle  line  in  the  half-breadth  plan.  Draw  alib 
perpendicnlar  lines  iram  the  points  where  the  upper  and 
kwer  tianioms  twich  the  ftem-poft ;  fiom  the  points  of 
interiĕdion  of  the  ftem  timber  with  the  two  horieontal 
hnes  drawn  between,  and  from  the  interre^Hon  of  the 
ftem  thnber  with  the  horizontal  line  drawn  between  the 
an>cr  couater  and  top-timber  line.  Then  curyes  muft 
he  fermcd  in  the  half-breadth  plan  for  the  (hape  of  the 
body  at  each  of  thefe  heights.  In  order  to  which,  be- 
gin  with  the  horiiontal  or  level  line  reprefenting  the 
heightof  thejpng  tranibm  in  the  body  plan.  Lay  a 
ffip  of  paper  td  that  line,  and  niark  on  it  the  tnidd'le 
Kae  aad  the  timbets  37,  35,  33,  and  »9  ;  tran«fer  the 
fiip  to  the  half-breadth  plan,  pkcing  the  point  marked 
00  it  for  the  middle  llne  esa^Uy  on  the  middle  in  the 
VoL,  XIX.  Part  I. 
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balf-bre«dth  plan,  and  fet  tfff  the  half breadtlit  on  the  AppUcation 
correrponding  timbcrs  37,  35, 33,  and  »9,  and  dercribe°'F''*^''?' 
a  curve  through  thefc  poinu,  and  to  interfe£t  the  per-^t^cci^' 
pendicular  drawn  from  thr.  iheer  plan.  In  like  mannerjiru^iioaor 
proceed  with  the  horiaontal  lines  at  the  heigbts  of  the  Shipk 
counters,  between  the  lower  counter  and  wing  tranrom,  ^ 
above  the  upper  counter  and  top-timber  line ;  and  £rom 
the  interfe£tious  of  the  curve  drawn  in  the  faalf-bteadth 
plan,  with  the  perpendicular  Unes  drawn  from  the 
iheer  plan,  take  the  diAances  to  the  middle  line,  aiid 
fet  them  off  on  the  correfponding  lines  in  the  bedjr 
plan  ;  then  a  curve  defcribed  through  the  feveral  pointa 
thus  fet  off  will  he  the  repreientative  of  the  itera 
timber. 

The  round-up  of  the  wing  tranrom,  upper  and  lower 
counter,  may  be  taken  from  ihe  (heer  draught,  and  Tet 
off  at  the  middle  line  above  their  refpe£Uve  level  lines 
in  the  body  plan,  by  which  the  round-up  of  each  may 
be  drawn.  The  round  aft  of  the  wing  tranCom  may 
aIfo  be  taken  froni  the  iheer  plan,  and  fet  off  at  the 
middle  line,  abait  ihe  perpendicular  for  the  wing  tran- 
fom  in  the  half-breadth  plan,  whence  the  round  aft  of 
the  wing  tranfom  may  be  defcribed. 

The  after  body  being  now  finiihed,  it  remiuiu  to 
£>rm  the  fore  body ;  but  as  the  operadon  Is  nearly  the 
iame  in  both,  a  repetition  is  therefore  unneceSaty,  ex- 
cept  in  thpfe  parts  which  require  a  different  procefs. 

The  foremoft  timbers  end  on  th^  ftem,  and  confe- 
quently  the  method  of  defcribing  the  ending  of  them 
differ$  fiom  that  ufed  for  the  Umbers  ufed  in  the  after 
body.  Draw  a  line  in  the  body  plan  parallel  to  the 
middle  line,  at  a  diftaiice  equal  to  the  half  of  what 
the  ftemis  fided.  In  the  iheier  plan  take  the  height 
of  the  pmnt  of  interieSion  of  the  lower  part  of  the 
rabbet  of  the  ftem  with  the  timber  which  is  requiied 
tq  be  ended,  and  fet  it  off  on  the  line  before  drawn  in 
the .  body  plan.  Then  take  the  extent  between  the 
points  of  interfedion  of  the  timber  with  the  lower  aod 
upper  parti  of  the  rabbet,  and  with  one  leg  of  tbe 
compaffes  at  the  extremity  of  the  dlihince  laid  off  in  the 
body  plan  defcribe  a  clrcle,  and  the  timbers  may  then 
pais  over  the  back  of  this  clrcle.  Now,  by  applying  a 
iinall  iquaTe  to  the  tifnber,  and  lettlng  the  back  of  It  in- 
terfe£l  the  point  fet  off  fi>r  the  lower  part  of  the  rabbet, 
the  lower  part  of  the  rabbat  and  the  ending  of  the 
timbers  will  be  defcribed. 

The  foremoft  timbcrs  differ  alib  very  mucb  at  the 
head  from  thofe  in  the  after  body ;  For  fince  the  ih^ 
cairies  her  breadth  ib  £ir  forwaid  at  the  top-timber  line, 
it  there£ore  occaSons  the  two  foremoft  irames  to  faU. 
out  at  the  head  beyond  the  breadth,  whcnce  they  are 
called  knuckle  timbers.  They  are  thus  dclcribed  : 
The  height  of  the  top-tlmber  line  being  fet  off  in  the 
body  plan,  fet  off  on  It  the  top  half  breadth  taken  froia 
the  half-breadth  plan,  and  at  that  place  draw  a  perpen- 
dicular  ;  then  from  the  iheer  plan  take  the  height  of 
the  top  of  the  fide,  and  fet  it  off  on  the  perpendicular 
In  the  body  plan :  Take  alfo  thc  breadth  of  the  rail  at 
the  top-timber  Kne  in  the  iheer  plan,  and  fet  It  off  bc- 
low  the  top-timber  line  at  the  perpendicular  line  in  the 
body  plan,  and  the  ftraight  part  of  the  knuckle  timbcr 
to  be  drawn  wlll  be  determlned.  Then  from  the  Iafl- 
mentioned  polnt  fet  off  defcribe  a  curve  through  the 
polnts  fet  off  fgr  the  timber  down  tcT  the  upper  breadtb, 
ani)  the  whole  knuckle  timber  will  be  foiined.  It  will 
M  m  hence 
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Application  hcnce  be  feen  that  tTiofc  timberj  forward  will  fall  o«t 

•^^''^'j^^beyond  the  main  breadth  witk  a  hoUow,  conlrary  to  thc 

to  «1«  Con-  '*^  "^  ^**'  *"?  ^^*»  which  falls  within  the  main  breadth 

Jinu^ion  of  with  a  hollow. 

8hip».  The  fore  and  after  bodies  being  now  fonned,  the  wa- 

"  '"  '  ter  lines  mull  next  be  defcribed  in  ihc  half-brcadth  plan, 

in  order  to  provc  the  fairnefs  of  the   bodies.     In  this 

draught  the  water  lines  are  all  reprefented  parallel  to 

the  keel ;  their  heights  naay,  therefore,  be  taken  from 

the  Oteer  plan,  and  transtĕrred  to  ihe  body  plan,  draw- 

ing  horizohtal  lines,  and  the  water  lines  will  be  repre- 

'  iented  in   the  body  plan.     Iii  (hips  that  draw  more  wa- 

■tet  abaft  than  afore,  the  water  lines  will  not  be  parallel 

to  the  keel  -,  in  this  cafe,  tbe  heights  muH  be  taken  at 

■every  timber  in  th«  Iheer  plan,  and  fet  ofF  on  their  cor- 

iefponding  timbers  in  the  body  plan  j  and  curves  being 

-defcribed  throagh  the  feveral  points,  will  reprelent  the 

water  lines  in  the  body  plan. 

Take  the  diilances  from  the  middle  Hne  to  the  potnts 
where  the  water  lincs  interfeft  the  difFerent  timbcrs  m 

■  the  body  plan,  and  fet  them  oEF  on  their  correfpondtflg 
.  timbets  in  the  half-breadth   plan.      From   the  points 

where  thc  water  lines  in  the  Aieer  plan  interfe^  the 
aft  part  of  thc  rabbct  of  the  llernpoll  draw  perpendi- 

•  culars  to  the  middle  line  of  the  half-breadth  plan,  and 
uport  thefe  perpendiculars  fet  off  from  the  middle  line 
the  balf  thicknefs  of  the  ilempoil  at  its  correrponding 
water  line ;  which  may  be  taken  firom  the  body  plan, 
by  fetting  oiF  the  {ize  of  the  pofl  at  the  head  and  the 
keel,  and  drawnp;  a  line  for  the  tapering  of  it ;  and 
where  the  luie  fo  drawn  interftfts  tbe  water  lines,  that 
wU  be  the  half  thickneis  required  :  then  take  an  eslent 
in  the  compafres  eqttal  to  the  thicknefs  of  thc  plank,  and 
fix  one  point  where  the  half  thicknefs  of  the  poil  in- 
terfe£ti  ^e  perpendicular,  and  with  the  other  defcribe 
«  circle,  from  the  back  of  which  the  water  line»  may 
pafs  tbrough  their  refpe£live  points  fet  ofF,  and  end  at 
thc  fore  part  of  the  half-breadth  plan,  proceeding  in 

'  the  fame  manner  as  with.  the  after  part.  A  line  drawn 
from  the  water  line  to  ihe  point  fet  off  for  the  half 
thicknefs  of  the  poft  will  rcprefent  the  aft  parl  of  the 
rabbet  of  the  poil ;  and  in  like  manner  the  rabbet  of 
the  Rem  may  be  reprefented.  .The  watcr  lines  being 
all  defcribed,  it  will  be  feen  if  the  body  is  fair  j  and  tf 
the  timbers  teqmre  any  alteration,  it  ihould  be  complied 
with. 

The  cant-timbers  of  the  after  body  may  next  be  de- 
icribed  in  the  half-brcadtb  plan }  in  order  to  wbich  the 

■  cant  of  the  &fhion-piece  mull  firft  be  reprefented.     Ha- 
'  ving  therefore  the  round  aft  of  the  wing  tranlbm  re- 

pretented  in  the  half-breadtfa  plan,  and  alfo  the  (hapc 
of  a  Ievel  line  at  the  height  of  the  wing  tranfom  ;  then 
fet  off  the  breadth  of  tbe  wing  tranfom  at  the  end, 
/  which  is  one  foot  four  inches,  and  that  will  be  the  place 

where  the  head  of  the  fafhidn-piece  wlll  come  :  now  to 
determine  the  cant  of  it,  the  (hape  of  the  body  muft  be 
conSdered  ;  as  it  maft  be  canted  in  fuch  a  manner  as 
to  preferve  as  great  a  ftraightnefs  as  is  poAiblc  for  the 
Aiape  of  the'  timber,  by  which  means  the  timber  will  be 
much  Arongerthan  if  it  were  crooked  ;  the  cant  muft 
alib  be  coniidered,'  in  order  to  let  the  timber  have  as 
-  little  bcTellihg  as  poffible.  Let,  therefora,  the  heel-of 
the  timber  be  fet  off  on  the  middle  Hne,  two  feet  afore 
timber  35  ;  and  then  drawing  a  line  from  thence  to  the 
point  (et  off  on  the  level  line  for  (he  wing  tranfom,  the 
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cant  of  the  fafhion-piece  Ts-ill  be  defcribed,  and  «ill  ht  ^n 
feund  fituated  in  the  beft  manner  poiTible  to  an^Her  the"''' 
before  mentioned  purpofes.  «** 

The  cant  of  tbe  fafl»ion-piece  being  reprefented,  thcji 
cant  of  ihe  other  timbers  may  now  be  eafily  dctensi- 
ned.  Let  timbcr  29  be  the  foremo(t  canl  timber  in  (he^ 
af(er  body,  and  wiih  a  pencil  draw  timber  2S ;  then 
obl'erv©  how  many  frames  there  arc  bctween  timber  a8 
and  tlie  fafliion-piece,  which  will  be  fomid  to  be  nine, 
namtly,  29,  30,  31,  32,  33,  34,  sSj  3*5. »"«)  37-  Now 
divide  ihe  diltance  betwcen  timber  28  and  the  fathi^n- 
piece  on  the  middle  line  into  10  equal  parts:  DiyideaU 
fo  the  correfponding  portion  of  tiie  main  half4)read(b 
lines  into  the  fame  number  of  equal  parls  ;  and  thaight 
lines  joining  the  correfpoiiding  points  at  the  middle  Hn^ 
with  thofe  in  the  half-breadih  line  will  reprefent  At 
cant  timbers  in  the  after  body. 

The  line  dra'..'n  for  the  cant  of  the  fafliion-piece  K- 
prefents  the  aft  fide  of  it,  which  comes  to  thc  end  of 
the  tranfoms  ;  but  in  order  to  help  the  convcrfion  nidi 
regard  to  the  lower  tranfoms,  there  may  be  two  more 
faA)ion-pieces  abaft  the~former  ;  therefore  the  foremoft 
fafl>ion-piece,  or  that  which  is  already  defcribed  in  the 
haK-breadth  plan,  may  only  take  (he  ends  of  tht  thiee 
upper  tranfoms,  which  are,  the  wing,  filiing,  and  deck : 
the  middle  fafhion-piece  may  take  the  four  next,  and 
the  after  fafhion-piece  the  lower  ones  :  thereibrc  fi!t  eff 
in  thc  half-breadth  plan  the  (iding  of  the  middle  and 
after  faft>ion-picce,  which  may  be  13  inches  each;  tben 
by  drawtng  lines  parallel  to  the  foremoft  fa{hion-piece, 
at  the  aForefaid  didance  from  each  other,  the  middK  and 
after  faftiion-piece  will  be  reprelentcd  in  the  balf-bi«adth 
plan. 

'J"he  fa<hion-piece  and  tranibms  yet  remain  to  bt  n- 
prcfenlcd  ifi  the  (heer  plan  ;  in  ordcr  to  which,  let  (he 
number  of  tranfoms  be  determined,  uhich,  for  ib  large 
a  buttock,  may  be  feven  below  the  deck  tranlbm  :  draw 

'  them  with  a  pencil,  beginning  with  the  wi»g,  tfae  uppet 
fide  of  which  is  reprefcnted  by  a  lcTcI  line  at  its  hei^t ; 
fet  off  its  fiding  below  that,  and  draw  a  level  line  for 
the  lower  edge.  The  filling  tranfom  follows ;  whicii 
is  merely  for  the  purpoTe  of  Alling  ihe  vacancy  between 
the  under  edge  of  thi  wing  and  the  upper  partofthe 
deck  plank  :  il  may  therefore  be  reprefented  by  draw- 
ing  two  level  lines  for  the  upper  and  lower  edge,  leaving 
about  two  inches  between  the  upper  edge  and  lower 
edge  of  the  wing  tranfom,  and  four  inches  between  the 
lower  edge  of  ihe  gun-deck  plank ;  then  the  deck  tnn* 
(bm  muft  be  govemed  by  the  gun-deck,  letting  tbe  on- 
der  fide  of  the  gun-deck  plank  reprefent  the  upper  iide 
of  it,  and  fetting  off  its  fiding  below  that ;  tfae  under 
edge  may  alfo  be  drawn  :  the  tranfom$  below  the  dock 
may  all  be  fided  equally,  which  may  be  II  inches;  thej 
muft  alfo  have  a  fufiicient  diftance  between  to  admit  the 
circulation  of  the  air  to  preferve  (hem,  which  maj  he 
about  three  inches. 

The  tranfoms  being  now  drawn  with  a  pencil,  the  &• 

■  fhion-piece  rauft  next  be  defcribed  in  the  fheer  plan,  by 
which  the  lengih  of  the  tranfoms  as  they  appear  in  thtt 
plan  will  be  determined.  As  the  foremoft  talbon- 
piece  reaches  above  the  upper  tranfom,'.jfc  may  therefcre 
be  firft  defcrihed  :  in  order  to  which,  oraw  a  fnfficient 
number  of  level  lines  in  thc  Iheer  plan  ;  or,  as  the  wa- 
ter  lines  are  level,  draw  thercfore  one  line  between  the 
upper  water  line  and  the  wing  ttanfom,  and  OM  abo*e 

the 
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tbe  Tring  tntarom.  at  the  intended  be!ght  of  the  head 
'"•"  of  ihe  fafl»ion-pIece,  whkh  may  be  aboul  fivc  feet :  ihen 
'^^"takeiheheight  of  lhefe  two  level  Unes,  and  transfer 
L,  ^  them  to  the  body  plan  *,  and  take  off  two  or  three  tim- 
^^  ben  and  tun  them  in  the  half>breadth  plan,  in  the  &n>e 
jDanner  as  the  water  lines  were  done }  then  ftom  the 
point  wbere  the  line  drawn  (ot  the  cant  of  the  fa{hion- 
picce,  in  the  halfTbreadth  plan,  interfe£t$  the  level  line 
diawn  for  the  head  uf  the  fafliion-piece,  draw  up  a  per- 
peodicular  to  the  faid  lioe  in  tiie  (heer  plan,  making  a 
point.  AgaiOr  from  the  interfe6):ion  of  tbe  cant  line, 
tt-ith  the  level  liiie  for  the  wing  tranfom  in  the  half- 
bteadth  plaa,  draw  a  perpendtciilar  lo  the  vnng  tranfom 
in  the  ilMer  pJan.  Alfo  draw  perpendiculars  from  the 
points  where  tlie  cant  line  in  the  half-breadth  plan  in> 
terlĕ£is  the  level  line  b^low  the  wing  tranfom,  and  alfa 
the  water  lincs  to  the  correfponding  lines  in  the  {heer. 
plao }  theo  a  ctirve  defcrtbed  throa^  there  points  will 
be  die  repitefent3tion  af  the  fo^emoft  faihion-piece  in  the 
Iheer  plan.  In  the  fame  manner  the  middle  and  after 
&ihion-pieces  mty  be  de&ribed  ;  obferving  to  let  the 
middle  one  lun  up  no  higher  than  the  .nnder  patt  of  the 
deck  tranfom,  and  ths  afier  to  the  under  ilde  of  the 
{(Wttl)  tianlbra  under  the  dcck.  The  tranfoms  may  now 
be  drawn  with  uik,  as  thsir  lengths  are  limiud  by  the 
&iliion-p!ece$. 

Neither  the  head  nor  the  forefide  of  the  ftempoft  are 
yet  defcribed  ;  take,  therefore,  from  the  dimeniions,  the 
bieadlh  ef  tbe  p6ft  <m  the  keel,  and  fet  it  off  on  the 
npper  edge  of  the  keel  from  the  aft  fide  of  poft.  The 
head  of  the  poll  moll  next  be  determined,  which  muft 
jttii  be  high  enough  to  admit  of  the  helm-poft  tranfom 
and  the  tillcr  coming  between  it  and  the  upper  deck 
beam ;  the.  helght  therefore  that  is  neceSary  will  be  one 
ibot  nine  inches  above  the'  wing  tranfom.  Now  draw 
a  level  line  at  that  height,  upon  which  let  off  the  breadtli 
of  the  Aempoil  at  that  place,  taken  from  the  dimen- 
fiaiis,  and  a  line  dtawn  ffom  thence  to  the  point  fet  off 
on  the  keel  will  be  the  foreiide  of  the  ilempoil ;  obier* 
ving,  howeyer,  not  to  draw  the  line  through  the  tran- 
Ibms,  as  it  will  only  appear  between  them.  The  innet 
paii  msy  bc  drawn,  by  fetting  oiT  its  thicknefs  foTward 
iix>m  the  AempoII,  and  drawing  a  Hraight  line  as  be> 
ibre,  continuing  it  no  higher  than  the  undet  iide  of  the 
wing  tranfom. 

The  eant  timbers  in  .the  afi,er  body  being  defctibed, 
together  with  the  parts  dependent  6n  them,  thofe  in  the 
fote  body  may  be  next  formed  ;  in  otder  to  which,  the 
(Dtemoil  and  aftermoil  cant  timt>ets  mud  be  iiril  deter- 
mined,  and  airo  the  cant  of  the  foremoft  ones.  The 
£>temoil  cant  timber  will  extend  fo  far  forward  as  to  be 
named  iy  ;  the  cant  on  the  middle  line  may  be  one  foot 
four  inches  afore  fquare  timber  W,  and  on  the  main  half 
breadth  line  one  faot  nine  inches  afore  timber  Y  }  in 
which  iituition  the  line  may  be  drawn  for  the  cant ; 
the  alUrmoil  may  be  timber  Q^.  The  cant  timbers 
may  now  be  defcribed  in  the  fame  manner  as  thofe  in 
thealter  body,  namely,  by  fpacing  them  equally  be- 
tween  the  cant  timber  is'  and  the  fquare  timber  P,  boih 
on  the  main  half-bre3dth,  and  middle  lines,  and  draw- 
ing  (Iraight  lines  between  the  correrponding  points,  ob.' 
lernng  lo  iJt  them  run  out  to  tlie  top-timber  half- 
lireadth  line,  where  it  comes  without  the  main  half- 
breadth  line. 

Hie  hawfe  pieces  muH  next  be  laid  down  in  the  hal£. 
bieidth  plan ;  tbe  iides  of  nbich  muA  look  fore  and  aft 
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with  the  (hip  upon  account  of  ihe  round'  of  the  how.  Application 

Take  the  iiding  of  the  apron,  which  may  be  about  four  «'ih»  ^re- 

inches  more  than  the  item,  and  fet  off  half  of  it  from  ^"'(he  con- 

the  middle  line,  drawing  a  line  from  the  main  half- ftni Aion  of 

breadth  to  the  foremoA  cant  timber,  which  tviU  repre-    Ship*. 

fent  the  foremoft  cdge  of  the  knight-head ;  then  from  '■     '• 

that  fet  off  the  iiding  oF  the  knight-head,  which  may 

be  one  foot  four  inchcs,  and  draw  the  aft  fide  of  it. 

The  hawfe  pieces  may  then  be  dcawn,  which  are  foup 

in  number,  by  fetting  off  their  iidings,  namely,  one  foot 

fix  inches  parallel  from  the  knight-head  and  from  each 

other ;  and  ilraight  lines  being  drawn  from  the  main 

hal&l^readth  line  to  the  foremoft  cant  timber  will  reprc' 

Cent  them. 

.   The  hawfe  holes  ihould  be  defcribed  in  fuch  a  man-^ 

ner  as  to  wound  the  hawfe  pieces  as  little  as  poffible ; 

fhey  may  therefore  be  placed  fo  that  the  joint  of  the 

hawie  pieces  (hall  be  in  the  centre  of  the  holes,  whence 

they  will  only  cut  half  the  hawfe  pieces.     Take  the  di-  ' 

menSons  af  the  hawfe  holes,  which   is  one  foot  iix 

inches,  and  fet  off  the  fbremoft  one,  or  that  next  the 

(ciddle  line,  on  the  joint  betweeii  tlie  firft  and  fecond 

hawfe  piece  ;  then  fet  off  the  other  on  the  joint  between 

the  third  and  fourth  hawfe  piece  ;  and  fmall  lines  being 

drawn  acroPs  the  main  half-breadth  at  their  refpe(51ive 

places  will  reprefent  the  hawfe  holes  in  the  half-breadth 

plan. 

The  hawfe  holes  ihonld  next  be  ieprefi:nted  -  in  the , 
iheer  plan.  In  this  clafs  of  ihips  they  are  always  p1a« 
eed  in  the  middle  between  the  cheeks ;  therefore  fet 
off  their  diameter,  namely,  one  foot  iix  inclies,  betweeni 
the  cheeks,  and  draw  lines  parallel  to  the  cheeks  for 
their  upper  and  lower  part.  Tben  to  determine  their 
Ctuation  agieeable  to  the  half-breadth  plan,  which  is 
the  fore  and  aft  way,  draw  perpendiculars  from  theif 
interfe3ions  with  thie  main  half*bteadth  line  to  the  line» 
drawn  between  the  cheeks,  and  their  true  iiluationr,  the 
fore  and  aft  way,SvilI  be  obtained  ;  and,  by  defcribing 
them  round  or  circular,  accotding  to  the  points  fet  oi^ 
they  will  be  reprefented  as  they  appear  in  the  Iheer  plan. 
The  apron  may  be  drawn  in  the  ilieer  plan,  fetting 
off  its  bignefs  from  the  ftem,  and  letting  it  come  fo  low 
that  the  fcarf  may  be  about  two  feet  higher  than  the 
foremoft  cnd  of  the  fore  foot ;  by  which  it  will  g!ve  (liip 
to  the  fcarfs  of  the  ftem.  It  may  mn  up  to  the  head  of 
the  fiem. 

The  cutting  down  ihould  next  be  drawn.  Take  there- 
fore  from  the  tables  of  dimeniions  the  d!fferent  heights 
there  expreffed,  and  fet  them  off  frora  the  upper  edg* 
of  the  keel  on  the  correlponding  timbers  in  the  iheet 
plan  :  then  a  curve  defctibed  thtough  the  points  ^etoiP, 
from  the  inner  poft  aft  to  the  apron  ibrwatd,  wiH  be  thri 
cutting  down.  Next  iist  off  ffora  the  cutting  down  the 
thicknefs  of  the  timber  llrake,  whieh  is  eight  inches  and 
a  half,  and  a  cutve  defcribed  patallel  to  the  former  will 
repfefent  the  timber  ftfake,  from  which  the  depth  of 
the  hold  is  always  meafured. 

The  keiron  is  drawn,  by  taking  its  depth  ffam  the 
dimenilons,  and  fet  it  off  above  the  cutting  down  line  j 
snd  a  curve  defcribed  parallcl  to  the  cutting  down  wiU 
repfefent  the  kelfon. 

The  cutting  down  line  being  defcribed,  [he  knee  of 
the  dead  wood  abaft  timber  27,  being  the  after  floor 
timber,  may  then  be  reprefented.  Set  off  the  iiding 
of  the  iloor  abaft  it,  and  ere£l  a  perpendicular  in  the 
ihcer  plan,  which  will  terminate  the  foremoft  end  of 
Mm  2  the 
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Apj^icttiaa  the  iiead  woo4;4Heiv  tbe  fi>ifr«nd  aft  arm  of  tlie  kace 

i  Rute^"'"^  ^  ^^^  ^'  ^*"^'^  "^  *'  '''*°^  ^**  ***°^'  ■"** 
totbeCon-^^*  up  and  down  aim  may  reach  to  the  under  part  of 
jtruAion  of  the  lower  tranfom  }  and  the  whole  knee  may  bc  placed 
Sl)ips.  in  fuch  a  manner  that  the  upper  piece  of  the  dead 
'  wood  (hall  bolt  over  it,  and  be  of  as  much  fubltance  as 
the  knee  ilfelf :  theiefore  the  knee  muil  confiequently 
be  placed  iC3  wbole  thicknefs  below  the  cutting  down 
iine  repiefenting  the  upper  part  of  thc  dead  wood. 

Thc  (heer  draught,  the  body,  and  half-breadth  pl 
are  now  Gnilhed,  from  whence  the  Ihip  may  be  laid 
down  in  ihe  mould  loft,  and  alfo  tbe  whole  frame  ered- 
ed.  As,  however,  the  ufe  of  the  diagonal  lines  in  the 
body  plan  has  not  been  fufRciently  explained,  it  is  there- 
fbre  thpught  proper  to  fubjoin  the  foUowing  illuAration 
of  them. 
Katureand.  The  diagonal  lines  in  the  body  plait  are  mentioned 
ure  of  dia-  in  the  tables  of  dimeniions  merely  for  the  purpole  of 
{on»iiiiiefc  forming  the  body  therefrom ;  but  after  the  body  is 
formed,  ihey  are  of  very  priDcipal  ure,  as  at  thdr  fia- 
tions  the  ribbands  and  harpins  which  keep  the  body  of 
the  (hip  togethcr  while  in  her  frames  are  all  defciibed, 
and  the  heads  of  the  different  timbers  in  thc  iicame  Itke- 
wiie  determined. 

The  lowermoA  diagonal,  or  N°  i.  which  ii  named 
the  lower  Jirmark,  at  which  place  the  bevellings  aie  ta- 
ken  for  the  hoUow  of  the  lootc ;  its  iituation  is  gene- 
nlly  in  the  middle  between  the  keel  and  the  floor  iir- 
mack. 

Second  diagonal  is  placed  in  the  midihips,  about  l8 
inches  below  the  iloor  head,  and  is  the  ilation  where  the 
£oor  ribband  is  placed  in  midihips,  and  likewife  the  floor 
harpin  forward ;  there  is  airo  a  bevelling  taken  at  this 
diagonal  all  the  way  fore  and  aft,  from  wnicb  it  is  term- 
ed  ihcjloorjirmark, 

Third  diagonal,  terminates  the  length  of  the  Aoors, 
and  is  therefore  called  the  _ftoor  htad.  There  are  like- 
wife  bevelling$  taken  at  this  diagonal  as  £u  forward  and 
aft  as  the  floor  exterids.  The  placing  of  this  diagonal 
is  of  the  utmoA  coniequence  to  the  drength  of  the  ihip, 
it  being  fo  near  to  that  part  of  the  bulge  wkich  takes 
the  ground,  and  of  coniequence  is  always  liable  to  the 
greateil  ilrain  :  it  ihould  therefore  be  placed  as  much 
aboYc  the  bearing  of  the  body  in  midihips  as  could  be 
conveniently.  allowed  by  converfion  of  the  timber  ;  but 
afore  and  abaft  it  is  not  of  fo  much  confequence. 

Fourth  diagonal  is  placed  in  the  middle  between  the 
fioor  head  and  the  iifth  diagonal,  at  which  place  a  rib- 
band  and  harpin  are  itationed  for  the  fecnrity  of  the  firft 
cr  lower  iiittock,  frora  whence  it  is  named  the  Jirjl  fut' 
tock  Jirmark.  There  aie  allb  bevellings'  taken  at  this 
diagonal  all  afore  and  aft,  which  being  patt  of  the  body 
where  the  timbers  moil  vary,  occafions  them  to  be  the 
greateil  bevellings  in  the  whole  body. 

Fifth  diagonal  terminates  the  heads  of  the  firft  Ait- 
tocks,  and  is  therefore  called  the  JirJl  Juitack  kead.  It 
ihould  be  placed  at  a  convenient  diAance  above  the 
Aoor  head,  in  order  to  give  a  fui{icient  icarf  to  the 
lower  part  of  the  fecond  tuttocks.  There  are  likewiie 
berellings  for  the  timbeis  taken  at  this  diagonal,  all  fore 
and  aft. 

Sixth  diagonal  ihould  be  placed  in  the  middle  between 
the^  firfi  fuitock  head  and  the  feventh  diagonal ;  at 
which  place  the  ribband  and  harpin  are  ilationed  for  the 
iup pon  of  the  fecond  luttocks.    BeYclUngs  are  tek^  at 


t})is  diagonal  all  ibr«  Md  •&.     Zt  U  lUMMd  Ae  JStwiii^ 

Juttoekjirmarh.  " 

Seventh  diagoaal  lerminates  tbe  iecond  futtock  keads^'^', 
fr<»n  thc  £»re  to  the  aftermoil  Aoors,  and  a^orcand  abaftaradigii] 
them  it  terminates  the  double  futtock  heads  in  the  iwe  S)afL 
and  aft  cant  bodjes.  It  ihould  be  placed  in  audihips,^ 
•s  much  above  the  fir&  iitttock  bead  as  the  firft  fut- 
tock  is  abov<B  tbe  floor  bead :  by  which  it  gires  tke 
fame  icarf  to  the  k>wer  pait  of  thc  third  ^uttock  as  the 
firil  fiitteck  does  to  the  iecond.  There  are  beveUings 
taken  all  fore  and  aft  at  tbi»  diagonal.  It  is  DMncd  the 
/econd  Juttock  head. 

£ighth  diagonal  is  the  Aation  for  the  ribband  and  i 

haipin  which  iupports  the  thicd  fulU)cks,  and  is  theie.  i 

(sre  placed  between  the  iecond  iuttock  head  and  nbth  1 

diagonaL     It  is  alib  a  beyelling  place,  and  is  named  the  { 

third  Juttock  Jirmark.  \ 

Ninth  and  lail  diagonal  is  placed  tbe  lanM  diilawe  i 

above  the  iĕcond  iuttock  bead  as  that  is  above  the  fitil, 
and  terminates  all  the  heads  of  tke  third  futtocks  wbich 
are  in  the  Ĕrames,  as  they  come  betweeu  tbe  ports ;  bot 
fiich  as  are  betwecn  thc  irames,  and  eotBe  undcr  tbc 
lower  dcck  ports,  mufi  run  up  to  the  under  part  of  the 
ports,  as  no  ihort  timbers  ihonU  by  aay  aeans  be  ad> 
mitted  under  the  ports,  whicb  reqaiie  thie  greateil  poT- 
fible  iliength.  Tlus  diagonal  i»  likewife  a  beTcIUng 
place  for  thc  heads  of  the  third  fiittock5,  and  is  tlierefaie 
called  the  third  Juttock  head. 

The  fourth  iiittock  heads  are  terminated  t^  the  inw 
der  part  of  the  upper  deck  porta  all  iox  and  a&,  aad 
a  ribband  is  placed  fore  and  aft  at  the  height  of  the  up- 
pcr  breadth  Une,  another  bctween  the  lower  and  uppec 
deck  ports,  and  oneat  the  top-timber  line  ;  whick,  widi 
the  ribbands  and  harpins  befi>re  mentioned,  kecp  tiie 
whole  body  of  the  ihip  together,  and  likewiie  in  its  pn> 
per  form  and  ihape.  | 

It  muil  be  obfcrved,  that  the  diagonal  lines  laiddoKa 
in  the  dimenfions  will  not  correfpond  to  what  has  be«  { 

laid  aboYe  upon  diagonals,  as  th^  were  drawn  dircic. 
lionally  upon  the  body  ibr  the  piurpofe  of  givwg  the 
true  dimenfions  of  it.  Therefore,  when  i^  body  ia 
drawn  in  ixix,  the  firit  diagonals  (wbich  ihould  only  be 
in  pencil)  are  to  be  rubbed  out,  and  the  proper  diage* 
nals  drawn  with  led  ink,  flri£tly  adhering  t»  what  hu 
becn  faid  above. 

Sect.  III.  Oflhe  Inboard  Works  ofthe  SA^  dejcrtbtdm 
the  preeeding  Se£iiofi. 

Draughts  of  the  outboard  wotks  bong  now  con* 
firu£led,  in  which  every  pait  is  defcribed  that  is  neccffa. 
ry  to  enable  the  artiil  to  put  the  Oiip  in  her  fiaaies,  «e 
muA  now  prooeed  to  fotm  another  draught  of  the  carity 
of  the  ihip  or  inboard  works,  which  muft.  be  fo  contiived 
that  evcry  thing  within  the  ihip  may  be  amnged  hi  the 
moft  oommodious  manner  and  to  the  beft  advaiitage. 

It  is  uilial  to  draw  the  inboard  woriu  in  the  &eer-Ai^<>* 
draught ;  but  as  this  generaUy  «ccafion8mix:hcaBfiifion,^^ 
it  is  theTefore  the  beft  and  eafieft  method  to  approptiate  "^ 
a  draught  to  this  particular  pnrpoiĕ.  - 

Take  from  the  iheer-draught  the  ilem,  fteni-po#) 
countet  timbers,  and  ked,  and  defcribe  tibem  on  »n- 
other  payer;  draw  in  alfo  ihe  cutting  dbwn,  keUsn, 
apron,  tranioms,  fafi>ion-picce%  and  decks,  and  the  up* 
per  line  af  the  llieer  all  Ĕoxit  and  8ft,  alib  paft  tjbe  timben 
and  BWts. 

The 
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yhtbnaa  eotne  firft  uiuiier  conSdetadon,  and  Atould 
>fn-  bc  b  dirpored  as  to  come  one  undec  and  one  between 
[l^each  port,  or  as  near  as  can  be  to  anfwer  other  works 
^^ol  tlie  ftup)  but  wbere  it  bappens  that  a  beam  cannot 
podibiy  be  plaoed  under  the  port,  then  a  beaW  arm 
'  Aiould  be  introduced  to  make  good  the  deSciencj. 
£very  beam,  and  aUb  the  beam  arms,  (hould  be  kneed 
at  each  end  with  one  lodging  ahd  one  haneing  knee ; 
and  in^thoie  parts  of  the  (hip  which  require  the  knees 
to  be  very  acute,  ruch  as  the  after  beams  of  the  gun- 
dcck,  and  in  fome  ihipsj  whore  bodies  are  very  Iharp, 
the  foiemoft  beams  of  the  gun-deck,  there  ihoukl  b* 
knces  af  iran.  Care  Aiould  be  taken  always  to  let  the 
«ppet  fide  of  the  knees  be  belbw  the  furface  of  the 
beaas,  in  large  Ihips  one  inch  and  a  half,  and  in  iinaU 
ihips  an  tnch,  by  wbich  means  the  -air  wiU  have  a  free 
pejbge  between  the  knees  and  uiider  part  of  the 
deck. 

In  the  canverfi<m  of  the  beams  the  fide  next  the  lodg- 
iag  knee  ihould  be  ItSl  as  broad  at  the  end  of  the  beam 
ascan  paffibly  be  allowed  by  the  timber,  the  beam  re- 
tiiMDg  ttt  proper  icantMng  at  the  end  of  the  lodging 
knee :  by  fo  doing  the  lodging  knees  wU  be  more  with- 
ottt  a  fi{ttue,  which  eonfequently  makes  them  the  more 
eafy  to  be  provtded. 

In  ihips  where  the  beams  can  be  got  in  one  piece^ 
tbey  ftould  be  b  difpofed  as  lo  haTe  ercty  other  one 
widb  the  butt  end  the  iame  way  }  for  this  reafon,  that 
the  botts  wiU  decay  beCaic  the  tops.  In  large  (hips  the 
bttmt  aie  made  in  two  or  three  pieces,  and  are  thete> 
£m  allowed  to  be  ilronger  than  thofe  that  ate  in  one 
pieoe.  Tbe  beams  in  two  pieces  may  have  the  fca'rf 
one-third  of  the  length,  and  thoie  in  three  pieces  ibould 
have  the  middle  piece  half  the  length  af  the  whole 
beim.  The  cuUomary  way  of  putting  them  together 
ii  to  table  thcm  }  and  the  length  of  tbe  tablings  ihould 
be  oae-half  more  than  the  depth  of  the  beam.  It  is 
very  common  to  divide  the  tablings  in  the  middle  of 
tbe  beam,  and  that  patt  which  is  taken  out  at  the  np- 
pet  fide  to  be  left  at  the  lower  fide,  and  tbeik  ketfey  or 
fiannel  is  put  inte  the  (cttt:  bat  in  this  caie  the  wa- 
tcr  is  liable  ta  lie  in  the  fcar^  and  muit  be  the  means 
cf/tatting  the  beams.  If,  however,  the  bcams  were  ta- 
bied  to^eaier  in  dovetails,  and  (aken  through  from  fide 
to  fide,  putting  tar  only  between  them,  which.  hardens 
the  wood ',  thoi  the  water  occaSoned  by  the  leaking 
of  the  decks  would  have  a  free  paSage,  and  the  beam 
would  dry  again  }  and  this  method  would  not  be  found 
inietior  in  pmnt  of  ilrength  to  the  other.  The  length 
«f  the  Core  and  aft  atm  of  the  lodging  knee-  ihould  exr 
t(ead  lo  the  fide  of  the  hanging  knee  next  to  it }  but 
.theie  is  no  neceSty  £»  that  atm  to  be  longer  than  the 
ethcr.  In  fafiening  the  knees,  care  wonld  be  taken  to 
kt  one  bolt  pals  esadly  througk  the  middlĕ  of  the 
throat,  ooe  ibot  fix  inches  from  each-  oid,  and  the  reft 
dividcd  equaUy  between ;  obierving  alway»  to  have  the 
holes  borad  ii^ie  fin»i  the  knee.  The  bolts  for  the 
ihwaitlkip  arms  of  both  hanging-  aitd'  lodging  knees 
aay  go  tbrough  the  anns  af  each  knee,  anddriTe  every 
«aeaeother  way. 

In  osder  (o^taw  the  beams  in-  the  draught,  take  the 
nwiAiingicf  dw  lower  deck  beams^  and  (ct  if  oflF  below 
ibe  line  teprebiting  the  deck  at  the  fide,  and  dtaw  a 
finc.ia  pencil  paiaUel  dioeto,  whieh  will  wpteient  the 
■Viift  &4it  of  thc  bcaiBs..  In  like  manncr  i^icient  the.- 
•  .'  I 


under  fide  of  the  beanu  far  the  upper  deck,  quarter 
deck,  £}recaiUe,  and  roundhoufe.  Then  take  the  iiding 
oi  the  lower  deck  beams,  and  place  one  under  and  one 
between  each  port,  all  fore  and  aft,  drawing  them  in 
pencih  Determine  tbe  dimen&ons  of  the  well  fate 
and  aft,  wbich  is  ten  feet,  and  fet  it  o£F  abaft  the  beam 
undet  the  eighth  pott,  placing  the  beam  under  the  ninth 
port  at  that  diilance :  thofe  two  beams  may  then  be 
dtawn  in  ink,  and  wiU  terminate  thc  extent  of  the  well 
the  fote  and  aft  Way ;  and  as  a  beam  cannot  go  acrofs  the 
ihip  at  that  place  upon  account  of  its  being  the  well  and 
mail  room,  there  muft  theiefore  be  a  beam  ann  between 
theie  two  beams. 

The  main  hatchway  ihould  then  be  determined,  let- 
ting  the  beam  that  forms  the  fote  part  of  the  well 
fotm  the  aft  part  of  it,  and  the  beam  under  the  next 
part  may  form  the  fore  fide  of  it,  which  beam  may  aIfo 
be  now  drawn  in  ink :  there  Aiould  aKo  be  another 
beam  atm  introduced  in  the  wake  of  the  main  hatcb- 
way. 

The  fore  hatchway  may  be  next  detemuned ;  the  fote 
fide  of  which  ibauld  ranee  well  up  and  down  with  ther 
after  end  of  the  foTecaftTe,  and  it  may  be  fore  and  aft 
about  &ur-revenths  of  the  main  hatchway.  At  the  fore- 
fide  of  the  fbre  hatchway  there  muft  be  a  ladderway  down; 
to  the  orlop,  which  may  be  as  much  foi:e  and  a&  as  the 
bcams  wiU  allow.  The  reft  of  the  beams  afore  the  fore 
hatchway  may  remain  as  firfi  placed,  there  being  no- 
thing  in  the  way  to  alter  the  (hip.  Then  dctermine  on 
the  after  hatchway,  the  forefide  of  which  comes  to  the 
aft  fide  of  the  mainmaA  room. 

There  ihould  .aIfo  be  a  hatchway,  the  forefide  o£ 
which  may  be  formed  by  the  aft  fide  of  the  beam  un- 
der  the  twelitb  port ;  i^ich.  is  iec  the  conveniency  o£ 
the  fpirit  and  fi(h  rooms :  and  there  Aiould.  be  a  ladder- 
way  abaft  it  to  lead  down  to  the  cockpit.  There  may 
be  alfo  another  hatchway,  the  forefide  of  it  to  be  fotm-. 
ed  by  the  aft  iidie  of  the  beam  under  the  eleventh  port.. 
The  fize  of  the  ladder  and  hatchways  muft  be  governed 
by  the  beams,  as  when.  thete  is-  a  good  ihifl  of  beam* 
they  ibould  not  be  altered  for  ladder  and  hatchways^ 
unleis.it  is  the  three  principal  hatchways,  which  mu(i 
always  be  of  a.proper  fize,  accoiding  to.  the  fize  of  tbtt 
ihip. 

The  aAtt  C9pftan  muft  be  pT^ced  between  the  two 
hatchways  Iaft  defcribed,  and  the  beams  abaft  n^ay 
ftand  as  they  ate  already  (hifted,.  obferving  only  ths- 
mizenmaft.  There  (hou)d  be  a  fmaU  fcuttle  placed 
afore  the  lecond  beam  from  aft,  for  the  conven.ienceof  the- . 
bread  room :  it  muft  be  on  one  fide  of  the  middle  line$t. 
as  there  is  a  carling  at  the  middle  under.  the  four  or 
five  after  beams  to-  receive  the  piUars  for  the  fup.port 
thereof.. 

The  iMts  may  be  placed»  letting  the  fofefide  of  the 
after  ones  come  againft  the  afl  fide  of  the  beam  abaft. 
the  third  port,  and  the  {oTt&de  of  tbe  foremoft '  dnes< 
againft  tbe  next  beam  but  one  foiward ;  tben  at  thq  fore' 
fide  of  each  bit  thereihould-be  drawn  a  fmall  fputtle.,for 
the  conveniency  of  banding  up  the  powder  irom  the-mar 
gazine..  The  breaft  hook  (hould  airo  bsi  dt^awn,^  w))ich 
may  be  three  feet  the  rooulding  away,.and  fide4.  nine' 
tenths  of  the  beams  of  the  lowcr  dcck. 

'  The  gun-deck,  bcams,  knees,  8tc,  being  deicribed;. 
in  which,  as  well  as  all  the  decks  having  ports^  th&iams- 
gtecauticAis  are  to  he  ufed  as  ia  the.  gfin-dpck }  'an<t  <tb* 

•  ferviog; 
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{etvmg  to  keep  tie  b«am$  upen  one  deck  as.nearl}r  a« 
polTible  over  tl)«  beams  of  the  other,  for  the  conve- 
niency  of  piUartng,  as  they  will  then  fupport  each 
other. 

The  hatchways  atc  to  be  placed  exadly  over.  thofe 
on  the  lower  dcck,  each  over  each  ;  and  therefore, 
where  tbere  is  a  beam  arm  in  the  lower  deck  tbere 
maA  aIfo  be  one  aboye  it  in  the  upper  deck,  and  the 
ieme  in  the  middle  deck  in  three-deck  (hips.  It  com- 
monly  happens  in  Aiips  of  the  line  ihat  there  cannot  be 
a  whole  beam  between  the  deck  btea{l  hook  and  tb« 
heam  that  fupports  the  ilep  of  the  bot«fpril,  becaufe  the 
bowfpr!t  palTes  through  that  place:  in  this  cafe,  there 
muft  he  a  beam  arm  placed,  letting  the  end  come  eqaal- 
ly  between  the  beem  and  the  breaft  hook  :  but  in  fhips 
that  the  bow^prit  will  allow  of  a  whole  beam,  then  the 
ports  and  the  reft  of  the  beam»  muft  be  confuIted  in  or- 
der  to  fpace  it ',  and  when  it  fo  bappens  that  the  fore 
maft  comes  in  the  wake  of  a  port,  then  a  beam  arm  muft 
be  neceSarily  introduced. 

Haying  placed  the  beams  aecording  to  the  dirpoii- 
tion  of  the  other  beams  below,  the  Udderwajrs  ftiould 
be  contrived :  there  ihould  be  one  next  abaft  the  fore 
batchway,  whioh  is  a  iingle  ladderway ,  and  one  neit 
afare  the  main  hatch,  which  is  a  double  ladderway  ^ 
t;h6  laddbrs  Aanding  the  fore  and  aft  way.  There 
Aiould  alfo  be  another  next  abaft  tbe  after  hatch,  and 
one  over  the  cockpit  correfp«nding  with  that  on  the 
lower  deck. 

The  capAans  are  itext  to  be  conlidered;  the  after 
one  is  already  placed  on  the  lower  deck,  the  .  barrel  of 
whlch  muft  pafs  through  the  upper  deck  to  receive  the 
whjelps  and  drumhead  tbere,  it  biting  a  double  capftan; 
In  (hips  having  three  decks,  the  upper  part  of  each 
capilan  is  in  tbe  middle  deck-;  but  ih  ihtps  with  on« 
deek  ihere  is  only  this  one  cepftan,  the  upper  part  of 
which  is  placed  on  the  quarter  deck.     The  foremoft 
capftan  Aiould  be  placeditt  the  moft  conven)ent  fpot,  to 
admit  of  its  being  lowered  down  to  the  orlop  out  of 
the  way  of  the  long  boat :   it  may  therefore  be   placed 
between  fhe  mein  and  fote  hatchways ;  the  bcam  under 
the  fixth  port  of  the  lower  deck  onay  form  tbc  aft  iide 
ef  its  room,  «nd  the  lieams  oa  each  fide  of  it  ihould  be 
placed  exadly  over  or  under  the  beams  on  the  other 
decks,  and  they  ihould  be  at  a  diftance  from  each  other 
iuOicient  to  let  the  drumheads  p»f8  belween  them.    The 
centre  of  the  capi^n  ihould   then   be   placcd   in   the 
tniddle  between  the  beams  which  compofe   its  reom; 
and  the  partners  (hould  be  iitted  in  fuch  a  manner  as  to 
fliift  occafionaUy  when  wanted,  which  is  by  letting  them 
be  in  two  pieces  fitted  together.      The  partners  on  the 
lower  deck,  wherein  the  capftan  Aeps,  muft  be  TuppoTt- 
ed  by  a  pillar  on  the  orlop  deck,  the  lower  part  of  which 
may  be  fitted  in  an  oak  chock  -,  fo  ihat  when  the  pillar 
is  takcn  away,  and  the  caplian  lowered  dotvn,  that 
chock  ferves  as  a  flep   for  the  capttan,     Thofe  two 
beams  on  the  orlop,  by  having  the  pillar  and  chock 
upon   them,  have  thcrefoTe  the   whole   wcight  of  the 
capftan  preiTing  downwards  :  for  the  fupport  of  them, 
there  (hould  be  a  carling  placed  undernealh  the  fore 
and  aft  way,  with  three  pillars,  one  under  each  beam, 
and  one  between;  all  of  them  being  ftept  in  the  kelfon, 
b]»  which  the  orlop  deck  will  be  well  fappotted  in  the 
wake  of  the  capftaB,  and  the  other  dccks  wiU  feel  no 
itnun  fron  it 


The   fire  heatth  i$  next'  to  be  dIfpo(ed ;   wBicb  is  A| 
placed  diSiercntly  accordiitg  to  the  Hse  of  the  (liip.    Int^OiciKi 
three-deckers  it  is  found  moft  conyenient  to  place  it  on^^ 
the  middle  deck ;  whence  there  is  much  tnotc  loom  un-ftn,(i;^ 
der  the  forecaIUe  tban  there  would  hare  becn  had  it   i)i>is. 
been  placed  there.     In  all  lwo>deck  (hipsit  is  piac<d  ua- 
der  the  foreca(lle,  becauie  on  the  deck  undeinealh  ihe 
bits  ate  in  the  tvay.     It  is  aIfo  under  the  fareca(Ue  in 
■one-dcck  (hips,  though  confined  betweeathcbiti:  in  thu 
«afe  it  (hould  be  kept  as  near  as  pu^Tible  to  the  atter  i>its, 
that  theie  m^  be  mote  room  l>etM-een  it  aad  the  (bte> 
moft  bits  to  make  a  good  gaUcy. 

The  poTitions  of  the  main-topfail-(heet  bits  are  ncit 
to  be  determined ;  tbe  foremoft  of  which  muft  be  fo 
placed  as  to  let  its  forefide  conie  againft  tbc  aCt  fide  of 
the  beam  abaft  ihennain  liatchway,  aad  to  pais  down 
to  the  k>wer  deck,  and  tbere  flep  in  the  beamt :  admit* 
ting  it  to  be  a  lliaight  piece,  it  would  coroe  at  the  alt 
fide  of  the  lower  deck  beaaa  the  Tame  as  tt  -doet  at  the 
uppec  deck  beam,  in  co(iiequence  of  thoie  iwo  beans 
rjtnging  weU  up  and  dowti  with  each  other :  it  mdl 
tfaerefore  have  a  caA-  under  the  upper  deck  beam,  hy 
which  the  lower  part  may  be  brought  forw8rd  fufficient 
to  ftop  in  the  lower  deck  beam.  The  afteiiiMft  ii)aft 
be  placed  againft  the  foreride  of  the  beam  abaft  tht 
inaft,  and  ftep  on  tbe  beam  below  ;  bul  there  is  no  ne- 
ceAity  ta  provide  a  ctookcd  piece  ai  be&ie,  for  tbe 
beam  of  the  i^ipcr  deck  may  i>e  tnoved  a  little  fartber 
aft,  tiU  it  admit  of  the  bit  (lopping  on  tbe  lower  deck  ' 
beam,  unlel«  the  beam  cotnes  undM  a  port,  as  in  that 
eafe  it  muft  not  by  any  means  be  moVed.  The  cnifi 
pieces  to  the  bits  (heuld  be  on  the  forefide,  and  in 
beight  from  tlie  upper  deck  about  one-third  'of  tbe 
heigbt  betwecn  it  and  the  qu8rter.  deck.  With  regatd 
to  the  heads  of  the-  btts,  the  length  of  tbe  (hip's.wafia 
Aiould  \}f  confidercd  ;  and  i£  there  is  length  enaudi 
from  the  forecaAle  to  tite  forcmoft  bits  to  admit  of  the 
Tpare  geer  being  Aowed  theteon  without  reaching  far- 
ther  aft,  the  quarter  deck  may  then  run  (b  far  forwBid 
that  the  kead  of  the  fbrenioft  bits  (hall  tenon  in  tbe 
foremoft  beam  ;  this  gives  the  mainmaft  another  deck, 
and  admits  of  the  quatter  deck.  being  aU  that  the  longer : 
but  if  there  is  not  the  room  before  mentioned,  then  tbc 
quarter  deck  mt>ft  run  no  iurther  fortvard  than  the  aftet 
bits,  which  will  tlien  tenon  in  the  forentoft  bearo  ;  and 
the  forcmoft  bits  muft  have  a  crofs  piece  let  on  ibeir 
heads,  which  is  terraed  a  /tar/ĕ,  and  wiU  be  for  the  pur> 
pofe  of  receiving  the  ends  of  the  ^are  geer. 

The  length  of  the  quarter  deck  betng  now  deter» 
mincd,  the  beams  are  then  to  be  placed.  For  this  puiw 
pofe  the  feveral  contrivances  in  the  quatter  deck  muft 
be  previoufly  confulted.  It  is  neceHary  to  obferve,  that 
thcre  are  ncither  carliogs  nor  lodges,  the  carlings  of  thc 
hatches  excepted,  in  the  quarter  deck,  round«houfe,  aiid 
forecaAle ;  as  they  would  weakcn  inilead  pf  Areogtbei»- 
ing  the  l)cams,  which  (hould  l>e  as  finaU'  as  the .  fiae  of 
the  (hip  will  peimit,  in  order  tiiat  the  opper  works  inay 
b«  as  Hght  as  poHible.  Hence,  as  theie  are  ti>  beaet* 
thcr  carlings  noi  lodges,  tl»  deck  wiU  niquiie  a  greatcr 
number  of  beams,  and  i  good  round  up,  as  on  tbe  cod- 
trary  the  deck  will  be  apt  lo  bend  witli  it$  own  weight. 
The  tnoA  approred  lule  is  therefore  to  have  double  tbe 
nnmber  of  beams  in  the  quarter  dcck  as  tltere  are  in  a 
fpace  of  the  fame  length  in  the  upper  deck. 

Thcn  prcceed  to  (hi&  the  beams  lo  the  beft  adTsn- 
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itibntage,  conraldng  fhe  hatehways,  ladder-ways;  mails,  bits, 
'*'-■  wheel,  &c.  WJth  refpea  to  the  ladder-ways  on  ihc 
J^'qaaiter  decks  of  all  (hips,  there  (hould  be  oiie  near  the 
*„  rf  fore  part  of  the  great  cabin  for  the  o(Hcers,  and  an- 
'Ai-a  other  ncar  thc  for«aoll  end  of  the  ^oa^^ter  deck,  con- 
!£>*-'  ttiting  of  double  kdders  fbr  the  conveyance  of  the  m«n 
up  ftota  the  other  decks  in  cafes  bf  emergency ;  and 
Jike'.vire  one  on  each  fiJe  of  the  fore  part  of  the  quarter 
iJetk  froni  ihc  gnngway  :  and  in  every  ihip  of  the  line 
aJl  thfc  bearas  froni  the  foremoft  ladder-ivay  to  the  after 
one  ihouM  be  open  with  gratiiigs,  both  fui  the  adniinion 
of  air,  and  for  ihe  greater  expedition  of  conveying  diflfe- 
rent  articies  in  the  time  of  a£lion. 

TiTO  fcuttles  are  to  be  dirpofed  one  on  each  fide  of 
the  mainmaA,  if  it  happens  to  come  through  the  qu3V- 
ter  deck,  (br  the  top  tackles  to  pafs  through,  to  hook 
to  <hs  tyc  boUs  drove  in  ihc  upper  deck  for  that  pur- 
pole. 

Tbe  ftee'ing  wheel  (houki  be  placed  under  tlie  fore- 
pirt  of  ihe  roundhoure,  and  the  two  bcams  of  the  quar- 
ter  deck,  which  come  under  it,  (hould  be  placed  con.» 
iormable  to  the  two  uprights,  fo  that  they  may  tenon 
in  thcm.  The  quarter  deck  beams  (hould  be  kneed  at 
(Kh  tnd  with  one  hanging  and  one  lodging  knec} 
whichadds  greatly  tothe  firength  of  the  fide.  The 
hanging  kneea  whtch  come  in  thc  great  cabia  may  b« 
of  iroo  ;  their  vertical  arms  to  be  two-thirds  of  the 
len^th  of  that  of  wood,  and  to  reach  the  fpirketing.  It 
(bould  be  ebrerved,  that  tbe  beam  abaft,  whkh  comes 
»  «nder  the  (ibreen  bulkhead,  (hould  round  aft  agreeable 
lo  the  ronnd  of  the  bulkhead,  for  thc  fupport  of  the 

j  The  foreca(ile  betDgos  (b«uld  be  placed  according  as 

'  the  works  of  the  deck  will  admit.  The  hatchways  ar« 
ti>b«fere  to  be  canSdeicd  fir(t.     There  (hould  be  one 

I  (ot  the  fHnnd  «f  the  fire  hearth  to  pak  through,  and 
•ae  &t  the  copper  to  admit  of  vent  for  the  fieam ;  and 
alfo  <we  or  two  over  the  gallcy  as  the  foreca(lle  wiU 
admit  of.  The  fbre-topfail-(heet  bits  Aould  be  (b  dif- 
liofed  as  to  conie  one  pair  on  the  fore  and  one  on  the  aft 

i  fide  of  the  maft,  to  let  into  the  fide  of  the  foreca(Ue 
hams,  aiid  (lep  on  the  upper  deck  beans  below  :  there 
(hoold  aUb  be  a  ladder-way  at  tbe  fore  part  of  the  fore- 
caiUe  £»r  tbe  conveniency  of  tbe  fore  part  of  the  (hip. 

The  beams  may  now  be  placed  agreeable  thereto,- 
ibeir  number  being  faiir  mcwe  than  thete  are  in  a  fpac« 
io  the  upper  deck  eqttBl  in  length  to  the  forecaftlef 
lad  wheie  there  iuppens  to  be  a  wide  opening  between 

,  the  beams,  as  in  the  cafe  of  a  batchway,  mafi  roora, 
&c.  then  half  a  beam  of  fir  may  be  introduced  to  make 
good  tbe  deSciency.  The  foremo(t  beam  (hould  bc  of 
a  hreadth  fa(ficient  to  take  the  ait  fide  of  the  inboard 
wms  of  the  catheads,  as  they  are  fccured  upon  this  beain. 
^  being  bolted  thereto.  £very  beam  of  the  furecaftle 
AooU  be-knecd  at  each  end  with  one  h»iging  and  one 

!  ^Kiiig  iu>ce  :  the  verrical  arms  of  the  hanging  knces 
(hontd  reach  the  fpirketing,  and  the  knees  well  bolted' 
«hI  care&Uy  denched. 

Phtcced  to  the  rOmidhou^e ;  thc  bm«  thingt  being- 
<h((md  whh  reTpcA  to  the  beams  as  in  the  quart«r 
dsck :  ibr  as  the  roundhouie  beams  are  (ided  very  fmal]^ 
it  henee  foUows  that  thejr  muA  be  near  to  each  other. 
I<(t  thaefore  Ae  number  ef  beams  on  the  roundhou(« 
^  bur  tttore  than  in  the  ^sme  length  of  tke  qaarter. 
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deck ;  every  other  beam  being  of  iir  £>r  lighlBeli^  and  Ap^iettioa 
every  oak  beara  may  be  knead  at  cach  end  with  onre'^M"'""- 
hanging  and  onc  loJj^inj»  knec  j  tbe  hanging  knces  abaft  ^^"^^.  V^" 
may  bc  of  iron,  their  vertic.il  arms  to.be  in  length  two(t'uctinn  of 
tliitds  of  lhofe  of  wood.  The  roundhoufe  (hould  always  ibips 
liaye  a  great  round  up,  both  for  llrength  and  convenien- 
cy.  There  mull  be  on  the  roundhoule  a  fma}l  pair  of 
knee-bits  on  each  iide  of  the  mizcnmaft,  lurtied  round 
and  rcarfed  over  cacli  olher,  and  bolted  ihrooj^  the  maii 
carlings.  Thcre  mu(t  alfo  be  a  coinpanion  on.the  rouud- 
houre  placed  ovci:  the  middle  of  the  coach,  in  ordcr  to 
give  light  thereto. 

Witli  regnrd  to  placing  the  roundhooie  beams,  the 
uprights  of  the  (leering  wheel  and  thc  raizernDa(t  ar« 
to  be  obfervcd  ;  as  whcn  tlie  beams  whicli  interfere  with 
thofe  p.»rts  aie  properly  ^paced,  llle  reft  may  l>e  difpofed 
of  at  difcr«tion,  or  at  an  equal  diftance  from  each  other, 
and  letling  thc  beam  over  the  fcreen  bulkhead  have  a 
proper  louiid  aft,  agreeable  lo.the  quarter  deck  beam 
uuderneath. 

The  upper  parts  of  ihe  inboard  works  bcing  now  de- 
Lribed,  proceed  next  lo  the  low«r  parts^  or  to  thofe 
which  come  below  the  lowcr  deck.  Draw  in  the  oclop, 
by  taking  the  lieights  afore,  at  midAiips,  and  abaft, 
between  that  and  the  gun-deck,  from  the  dimeniions^. 
aml  a  curve  defcr'ibed  through  thefc  points  will  repre>- 
fent  the  upper  part  of  the  deck.  Set  off  the  thicknef*- 
of  the  plaitk  below,  and  the  under  fide  of  the  plank  wiU 
be  reprelĕnted.  As  this  deck  does  not  run  qaite  for- 
ward  and  aft  as  the  other  decks,  the  length  of  it  muft 
be  therefore  determincd  }  for  this  purpoie  let  the  after 
beam  be  placed  at  a  fufficient  diftance  fiom  aft  to  ad- 
mit  of  ihe  bread  rooms  t>eiDg  of  a  proper  fi£e  ibr  the 
(hip,  which  will  be  under  that  beam  of  th«  gun-deck 
that  comes  at  the  f«cond  part  from  afi.  The  after 
t>eam  being  drawn  in,  proceed  to  fpace  the  other  lieams,, 
placing  them  exaflly  under  thofe  o£  the  gun..deck.}  and 
that  which  coates  under  the  fot«moft  beam  of  tlie  .gun- 
deck  may  terminate  the  fore  part  of  the  orlop.  Dntw 
the  limber  (Irake,  by  fetting  off  its  thicknefs  above  the  ' 
cutting  down  line,  and  a  line  drawn  parallel  thereto  will 
reprefent  the  Umber  fitak«.  That  part  of  the  orlop 
which  is  over  the  after  magazine,  fpirit  room,  and  fi(hi 
roora,  and  aih  that  which  is  over  the  fore  magazine,  is 
laid  with  thicker  planks  thaa  the  reft  of  the  deck  ; 
which  is  far  the  better  fecurity  of  thole  places,  the 
planks  being  laid  ower  the  lieame  ;  but  in  the  midlhlps, 
from  the  ibre  part  «f  the  fpirit  room  to  the  aft  part  of ' 
the  ibre  magazine,  the  beam«  aie  laid  Ievel  with  the  fur- 
&cc  of  the  deck,  and  thc  planks  are  rabtjcted  in  fromr.. 
oqe  beam  to  the  other. 

In  order  to  r«prc(ent  the  orlop  as  juft  defcribed,  the 
dimenfions  of  the  different  apartments  above  meationed'' 
muA  be  determiRed  :  Let  the  aft  fideof  th«  after,beam 
be  the  aft  fide  of  the  after  magazine,  and  from  thence 
draw  the  bulkhead  down  ti  the  limber  (Irake ;  and  the 
forefide  of  the  thitd  beam  may  be  the  forefide  of  the  af-  ' 
ter  magazine,  drawing  that  bulkhead  Iikewife,  which  - 
will  alfo  form  the  aft  fide  of  the  fifli  room ;  the  forefide 
of  the  fi(h  room  may  be  drawn  from  the  aft  fide  of  thai 
fifth  beam,  which  will  alib  repre^ent  the  aft  fide  o£  the 
fpirit  room  ;  thcn  the'forefide  of  the  fpirit  loora   may 
l>e  drawn  fi:om  the  forefide  of  the  fizth  beam.    Henco> 
fEom  the  foreGde  of  the  fixlh  beam  quitc  aft  the  deck. 
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•AppU^Jtiw-wSU bi teprelenttdby  tl»«  Iwo linei  already  drewn,  and 
■«ine  RuL**"  "PP"  ^*''*  "^  ^^*'  '''"^  ^''^  **  repretenttd  by  the 

Araaion  of     Pioceed  ne<t  to  the  fore  part  of  the  orlop,  letting  the 
Shipt.     'foielide  of  the  after  bita  be  the  afi  part  of  the  forenioft 

*'"  K  " '"^ magaiine,  drawing  the  bulkhead  thereof,  which  will 
come  to  the  aft  lide  of  the  iixth  beam  ;  thercfore,  from 
the  fixth  beam  to  the  foremoft  end  of  the  orlop,  the 
plank  and  beams  will  be  reprefented  juft  in  the  fame 
manner  as  before  mentioned  for  the  after  part  of  the 
orlop  :  then  the  midlhip  part  of  the  .deck  will  be  re> 
prefented  by  letting  the  upper  line  be  the  upper  fide  of 
the  plank,  and  Iikewife  tbe  upper  fide  of  the  beanu } 
and  the  lower  line  will  reprelent  the  lower  edge  of  the 
plank,  only  drawing  it  from  beam  to  beam,  and  obferT> 
ing  not  to  let  it  pafs  through  them. 

The  hatchways,  &c.  may  now  be  reprelented  on  the 
orlop,  letting  the  main,  Ibre,  and  a&er  hatehway,  be 
esa^Iy  under  thofe  of  the  gun-dcck :  there  muil  be 
bne  over  the  fi(b  room,  and  one  over  the  fpirit  room. 
There  muft  be  two  fcuttle5  oTer  the  afler  magazine  for 
the  palTage  to  the  magaune  and  light  room.  There 
Aould  alTo  be  one  aibre  the  fourth  beam  firom  {brward 
for  the  paAage  to  the  fbre  magazine,  and  one  8bafi  the 
iecond  beam  for  the  paSTage  to  the  light  room. 

The  bulkheada  for  the  fore  and  afier  parts  of  the 
well  may  be  drawn  {rom  the  lower  deck  beams  to  the 
orlop,  and  from  thence  to  the  limber  ftrake  in  the  hold. 
The  (hot  locken  may  alib  be  reprefented,  having  oi}e 
afore  and  one  abaft  the  well :  there  Aiould  alfo  be  one 
abaft  the  foremoft  magazine,  the  ends  of  wbich  may  be 
fermed  by  the  after  Uts.  The  fteps  of  tbe  mafts  may 
be  drawn  in  by  continuing  their  centres  down  to  the 
limber  ftrake  -,  and  Iikewife  two  crutches  abaft  the  mi- 
zen  iiep  diyided  equaUy  between  that  and  the  afier  part 
of  the  cutting  down :  the  breaft  hooks  may  aIfo  be  drawn 
letUng  them  be  five  in  number  bdow  the  lower  deck 
hook,  and  all  equally  diWded  belween  that  and  the  fore 
ilep.  Hehce  every  part  of  the  inboard  is  deicribed  as  far 
as  neceSiiry. 

Chap.  y.     0/the  Mtihod  of  Whole.moulding. 

Method  of      HAViNG>now  finiihed  the  methods  of  laying  down  the 

'wbole-        feveral  plans  of  a  ihip,  any  farther  addition  on  this  ful>- 

"?^*^*  jeS  might  appear  umieceSary.    We  cannot,  however, 

^SIbwM-^*'^  propriety,  omit  to  defcribe  the  method  called 

ing.  whole-moulding,  ufed  by  the  ancieats,  and  which  itiU 

continues  in  ufe  among  thofe  unacquainted  with  the 

Bore  proper  methods  alieady  explained.     This  method 

will  be  iliutbated  by  laying  down  the  feTeraI  plans  «£ 

a  long-boat ;  the  length  »f  the  keel  bdng  29  feet,  and 

^.       breadth  moulded  nine  feet. 

4pplied  to       Draw  the  Itraight  line  PO  (fig.  37.)  equal  to  29 

•lose  bo>t.fje^  the  ertreme  kngth  of  the  boat,  and  aIfo  to  tepre- 

»J^''...{ent  the  upper  edge  of  the  keel.     Let  0  be  the  ttation 

f  ig,  ^.,    of  the  midlhip  frame.     From  the  points,  P,  0,  and  O, 

draw  the  lines  PT,  0M,  and  OS,  perpendicular  to 

PO.     Make  0M,  0N,  equal  to  the  upper  and  lower 

heights  of  breadlh  refpe£tively  at  the  main  frame,  PT 

the  height  of  breadA  at  the  tranfom,  and  OS  ihe  height 

at  the  item.    Defcribe  the  curre  TMS  to  reprefent  th« 

Aeer  or  exticme  height  of  the  fide,  which  in  «  ihip 

wonld  be  called  the  tif^er  ieigkt  ofbreadlh  litie,  or  up- 

jfcr  cd^e  of  the  wale.    Through  tbe  pmnt  H  dcaw  a 
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CUTTC  paratlet  to  TMS,  t6.repni«nt  tiw  breadA  of  Ow 
upper  ftrake  of  a  boat,  or  lowar  edge  of  the  walt  if  jn 
a  tttip.  The  dotted  line  TNS  may  alfo  be  diawn  to  i^ 
prefent  thc  lower  beight  of  breadth. 

Set  off  the  rake  ot  the  port  £rom  P  to.  ^,  and  dtnr 
the  line  /1  /  to  reprefent  th«  aft  iide  Qf  the  port ;  then 
T  /  will  reprefent  the  round-up  of  the  tranibm.  Set  (if 
the  breadth  of  the  port  from  p  \a  r,  and  &am  T  t» 
s,  and  draw  the  line  r  s  to  repreient  the  foreiide  of  the 
port,  which  may  either  be  a  cunre  or  a  firaigbt  line  at 
pleaitue.  Set  up  the  height  of  the  tuck  from  /  to  i 
Let  £  X  be  the  thickneis  of  the  tranfom,  and  draw  the 
line  ZX  to  reprefent  the  forefide  of  thc  tran&m. 

There  is  givcn  the  point  S,  the  height  of  the  Amh 
on  the  ibreiide  of  the  ftem  ■,  now  that  fide  of  the  iieia 
is  to  be  formed  either  by  fweeps  or  fome  other  coatri. 
Tance.  Set  off  the  breadth  of  tbe  ftem,  and  {bm  dM 
aft  fide  of  it. 

Set  up  the  dead-rifing  from  0  to  J,  and  fi>rm  the  li- 
fing  line  r  i  s.  Draw  m  line  KL  parallel  to  PO  ta 
reprefent  the  lower  edge  of  the  keel,  and  another  to  ie< 
prefent  the  thickneis  of  the  plank  or  the  rabbet.  Tlw 
rabbet  on  the  poft  and  item  may  alib  be  reprefent«d ; 
and  the  Aations  of  the  timbers  aiGgned,  as  0,  (i),  i,  2, 
3. 4.  J.  <5.  7.  8. 9 }  ««^  ©.,  (A).  A,  B,  C,  D,  E,  F, 
G,  H }  and  the  iheer  plan  will  be  completed. 

The  half-breadth  plan  is  to  be  fbrmed  iiext ;  £)r  tlui  ' 
purpofe  the  perpendiculars  TP,  9,  8,  &c.  muft  be  pra- 
duced.  Upon  M0  produced  fet  off  the  half  breadlli 
from  the  line  KL  to  R  (fig.  38.)  ;  fet  off  alib  the  ha]f  m 
breadth  at  the  tranfom  from  K  to  ^,  and  defcribe  th< 
extreme  half-breadth  line  b  RX,  making  the  forepatt 
of  the  curve  agreeable  to  the  pnpofed  round  of  thc 
tranfom. 

We  may  next  proceed  to  Sarm  the  limbeis  in  die 
body  plan.  Let  AB  (fig.  39.)  be  the  breadth  mould-  n»| 
ed  at  0.  Ered  the  perpendkular  CD  in  the  middle 
of  the  line  AB  ;  draw  the  line  m  n  diftant  thereCram 
tke  half  thicknefs  of  the  poft,  and  «  y  the  half  dncltDels 
of  the  ftem.  Then  take  off  the  feverBl  portioiis  of 
the  perpendiculars  0,  I,  2,  &c.  intercepted  betwcta 
the  upper  edge  of  tbe  keel  and  the  rifing  line  in  the 
iheer  {^n,  and  fet  them  up  irom  C  upon  the  line  CD; 
through  thefe  points  draw  lines  parallal  to  AC ;  t^e  aif 
alfo  the  {ĕveral  lower  heights  of  breadth  at  0,  i,  2,  &c 
from  the  iheer  plan  •,  and  iet  them  up  {inm  C  npon  the 
middle  line  in  Uie  body  plan ;  and  draw  Hnes  paraBd  t« 
AC  through  thefe  points :  Thcn  take  off  «he  kwiA 
half  breadths  correfponding  to  each  from  the  flocr  plan ; 
and  fet  them  off  on  their  proper  half-breadth  lines  fi«ii 
the  middle  line  in  the  body  plan. 

Conftm£t  the  midibip  {lame  by  Problem  V.  the  {bna 
ef  which  will  in  fome  mearure  determine  tbe  fi>nn  er 
the  reft.  For  if  a  mould  be  made  on  any  fide  of  the 
middk  line  to  fit  the  curve  part  of  it,  and  die  liiing 
line,  or  that  marked  hend  mould  (fig.  40.),  and  l«d  in  T^K 
fuch  a  manner  that  the  lowerpartoMt,  whichiiibaght^ 
may  be  fct  upon  the  feveral  riGng  lines,  and  theuppW- 
p«rt  juft  touch  the  point  of  the  half  bieaddi  in  the 
breadth  line  ccrrerponding  to  diat  rifing  upon  which 
ihe  mould  is  placed,  a  curv«  may  then  be  diawa  by 
the  mould  to  tbe  rifing  line.  In  tbis  manner  we  msy 
praceed  ib  £»  as  the  rifing  line  is  parallel  to  the  lower 
height  of  tbe  breadth  line.  Thcn  a  hollow  mwild  am»' 
be  inade,  thc  upper  end  of  which  is  left-ftraig]it,  a* 
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thtt  atrked  ioUow'^tuM  (fig.  4o.)>  This  is  applied 
1^^^  in  iiiclt  a  nunner,  that  fome  part  of  tbe  hollow  taaj 
,  lODcii  Uie  fide  of  the  iieel,  and  the  ftraight  part  touch 
tlie  bacli  of  the  curre  befbre  dcfcribed  by  the  bend 
moBld ;  and,  begbning  abaft,  the  (Iraight  part  will  al- 
waji  cone  lower  on  erery  timber,  till  we  come  to  the 
nidihip  Umber,  when  it  comes  to  the  Cde  of  the  Iied. 
Hayingthus  fbrmed  the  timbers,  fo  far  as  the  whole 
■Mwldiogs  will  ierve,  thc  umbers  aba^t  them  are  next 
biiBtd.  Th«r  ha]f  breadths  are  determined  by  the 
Aieer  and  floor  plans,  which  are  the  onlj  fixed  points 
throDgh  which  the  curves  of  thefe  timbers  mud  pafs. 
Some  form  thefe  after  ijmbers  before  the  whole  is 
BKwlded,  and  then  make  the  hoUow  mould,  which  will 
he  Sraieliter  than  tlie  hollow  of  eithei  of  thefe  timbers. 
It  b  indmerent  wliich  are  firA  formed,  or  what  methods 
Me  ufed  }  fbr  after  the  timbers  are  all  formed,  though 
eyeiy  tirober  may  appear  very  fair  when  confidered  by 
itlelr,  it  is  uncertain  what  the  form  of  the  fide  \vill  be. 
Ib  order  to  find  which,  we  muft  form  feveral  ribband 
ind  water  lincs  ;  and  if  theie  do  not  make  fair  curve$, 
they  muA  be  re6tified,  and  the  timbers  fonned  from 
theJe  ribband  and  water  lines.  In'  uSng  the  hollow 
■Muld,  when  it  is  applied  to  the  curve  of  each  tim- 
Ikt,  if  the  (iraight  part  is  produced  to  the  middle 
line,  we  ihall  have  as  many  points  of  interfe£lion  as 
ihere  aie  dmiaers ;  and  if  the  hughts  above  the  bafe  be 
tnmifeiTed  to  the  correrponding  timbers  in  the  iheer 
phn,  a  caTve  paiRng  through  thefe  points  is  what  is 
called  a  rt/uig^rait,  This  may  be  formed  by  fixing 
a  point  fi>r  the  aftermoft  timber  that  is  whole  moulded, 
and  transferring  that  height  to  the  (heer  plan.  The 
curre  niuft  pa(s  throi^h  this  point,  and  fall  in  with  the 
nfing  linc  famewhere  abaft  dead  flat  ;  and  if  the  feve- 
lal  haghts  of  this  line  be  transferred  from  the  (heer  to 
tbe  middle  Hne  in  the  body  plan,  thefe  points  will  re- 
galate  what  is  called  the  haulatg  dotun  of  the  hollow 
■ottld. 

Hie  timbers  in  the  aiter  body  being  all  formed,  thote 
in  tbe  f<m  body  ore  formed  in  the  fame  manner,  by 
tavsferrii^  the  (eyeral  heights  of  the  rifing  and  breadth 
lines  iran  the  Aeer  to  the  body  plans  j  the  half 
breadtha  oorrefponding  to  each  height  muft  airo  be 
tnnifetred  irom  the  fioor  to  the  body  plan.  The  fame 
hoUow  mould  wiU  ferve  both  lor  the  fore  and  after 
body ;  and  the  level  lines,  by  which  the  water  lines  to 
pnne  the  after  body  were  iormed,  may  be  produced  ihto 
the  &R  body,  and  by  them  the  water  lincs  to  prove  the 
ba  body  may  be  defi:ribed. 

Another  method  of  proving  the  body  is  by  nbband 
Bnes,  wluch  are  ibrmed  by  iedions  of  planes  inclined 
te  the  (heer  plan,  and  inteiieding  the  body  plan  diago- 
nally,  as  befwe  ob(erved,  of  which  there  may  be  as  many 
as  may  be  judged  neccA^.  As  this  has  been  already 
Ciplained,  we  (hall  thereiore  lay  down  only  one,  rcpio 
fettted  in  the  body  plan  by  the  liDes  marked  d  i  a. 
Tbefe  tre  drawn  in  fiieh  a  manner  a*  to  be  perpendi.- 
«•lar  to  as  many  timbers  as  conveniently  may  bĕ.  After 
tbey  are  drawa  in  the  body  pbm,  the  feveral  portionc 
«  dw  di^oml  Bilercepted  between  the  middle  line 
•■d  each  tunber  maft  be  transferrcd  to  the  fioor  plao» 
Tbai,  fiz  one  feot  of  the  compaffe«'  in  the  point  whete 
the  diagonal  interfeai  the  middle  line  in  the  body  plan ; 
«tcad  the  otber  foot  to  the  point  whetethediagonal  b* 
leHedi  the  timber ;  fbr  eumple,  timber  o  ;    Set  aff  tbe 
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fameextentupontheperpendicularre{irefentii#l!irplan«    ^^'^ 

of  tlmber  9  from  the  point  where  it  interfeSs  thc  line  ^nylj};„'' 

KL  on  the  fioor  plan  :  in  like  manner  proceed  with  all  ■ 

the  other  timbers  bath  in  the  fore  and  after  body ;  and 

there  (hall  have  the  points  through  which  the  curve  muft  ^_^ 

pa(s.     If  thls  (hould  not  prove  a  {air  curve,  it  muft  bc    *^ 

altered,  obferving  to  conform  to  the  points  as  taearly 

as  the  nature  of  Uie  cunre  will  admit :  fo  it  may  be  car- 

ried  within-  one  point,  and  without  another,  according 

as  we  find  the  timbers  will  allow.     For  after  all  the 

ribband  lines  are  formed,  the  timbers  muft,  if  neediul, 

be  altered  by  the  ribband  lines  :  this  is  only  the  reverfe 

of  fonning  the  ribband  lines  ;  for  taking  the  portions 

of  the  feveral  perpendiculars  intercepled  between   the 

line  KL  and  the  curve  of  the  ribband  line  in  the  floor 

plan,  and    fetting    them    o(F  upon  the  diagonal  ftom 

the  point  where  it  interfeds  the  middle  line,  we  ihall 

have  the  points   in    the  diagonal    through  which  the 

curves  of  the  timbers  muft  pafs.     Thus  the  diAance 

between  the  line  KL  and  the  ribband  at  timber  3  on 

the  floor  plan,  when  transferred  to  the  body  plan,  will 

extend  on  the  diagonal  hatn  the  middle  line  to  the 

point  where  the  curve  of  timber  3  interfed$  that  dia- 

gonal.     The  like  may  be  faid  of  all  the  olher  timbers  ; 

and  if  feveral  ribband  lines  be  formed,  they  may  be  To 

contrived  that  their  diagonals  in  thc  body  plan  (hall 

be  at  fuch  diftances,  that  a  point  for  every  timber  be* 

ing  given  in  each  diagonal,  will  be  fufficient  to  deter- 

mine  the  form  of  all  the  timbers. 

In  Aationing  the  timbets  upon  the  keel  for  a  boat, 
there  muft  be  room  for  two  (uttocks  in  the  fpace  be- 
ibre  or  abaft  0  ;  for  which.  reafon,  the  diftance  between 
thefe  two  timbers  will  be  as  much  more  than  that  be- 
tween  the  other  as  the  timber  is  broad.  Here  it  is 
between  0  and  (A) ;  which  contains  the  diAances  be- 
tween  0  and  (i),  and  the  breadth  of  the  timber  be« 
fide9. 

The  timbers  being  now  fi>rmed,  and  proved  by  rib- 
band  and  water  lines,  proceed  then  to  form  the  tranibm, 
fa(hion-pieces,  &c.  by  Problem  VI. 

This  method  of  whole-moulding  will  not  anfwer  for 
the  long  timbers  afore  and  abaft.  They  are  generally 
canted  in  the  (ame  manner  as  lhofe  for  a  (hip.  In  or- 
'  der  to  render  this  method  more  complete,  we  (hall  here 
deferit)e  the  manner  of  moulding  the  timbers  after  thejr 
are  laid  down  in  the  mould  loft,  by  a  rifing  (quare,  bend, 
and  hollow  mould. 

It  was  (hown  befbre  how  to  form  the  timbers  by  thc 
bend  andhollow  moulds  oo  the  draught.  The  (ame 
method  muft  be  ufed  in  the  loft ;  but  the  moulds  muft 
be  made  to  their  proper  fcantlings  in  real  feet  and 
inches.  Now  when  thiey  are  fet,  as  befi)re  diroAed,  for 
moulding  each  timber,  let  the  middle  line  in  the  body 
plan  be  drawn  acrofs  the  bend  mould,  and  draw  a  line  '  ' 

acrois  the  hollow  mould  at  the  p<unt  where  it  touches  * 

the  upper  edge  of  the  keei»;  and  let  them  be  marked  ] 

with  the  proper  name  of  the  timber,  as  in  fig.  40.  The 
graduations  of  the  bend  mould  will  therefore  be  exa£lly 
the  fiune  as  the  narrowing  of  tbe  breadth.  Thus, 
the  diftance  between  0  and  7  on  the  bend  mould  is' 
eqttal  to  the  diSerence  between  the  half  bre«dth  offa'm. 
ber  7  and  that  of  0.  The  height  of  the  head  of  eich 
timber  is  l!kewife  marked  on  the  bend  mould,  and  &lf<^' 
tbe  floDr  and  breadth  firmsi)cs.'  The  Aoori^Antiasl:  \i 
in  tbkt  point  where  4  finu^  edged  b«tten  tM(Aws^lRf| 
^n  back 
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back  of  the  bend  mould,  the  batten  being  (6  placed 
as  to  touch  the  lower  edge  of  the  keel  at  the  <ame 
time.  The  reveral  riiings  of  the  floor  and  heights  of 
the  cutting-down  line  are  marked  on  the  rifing  fquare, 
and  the  half  breadth  of  the  keel  is  fct  off  from  the  fide 
ofit. 

The  moulds  being  thus  prepared,  we  (hall  apply  them 
to  mould  timber  7.  The  timber  being  firft  properly 
fided  to  its  breadth,  lay  the  bend  mould  upon  it,  fo  as 
raay  beft  anfwer  the  round  according  to  the  grain  of 
■the  wood  ;  then  lay  the  ri(ing  fquare  to  the  bottom  of 
the  bend  mould,  fo  that  the  line  drawn  acrofs  the  head 
mould  at  timber  7  may  coincide  with  the  line  repre- 
fenting  the  middle  of  die  keel  upon  the  rifing  fquare ; 
and  draw  a  line  upon  the  timber  by  the  fide  of  the 
^^uai^e,  or  let  the  line  be  fcored  or  cut  by  a  tool  made 
for  that  purpofe,  called  a  ra/eing  intfe  (e)  ;  this  line  fo 
rafed  will  be  the  fide  of  the  keel.  Then  the  fquare 
muH  be  moved  till  the  fide  of  it  comes  to  7  on  the 
bend  mould,  and  another  line  muft  be  raifed  in  by  the 
fide  of  it  to  reprefent  the  middle  of  the  keel.  The 
other  fide  of  the  keel  mttft  Iikewife  bc  rafed  after  the 
fame  manner,  and  the  point  7  on  the  rifing  fquare  be 
marked  on  each  fide  of  the  keel,  and  a  line  rafed  acrofs 
at  thefe  points  to  reprefent  the  upper  edgc  of  ihe  keel.' 
From  this  line  the  height  of  the  cutting-down  line  at 
,7  muft  be  fet  up,  and  then  the  riSng  fquare  may  bc  ta- 
ken  away,  and  the  timber  Inay  be  raifed  by  the  bend 
mould,  both  inCde  and  outfide,  from  the  head  to  the 
Hoor  firmark,  or  it  may  be  carried  lower  if  neceAary. 
After  the  firmarks  and  nead  of  the  timbers  arc  marked, 
tke  bend  mould  may  likewife  be  taken  away,  and  then  thc 
hoUow  mould  applied  to  the  back  of  the  fweep  in  fuch  a 
manner  that  the  point  7  upon  it  may  interfeft  the  upper 
iide  of  the  keel,  before  fet  off  by  the  rifing  fquare ;  and 
when  in  this  pofition  the  timber  may  be  ra{ed  by  it, 
lYhich  will  complete  the  outfide  of  the  timbers.  Thc 
infide  of  the  timbers  may  Iikewife  be  formed  by  the 
hollow  mould.  The  fcantling  at  the  keel  is  given  by 
the  cutling  down  bcfore  fet  off.  The  mould  muft  be 
fb  placed  as  to  touch  the  fweep  of  the  infide  of  the  tim. 
ber  formed  before  by  the  bend  mould,  and  pa(s  through 
the  cutting  down  point. 

The  ufe  of  the  Armarks  is  to  find  ihe  true  places  of 
the  futtocks  ;  for  as  they  arc  cut  off  three  or  fbur 
inches  Aiort  of  the  kecl,  they  muft  be  fo  placed  that 
the  futtock  and  Aoor  Crmarks  may  be  compared  and  co- 
incide.  Notwithttanding  which,  if  the  timbers  are  not 
very  carefully  trimmed,  the  head  of  the  fultock  may 
bc  either  within  or  without  its  proper  half  brcadlh  ;  to 
prevent  which  a  half  breadth  ftaff  is  -raade  ufe  of. 

Thc  half  breadth  ftaff  may  be  one  iiich  fquare,  and 
of  any  convenicnt  length.  Upon  one  fidc  of  it  are  fet 
off  frora  onc  end  the  feveral  half-breadths  of  all  the 
timbers  in  the  after  body,  and  thofc  of  the  forc  body 
upon  the  oppoCte  fide.  On  the  other  two  fides  are  fet 
off  the  feveral  heights  of  thc  Aieer,  the  after  body  on 
•cne  fide,  and  the  fore  body  on  its  oppofite.  Two  fides 
«f  thc  ftaff  are  marked  halfbread'.hs,  and  the  other  two 
fides  heights  of  thejhecr, 

The  ltaff  being  thus  prepared,  and  the  floor  timbers 
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faftened  on  the  keel,  and  levelled  acrofs,  the  tiittoclu  Priait 
muft  next  be  faftened  to  the  iloor  timbers ;  but  they   «^^ 
muft  be  fet  fitft  to  their  propcr  half  breadth  and  hcight.  '""'*1 
The  half  breadth  ftaff,  with  the  aiTiAance  of  the  ram.      ^ 
linc  *,  ferves  to  fet  them  to  the  half  breadth ;  for  ai^j""* 
the  kecl  of  a  boat  i$  penerally  pcrpendicular  to  the  ho-'  '"' 
tison,  therefore  the  hne  at  which  the  plummet  is  {•£■ 
pended,  and  which  is  moveable  on  the  ram  line,  will  be 
perpendicular  to  the  keel.     Whence  we  may  by  it  lel 
the  timbers  perpendicular  to  the  keel,  and  then  fet  tbem 
to  their  proper  half  breadths  by  the  ftaff :  and  whea 
the  two  Grmarks  coincide,  the   futtock  will  be  at  its 
proper  hcight,  and  may  be  nailed  to  the  floor  timbers, 
and  alib  to  the  breadth  ribband,  which  may  be  lĕt  to 
the  height  of  the  Aieer  by  a  level  laid  acrof$,  taking  the 
height  of  the  rtieer  by  th(!  ftaff  from  the  upper  fide  of 
the  keel ;  by  which  means  we  Aiall  difcover  if  the  rib- 
band  is  exa^ly  the  height  of  the  Aieer  ;  and  if  not,  the 
true  hcight  may  be  fet  off  by  a  pair  of  compaSes  irom 
the  level,  and  marked  on  the  timbers. 

Chap.  VI.   OJthe  PraEtke  of  Ship-biilldwg. 

The  elevation,  projedion,  and  half  breadth  plans,  of 
a  propofed  ft>ip  being  laid  down  on  paper,  we  muft  neit 
proceed  to  lay  down  thefe  feveral  plans  on  the  mould 
loft  of  the  real  dimenfions  of  the  ftiip  propofed  to  be 
built,  and  from  which  rooalds  for  each  feparate  part  tte 
to  be  made.  The  mcthod  of  laying  down  thefe  plaii), 
fcom  what  has  been  already  &id,  wiil,  it  is  prefumed,  be 
no  very  diAicult  isSk  to  accomplitti,  as  it  is  no  more  than 
enlarging  the  dimenfions  of  tbe  original  draughts ;  and 
wilh  rerpefl  to  the  moulds,  they  are  very  eafily  fbrincd 
agreeable  to  the  figure  of  the  feveral  parts  of  the  (hip 
laid  down  in  the  mould  loft. 

Blocks  of  wood  are  now  to  be  prepared  upon  wbich 
the  kcel  is  to.be  laid.  Thefe  blocks  are  to  be  placed 
Bt  nearly  cqual  diftances,  as  of  five  or  fix  feet,  and  in 
fuch  a  manncr  that  their  uppor  furface$  may  be  ezafily 
i»  the  fame  plane,  and  tlicir  middle  in  the  fame  ftraight 
line.  This  laft  is  eafily  done  by  means  of  a  line  ftretch' 
ed  a  Uttle  more  than  the  propofed  length  of  the  keel ; 
and  the  upper  planes  of  thefe  blocks  may  be  veiified  bjr 
a  long  and  ftraight  rute ;  and  thc  utmoA  care  and  pre- 
caution  muft  be  taken  to  have  thefe  blocks  properly 
bedded.  Each  block  may  be  about  fix  or  eight  inches 
longer  than  ihe  keel  is  in  thicknefs ;  tliar  breadlh  fFOn 
1 2  to  14  inches,  and  their  depth  from  a  foot  to  a  iixA 
and  half. 

The  dimenfions  of  the  keel  are  to  be  taken  from  the 
mould  loft,  and  the  keel  is  to  be .  prepareil  accordingly. 
As,  however,  it  is  fcIdom  podible  to  procure  a  piece 
of  wood  of  fufRcient  length  for  a  keel,  efpecially  if  foi 
a  large  fhip,  it  is,  therefore,  for  the  moft  part  neceJGiry 
to  compofe  it  of  feveral  pieces,  and  thefe  picces  are  to 
be  fcarfed  together,  and  fecurely  bolted,  fo  «1  to  make 
one  entire  piece.  It  muft,  however,  be  ob(erved,  th«t 
the  pieces  which  compofe  the  keel  ought  to  be  of  fueh 
lengths,  that  a  fcarf  may  not  be  oppoGte  to  the  flep  ot 
any  of  the  mafts.  Rabbets  are  to  be  fonned  on  each 
fide  of  the  keel  to  receive  the  edge  of  tbe  planks  next 

10 


(E)  The  term  rafeing  is  ufed  when  any  line  is  drawn  by  fuch  an  inftrument  inttead  of  a  penciL 
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to  it,  or  garbosrd  ftnke,  and  the  keel  u  to  be  laid  on 
ihe  blocks  (r). 

The  ftein,  and  the  poft,  and  the  reveral  tranibins  be- 
longing  to  it,  are  to  be  prepared  from  the  mould«,  and 
rabbeted  in  like  manner  as  the  keel,  to  receive  thc  ends 
of  the  plank.  The  tranfoiDS  are  to  be  bolted  to  the 
poH  at  iheir  middle,  each  at  its  refpedive  heigbt,  ta- 
ken  irom  the  elevation  in  the  mould  loft,  and  the  ex- 
tremities  of  the  tranfomS  are  to  be  firmly  comie£ted  with 
the  fa(hion-p:eces.  Both  fiem  and  po(t  are  then  to  be 
ere£ted,  each  at  its  relpe£live  e.\tremity  of  the  keel. 
Tbe  tenons  at  the  heel  of  each  being  let  tnto  mortifes 
piepared  to  receive  th^m,  and  being  fet  to  their  proper 
rakes  or  angles  with  the  kecl,  are  to  be  fupported  by 
pnps  or  thores.  Pieces  of  wood  called  t/eat/  wood  are 
to  be  laid  upon  and  fixed  to  the  upper  iide  of  the  kecl 
towards  the  fore  and  aft  parts  of  it }  the  deepnefs  of 
the  dead  wood  increaiing  with  its  diAance  from  the  mid- 
dle,  agrecable  to  the  propofed  form  of  the  ciitting- 
down  hne. 

A  line  is  to  be  ilretcbed  from.  the  middle  of  the  head 
of  the  ilem  to  that  of  the  poft,  called  the  ram  line, 
upoD  i^ich  is  a  moveable  line  with  a  plummet  a(Exed 
to  it.  The  midlhip  and  olher  frames  are  to  be  ere£ied 
upon  the  keel  at  their  proper  Ilations.  The  extremities 
of  each  fnime  are  fet  at  equal  diilances  from  the  vertical 
loneitudinal  feflion  of  the  (hip,  by  moving  the  frame 
in  its  own  plane  until  the  plumb-line  coincides  with  a 
nurk  at  the  middle  between  the  arms  of  each  frame  ; 
and  although  the  keel  is  ihclined  to  the  horizon,  yet 
tbe  hrames  may  aIfo  be  fet  perpcndicular  to  the  keel  by 
means  of  the  plumb-line.  The  ihores  which  are  fup- 
poiting  the  frames  are  now  to  be  fecurely  fixed,  that  the 
poCtion  of  the  frames  may  not  be  altered.  The  rib- 
bands  are  now  to  be  nailed  to  the  frames  at  thetr  pro- 
per  places,  the  more  eiFeftually  to  fecure  them  ;  and  the 
interaiediate  vacancies  between  the  frames  iilled  up  with 
SOing  timbers.  For  a  perfpediye  Tiew,of  a  ihip  framed, 
fte  fig,  1, 

.  The  irames  bcing  now  ilationed,  ptoceed  next  to 
fix  on  the  planks,  oiwhich  the  wal«s  are  the  principal, 
being  much  thicker  and  aronger  than  the  refi.  The 
haipias,  which  may  bc  conildered  as  a  continuation  of 
the  wales  at  their  fore  ends,  are  fixed  acrofs  thc  hawfe 
pieces,  and  furround  the  fore  part  of  the  ihip.  The 
planks  that  inclofe  the  ihip's  fides  are  then  brought  about' 
the  timbers ;  and  the  clamps,  which  arc  of  equal  thick- 
nef5  wth  ihe  n-ales,  fixed  oppoAte  to  the  wales  within 
the  ihip.  Thefe  are  ufed  to  fupport  the  ends  of  the 
beams,  and  accordingly  rtretch  fvom  one  end  of  the  ihip 
lotheother.  The  thick  ilufF  or  ftrong  planks  of  tlie 
hottom  within  board  are  then  placed  oppoAte  to  the 
fmial  fcarf$  of  the  timbers,  to  reinforce  them  through- 
«it  the  ihip's  length.  The  planks  employed  to  line  the 
ihip,  callcd  the  ceiling  er  /oot-ioaltHg,  is  next  fixed  in 
ike  intervals  between  the  thick  ihiiT  of  the  hold.  The 
beams  are  afterwards  laid.  acrofs  the  ilup  to  fupport  the 
^cks,  and  are  conne&ed  to  the  fidc  by  lodging  and 
•wnging  knecs :  the  fonner  of  which  are  exhibited  at  F, 
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Plate  CLXIX.  See  alfo  the  artlcle  Deck  >  and  the 
hanging-knees,  together  with  the  breadtb,  thickne£i, 
and  pc£tion  of  the  keel,  floor  timbers,  iiittocks,  top- 
timbers,  wales,  clamps,  tbick  iluS',  planks  within  and 
without,  beams,  decks,  &c. 

The  cablc-bits  being  next  ere£led,  the  tarlingt  and 
/edges,  Teprefented  in  Plate  CLXIX.  are  difpofed  be- 
tween  the  beams  to  ilrengthen  the  deck.  The  water- 
wayt  are  then  laid  on  the  ends  of  the  beams  throughout 
the  ihip's  length,  and  the  fpitketing  fixed  clofe  above 
them. — The  upper  deck  is  then  planked,  and  the  J/ring 
placed  under  the  gunnel,  or  planjhcer,  in  the  wailt. 

Then  proceed  next  to  plank  the  quarter-deck  and 
forecanie,  and  to  fix  ihc  partners  of  the  mails  and  cap- 
ilerns  with  the  coamingt  of  the  hatches.  The  breaji- 
kooit  are  then  bolted  acrois  the  Aem  and  bow  within- 
board,  the  ilep  of  the  foremail  placed  on  the  kelfon, 
and  the  ridert  fayed  to  the  infide  of  the  timbers,  to  re- 
inforce  the  fides  in  different  parts  of  the  ihip'$  length. 
The  pointeri,  if  any,  are  afterwards  fixed  acrofs  the  hold 
diagonally  to  fupport  ihe  beams ;  and  the  crotches  ila- 
tioned  in  the  after  hold  to  unite  the  half  timbers.  The 
Jlept  of  the  mainmail  and  capdems  are  next  placed  •■, 
the  plaiiks  of  tlie  lower  decks  and  orlop  laid )  llie  navel- 
hoodt  fayed  to  the  hawfe  holes  ;  and  the  kneet  of  the 
head,  or  cut-waler,  connefled  to  the  ilem.  The  figure 
of  the  head  is  then  ere£led,  and  the  trail-board  and 
cheeks  fixed  on  the  fide  of  the  knee. 

The  taj^arei  and  quarter-piecet,  which  terminate  the 
ihip  abaft,  the  former  above  and  the  latter  on  each  fide, 
are  then  difpofed,  and  the  (lem  and  quarter  galleries 
framed  and  fupported  by  their  brackets.  The  pumps, 
with  their  well,  are  next  fixed  in  the  hold  ;  the  iiinber 
hoardt  laid  on  each  fide  of  the  kelfon,  and  the  garloard 
Jlrahe  fixed  on  the  ihip's  bottom  next  to  the  heel  with- 
out 

The  huU  being  thus  fabricaled,  procced  to  feparate 
the  apartments  by  bulkheads  or  partitions,  to  frame 
the  port-Iids,  to  fix  the  catheads  and  chefs-trees;  to 
form  the  hatchways  and  fcuttles,  and  (it  them  with  pro- 
per  coTers  or  gratings.  Next  fix  the  laddets  at  the  dif- 
ferent  hatchways,  and  build  the  manger  on  the  lower 
deck,  to  carry  off  the  waler  tliat  runs  in  at  the  hawfe- 
holes  when  the  ihip  rides  at  anchor  in  a  fea.  The 
bread^room  and  magazines  are  then  lined ;  and  the 
gunnel,  rails,  and  gangways  fixed  on  the  upper  part  of 
the  (hip.  The  cleats,  kevels,  and  ranges,  by  which  the 
ropes  are  fa(lened,  are  afterwards  bolted  or  nailed  to  the 
fides  in  difiierent  places. 

The  rudder,  being  fitted  with  its  irons,  is  next  hung 
to  the  ilern-poft,  aiid  the  tiller  or  bar,  by  which  it  is 
managed,  let  into  a  mortiiĕ  at  its  uppcr  end.  The 
/cuppert,  or  leaden  tubes,  that  carry  the  water  off  from 
the  decks,  are  then  placed  in  holes  cut  through  the 
ilup's  fides  ;  and  ihe  Jiandardt  bolted  to  the  beams  and 
fides  above  the  decks  to  which  they  belong.  The  poop 
lanthorns  are  laft  fixed  upon  their  cranes  ever  the  flern, 
and  the  hilge-taayt  or  cradlet  placed  under  the  bottom  to 
condu£l  the  ihip  iteadily  into  the  water  whiM  launchin^. 
N  n  2  As 


^3 

Pridlica 
of  Ship- 
building. 


(c)  In  (hips  of  war,  which  are  a  long  while  in  building,  it  has  been  found  that  the  keel  is  often  apt  to  rot  ber 
»« they  are  fimihed.  Upon  this  account,  dierefore,  fome  builders  have  begun  wlth  the  floor  timbers,  and  added 
•w  keel  afierwards. 
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As  the  var!oas  piec^  whicb  baye  been  «lentioned 
above  are  explained  at  large  in  their  proper  places,  it  is 
therefore  fuperriaou$  to  enter  into  a  more  parlicular  de- 
fcription  of  them  heie. 


Chap.  Vn,    Of  Imprwements  in  tht  Mafls  and 
Rudder. 

48 

Improve-         Ak  aĕconnt  of  a  method  for  reftoring  mafts  of  (hips 

inenu  io      when  wounded,  or  olherwife  injured,  in  an  eafy,  cheap, 

******  and  eicpeditious  manner,  by  Captain  Edward  Pakenham 

49       of  the  royal  na^y,  has  been  publiihed  in  the  tenth  yo. 

Ofwoand-  yolume  of  ihe  Tranfaaions  of  the  Society  for  the  En- 

ed  mails,  bjr  couragement  of  Arts,  &c.     Captain  Pakenham  intro- 

PakenTim.  '^"<^**  ^*  invention  with  the  foUowing  obfervations  ; 

K*n  *of. '      "'  Among  the  yarious  accidents  which  (hips  are  liable 

to  at  fea,  none  call  more  fbr  the  attention  and  «xertion 

of  the  of6cer  tli«n  the  ipeedy  refitting  of  the  taa&s ; 

md  haring  obferTed,  in  the  courfe  of  la(l  war,  the  Tery 

great  deAruAion  made  among  the  lower  mafts  of  our 

(hip^s  from  the  enemy'!  mode  of  iighting,  as  well  as  the 

Tery  great  expence  and  delay  in  reiitting  a  fleet  after 

yn  anion,    particularly    acTofs  the    Atlantic— a    very 

fimple  expedient  has  fugeeAed  itretf  to  me  as  a  refouTce 

in  part ;  wluch  appears  ib  very  Tpeedy  and  iecure,  that 

the  capacity  of  the  meaneft  failor  will  at  once  conceive 

it.     I  therefore  think  it  my  duty  to  ft«te  my  ideas  of 

tht  <idvantages  likely  to  'Tefult  hom  it ;  and  I  (hall  feel 

)ny(elf  exceedingly  happy  Ihoold  they  in  anywife  con- 

tnbute  to  remedy  the  evil. 

■  •«*  My  pl«n,  therefore,  is,  lo  hav«  th<  heel»  of  all 
lower  mafts  fb  farmed  as  to  become  the  heads  :  but  it 
^  not  the  intentitm  of  the  above  plan  to  Iuive  tbe  fraall> 
«ft  alteration  made  in  the  heels  of  the  prerent  lower 
inafts  ;  for  as  all  Iine-af-battle  (hips  mafts  are  nine  inches 
in  diameter  larger  at  the  heel  than  at  the  head,  it  wiU 
•-Ibllow,  that  by  letting  in  the  treffel-trees  to  their  pro- 
per  depth,  the  maft  will  form  its  own  cheeks  or  hounds; 
and  'I  tiatter  myrelf  the  foI10^hig  adyantages  will  refult 
from  the  abov^  alteralion. 

Ftrft,  I  ntuft  beg  to  obferve,  that  all  Iine.of-battIe 
ihips  bury  one  third  oF  their  lower  mafts,  particularly 
three-dickers  ;  it  tberelbre  folIows,  that  i(  the  wounds 
are  in  the  upper  third,  by  turning  the  maft  fo  a<  to 
make  the  heel  the  head,  it  will  be  as  good  as  new  ■,  for, 
in  cight  adions  I  was  prefent  in  laft  war,  I  made  the 
Ibllowing  obfervations ; 

"  Thai  in  the  faid  aftions  Sfty.eigbt  lower  mafts  were 
wouaded,  and  obliged  to  be  (hitted,  thirty-two  of 
which  had  (heir  wounds  in  the  op^er  third,  and  of  courfe 
the  (hips  detained  until  'new  marts  were  rtiade.  And 
when  it  is  coniidered  that  a  lower  maft  for  a  90  or  74 
ftands  goTemment  in  a  fum  not  lefs,  I  am  informed, 
than  2000I.  or  2;)ool.  the  adrantages  acrols  the  At- 
lantic  refuliing  from  thb  aforefatd  plan  will  be  particu- 
larly  obvious ;  not  to  mention  the  probabiUty  of  there 
being  no  fit  ipars  inthe  count^,  wbich  wat  the  cafe  in 
the.  inftances  of  the  lfis  and  Princefs  Royal ;  and  as 
I  was  one  of  the  lieu'enants  of  the  I(is  at  that  time, 
I  am  more  particalar  tn  the  circumftance  of  that  (hip. 
The  lC\s  had  both  her  lower  mafts  wounded  above  the 
cathar  pins  in  her  adion  with  the  Ccrar,  a  French  74  } 
»nd  as  there  were  no  fpars  at  New  York,  the  Ifis  was 
>Aetain<-d<five  weeks  at  that  pIace.-«.Now,  if  her  mafis 
/  l)ad  been  filtcd  on  tbe  ^Un  I  havc  propofcd,  I.am  coix< 


fident  n>e  would  have  been  ready  for  Tea  in  48  hours ; 
and  as  a  further  proof,  I  bee  leave  to  add,  that  the 
whole  Heet,  on  the  glorious  1 2tn  of  April,  bad  not  the  ~t J 
Ieaft  accident  of  any  confequence  eicept  what  befel  jq 
their  lower  mafts,  which  detained  them  between  eigbt  *— vt 
and  ten  weeks  at  Jamaica. 

"  The  delay  of  a  Oiip  while  a  new  maft  is  making, 
and  probably  the  (ieet  beiug  detained  for  want  of  tlut 
(hip,  which  frequently  occurred  in  tbe  courte  of  laS 
war,  the  taking  of  (hipwrights  from  othcr  work,  witb  t 
variety  of  inconveniences  not  neCeSary  to  mention  bere, 
muft  be  obvious  to  every  officer  that  has  madc  tbe 
iinalleft  obfervations  on  fea.a£Iions. 

"  You  will  further  obferve,  that  tbis  fiibftitute  ii 
formed  on  the  moft  (imple  principle,  fitted  to  the  meMi< 
eft  capacity,  and  calculated  to  benefit  all  (bips,  from  a 
firft.rate  down  to  the  fmalleft  merchantman,  in  caics  of 
an  accident  by  ttiot,  a  fpring,  a  iottennefs,  farti«idsrly 
as  thcie  accidents  generally  happen  in  tbe  uppcr  thiid 
of  the  maft  and  above  the  cheeks. 

"  It  might  probably  be  objcAed,  tbat  a  diiGcuIty  aiid  ■ 
fome  danger  might  arilĕ  from  thc  wounded  part  af  tbe  1 
maft  being  below ;  but  this  wtll  at  once  bc  obviatcd,  } 
when  it  is  remembered,  that  as  the  wounded  part  is  be-  ^ 
low  the  wedges,  it  may  with  eafe  be  both  fi(hed,  ca&d,  1 
and  (ecured,  to  any  fize  or  degree  you  pleaic,  with  tbe  J 
addition  of  its  being  wedged  on  each  deck.**  J 

Fig.  41.  reprelents  a  malt  of  a  firft-rate  in  its  praper  ^H 
ftate,  the  figures  rcpreicnting  itt  thickneit  at  the  diife- S^^ 
rent  divifions.  '* 

Fig.  43.  the  fame  maft  inverted,  the  heel  ^ormiiig  the  _ 
head,  -aad  the  treffc-I-trees  lct  into  their  propcr  dcptb,   *'^ 
tbe  addttional  thickneis  of  the  maft  £orming  its  owa- 

CHCCiBt* 

Fig.  43.  the  propoied  maft,  the  figures  rcptelentiagrif-4)> 
the  tmckncis  of  the  maft  in  the  propoicd  alteraliont; 
0;  the  heel  made  lquare  ;  b,  the  lcttiiig'  io  of  tbe  ticffel- 
tices ;  c,  the  third  proportion  of  thickncis  condnaed  up 
to  wbere  the  iburth  is  in  the  prcient  maft,  or-  at  le»&- 
fome  little  diftance  above  the  lower  part  of  thc  cbeekS|,. 
wUth  ii  always  looked  upon  aa  the  weakeli  part  of  tbe 
m4ft  {  and  by  its  being  fo  propoitioned,  tbe  maft,-wbea 
tumed,  will  be  ncarly  a*  ttrong  in  the  partncn  as  be- 
feM. 

At  th«  citpence  of  a  maft  it  much  greater  than  is  ge* 
nmUy  imagined,  it  is  there£bre  thought  proper.  to  liib- 
join  the  foIlowing  ftatemcnt  of  the  (everal  aiticles-ulM 
in  making  a  74  gun  (hip^i  maiiuBaft. 

Fiihes  for  a  fpindlc,  21  inchc*,  2  nailt  of    < 
'  two  mafis,  .  •  L.  lOi 

Two  fide  fi(het,  12  inchet,  2  ditto»         •   ■  135 
Fore  and  aft  filhet,  22  inches,  a  nails  U 

one  maft,  ,  .  .  66 

Fifli  1      2ii  incbet,  i  nail  of  half  a  mail,    39- 
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iOn  theibre  pait 


Iconj      3  qrt.  i^lbt. 

Aries  load  baulk,  2  loadt  22  iSset, 

Breadthning  "t      2  loads  7  ileet, 

l  Dantaic  fir  timber. 
( Checkt       j      4  loads  s  feet, 
l  Iron,  5  cwt.  2  qrs  24  Ib. 
Kneet,  elm  limber,  13  tcet, 
Iron,  aqrt.  14  Ib. 
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Valtu. 

Brought  over    L.  385  17  8 
Hoopi  «nd  bolts  on  the  body,  i^cwt. 

iqr.  16  Ib.            -             -            -  18  15  O 
'Treiel-trees,  Aniiglit  oak  timber,  iecond 

ibrt,  a  loads  10  feet,            -          -  10     a  4 

Iwn,  3  qrs.  10  Ib.              -           •           -  136 
CroTs  trees,  draight  oak  timber,  fecond 

iwt,  iIoadi2fcet,             •             •  5  14  O 

Inm,  2qrs.  2  Ib.             -            .       '  -.  o  14  6 

Cip,  dm  timber,  1  load  34  feet,           -  460 

Iran,  >  cwt.  14  Ib.            •          •          •  3  19  6 
Pdllingt,  bollters,  bollins,  and  Dantsic 

fir,  I  load  3  £cet,            •             •  5     7  8 

Woiiunanihip,        •        .        •         •  78    6  o 
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Mua4dp^dlant-maft,  •> 
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8  II 


r     laor^tb^Iedeitth^  enermont  expenoe  of>ma(Is,  a 
pmpo&l  t*M  tmAt  Ibme  years  ago  to  con(hu£t  them 

^  hdliDW  ^  and  the  tnithor'  hwtrlng>  premiied  Teyeral  erperi.- 
meMs  which  h^  bnd^madet-^-^proeeedli  as  Ibllows : 

"  Galileo* Uught  us,  that  the  reBtlance-or  Arengtii 
o^abolbwcyKmier  isto  that  of  a  (hH  cylindor,  con*' 

[  taintng  the  fame  <)uantity  of  matter,'  as  the  total  diMne. 
ter  of  tke  Iiollow  x>ne  is  to  thtf  diameter  of  the  Aill  one ; 
tiHltliele  e^perlAento  <how  us,  tliat>tte  Arength  or  re.' 
fi(tance  of  two  or  more  pieces  of  wood,  faftencd-toge" 
titerateaeh  end,  and  conne<A<ed  by  a  pillar,  pUlars,  or 
itaaiing,  increafes,  at  ka(l  to  a  ceHain  degree^  cteUri»- 
fK^t,  as  the  diAanCe  betweenthem  «nd  nombar  ofi 
pillan,  provided  the  force  is  appUed  in  the  line  or  direei> 
tien  of  ihe  piUat». 

"  It  is  furprifing  that  tlns  dirco^ry  of  GalSeo  ba*  not 
bem  made  rabfenrient  to  motte  vifefiil  porpores.  It  is 
partictttarly  applicable  to  the  oonfiru£lion  of '  maftf,  ^at 
abt  requ>ring  that  the  hollow  cylinder  (hould  be-  made 
t(onefolid  pteceof  wood(o).  t 

"  However,  the  (bregoing  esperimients  teaehhtB,  'Aab 
Ae  la^ne  adrantages  may  be  obtaine^i^y  other  Canns  be-- ' 
Sdes  that  of  a  cytinder ;  and  tliat  perhaps  nnt-onlyiin  « 
Kiperior  degree,  but  likewire'  with  greater  facility  of  tatt 
cotion;  as  by  adoptlng  a  (ijpiare  (igure,  bat  more  parti-' 
cularly  by  conSru^ing  them  of  ieparate  pieces  of  woody- 
placed  at  proper  didances  from  each  o^er,  in  the  fol> 
lowing  or  any  other  manner  that  may  be,  (ound  mo(b 
eonvement.  Pig.  44,  4^,  and  4*^.  exhibit  each  the 
ttaaryerTe  feAion  of  a'ma(I,  in  wWclrthe  Tmall  circles! 
Rprefent'die  trees  or  upright  piecei  of  woed,''  and  the 
Ines  the  beams  or  framing  of  wood,-  whidi  %xt  emplor- 
cd  at  proper  plaees  and'at  proper  diftances  from  each' 
(<tter,  for  connefHng  them  together.  Perhaps  foIid 
Ctames  of  -wood,  placed  at  proper  diAances  ^rom-  each 
other,  and  SHing  up  the  whole  dotted  fpace,  would  an- 
firer  betljer  >  in  wUch  event,  the«aft<a«U  be  drong;. 


lyhooped  with  iron  at  i)iofi!  plaees,  and  the  lipright  Imptore. 
tiees  £t>rmed  iqnare,  or  of  any  other  canvenient  form.       .?"'m  'a 

X  It  wiil  be  evident  to^thofe  aoquunted  mtb  this  fub-  ^  ^^ 
jed,  that  fuch  mads  would  be  greatly  (Ironger  than  der. 
common  ones  conlaining  the  faffle  quantity  of  materials.  ^ 
It  is  likewtfe  evident  that  they  would  be  lefs  apt  to 
fpring,  as  being  fupported  on  a  more  extended  bafe,  and 
aS^oraing  many  conveniences  for  being  better  fecured  % 
and  that  tbey  migbt  be  conArudled  of  fuch  wood  as  at 
preient  would  be  deemed  altogether  impioper  for  mafis : , 
a  circumAance  of  importance  to  Britain  at  all  limes,  but 
more  particuUrly  how,  when  there  is  fuch  diERculty  in 
procuring  wood  pioper  for  tbe  kind  of  malis  in  commoH 
u^e."  5C 

An  imptwement  in  the  rudder  has  lately  taken  place  A-"  >>»'■ 
in  feveral  (hips,  particularly  in  &me  of  thoie  in  the  &«■- Pp^°^J^^ 
vice  of  the  £a(l  India  Company.     It  will,  however,  ht^^, 
neceSary  previouQy  to  dercribe  the  ufud  fi>rm  of  the 
rudder,  in  order  to  (how  the  advantages  it  poireires  when 
conAruded  agreeable  to  the  improved  method. 

N**  I.  (fig.  47.)  reprerenls  the  rudder  according  topapertoit 
the  common  method  of  conftru£tion  *,  in  which  AB  is  Naval  Ar^ 
ttte  axi$  of  rotation.     It  is  hence  evident  that  a  fpace '^**'^'^'» 
coniiderably  greater  than  the  tranfrerle  £^ion  of'the'^'^'' 
rudder  at  th«  counter  muft  be  left  in  the  counter  for  the 
rudder  to  revolve  in.     Thus,  let  CAB  (N°  2.)  be  thcr 
fedion  of  the  rudder  at  thc  counter  }  then  tbere  muft' 
be  a  fpace  fimUar  to  CD£  in  the  counter,  in  order  that^ 
tlie  rudder  may  be  moveable  as  required.     Heoce,  t»'< 
prevent  the  watei  from  waihing  up  the  rudder  caie,  a 
rudder  coat,  that  is,  apieceof  tarred..canvas,  is  nailed<. 
in  fuch  a  manner  to  the  rudder  and  count«r  aa  to  co., 
ver  the  intermediate  fpace :  but  the  canvas  being  con-.. 
dnually  waihed  by  the  fea,  foon  becomes  brittle,  and  ; 
unable  to  yield-tothe  various  turns  of  the  rudder  with-> 
oat  breaking ;  in  which  caiĕ  the  (hip  is  of  courre  ieft.< 
pervious  to  the  wavet,  evcn  of  thiee  or.  &ur  feet  iiigh  -,  . 
in  &£Iy-  tbere  aie  few  men  bred  to  tlie.  iea  who'  have  not. 
bcen  witneiiies  to  the  bad  efiEe£Is  of  fuch  a  fpace  ibeing.. 
Ieft  fo  ill  guarded  aeainR  the  ^soke  «f  thejwaves ;  and  ; 
many  (hafl5-hava,  wtth  gi«at  probabilityj  been  Tuppo^ed  ^ 
to»  feunder.  at  (ea..from.  the  quantit]&.  of  .water  (hipped. ; 
l>ctween  the  rudder«nd  counter.  . 

It  was  to  remedy  this  defeft  that  the  alteration  abore- 
alluded  to  took  place  \  which  coniills  in  making  the. 
upper  part  AFG.  (fi^.  48  N°  i.)  of  the  rudder  ABDn^.^t... 
cylind^-ical,  and -gi^ing  that  part  at  the  fame.  time  a 
caft  forward,'  Ib  ttiat  thc  axi»  of ■  rotatioa  may  by  tiiat 
means  be  the  line  AD,.  padi.ig  a»  uTual  from  £  to  D, 
through  the  centres  of  the  biaces  which  attach  the  lud^, 
der  to  the  ftern-poft,  aiu)  firom  ■£  to  . A '  through  the 
axis  of  the  rvlinder  AFG,  in  order  that  the  tranfveife  (ec. 
tion  Krl  (N**  2<)  at  the  counter  may  be  a  circle  revolv- 
tng  upon  its  centre ;  in- which  cafe'the  fpace  of  half  aa 
inch  is  moK  than  fu(Bcient  b:tween  the.  nidder  aiid  the 
couater,  and  conTe^uently  the  nece(!ity  af  a  rudder  coat 
eatirely  donAaway..^  fia|t  as  it  was  foiefeen,  that  if  the 

i  rudder  .- 


(c)  The  ttrength  of  thefe  cylinder^  would  be  (lill  fdrther  augmented  by  having  (blid  pieees  of  wood  placed  } 
nitinn  them  at  proper  d)ftances,  and  Tecurely  faftened  to  them,  in  the  fame  manner,  and  an  the  fame  principles,.^ 
Miat  nature  has  (umiihsd  reedt  witb  joiDt*  \  and  for  antWeiiDg,  in  Ibme  ieQied<,  the  faqM  parpofe  ••  the  pillart  nt.) 
^  ciperimentt  illpded  lo. ,  ->       '  , 
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LiMd-wi.  rudder  by  tm  acciclentTCas  unlhipped,  this  alteration 

**d  sh^'   "'?^^  end«nger  the  tearing  away  of  the  counter,  the 

Capmcit^'  liolcis  made  much  lareer  than  the  tranfverfe  fe£lion  of 

\      >     I  '  the  cylindric  part  of  tne  luddcr,  and  the  fpace  between 

filled  up  with  pieces  of  wood  fo  fitted  to  the  countA:  as 

to  be  capable  of  withftanding  the  (hock  of  the  fea,  but 

to  be  eafily  carried  away  with  the  ludder,  learing  ihe 

counter,  under  fuch  circumdances,  in  as  fafe  a  ilate  as 

it  would  be  agreeable  in  the  prelent  form  of  making  rud- 

ders  in  the  navy. 

Chap.  Vin.    Upon  tbe  Pojition  of  tht  Load-water 
Line,  -and  the  Capacity  of  a  Ship. 

See  Hyiro.  ^"^  w^ght  of  the  qttantity  of  water  difplaced  by  the 
dynamitt.  bottom  of  a  <hip  is  equal  to  the  weight  of  the  (bip  with ' 
its  rigging,  provifions,  and  erery  thing  on  board.  If, 
therefore,~  the  exa£l  weight  of  the  (hip  when  ready  for 
lĕa  be  calculated,  and  alfo  the  number  of  cubic  feet  in 
the  (hip^s  bottom  below  the  load-water  line,  and  hence 
the  weight  of ,  the  water  {he  difplaces ',  it  will  be 
known  if  the  load-water  litie  is  properly  placed  in  the 
draught. 
Ship-Build-  The  poiition  of  the  fhip  in  the  draught  may  be  either 
tr's'Rrpo-  on  an  even  keel,  or  to  draw  moft  water  abaft ;  but  an 
Jttory.  tsrtn  kcel  is  judged  to  be  the  beft  poPition  in  point  of 
velocity,  when  the  (hip  is  conflru£led  fuitable  thereto, 
that  is,  when  her  natural  po&tion  is  fuch.  For  when 
a  (hip  is  conftru£led  to  fwim  by  the  ftern,  and  when 
brottght  down  to  her  load-water  made  to  1'wim  on  an 
even  keel  (as  is  the  cafe  with  moft  (hips  that  are  thus 
boilt),  bei  velocity  is  by  that  means  gpreatly  retarded, 
and  aIfo  her  ftrength  greatly  diminilhed  :  foT  the  fbre- 
part  being  brought  down  lower  ih.in  it  ihould  be,  and 
the  middle  of  the  (hip  maintaining  its  proper  depth  in 
the  water,  the  after  part  is  by  that  means  ]ifted,  and 
the  (hip  is  ihen  upon  an  even  keel :  but  in  confequence 
of  her  being  out  of  her  natural  pofition,  the  after  part 
is  always  preiTing  downwards  with  a  confiderable  ftrain, 
which  will  continoe  till  the  lhip's  (heer  is  enlirely 
broken,  and  in  time  would  fall  into  its  natutal  poGtion 
agmn :  for  which  realbn  we  fee  fo  many  (hips  with  bro- 
ken  backs,  that  is,  with  their  (heers  altered  in  fuch  a 
atanner  that  the  (heer  rounds  up,  and  the  higheft  part 
is  in  the  midAtips. 

Such  are  the  difadvantage$  aiifing  from  not  paying 
a  due  attention  to  thofe  points  in  the  conftru£lion  of  a 
•  draught ;  therefoie,  wheo  the  load-water  line  is  found 
to  be  fo  (ituatcd  at  a  proper  height  on  the  draught,  ac- 
cording  to  the  weight  given  for  fuch  a  (htp,  and  alfo 
drawn  parallel  to  the  keel,  as  fttppofing  that  to  be  the 
beft  railing  tiim,  the  next  thing  is  to  examine  whether 
the  body  is  conftru£led  fuitable  thercto,  in  order  to 
aypid  the  above-mentioned  ill  con(equences. 

In  tbe  firfl  place,  therefore,  we  muft  divide  the  (hip 
cqually  in  two  Iengthwife  between  the  fore  and  after 
perpendiculars  ■,  and  the  exad  number  of  cubic  feet  in 
.  the  whole  bottom  beneath  the  load-water  line  being 
known,  we  muft  find  whether  the  number  of  cubic  feet 
in  each  part  fo  divided  is  the  (ame ;  and  if  they  are 
found  to  be  equal,  the  body  of  the  (hip  may  then  be 


(aid  to  be  conftru£led  in  all  refpe£b  fuitableto  her  fwiffl-  tad.| 
ming  on  an  even  keel,  let  the'  (hape  of  the  body  be  'ol 
whatever  it  will ;  and  which  will  be  found  to  b«  her  ™Jf 
nalural  pontion  at  the  load-watcr  line,     £ut  if  eithec  >, 
of  the  parts  (hould  contain  a  greater  nuinber  of  cubic 
feet  than  the  other,  that  part  which  contains  the  grcat- 
eft  will  fwim  the  moft  out  Qf  the  water,   and  confe- 
quently  the  other  will  fwim  deepeft,  «fuppofing  the  (hip 
in  her  natural  poOtion  for  that  conftruAion.     In  order, 
therefore,  to  render  ihe  ihip  fuitably  conllruded  to  the 
load-water  line  in  the  draught,  which  is  parallel  to  the 
keel,  the  number  of  cubic  feet  in  the  Iefs  pait  muft  be 
fubtra£Ied  from'the  number  contained    in  the  greater 
part,  and  that  part  of  the  body  is  to  be  (illed  out  till 
it  has  increafed  half  th^  di£Ference  .of  their  quantitie;, 
and  the  other  part  is  to  be  drawn  in  as  much :  bence 
the  two  parts  will  be  equal,  that  is,  each  wiil  contain 
the  fame  number  of  cubic  feet,  and  the  (hip's  bbdy  nrill 
be  conftru£led  in  a  manner  fuitable  to  her  fwinuning  on 
an  even  keel. 

If  it  i»  propofed  that  the  Oiip  laid  down  on  the 
draught  (Iiall  not  fwim  on  an  even  keel,  but  draw  more 
water  abaft  than  afore,  then  the  fore  and  after  patts  of 
the  (hip^s  body  below  the  Ipad-water  linc  are  to  be 
compared  ;  and  if  thefe  parts  are  unequal,  that  part 
which  is  leaft  is  to  be  filled  out  by  half  the  di&ience, 
and  the  other  part  drawn  in  afs  much  as  bcfore. 

It  will  be  neccffary,~in  the  firft  place,  to  calculate  tle 
weight  of  a  (hip  ready  equipped  for  fea,  from  the  know- 
ledge  of  ihe  weight  of  every  Teparate  thing  in  her  and 
belonging  to  her,  as  the  exa£l  weight  of  all  the  timber, 
iron,  iead,  mafts,  (ails,  rigging,  and  in  ihort  all  the 
materials,  men,  provifions,  and  evciy  thing  elfe  on  board 
of  her,  from  which  we  (hall  be  able  afterwards  to  jodge 
of  the  truth  of  the  calculation,  and  whether  the  load- 
water  line  in  the  draught  be  placed  agreeable  thereto. 
This  is  indeed  a  very  laborious  ta(k,  upon  account  of 
the  (ĕveral  pieces  of  timber,  &c.  being  of  fo  many  dif- 
£erent  Sgures,  and  the  fpecific  gravity  of  (bme  of  the 
timber  entering  the  conftruftion  not  being  precilbly  de- 
termined. 

In  order  to  afcertain  thc  weight  of  tbe  hull,  ihe  tim- 
ber  is  the  firft  thing  which  comes  under  cOnCderation  : 
the  number  of  cubic  feet  of  timber  contained  in  the 
whole  fabric  moft  be  found  ;  which  we  (hall  be  able  to 
do  by  help  of  the  draught  and  the  principal  dimeniio&s 
and  (canUings;  obferving  to  diftingui(h  ihe  diSĕrent 
kinds  of  timl^r  from  each  othcr,  as  they  differ  confider- 
ably  in  weight ;  then  the  number  of  cubic  feet  conlain- 
ed  in  the  different  forts  of  timber  being  reduced  inlo 
pounds,  and  added,  will  be  ihe  weight  of  the  tirober. 
In  like  manner  proceed  to  find  the  weight  of  the  in», 
lead,  paint,  &c.  and  the  true  weight  of  the  whok  will 
be  fotmd. 

In  redpcing  quantity  to  weight,  it  may  be  obfervedset^ 
that  a  cubic  foot  of  oak  is  equal  to  66  pounds,  and  the^yw"" 
(pecific  gravity  of  the  other  roateiials  is  at  foUo\v« : 

891.89 

702.70 
648.64 


Water  being 

1000 

Oakis 

Leadis       • 

II.H5 

Diy  elm 

Iron 

7643 

Dry  fir 

J» 
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.mtliM  jf^  Efiimte  of  the  Weight  of  the  Eighty  Gun  Ship  in 
pi  »T'»  piates  CCCCXC.  and  CCCCXCI.  *f  Jitted  for  Sea^ 
^^'\     ^i  Six  lionths  Frovi/iont. 

CC-SC. 

Dsaa 


We^hl  ofthe  Hull. 


Bi^rfOak  timber  at  66  Ib.  Co 
lk*titl>t     tbe  cubic  foot 
i^n^Ya  timber  at  48  Ib.  to 


NOofFt 


MniiOup 
ktotUid 


the  cubic  foot 
£lm  timber  at  52  Ib.  to 

the  cnbic  foot 
Carve  work  and  lead  work 
Irsi  work,  rudder  irons, 

chun-plates,  nails,  &c. 
Ktch,  tar,   oakum«  and 

paint         -  -         _ 

Cook-room  fitted  with  fire  7 

bMrth         -        -         J 

Suia 


Weight  ofthe  Eurniture. 

NOoribs.,Toro.    Lb-, 
Complete  iet  of  mafts  and  yards, 

with  the  fpaTe  geer   t 
Anchors    with   their   ftocks,   andT. 


NOorib!. 

Ton-. 

Lb.. 

3200802 

1428 

2082 

213936 

95 

1136 

27040 

12 

i6o 

4651 

2, 

171 

88254 

39 

894 

17920 

8 

161 23 

7 

443 

3568726 

«593 

406 

■] 


ma(ler's  Aores 
Rigging 

Sails,  complete  fet,  and  fpare 
Cables  and  hawfers 
Biocks,  pumps,  and  boats 

Sum 


i 


161000 


39996 

69128 
32008 

73.^32 
62056 


437J20 


71  1960 

17  1916 

30  1928 
14  648 
32  1652 
27  1576 


^95    120 


tVeighl  of  ihe  Cuns  and  Ammunition, 

Gum  with  their  carriages 
Powderand  ihot,  powder  barrels,") 

&c.  .  .         .        J 

Implemcnts  for  the  powder 
Ditto  for  guns,  crows,  kandfpikes,T 

&c.  .  .  .  \ 

Sum        -  •      - 

Weigkt  ofthe  Officers  Stores,  4xc, 

Carpenter's  (lores         - 

Boatfwain'3  Aotes 

Gunner's  ftores 

Caulker's  flore« 

Sargeon  and  chaplain's  efiiefls 


377034 

168 

7 '4 

116320 

5« 

208  0 

6500 

2 

2020 

"573 

9 

i4'3 

521427 

232 

»747 

Sum 


20187 

9 

27 

21 112 

9 

95» 

8964 

4' 

4 

5200 

2 

7*0 

IIO96 

4 

2136 

66559 

29 

1599 

Weight  ofthe  Men,  iye, 

NOonbs. 

Seven  hundred  men  with  their'1 

eSeds,  including  tbc  oSicers  >    31 6961 
and  their  efiFe&s  •  J 

Ballaft  -  .  1478400 


Wtiglit  of  the  Prov!Jiont. 


ProriGons  fbr  (ix-nionths  for  700 

men,-with  all  their  equipage 
Walet,  calks,  and  captain's  table 

Sum 


} 


858970 


38J  1050 


933900416  2o6o 


1792870,800  870 


Sum 


179536» 


287 

.  Load-w«. 
ter-Line 
(nd  SMp'i 
Toni.     Lbfc    Capacity. 

141  1121 

660 


801  1121- 


Recapitulation. 


3568726 

«593 

406 

437520 

m 

720 

521427 

232 

1747 

66559 

29 

»599 

1792870 

800 

870 

»795361 

801 

1121 

81824633652 

i9«3 

The  hull 

The  fiimiture 

Guns  and  ammunition 

Officers  ftores  " 

Provifions        •    - 

Weight  of  the  men  and  ballall 

Sum 


Agreeable  to  the  above  eRimate,  we  find  that  the 
eighty  gun  ftiip,  with  every  thing  on  board  and  fit  for 
fea,  °when  brought  down  to  the  load-water  line,  weighs 
8,182,463  pounds,  or  nearly  3653  tons.  It  may  nwv 
be  known  if  the  load-water  line  in  the  draught  be  pro- 
perly  placed,  by  reducing  the  immerfed  part  of  the  bb. 
dy  into  cubic  feet.  For  if  ihe  eighty  gun  (hip,  when 
brought  down  to  the  load-water  line,  weighs  3653 
tons,  the  quantity  of  water  difplaced  muft  al(b  be  3653 
tons  :  now  a  cubic  foot  of  Talt  water  being  fuppofed  to 
weigh  74  pounds,  if  lherefore  8182463  be  divided  by 
74,  the  quotient  is  110573,  the  number  of  cubical  feet 
which  (he  muft  diCplace  agreeable  to  her  weight. 

It  is  now  necelTary  to  find  the  number  of  cubic  feet 
contained  in  the  {hip's  bottom  bclow  the  load^watet 
line  by  calculation.  If  the  bottom  was  a  regular  folid, 
this  might  be  very  ealily  done ',  but  as  it  is  othertvife, 
we  muft  be  fatisfied  with  the  following  raethod  by  ap* 
proximation,  firft  given  by  M.  Bouguer. 

Take  the  lengths  of  every  other  of  the  lines  that  tt-       ^i 
prefent  the  fraraes  in  the  horizontaI  plane  upon  the  up-  5jfculatine 
per  water  line ;  then  find  the  fum  of  thele  together,  the  content» 
with  half  the  foremoft  and  afterraoft  frames.    Now  n»uI-of  tli?  bot- 
tiply  that  furo  by  the  di(tance  between  the  frame<,  and  '0™  "^  • 
the  produiJl  i»  ihe  area  of  the  water  line  contained  be-    -^'^ 
tween  the  foremoft  and  aftermoft  &ames :  then  f\r\A  the 
area  of  that  part  abaft  thc  after  frame,  which  forms  a 
trapezium,  and  alfo  the  poft  and  rudder ;  find  alfo  the 
area  of  that  part  aforc  thc  foremoft  ftame,  .and  a)fo  of 
the  ftem  and  gripe ;  then  thefe  ateas  being  added  to ' 
that  CrA  found,  and  the  fum  doubled,  will  be  the  area 
of  the  fiirface  of  the  whole  water  line.     The  reafon  of 
this  rule  will  be  obvious  to  thofe  ac^minted  with  the  ' 
£rft  principles  of  mathematics. 

The  areas  of  the  other  water  line  may  be  found  in  the 
fame  manner':  then  the  fum  of  all  the(e  areas,  except 
that  of  the  uppermoA  and  lowermoft,'  of  wbich  only  one  ' 
half  ef  each  muft  be  taken,  being  multiplied  by  the  di- 
ftanre  between  the  water  lines  (thefe  lines  in  ibe  phne 
pf  eleTation  being  equidiftant  from  each  other),  and  the 
produ6t  will  be  the  folid  content  of  the  fpace  contained 
belwten  the  lower  and  load-watcr  lines.  ^ 

Add. 
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Add  the  ares  of  the  lower  water  line  to  the  aiea  of 
the  upper  fide  of  the  keel }  multipljr  half  that  fum  by 
the  dinancebetween  them,'  thie  produA  will  be  the  fo- 
lid  content  9f  tha^,  part  between  the  lower  water  Uae 
and  upper  edge  of '  tht  keel,  {uppoiing  them  para}lel  to 
each  other.  But  if  the  lower  water  line  is  not  parallcl 
to  tbt  keel,  the  aboTe  half  Tnm  is  to  be  multiplied  b^ 
the  diAance  betweeii  them  at  the  middle  of  the  Ihip. 

The  folid  contents  uf  >  the  heel  muA  be  next  lound, 
by  multiplying  its  length  by  its  dĕpth,  and  that  produdl 
bj  the  breadtn.  Then  the  fum  of  thefe  folid  contents 
will  be  the  number  of  cubic  feet  contained  in  the  im- 
nerfed  part  of  tbe  ihip*s  bottom,  or  that  part  below  the 
load  water  line. 

IJj/etermuMlton  ef  the  number  qfCubic  Feet  nntained  in 
the  Bottom  of  the  E^hty  Gtin  Sh^,  See  Plates 
CCCCXC.  and  CCCCXCI.  t 

34  ^  ' 

Applied  to       The  fbre  body  is  divided  into  five,  and  the  after  bo- 

*•>«  ^•'•y-  Jy  inloT  ten,  equal  yarts  ip  the  horizontal  plane ;  be- 

gua  Ibip.     gj^  ^jjg  parts  contained  between  the  foreniafi  timber 

and  tbe  ftem,  and  the  aftermofi  timber  and  the  poft. 

The  plane  of  elevation  is  alfa  dividcd  into  five  equal 

parts  by  water^Unes  drawn  parallel  to  the  keel.     Thefe 

yftXitt  Uncs  ww  aUb  °defcribed   npo»  the   horitontal 

plane. 

It  b  to  be  ob(erved  that  there'Tnuft  be  five  inches  add- 

e4  to  each  line  that  reprerents  a  frame  in  the  horicontal 

ptaae  ^  the  thickners  of  the  plank,  that  being  neatlj  n 

mean  between  the  t)rickne(s  <A  the  phnk  next^'wat£r 

mmI  that«H  the  lower  part  of  the  bottom. 
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H 
24 
24 
24 
U 
24 
23 

22 


29-11 


Vfifier  Water  Lini  ĕk(fi  DtadTlat. 


frame  doid  flat  is'^^  feet-  icyinches,  onc- 
half  of  wUch  u  •        -         • 

fnuM  (4)  -  ... 

nanM  3  ■  -  -         .         » 

firanie  7  *  -  »  . 

faMne  II  •  • 

frame  15  •  -  • 

itame  19  -  - 

irame  23  -  •  - 

firame  Vf\  ■       * 

frame  31  -  -  * 

frame  35  is  x6  feet  3  inchet^  the  balf  of 
wluaiu        ... 


Sum        -        • 

Diftance  betwecn  the  firaiMf 

Produft    ■       •  -  - 

AT^of  th«tputab«flfraiiie  35 
■        I    rudder  and  paft 

^m         .    .      - 


AteaofUiekMd  water  line  tirom  dead  flat 
•&-•-•  533« 


It    la. 


J 
10 
lt> 

10 
10 

J 

10 

9 


8 

»t 

236 
10 

7 
II 

»j82 

J 

8* 

0 

6 

s666 

2 

Secend  Waler  Lint  ahojt  Dead  Tlat, 
£rame  dead  flat  is  23  &et  lOr  inches,  thc 


half  of  which  is  .      - 

.    II  li^ 

frame  (4)          ... 

«3  loi 

■" 

frame  3              •              .              - 

23  lot 

% 

frame  7             .             -             . 

2j  idj 

frame  11              -              -              . 

23  10* 

g  • 

6:ame  15             -             .             • 

*3    *i 

"^ 

trame  19             .            .            . 

n  i\ 

ĕ 

frame  23                 -            .          - 

32     5 

frame  27                  ... 

20  10 

frame  31             .             -            . 

t»  .8 

frame  35  is  8  feet  6  inches,  the  J|^alf  of 

wbichis            ... 

4    3 

Sum            -                .                . 

;a*9    1\ 

DUlance  between  the  frames 

10  if 

Produ»        »    -  * 

Area  of  that  part  abaft  frwne  3; 
niddcr  and  poft 

Suu  • 


2397    4 
31    7 

,5    J 


«434 


4 
2- 


Area  of  the  2d  water  line  from  dead  flat  aft  4868 

Third  Watet  Lin*  aiaji  Dead  F/at:  '* " 
'  frame  dead  flat  u  22  feet  i\  mche»— haU'  1 1 


•S 


%2 

22 
22 
22 
21 
'20 

16 
II 

.  2 


frame  (4) 
Irame  3  -  - 

franie  7  -  • 

&an;is  11 

frame  13  •  - 

fiame  19  -  -         • 

frame  23  -  •         '"  ■ 

fhmie  27  -  -  > 

frame  31 
.frmw  35  is  4  feet  3  inchei    ha1f 


Aiea  of  that  part  abaft  Irame  35 
rudder  and  poft 


Aiea  of  the  ^i  irater  line  from  dead  flat  aft  4203 

Toartk  Wattr  Line  aia/t  Dtad  F/at. 

frame  dead  ^at  u  to  feet  i  inch«-half 

frame  (4)         •       •  - 

frame  3  -  ''- 

frame  /  •  • 

irame  11      -     - 

frame  15  -  •-•^'"•-  l" 


8 

-> 
oj 

li 


■U 

3i 

J 
H 

H 


190 

iO 

H 
II 

2(»8l 

J 

8 

2101 

7t 

2 

Carryow* 


Braoght 
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Brooght  oiver 
'fnsae  19  ... 

fimt  33  ... 

inme  27  •  .  . 

oupe  31  *  •  . 

,katM  35  ii^t  fi)Ot  zi{  inchct .  )ai£ 
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Ans  af  tlnt  part  abaft  traine  35 
niditer  and  poft 


Aiea  of  the  ^th  lyater  line  ironi  dead  flat  ait  3501 
Fifii  or  Lowr  Water  Imt  ĕbi^  Dt»d  Flĕt. 


*59 

10 

0 

»735 
9 
5 

9 

9 
0 

1750 

6 

a 

«3Jox 

0 

J8 


iraiae  dead  fist  i*  17  leet  2  inchct- 
irame  (4)  .  . 

fraaie  3  . 

fra»e  7  •  .  . 

6ame  it  •  .  . 

frame  15  .  .  . 

&ame  19  .  . 

fnme  23  .  • 

<nme  37  •  . 

fram«  31  .  . 

,&ame  35  i*  i  fi>ot  a)  inchrt..  half 


>half 


8 

«7 
»7 

x6 
«5 

'3 

4 

o 


7 

a 
a 
I 

4 
4 
I 

9 

jo 

II 
ll 


lai 
10 


lOj 

II 


An  oEthat  part  abaA  fnme  35 
niddeiand  p<dl 


133»    3 

4    «I 

4    61 


»339 


Aai  of  the  jth  or  hmer  watcr  Une  from'' 


dead  flat  idt 
Half  thc  area  of  the  lotd  watcr  line 
Area  of  the  (ccond  nrater  line . 
Area  of  the  third  water  line 
Area  of  tbe  fi}urth  water  line 
Ratf  the  area  of  the  lower  water  Une 
Sum  ... 

DiAance  between  the  water  lines 
Contcnt  in  cubic  feet  between  the  lower 

and  load  water  linca  •  67(195 

Aieaoftbelower  water  linc       »678  10 
ARaoftheappeifideafthelceeI    306    4 


2678 
a666 
4868 

4*03 

.3^0» 


16578 

4 


10 

? 

3 

o- 
5 


6* 

I 


8« 


Sum 
H»lf 

I)iftanec  between  the  kmer  wa- 
ter  lioe  and  the  iocel 


3885 

144» 


Cttb.feetcanta3ned  betweenbw- 
«rwaterlineandthekeel    3890     6| 

Contentof  the  kael,  lowerlpart  of  rudder, 
«>dfallekeel  .  . 


2C1 


5890 
464 


Cubic  feet  abaft  the  midlhip  frame  undcr 
mter  when  loaded  -         .         7dOto 


Km^wi. 

Vfptr  or  Laai  wtitr  UnttSare  Dt»4  IRaU  •7l:'!IL 

'fnme  dead  flrt  is  34  fect  xo  inches->balf  I3    5    ^*''"^- 


fraine  £ 

irame  I  .  . 

frame  N 

{ramc  O^  •  •     ' 

frame  W  is  rj  iiet  t  indt— half 


Sam  ... 

Dtttanee  between  the  fi«ncs 

Prodaa 

Area  of  the  part  aiorc  frame  W 
ficm  and  knce  - 


8um 
Multiply  hj 


34  10 

34  o . 

31   loi 

7    6t 

"5    4« 
10  II 

iac9    6 

80    3 

4    9 

«343    9 

3 


Areao^theload  waterlme  fi»m  dead  ilat 
Ibrward  -       ■     .  .  ■        ^87    6 

Secand  Wdter  Line  ^fore  HeadTUt, 

4  rinme  dead  flat  i*  35  feet  loi inchc*-4ialf  xt  ti^ 
■fl '  I  inme  £  •  •  . 

31  name  I  •  .  . 

"  AramcN 
tt     frame  O  . 

H  lfruieWisti&etttinche»— half 

DiAuice  betwccn  Uk  finuBe«  •' 

Area  of  the  ptrt  afi>i«  firBi<b  W,  widi  the 
ftem  and  iuiee 


Area  of  die  &cond  water  line  from  dead  fl«t 
fi>rward  •  .  . 

TUri  Wattr  Lmt  ajort  DtadFht. 

'bamt  dead  flat  it  aa.^Mt  li  incb half 

frame  £  _    ^  '  .  .  .     . 

frame  I  .  .  .  , 

i"jframeN 

fiwne  0.  -  - 

ftame  W  b  7  feet^-4ialf  -         * 


*3 

10 

«3 

5 

33 

t 

«9 

tf 

5 

"4 

107 

5i 

to 

tt 

"73 

9 

43 

9 

1317 

6 

» 

•5 
•3 


i 


3435    « 


II  0,1 

32  .1 

21  8. 

30  .1 

16  1« 

3  « 


Suta     "^ 

DiAancc  between  the  frames 

Ptt)dttft 


-0  t,r,  94  .  «i 
10   II 


103 1  1«. 


Area  of  the  part  a£>ie  W,  with  the  ilc^ 

and  gripe  .  .  -        ,    35'  10 


6|     Sum 


»057  .  8 


Area  of  the  third  waterlit*  fin>m  dead  flat 
focward  .  •  •        3115    A 

O»  Pmril 
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Fomii  Waler  liaei^  DeaJ  Fht. 


fframe  dead  flat  is  30  feet  i  inch<— batf 
frame  E  -  -  - 

^  j  fi-ame  I    ,      .      .    - 
^  I  frame  N 

u    j  frame  0         -         -         -         -         - 
^.  |,&ame  W  is  2  feet.iune  ioches— 4)alf 

Som  -  -  -  -       . 

Diilance  between  the  frames 

Produa  -  -  -  .  - 

Area  of  pait  be^Die  W,  «nth  tbe  fiem  and 
gripe  .  .  .  - 

Sum  .... 


Tt. 

Ir. 

lO 

o4 

ao 

oi 

19 

3 

i6 

5 

ji 

2 

I 

4* 

7» 

3i 

10 

II 

8J4 

8 

8 

loi 

863 

6i 

2 

Area  of  fouxt]i  waler  line  from  dead  flat  for> 
warf  -  ^  •      .- 


1737     li 


Fifth  Water  Line  afore  DeaJ  Flai. 

ff   rirame  dead  flat  is  17  feet  2.inches — ^half 
frame  £  -  •     .        • 

i,  frame  I 
frameN     .       1 
£rame  Q_'^  S  feet— half 


^ 


Sum 

iOiAance  between  the  frames 

Ptoduft 

Aiea  of  part  afore  Q^ 
.  Aem  and  knee 

Sam         -  -       -     - 


Aiea  of  the  fifth  or  lowet;  water  line  irom 

dead  flat  forward         ... 
Area  of  thc  iippcjc  fide  af  the  keel 

&im  .... 

IMf  -  -  -  - 

KftaAce  between  the  lower  water  line  and 
keel-  .... 


Centent  of  the  part  contained  between  the 

lowcr  water  Une  and  the  keel  in  cub.feet  26^*  7^ 

}ialf  of  theareaof  theloadwater  line  1343  9 

Aiea  af  the  fecond  water  line        •        •  2435  o 

third  water-line            •  2115'  4 

fiMirth  water-line    ,        •  1727  li 

Iblf  the  aiea  of  the  fifth  or  lower  water  line  615  9 


Ft.  Itt. 

S  ' 

10  9 

14  10 

10  9i 

2  6 

Si  J* 

10  II 

J83  7 

26  2« 

J  »1* 

615  9 

2 


1241      6 

87    4 
I318   10 

6J9    J 
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Cubic  feet  contained  between  the  lower  and       Ft.  In. 

load  water  lines  -  •  33^34  *1 

Cubic  feet  contained  between  lower  water 

lineandkeeL  -  -  -        2692  )k 

Content  of  the  kcel  and  &lfe  kcel  .  196  6 


:i 


Content  afore  midihip  franie  undcr  water  < 

.  whcn  baded  -  -  S^J^J    4 

Content  abaft  midlhip  fra]pe  -  74° J°    ^ 


.Content  under  water 

Weight  of  a  cubic  fi>Ot  of  iiJt  water 


I10J73  10 
74lbs. 


Weight  of  the  whole  (hip  with  every  thing  . 

on  board        •  •  -  SiSs^^^.SIbs. 

As  the  weight  of  the  {hip,  with  every  thing  on  boatd, 
feund  by  this  calculation,  is  equal  to  that  foand  b;  dlT- 
mate ;  it  hence  appeats  that  the  water  line  is  pToperir 
placed  in  the  draught.  It  now  only  remains  to  ixA 
whether  the  body  is  conftru£ied  Tuitably  tbereto,  that 
is,  whether  thc  ihip  will  be  in  her  natural  poCtion  nrhen 
brought  down  to  that  Une.  For  this  purpoie  a  perpea. 
dicular  muft  be  eredted  27  feet  i  inch.  abaft  dead  fiat, 
which  nnll  be  the  middle  belween.  the  two  perpendicu- 
lars  and  the  place  where  the  centre  of  gravity  ihould 
fall,  that  the  ftiip  may  fwim  on  an  cTcn  keeL  The  £>• 
lidity  of  that  patt  of  the  bottom  contained  between  tbt 
faid  perpendicular  and  dead  flat  is  then  to  be  calcalated, 
which  will  be  found  to  be  25846  iĕet  7  inchcs. 
Solidity  of  the  bottom  a&re  dead  dat    36523  f.   4  in. 

■    I    between the  middle  and  dead  Hat  25846      7 

Solid  content  of  the  fiDre  part  of  the  bot- 

tom     ■       -  -  -  62369  II    , 

Solidity  of  the  iMttom  abaft  dead  Bat      74059      6 
— —  between  the  middle  and  dead  flat  25  846      7 


SolidcQntentoftheaft.  partofthebot,  48203     il 
i    .         fore  part  of  tlie  bottom    62369    1 1 


Sum  -  •  . 

Oittapce  betwecn  tbe  wjiter  linct 


823«  iii 
4    I 


DiSerence  ...        J4166 

Half  •  .  •  7083 

Hence  the  after  part  of  the  fliip's  bottom  is  too  lea 
by  7083  cubic  fcet,  and  the  £are  part  as  much  too  &U. 
The  after  pait  muft  therefore  be  filled  out  unul  il  hs» 
receiTed  an  addition  of  7083  feet,  and  thc  fore  p»rt 
muft  be  drawn  in  till  it  has  1<^  the  fame  ^uantity,  »id 
the  bottom  will  then  be  confiru£ted  iiutal^  to  tbe 
Aup^C  fwimming  on  an  cTcn  kedU 

Chai».  IX.     qfthe  Totmage  efa  SMp. 

Tris  u  a  qaeton  of  equal  importance  and  4'"^'^ 
ty.     By  the  tonnage  of  a  Oiip  is  meant  the  wdriit  of  4* 
every  Uiing  that  can  with  iiifety  and  espedicncy  '>*  ^*'^ 
ken  on  board  that  (hip  for  the  purpole  of  oonTcyanct  i  ^ 
it  is  alfo  called   the  y&;>V  burthea ;  and  it  is  totallj 
different  from  the  weight  of  the  whole  as  ihe  Aoats  ra 
the  water.    It  is  perhaps  beft  ezpre&d  by  caUin^  it  1« 
V)e^ht  ofthe  eargo.,  It  is  of  tmportance,  becBBie  «"*J? 
this  that  the  merehant  or  freighter  jud^  of  the  ntnw 
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^•fof  ihe  /liip  ka  hU  purpofe.  By  \b\$  goyernmetit  judge 
fc  af  t^  (hipt  requiiite  fbr  tranrport  fervice,  and  by  thii 
^'  sie  ali  TcYcnae  charges  on  the  {hip  computed.  It  is  no 
'  hb  dt£cult  to  anfwer  thit  queftbn  hj  any  general  rule 
wbich  Ihall  be  Yery  exa£l,  becaufe  it  dependi  not  only 
on  the  Cttbical  dimenCons  of  the  Aiip^s  bottom,  but 
•lfo  on  the  fcantling  af  hsr  whole  frame,  and  in  ihort 
on  the  weight  of  eyerj  thing  which  properly  makea 
part  o£  a  ihip  tetdy  to  cecave  on  board  hcr  cargo. 
The  weight  of  timbcr  is  variable  >  the  fcantling  of  the 
&ame  b  no  lels  fo.  We  muft  thereCore  be  contented 
with  an  average  value  which  is  not  Yery  remote  from 
the  tiuth  }  and  this  arerage  ii  to  be  obtained,  not  by 
any  mathenuitical  difcuint«,  but  hf  obfervation  of  the- 
biirthen  or  cargo  ajhiall;  recaved,  in  a  gre^tt  variety  (tf 
tdts.  Bot  fofne  ibrt  of  rule  of  calculation  muft  be 
nade  ont.  This  is  and  muft  be  done  hf  perlbns  not  tna* 
thcmaticians.  We  may  thereibre  exped  to  find  it  inci^r 
pable  of  being  reduced  to  any  principle,  and  that  eyerj 
boilder  will  have  a  di£krent  rule.  Accordingly  the  mles 
gtven  far  this  purpofe  are  in  general  Ytry  whimAcal, 
toeaGires  bcing  ufed  and  combined  in  a  way  that  kam 
qiiite  unconneded  with  ftereometrv  or  the  iBeafurement 
af  blids.  The  rules  for  calculation  are  even  afie£led 
)sj  the  intnrcAs  of  the  twoparties  oppoCtely  concened 
utberefalt.  Thecalculationibr  the  tonnage  by  wbich 
the  cudeihs  ^e  to  be  exaded  by  govemment  are  qu!te 
diiecent  irom  the  rul^by  which  ihe  tonnage  of  a  tranr. 
jport  hired  by  govemment  is  computed  ;  and  the  fame 
Oup  hired  as  a  tranfport  will  be  computed  near  one  half 
li^er  than  wh^  P^ying  importation  duties. 

Yetlhewbole  of  this  might  be  made  a  very  fimple 
bDGne&  and  very  exad.  When  the  ftiip  i«  launched, 
kt  her  light  water  iine  be  marked,  and  this  with  the 
CDbiCid^eanents  of  the  immer{ed  part  be  noted  down, 
and  be  ingroflred  ih  the  deed  by  which  the  property  oi 
the  (hip  is  convfyed  from  hand  to  hand.  The  weight 
tf  ber  mafts,  fails,  rigging,  aod  fea-ftores,  is  moft  eadly 
ebtuned;  «nd  etery  builder  can  compute  the  cubical 
(oatents  of  the  body  when  imineTfed  to  the  load  watet 
Gne;  The  diSsrence  of  thefe  is  unqueftionabIy  the  bur- 
then  of  the  flup. 

It  is  evident'firom  tthat  has  been  already  faid  in  the  laft 
chapter,  that  tf  tbe  number  of  cubic  feet  of  water  whick 
dMflttpdi(placcs  when  Ught,or,  which  is  the  fame,  the 
aDBbo  of  cubic  feet  below  the  light  Water  line,  found 
by  die  pteceding  .method  of  calculation,  be  fubtra£led 
&iMa  tbe  number  of  cubic  feet  contained  in  the  bottom 
bdow  tbe  load  water  line,  and  die  remainder  reduced 
tstoos  by  ttultiplytng  by  .74,  the  nmnber  of  pounds  in 
«  cubie  foot  oi  fea  water,  and  <fi'vided  bj  2240,  the 
imBdxr  of  pounds  in  a  ton,  the  qtiotient  will  be  tbe 
tonnage. 
L  '  But  as  this  method  is  very  trooblerome,  the  follow- 
t  ^  Tide  for  thii  parpoie  is  that  which  is  u&d  in  tht 
^    tm^t  and  merchants  {erv!ce. 

K,  £et-{an  a  perpendicular  from  the  fbrefide  of  the  ftem 
p  lt  dietelght  of  the  hawfe  holes  (»),  and  another  per- 
podicular  ftbm  m  back  .of  the  main  poft  at  the  height 


aShip. 
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of  the  wing  tranibm.  From  tlie  len^th  betwebn  lhefe  two  TMinage  oT 
perpendiculartdeduS  thasc-fifth*<»  thci^iUieme  bieadtk , 
(i),  and  alfo  as  many  times  si  tnclies  as  therc  are  ieet 
in  the  height  of  the  wing  tranrom  above  the  upper  edge 
of  the  keel ;  the  remainder  is  the  leriglh  of  the  keel  for 
tonnage.  Now  multiply  this  length  bylhe  extreme 
breadth,  and  the  produd  by  half  the  extreme  breadtll, 
and  thb  laft  produA  divided  by  94  is  thc  tonnage  re- 
quired. 

Or,  mnltiply  the  length  of  the  keel  for  tonnage  bjr 
the  fquar(  01  the  extreme  breadth,  and  tbe  produd  di- 
vided  by  188  will  gtve  die  tonnage. 

Calculati»n  efthe  T<mnagt  ofan  B^hty  Gun  Sk^. 

'  I.  According  to  the  true  method. 

Thc  weight  of  the  ftiip  at  her  launching     Tons. 

draught  of  water  -  1^93 

The  weight  of  the  fiunitur8     -  195 


10 


The  wsight  of  the  Ihip  at  hei  light  gatcr 

■mark  -  -  1788  1126 

The  weight  of  the  Aiip-at  thc  load  water  . 

mark  -  -  3652  1983 

Reaiburtbm  •  1864    857 

11.  By  the  common  lule. 

Length  from  the  forefide  of  the  ftcm  at  •    lu   Inc^' 

the  height  of  the  hawre  holes,  to  the 

aftiide  of  the  main  poft,  at  the  height 

of  the  wiog  tranrom  •  185 

Three-fifth*    of    thc    extremc    breadth 

is  >  .    .       29  £  9i  in. 

Heightof  thevingtranfom 

i»  28  f.  4  in.  which  mul-  ■ 

tiplied  by  2^  inches  is         6       8i 
Sum  36      6  -  36  . 

JiMgth  •£  the  keel  for  tonnage  149 

£xtreme  breadth  -  •  49 

PreduA  '  -  7416       loi 

Half  the  extieme  breadth  •  24      10 


Ibt.  CtkulatioC 
_g  rf  tiw  ton- 
T  ntgeofth« 
^^'^eightj  jun 
—  Oiip. 


J 


94)t84i85.    84 


Burthen  according  to  the  common 

rule  -  •  1959  929 

Realbuitheo  -  •  1864857 

DiSerence  •  •  95     7*  <j     • 

Hence  an  eighty  gun  ftiip  will  not  carty  the  ton- The  eoni^ 
nage  •Jhe  i»  raited  at  by  about  95  tons.     As  the  body  of  !J^7lie 
this  ftlip  rs'filUer  than  in  ftiips  of  war  in  gener^l,  there  is  tonnage  of 
thereCore  W  nearer  agreement  between  the  tonnages  fbund  Ihips  of  war 
by  the  two  different  methods.     It  may^  be  obferved  that  greater, 
ftiips  of  war  carry  krs  tonnage  than  they  are  rated  at  by  *?^  "j^I 
the  cbmroon  rule,  and  that  mbft  merchants  ihips  carry  |.f,  t||(„  , 
O  o  2  athetnitb. 


(B)  In  the  merchant  fervice  this  perpendicular  is  let  (aHl  from  the  fore  fide  of  the  ftem  at  the  hetght  of  the  wing 
tnobni,  by  rearon  of  the  hawte-holes  being  generally  ia  very  high  in  merchant  Aiips,  and  their  ftems  alfo  having  a 
g«at  rake  ibrward. 

(0  The  breadth  undeiAood  in  tUi  place  i»  the  breadth  froin  outfide  to  outfide  of  the  plaok. 
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*T(»iM|e  «Ti  grtirt  &A  Awe^  In  e0Rfiniutd(fn-of <tlii«,  it  i»  tlHNi|ht 
'  '-l^i?"?'    propcr  to  fubr}om  the  dimenfions  of  icveiil  (hip*,  Wtth 
'  tb0  ttimiai^  iakiAated  diereiroin. 

I.  Jit^acieut  of/ev<mtf'/our  gtuu. 

tfcwgth  on  the  gun  deck  «  j68  £  o  in. 

jLength  of  the  keel  fbr  toimtgt  •         tjS    o 

£xt^e  breadth  "^  •     -  •  46 

Z>M)thofdich<>ld        ■■    -     .  19 

Launching  draught  of  water  ■?  ^^  ^ 

Laaddiaogbtofwatcr         |^*baft  21 

'The  wnght  af  thcAajrYt  her  kunching 

draught  of  watei^ 
The  Tmgbt  of  the  AiTnitnrB' 


■TeHBag» 
41«>1  tonaage 

Di2erence 


806    1096 
$84    1670 

178    i74 


n 


3.  jf  Cutter. 


9 
9 
o 

i 

6 


ijop.t  678Uik 

I40-     IJOO 


Weight  of  the  ihip.  ^thcr  light  water ■ 

mark  -  _  -  -  i^ay  ^178 

Waght  of  the  Anp  it  'her  hnd  water 

mark  •  -  •         -  •    .       »776    498 


Length  of  the  ked  for  toBBage 
£ztrcmc  breadth        ...     ,     .  ■ 

Lannchittg  draught  .of  waterl  ^j^' 

Load  draught  «f  waDer         A  ^^ 

.The  wcigbt  of  thc  cuttcr  at  hei  launch- 
Jna  -  •      , 

,,WcigDtof  tbefunut)(re  .     .     t       n 

'Wetght  of  tbe,  cutter  at  ber  ligbt  water 
mark  >  •■  . 

Wcigbt  of  tbe  cutter  at  ber  lead,  vrf!fxr 
niark  •  ^ 


58f.oiar 

29.   0. 

i.»o 

9^ 

.   9    o 
i^    0 

147  t.  .640]^ 
9    ^99 


Rcal  burthen 

By  the  cuuiuiuii  Tuie« 
Lengtb  of  th»  k<Kl  ibr  tpnnagc 
£xtr«fBe  bread)b    ■    i  »■ 


T  lUGUcr  -  • 

IMf  the  estteme  Ircadth 


1146     |s6o 

138  f.  0  IB. 
4<      9 

6451     6 
»3      4* 


Realburthcn 


Sy  tbe  comnuHi  ruk. 


94)150803 


u^nmnege  aceandtng-to  the  commen  rule    1604  643 


.  Bc^  burthen 

DiSerence 

2.  Wn  Ea/l  ItiJiaman, 

Lengtb  betwecn  tbe  pcrpendiculart  for- 

ward  bmI  aft  •      ■ 

X«ngtb  of  the  kcel  iat  tdnnage '  ' 
£xtreiBe  breadtb  •  • 

Depth  in  h<dd  -        ■     f  ..■■  ■ 

Laun^iung  draught  of  water  ■ 
Load  draught^orwater 


1146  560 


Keel  fbr  tonnage 
£xticiae  breadth 

Produd 

Half  cjttieme  breadth 


Tonnage  hf  tbe  coouaoa  nle 
Rcal  tonnage 


156  839 
266  1970 
lio  1131. 

■  iiU. 

s68ft 


94)24389 


458    83  Differcnce 


259  1024 
110  1131 

148  2133 


132  f.  8in. 

loc    o 

3»    o 

16    o 

•7  10 

II  10 

19  8 

20  8 


The  wdght  of  the  iUp  ather •lamching 

«Itaught  of  watcr     •  t  602 1. 21  l61bt. 

The  meight  of  the  Aimitore        •     "      50^    124 
Wdght  ef  tbc  fliip  at^  ber  Ught  watcr 

mark  -  --:  653 

Waight  of  Ac  fUp  a(  her  load  water 
.      mark  -  -  1637  i<Syo 


Rcal  burdei^-  •■  •  984  1670 

^y  tbc  CDttmon  ruTe» 

Kecl  for  tonnage   ;        •  ,   •  10 

£xtrcmc  bicaatb       .. .         •  3 

•Produd  •  --  •   ■  3999^ 

MaU  eitieme  bieadtb  •  19 


t 


94)74810 


The  impropriety  of  the  comnon  lule  is  bence  1 
feft,  as  there  can  be  no  depcndcDCC  on  it  far  aiccrtaining 
tbe  tonnage  of  weAcb. 

We  (ball  now  fut^<mi  the  ibOowing  expeiim*ntal 
method  6f  finding  thc  tonnagc  of  a  (hip.  ^ 

•    Conttrud  a  model  agrecable  tp  the.draught,^theEipBi> 
prbpored  (hip,  to  a  Tcak  of  about  one  iourth  of  an  iachl^^j 
'to,.a  foot,  and.  let  tbe  light  and  load  watcr  lines  be^  ^,-^ 
.ifiaikedon^it.    Then  put  ue  model  in  water,  and  101^1^1» 
it  until  the  rur&cc  of  uie  water  is  exa£Uj^at  tbc  liglttup' 
water  lincj   and  let  it  be  fufpended  luUil  tbe  water**'^ 
^''aint  oST,  and  then  w^aghed.     Now  Cnce  the  waghts- 
of  fimilar  hodiet  are  in  t^  Iriplicate  ratio  of  yicii  bo' 
m^logous  ^ymenCops,  thc  weight.of  the  Ihip  whcn  light 
1$,'  therefore,  equal  to  the  ptodu£b  of  thc  cubc  of  tbe 
number  of  times  the   (hip  exceeds  thc  model  by  the 
wcight  of  the  model,  which  is  to  bc  reduced  to  toos. 
Hence,  if  tbe  model  is  conftruAed  to  a  quarter  af  an 
inch  fcale,  and  its  weight  ezpreffed  'in  ooncM  }  then  to 
the  cenftant  logarithm  Ot4^35j6,  6dd  the  logaiid^of 
the  weight  of  the  model  in  ounces,  and  tbe  fiim  wilL 
bc  the  logatithm  of  the  wtight  af  the  fliip  in  tons. 

Again,  the  model  is  to  be  leaded  until  the  iurface  af 
the  water  cuncides  with  tbe  ]aad.Kratet  Une.  Now  the 
modei  being  weighed,  the  wcight  of  the  Aiip  is  to  b» 
faund  bj  the  pieceding  rulc :  ttaen  tbe  diftcren*e  be> 
tween  tbe  weights  of  the  ihip  wbcn  light  and  hieded 
ia  tbe  tonoage  ic^uircd.   '■ 

& 
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«f  il  ^  •!&  be  worth  idbile  to  add  the  foUiiwin9  ex. 
a^  ruk  j>f  Mr  Pwkins,  wha  was  maay  jnsi  foNdba 
oEthe  Ih^wrightt  in  Chatham  dockyard. 

I.  For  Men  ofWar. 

Take  the  length  of  the  gun-deck  from  the  rabbet  of 
>  tke  (lem  to  the  rabbet  %f  the  Aerri'^.  '  4^  of  thi}  is 
to  be  aAomed  ar  the  ltttgthfir  tonmage,  £=  L.         '  ' 

Take  the  extr^b*a4th  ftoiikota6dc  too«tQ^«;of 
die  (ilank  {  add  thh  tb  the  lengthi  and  take  ^  of  the 
&m  ^  call  tbis  the  thfihf6r  totuu^  cs  D, 

Set  up  this  heJght'  from  the  limber  Arake,  and  .at 
that  height  uke-  a  bi«addi  aHiffh>tn  ott&de  to  outAde 
of  plank  ia  the  timber  when  th^  estreme  breiidtb  is 
ibad,  and  another  bitadlh  in  the  ttidAtt  betweM  tbat 
md  lire  Uaber  llrake;  add  together  the  estmne 
bceadth  and  thde  two  .hie«dths,  and  tdce  i'^f  die  Ihm 
Ck  the  hreadth  fbr  tonnage,  =  D.  ^* 

Multiply  L,J>j  and  B  togetber,  and  dWide  by  49« 
Ttie  quetient  is  the  burthen  in  tdns. 

The  Cattorwing  proof  may  be  given  of  the  aecuracy 
olrlbisTule.  Column  i.  is  the  toniwge  or'bartfaen  W 
the  king^s  meafurtroeot  :  CoL  3<is  the  tonnage  by  this 
nilei  and,  col.  3.'  is  the  weigtit  aAually  received^ 
board  thefe  Ihips  fct  Bkckllakes  : 


Vidory 

London 

Atrogant 

I^adem 

Adamant 

Dolphin 

Amphion 

Baphne 


looguns. 

2162 

1839 

90 

1845 

»575 

74 

1614 

1308 

«4 

1369 

1141 

50 

1044 

870 

44 

879 

737 

3»  .'  . 

«67 

«54 

.30 

429 

329 

1840 

1677 

I3'4 
965 
886 

758 

j;49 

874 


3.  Ar  SAijfu  o/Burthen. 


Take  the  length  of  the  lower  deck  from  the  nbbet 
aTthe  iiem  to  the  rabbet  of  the  ftertt-poft  'y  then  \\  of 
lUs  is  the  Itngth  for  tonnage,-  =:  L. 

Add  the  length  of  thc  lower  itxk  to  the  extreme 
breadth  &om  outGde  to  outiide  of  plank  ;  atid  take^ 
of  the  fum  fbr  the  depth  for  tonnaee,  =:  D. 

jSet  1^1  that  depth  from  the  limber  Arake,  and  at  this 

t        hetght  takĕ  a  bteadth  iroin  outlide  to  outGde.     Take 

k        aMher  at  4  of  this  height,  and  another  at  \  of  the 

height.     Add  the  extrerae  breadth   and  .thefe  tlttee 

bicadths,  and  tdte  the  ^th  of  the  fi>m  for  the  breadth 

-fe  t(jnnage,-=r  B. 

Midtiply  !>,  D,  and  B,  and  divide  by  36^.  The 
ijttotient  is  the  biRthen  in  tons.  "" 

TUstnle  irefts  on  the  authority  of  matiy  fuch  tri^, 
*s' the  iUlowB)^ : 


King's 

.  Meatan,  ...;  Rule. 

■  Notdungton  In^amaa    67^  1053 

Cnnby  Indiaman           78$  11 79 

Upion  coallier                 193  266 

Anotber  CDalUer             i8a  354 


Adually 

rec*.  on  b'', 

1064. 

z8c 


28^ 
377 


Chap.  X.  0/the  Sti^e  of8olidiiy. 


<•   Bt  t^s  fcale  the  quantity  o£  water  difplaced  by^the 

1  .l^i)iii,ef  ihe  (hipt  foc  which  it  is  £Oofirudcd,  anfWer. 

«g  to  a  jjven  draught  of  wateiy  js  £«fil.3r^obtaino«l4  -ind 


.  tetbeloadwaterUnc  .:..--.  ,  ^  ^;..'vr.  J^SL, 
In  order  to  conftrtt^,thjs  jlf}4e  tar  }},  g«r«x  (wp<,  U  w  »■  '  ' 
neceffiiry  to  calculate  the  i^uantity  of  wattr  dirplaced  oj 
thekeel,  and-Iiy  tbat^^^ast  of'^e  bdHonk  below  each 
wattir  Ime  in  the  draught.  Sinci;  t)^,  ^rqfi*,^f  the  £Bfre- 
ral  watw  lines  «re  alreadjr  «^put^  ,$>i^  th«  dg^y.gun 
Oiip  laid  down  ip  Plates  CCCCXQ.  a^  Q^CXCI. 
the  coBtents  of  thefe  patts  may  hcnce.b^  cafiIy^£Qifnd 
fo(  thn^  ihip,  and  «n^/ollow.  , 


Draught  ^jfvi«l(/ti, 


lVuer  d^aced  in 


Krfl«ndfalffkecl 

Dift.  bet.  keell 

andj^w.lwe  J 

Sum 

DilL  5th  and') 
4lhw.lipe  J 

Sum 

Dirt.  4Jb  and7 
jd  w.  liae    J 

S«m 

DiiL  .gd  and'} 
3d  w.  linc    y, 


Sun!)  < .  ;  ti   ■%. 

Dift.   ad    and']  , 

i&w. line    3'- 


Isum 


'M' 

2  f.  3  in. 
4     « 


■<)«•  ( jijii  1      ■ 

Cubicfeff. ,  J  t9ift.  fbt, 

!■ 


10 

■4 


«4 
4 


23      8 


660,9 

«j8j.i| 


9»43-loi 
i86j7.8H 


-  ^79P»'7w' 
*3574-«iT 


37813.1*^ 


79288.3U 

3»8j.7lf 


iio573.iii 


ai  1855, 
^83  "^3- 


616 


848 
828 


93ji,  i^j6 
■ffl  ii^s 


^7QO  i»Q[i 
918  1775 


3tf)9    ^66 
1033  'i2i8 


3653  1984 


Conftru£I  any.  convenient  icale  of  equal  parts  to  re- 
prefent  tons,  as  fcale  N°  i.  and  another.to  repnelent 
feet,  as  N°  2.    . 

Draw  the  Kne  AB  («5g.  36.)  limited  at  Ai  *»»*>'#«>- cccm:* 
duc^  inde£niteI}fstoMiards  H.     Make  AC  equal  t»  the       ^o 
depth  of  the  keel,  3  fect  3  inchcs  icotn  icale  N°  3.  andConilnic- 
through  C  draw  a  line  parallel  to  AJBr  y^hich  will  ^re-  tion  or  tfae 
prerent  the  upper  «dge  of  the  kecl ;  upori.  which  fer  off J^*j*  °^°' 
C  e  equal  to  »1  t«M.4 8^  U».  takcn  ii^m  Cpalc  W  i.  "i,,  fliip  ^ 
Again,  ipal^  AD  equal  to  the  diitance  betwean  thceighty 
lowerjcdgp  of  the  keel  and  thc  fiflh  water  hne^.  n»Bnrly,guns.^ 
6  feet  4  tnchea,  and  a  line  drawa  throygh  D  pasaiW  ta 
AB  wiil  ,be  the  reprefentation  of  the  lowec  wMer  line  ^ 
and  make  DA,equaI  to  303^  tops  843  Ib».  the  corre' 
iponding  tonnaEC.     In  like  manner  diaw  thc^ihsr  wa- 
ter  Ĕnes^^and  lay  off  the  correfponding  tonnages  ac- 
co(^qgIy;    then  thcough  the  points  ^^le,  b,^ftg,. 
^,  draw  the  curve  AcDef^h.    Through  ^draw^B 
perpendicular  to  AB,  and  It  will  be  the  gieateft  timit 
of  tbe  quantity  of  water  eipreArcd  in  tomdiiplaet^by. 
the  bottom  of  the  ihip,  or  that  wben  ihe  isi4lMught 
down  «e-thc  load  water  line^    And  ilnce  the  ihip  dif- 
pUce*  1 788  tons  at  her  light  tyater  mark,  l&ke  tHire- 
fore  that  quantily  from  the  fcalk- Jlit  «Iiwhicht'i^ing 
laid  «poir  AB  from  A  to  K,  and  KL  drawn  perpendr- 
cular  W  ABjPjYill  be  thc  repKtnUtion  ot  the  light 
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Hence  the  fcale  will  be  com- 


Scaieof   wtter  Bne^or  lohhage. 
SoliJity.    pieted. 

j,  Let  it  now  be  Teqmred  to  find  the  number  of  cubic 

Ure  of  the   ^cet  difplaced  when  the  draught  of  water  is  17  ieet,  and 
Bbeve  fc»le.  the  number  «f  Ttdditional  tons  necelTary  to  biing  her 
down  to  the  load  water  mark. 

Take  the  giren  draught  of  water  17  feet  from  the 
fcrie  N°  2,  which  laid  from  it  will  reach  to  I ;  through 
which  draw  the  Kne  IMN  parallel  to  AB,  and  inter- 
fe£ljng  the  cunre  in  AC  ;  then  the  dilHnce  IM  applied 
to  the  fcale  N"  i,  will  mearure  about  2248  tons,  the  dtf- 
placement  anfwerabTe  to  that  draught  of  water ;  and 
MN  applied  to  the  (ame  fcale  will  meafure  about  1405 
toTB,  the  idditionai  Weight  neceSary  to  bring  her  down 
to  the  load  water  mark.  Alfo  the  neareA  diAance  be- 
twien  M  and  the  Une  KL  will  fneBfure  aboat  460  tons, 
the  weight  already  on  board. 

It  will  conduce  Tcry  mttch  to  fiicililate  tlus  operation 
to  dinde  KB  into  a  fcale  of  tons  taken  £rom  the  fca1e 
N°  T,  heginning  at  B,  and  aUb  A  L,  beginning  at  /. 
Then  when  the  draa^t  of  water  is  taken  irom  the  fca1e 
N°  2,  and  laid  irom  it  to  I,  as  in  the  &>rmer  example, 
and  IMN  drawn  parallel  to  AB,  and  inteTfe£Hng  the 
cunre  in  M.  Now  through  M  draw  •  line  perpendicu- 
lar  to  AB,  and  it  wiU  meet  Kfi  in  a  polnt  reprelenting 
the  number  of  tons  aboard^  and  aIfo  ^  L  in  a  point  de* 
tioling  the  additional  weigbt  neceiTaTy  to  load  her. 

Again,  if  the  weight  on  board  b6  giTen,  the  cone- 
iponding  draught  of  water  is  obtained  as  folIows. 

Fiod  the  giVen  number  of  tont  in  the  fcale  KB, 
through  which  draw  a  litie  perpendicular  to  AB  -,  then 
through  the  point  of  interfeflion  of  this  line  with  the 
curre  draw  another  line  paraHel  to  AB.  Now  the 
diAance  between  A  xai  the  ppint  where  the  parallel 
1nterfe£led  AH  being  applied  to  the  icale  N°  2,  will 
|^ve  the  draught  of  water  reqiiired. 

Any  other  caie  to  which  thii  icale  niay  be  applied 
vn\l  be  obriaos. 

BoOK  IL  Contaitting  the  Properties  ef  Shipi,  8tCt 

ChaP.  I.   0/lke  E^uiKbrium  ofShif>t. 

SlNCC  the  preSure  of  duids  is  equal  in  every  direc- 
tion,  the  bettom  of  ■  Ihip  is  thete(bre  aded  upon  by 
the  fluid  in  which  it  is  immerfed  )  which  preirure,  for 
any  given  portion  of  furface,  is  equal  to  the  produA  of 
that  poition  by  the  depth  and  deniity  of  the  iiuid  :  or 
it  is  equal  to  the  weight  of  a  column  of  the  fluid  whofe 
bale  is  the  given  furface,  and  the  altitude  equal  to  the 
di(l»^ce  between  the  fuifiice  of  the  fluid  and  the  centre 
of  grayity  of  the  furface  preSed.  Hence  a  Hoating 
body  is  in  equi]ibrio  between  two  ferces,  namely,  its 
gravity  and  the  vertical  preffure  of  the  fluid ;  the  hori- 
zont8l  preAure  being  dellroyed. 
Plate  Ijet  ABC  (fig.  49.)  bc  any  body  immeiled  in  a  rtuid 

ccccsciT.  wi,ofe  Bne  of  Aoatation  ts  GH  :  hSnce  the  preAure  of 
the  fluid  is  eserted  on  every  portion  of  the  furface  of  the 
immeWed  part  Af  CH.  Let  EF,  CD  be  any  two  fmall 
portions  contained  between  the  lines  ED,  FC,  parallel 
to  each  other,  and  to  the  line  ef  Aoatation  GH :  then 


1  L  D  I  N  G, 

the  preitttre  eserted  upon  EF  Is  eKpreSWd  l>y  EPylKj 

IK  being  thc  depth  of  EF  or  CD  ;  thc  denfity  of  the 

fluid  being  fuppofed^ual  tO  I.     In  like  manner  ihe 

prefliue  upob  CD  is  equal  to  CD  X IK.     Now  fince  the 

preAiire  is  in  a  direAion  perpendicular  to  the  fatface, 

draw  therefore  the  line  £L  perpendicular  to  £F,  and 

DM  perpendicular  to  DC,  and  make  each  e^nal  to  tbe 

depth  IK,  below  the  furface.    Now  the  eSbrt  or  prefluie 

of  the  fluid  upon  £F  will  be  exprefled   by  £F  x  EL, 

•nd  that  upon  CD  by  CD  X  DM.    Complcte  the  parsJi 

lelograms  ON,  Q3,  and  the  preAure  in   the  dire£liaii 

£L  is  refolved  inio  £N,  £0,  the  firii  in  a  horicental^ 

and  the  fecond  in  a  vertical  dire£Hoii.     In  like  maBner, 

the  preSure  in  the  diredion  DM  is  ie{blved  into  the 

pieAiires  DS,  D(^.     Hence  the  joint  eSe£l  of  the  picf- 

{«iret  in  the  iiorisontal  and  vertical  diredions,  namely, 

£FxEN,  and£Fx£0,  will  be equal  to  £Fx£L: 

For  the  fame  reafon,  CDxDP-fCDxDQ=:CDx 

OM.     But  the  parts  of  the  prelTures  in  a  hoiizontal  dt- 

reaion  £Fx  £N,  and  CD  xDP,  are  C!quaL     For,  be* 

eaafe  of  the  £milar  triangles  £NL,  £RF,  and  DPM, 

^-^       .         EL       £F       .  DM       DC 
DSC,  we  have 


£N 


FR  "^' w=-5i-=^^ 


DM  X CS=DP X  DC.and  EL X  FR=ENx  EF.  Now 
fince  EL=DM,  and  FR=CS,  therefoie  £LxFR= 
DMxCS=DPxDC=£Nx£r.  HencefinceEFx 
£N=DP  X  CD,  the  c£fe£ls  of  the  prefliiTcs  in  a  honEon- 
tal  diredion  are  therefore  equal  and  contrary,  and  coi» 
fequently  dedroy  each  otber. 

The  preflure  in  a  vertical  direAion  i»  reprefenled  by 
EO  X  EF,  DQ  X  DC,  &c.  which,  becaufe  of  tha  fiini- 
lar  triangles  EOL,  ERF,  and  DLM,  DSC,  become  \ 
EL  X  ER,  DM X  DS,  8tc.  or  IK  x  ER,  IK  X  t>^,  ^c.  , 
By  applytng  the  fame  realbning  to  every  otber  portjoji 
of  the  rurface  of  the  immerfed  partof  the  body,  it  ii 
hence  evident  that  the  fum  of  the  vertical  preJTore»  is 

2ual  to  the  fum  of  the  conefponditig  difplaced  celuinns 
the  fluid.  '     O. 

Hence  a  Aoating  body  is  preAed  tipwards  by  a  ''"**?'2' 
equal  to  the  weight  of  the  quantity  of  water  dirplacedj^^j^ 
and  fince  there  is  an  equilibrium  between  this  force  an(l()„t^t| 
the  weight  of  the  body,  therefbre  the  Weight  of  a  floablqiiaiiiiBi 
Jng  body  is  equal  to  the  weight  of  the  dirplaced  floidw»»«* 
(k).  Hence  alfo  the  centre  of  graWty  of  the  haij^'"^^ 
■nd  the  centre  of  gravity  of  the  difplaced  fluid  are  tn  ^^ ,(, 
the  fame  vertica1,  otherwife  the  body  would  nct  be  ttcntte» 

•^-  srs.! 

f  ttie6n 
Chap.  IL     Upon  the  ^tkrtt  «f  ihe  H^er  it  htni  »^««1. 

%/. 

WhEK  it  is  faid  that  the  prdSire  of  the  water  ^**''!^^ 
the  iramerfed  part  of  a  veflel  counterbalances  its  ''*'8™'y/^ 
it  is  fuppofed  that  thc  different  parts  of  the  veflel  are  ^ImUt, 
cIofely  Conneded  togelher,  that  the  forces  whicb  a»tnnll«rf 
upon  Its  rurface  are  not  capable  of  productng  any  cbang«>bj  Ww" 
For  we  may  eaCly  Conceive,  if  the  conneAion  of  uit 
parts  were  not  fufficiently  ftrong,  the  veflcl  wouW  run 
the  riik  either  of  being  broken  in  pieces,  or  of  fuffer'ng 
iamt  alteration  in  its  iigure. 

The  veflel  is  in  ■  Ctuation  fimilaif  to  ihal  of  »  »»         ., 

AB  , 


(k)  Upon  Uiis  principle  thc  weight  and  tonnage  of  ibe  80  gun  (hip  lald  down  were  calculatcd. 
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Afi  (6g-  50.)>  v;}iich  being  aded  apon  hj  the  £>rcei 
Aa,  Ce,  DJ,  &l>,  mzj  be  maintuned  in  equiUbrio, 
provided  it  has  a  faificient  degrce  of  ftiShefs :  but  as 
ibon  as  it  begins  to  give  way,  it  is  erident  it  muA  bend 
in  a  convex  tnanner,  fince  its  middle  would  obej  tbe 
brces  Cc  and  DJ,  while  its  extremities  would  be  acT 
tuallj  drawn  downwards  by  the  forces  A  a  and  fi  b. 

Tiie  veflel  is  generally  found  in  fuch  a  0iuation  ;  and 
fioce  iimilar  effor(s  ccntinually  aft  whild  the  YeSTel  if 
imnier&d  in  the  watcr,  it  happens  but  too  often  that 
the  kecl  experiencet  the  bad  effe£l  of  a  Ilrain.  It  is  - 
t)kerefore  very  important  to  inquire  into  the  true  cauie 
of  this  accidcnt. 

For  this  purpoie,  lct  us  conc«ve  the  vefiel  to  be  di- 
^nded.  into  two  parts  b/  a  tranfverfe  ie£lion  through 
the  vertical  axis  of  the  veffel,  in  which  both  the  centre 
of  graYJty  G  (fig.  51O  o^  t^c  whole  vefi[el  and  that  of 
the  immeried  part  are  fituated :  ib  that  one  of  them 
will  repreient  the  head  part,  and  the  other  that  of  thc 
ilem,  each  of  which  wiU  be  coniidered  feparatcly.  Let 
;  be  the  centrc  af  gravity  of  the  entire  wcight  of  thc 
firll,  and  o  that  of  the  immerfed  part  correfponding. 
Jn  like  manner,  let  y  be  the  centre  of  ^rayity  of  the 
irhole  after  part,  and  u;  that  of  its  immediate  portion. 

Now  it  is  piaio,  that  the  head  will  be  a£led  upon  by 
the  two  fqrces  g  m  and  e  n,  of  which  the  firll  will  pre& 
it  down,  and  the  latter  puih  it  up.  In  the  fame  man* 
per,  tlie  Ilein  will  be  preiled  down  by  the  &rce  y/*,  and 
pulhed  by  the  force  mu  £ut  theie  four  forces  will 
maintain  thcmfelves  in  equilibrium,  as  well  as  the  total 
{arces  reunited  in  the  points  G  and  O,  which  are  equi. 
valent  to  them ;  but  whilft  neither  the  forces  betort 
nor  ihofe  behind  fall  in  the  fame  diredion,  the  veffe) 
winevidently  fiiilatn  efforts  tending  to  bend  the  keel 
iipward*,  if  the  two  pmnts  •«  are  neaier  the  mlddle 
tban  the  two  other  ibrces  gm  andy^.  A  contrary 
cfied  Kould  happen  if  the  points  •  and  «  were  more  dil^ 
tint  iram  the  mtddle  than  tbe  points  g  and  y. 

But  the  firil  of  thele  two  caufes  ufually  takes  place 
ihoett  in  all  v^iels,  iince  they  have  a  greater  breadth 
lowaids  the  middle,  >nd  become  more  and  morc  nairow 
towatds  thc  extremities  }  whilA  the  weight  of  the  veffel 
is  in  proportion  much  more  conCderable  towards  thc 
$ztRiiiaties  than  at  the  middle.  From  whence  we  fee, 
that  the  greater  this  di^erence  becoraes,  the  more  alfo 
will  the  veffel  be  fubjeA  to  the  forces  which  tend  to 
bcnd  its  keel  npwards.  It  is  therefore  irom  theacc 
tliat  we  muil  judge  how  much  Arength  it  is  neceffary  to 
pn  to  this  paitw  tkc  yeSd,  in  order  to  svoid  fuch  a 
cmiiequence. 

If  other  dicnmibmcea  would  peimit  either  to  load  tbc 
*e9U  moic  in  the  middle,  or  to  give  to  the  part  iinmer> 
fcd  a  neater  capacity  towards  the  head  and  ilem,  f«ch 
tn  tStSt  woiUd  no  longer  bc  apprdiended.  But  thc 
dcBinatiop  of  moil  vefliJt  is  cntirely  oppoHte  to  fuch  an 
unmgement :  by  whicb  means  we  aic.obligcd  to  ilrenglh- 
tn  the  keel  as  much  as  may  be  neceSiiry,  ia  order  to 
iwid  fiich  a  difaAer. 

WediaU  cooclu4t  this  chcpter  with  the  Aillowing 
pradical  obfervations  on  the  hogging  and  iiigging  m 
Aiips  by  Mr  Hutchinibn  of  Liverpool : 

"  When  ihips  with  long  iloors  happen  to  be  laid  a- 
ityoponmudor  fand,  which  makes  a  f»lid  refiftancc 
againll  the  long  Htaight  Aoois  amidSiipi,  1n  comparifon 
«nth  tbe  two  uorp  csidt,  thc  cntiancc  and  run  meet  with 
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little  fupport,  but  are  preilĕd  down  lower  than  the  flat  E.Torts  of 
of  the  tioor,  and  in  proporUon  hogs  the  ihip  amid>  '1''- ^^"»'«r 
ihips  ;  which  is  loo  well  known  irom  expenence  to  oc;  '  v,™fi,* 
calion  many  total  loffes,  or  do  fo  much  damage  by 
hogging  them,  as  to  require  a  vaft  deal  of  trouble  and 
expencc  to  iave  and  repair  them,  fo  as  to  get  the  hog 
taken  out  and  biought  to  their  proper  ihecr  again  :  and 
to  do  this  the  more  effe£lually,  the  owners  have  often 
been  induced  to  go  to  the  expence  of  lenglhening  them  ; 
cnd  by  the  common  method,  in  proportion  as  they  add 
to  thc  burden  of  thefe  ihips,  by  lengthening  their  too 
long  ftraight  Uoors  in  their  main  bodies  amidllups,  fo 
much  do  they  add  to  their  general  weaknefs  to  bear 
hardihips  either  on  the  ground  or  afloat ;  for  the  fcant- 
ling  of  their  old  timber  and  plank  is  not  proportionablc 
to  bear  the  additional  burden  that  is  added  to  them. 

**  fiut  defeAs  of  this  kind  are  beft  proved  from  leal 
and  incontcAable  fa£ls  in  common  pradice.  At  the 
very  time  I  was  writing  upon  thls  fubje£l,  I  was  called 
upon  for  my  advice  by  the  commander  of  one  of  thofe 
ftrang,  long,  ftraight  Aoored  ihips,  who  was  in  much 
trouble  and  diftra£lion  of  mind  ^or  the  damage  his  iliip 
had  taken  by  the  pilot  laying  her  on  a  hard,  gentle  ilop' 
ins  &nd,  at  the  outiide  of  our  docks  at  Livrrpool,  where 
it  is  common  for  ihips  that  will  take  the  ground  to  lie 
for  a  tide,  when  it  proves  too  late  to  get  into  our  wet 
docks.  A&ex  cecommendlng  a  proper  Chip  carpenter,  I 
weot  to  the  ihip,  which  lay  with  oidy  a  iinall  keel,  yet 
was  greatly  hogged,  and  the  butts  of  ber  upper  workt 
ftrained  gieatly  on  the  ke  fide }  and  the  feain>  of  her 
bottom,  at  the  lower  iiittock  heads,  vaftly  opened  on  thc 
weather  fidc :  all  which  ftrained  parts  were  agreed  upoa- 
not  to  be  caulked,  but  filled  with  tallow,  putty,  or  clay, . 
&c.  with  raw  bullocks  hides,  or  canvat  nailed  with  bat* 
tons  on  her  bottom,  which  prevented  her  finking  with 
the  iiow  of  the  tide,  without  hindering  the  preuure  of 
water  from  righting  and  cloSng  thc  fi;ains  again  as  ihe 
Aoated,  ib  as  to  enable  them  to  keep  her  &ce  with 
pumping,  This  veffel,  like  many  other  inftances  of 
ihips  of  this  conftruAion  tbat  I  have  known,  wat  faved 
and  repaired  at  a  very  great  expence  in  eur  dry  repair- 
ing  docks.  And  that  their  bottomt  not  only  hog  up- 
wards,  but  iag  (or  curve)  downwaids,  to  dangerous  and 
fatal  degrees,  accordine  to  the  ftrain  or  preffure  that 
prevails  upon  them,  will  be  proved  fiom  the  follairing 
fa(ftt: 

"  It  has  been  long  known  iiom  experience,  ihat  when  . 
ihips  load  deep  witb  very  heavy  cargoes  or  malerials  - 
that  are  ftowed  too  low,  it  makes  them  ib  very  labour* 
fome  at  fea,  when  the  waves  run  high,  as  to  roll  away.° 
their  mafts ;  and  aiW  that  misCortune  cauCis  thettt  to  < 
labour  and  roU  thc  more,  fo  at  to  endanger  their  work* 
ing   and   Araining  themfelves  to  pieces :    to  preyent 
w&ch,  it  has  been  leng  a  common  pradice  to  leare  - 
a  great  part  of  their  fore  and  after  holds  cmpty^  and  to 
ftow  them  as  high  as  poiTible  in  the  main  body  at  mid> 
ihips,  which  caufes  the  bottoms  of  thefe  lon?  ftraight- 
Aoored   iliips  to  fag  downwards,  in  propoition  as  thc  - 
weight  of  the  cargo  ftowed  there  exceeds  the  preffure  of 
the  water  upwards,  fo  much  as  to  make  them  danger-  - 
ouily  and  fatally  leaky. 

'*  I  have  known  many  inftanceS'of  thofe-  Arong  ihipt 
of  500  or  600  tons  burdent  built  with  long  ilraight 
ftoors,  on  the  eaft  coaft  of  England,  foT  the  coal  and 
timber  trade,  come.loadcd  with  timbcr  fican  the  Baltic 
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EObrt»  of  to  UverpooI,  <Rr1i(ire  Aejr  comroonly  load  deep  with 

t^b^*'  rock  falt,  whieh  ii  too  heavy  to  fill  their  holds,  fo  that 

"yHTel.    ^"^  ^^"  '^^^  redroni  they  ilowed  it  high  aipidlhips, 

>  and  lefl  large  enipty  fpace8  bi  their  fare  and  after  holds, 

which  cauled  their  lon?  Araight  doors  to  fag  down. 

wards,  fo  much  as  to  make  their  hold  Aaunchioni  amid- 

ihips,  at  the  main  hatchwaj,  fettle  from  the  beams  three 

ortour  inches,  and  their  mainmaAs  fettle  fo  much  as 

to  oblige  them  to  fet  up  the  main  rigging  when  rolling 

hard  at  fea,  to  prevent  the  mads  being  rolled  away  ;  and 

they  were  rendered  fb  leaky  as  to  be  obliged  to  retum 

to  Liverpo»l  to  get  their  leaks  iioppcd  at  great  expence. 

And  in  order  to  fave  the  time  and  expence  in  difcharg> 

{ng  them,  ende&voun  were  made  to  iind  out  and  flop 

their  leakt,  by  laylnK  them  a(hore  dry  on  a  level  fand  ; 

but  without  eSĕft :  ror  though  their  bottomi  -were  thus 

fagged  down  by  thdr  cargoes  when  aAoat,  yet  when 

'  they  came  a-dir  upon  the  Tand,  fome  of  their  bottoms 

hogged  upwards  (b  much  as  to  raife  their  mainmads  and 

npi  fo  high  as  to  tear  their  coats  from  their  decks ; 
lat  they  have  been  obliged  to  i£fcharge  their  car> 
coes,  and  give  them  a  repair  in  the  repairing  dock,  and 
)n  ibme  to  double  their  bottoms,  to  eneble  them  to  carry 
their  careoes  with  fafety,  ilowed  in  thii  manner.  Prom 
thii  cauw  I  have  known  one  of  thefe  ft<tmg  Ihips  to 
founder. 

"  Among  the  many  inftances  of  (hips  that  have  been 
diftreired  by  carrying  cargoei  of  lead,  one  failed  from 
hence  bound  to  Maneilles,  which  wai  foon  obliged  to 
put  back  again  in  gieat  diftrefs,  having  had  four  feet 
water  in  the  hold,  by  the  commander's  account,  owing 
to  the  (hip*s  bottom  faeging  down  to  fuch  a  degree  as 
made  the  hold  Aauncnions  fettle  fix  inchei  from  the 
lower  deck  beams  amidAiipi ;  yet  it  it  common  with 
thefe  long  ftraight  Aoored  ihipi,  when  theie  heavy  car- 
Koes  are  difcharged  that  make  their  bottoms  fag  down, 
uien  to  hog  upwardi :  fi>  that  when  they  are  put  into  a 
dry  repairmg  dock,  with  emp^  holdi,  upon  Araieht 
blocki,  they  commonly  either  fplit  the  blocki  cIofe  rore 
and  aft,  or  damage  thdr  keeli  there,  by  the  wbole 
weirht  of  the  ihip  lying  upon  them,  when  none  lies  up- 
pa  the  blocks  under  thc  flat  of  their  iloors  amidOiips, 
that  being  hogged  upwards  ;  which  was  the  cafe  of  thts 
ihip's  bottom  ;  though  fagged  downwards  fix  inches  by 
her  careo,  it  was  now  found  hogged  fo  much  that  her 
keel  dia.not  touch  the  blocks  amidihips,  which  occafion- 
ed  fo  much  damage  to  the  after  part  of  the  keel,  a«  to 
oblige  them  to  repair  'it>  which  is  conunonly  the  cate 
with  thefe  Ihips,  and  therefbre  de(erving  particular 
notice.^* 

In  order  to  prevent  thele  deie£ts  in  (hips,  "  they 
(hould  all  be  built  with  their  iloors  or  bottoms  length- 
wife,  to  form  an  arch  with  the  projeAing  part  down- 
wards,  which  will  naturally  not  only  contribute  gieatly 
to  prevent  thdr  taking  damage  by  their  bottoms  hog- 

fing  and  ftraln!ng  upwards,  either  aground  or  afIoat,  ai 
as  been  mentioned,  but  will,  among  other  adTantages, 
be  a  help  to  their  lailing,  fteeiing,  Aaying,  and  waring.'* 

Chap.  ni.  Oftbe  Stabilitye/Ships. 


When  a  veflel  receives  an  impuMe  or  prefllire  in  a 
horizontal  diredion,  Ib  as  to  be  incllned  in  a  fmall 
degree,  the  veflel  will  then  dther  regain  its  former 
fofition  as  the  preSTnre  is  taken'off,  and  is  m  this  C8fe 
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faid  to  be  poflefled  of  AablUty  \  or  It  wtU  eoBtjnue  inSi>ta| 
its  inclined  ftate ;  or,  Iaftly,  the  incUnation  will  increalt ,  *g 
until  the  veflel  !i  overtamed.    V^th  legard  lotbefir&'~'^ 
Cafe,  it  is  evid<nt  that  a  fitflicient  degree  of  AalMlity  ii 
neceAary  in  order  to  fuftain  the  effi>rt8  of  thĕ  wind }  but 
ndther  af  the  other  two  caiĕs  muft  be  permittcd  V» 
have  place  in  reSels. 

Let  C£D  (fig.  52.)  be  the  fedion  of  a  Ihip  paSngri^ji, 
through  tts  centre  of  grayity,  and  perpendicular  to  tlie 
iheer  and  floor  plans  )  which  let  be  in  equilibrium  io  i 
fluid  •f  AB  being  the  water  line,  O  the  ceotre  of  gra- 
vity  of  the  whole  body,  and  g  that  of  the  immetiĕd 
part  AEB.  Let  the  body  receive  now  a  veiy  iiBall 
inclination,  £>  that  0  £  £  becomei  the  immer^ed  pait, 
and  y  its  centre  of  gravity«  From  y  draw  y  M  perpen> 
dicular  to  ab,  and  meetln^^  G,  produced,  if  nec^uuy, 
in  M.  If,  then,  the  point  M  thus  found  ii  higher 
than  G  the  centre  of  gravity  of  ihe  whole  body,  die 
hody  will,  in  this  caie,  retum  to  its  £aimer  poGtiaa, 
the  preiTure  being  taken  bff.  If  the  point  M  com« 
cides  with  G,  the  veflel  will  remain  in  its  inclbed 
ftate ;  but  if  M  be  below  G,  tbe  incHnation  of  the 
veflel  will  continually  tncteafe  tmUl  tt  is  entirely  over« 
iĕt. 

The  point  of  interfeAion  M  ts  called  the  metaeeiHtr, 
and  is  the  limit  of  the  altittide  of  the  centie  of  gnntjr 
of  the  whole  vtS€L  Whence  it  is  evident,  &om  whst 
has  abeady  been  laid,  that  the  ftability  of  thc  «dTel  in' 
creaies  widi  the  altitude  of  the  metacentcr  Bbove  tka 
centre  of  gravity  :  But  when  the  metacenter  coinddes 
with  the  centie  of  gravity,  the  veflel  has  no  tendency 
whatever  to  move  out  of  the  fitualioii  iiito  which  it  mij 
be  put.  Thus,  if  the  veflel  be  incUned  either  to  the  rigiit 
or  kft  fide,  it  mll  lemain  In  that  pofitiaa  until  a  new 
&rce  is  impreAed  upon  it :  in  this  calĕ,  therefere,  tfae 
veflel  would  not  be  able  to  carry  fail,  and  is  bence  nn- 
fit  fbr  the  p«irpofes  of  navigation.  If  the  metacentct 
u  below  the  common  eentre  of  granty,  the  vcflid  w3I 
inftantly  overiet. 

As  the  detennination  of  the  metacenter  is  of  die  ut* 
moft  importance  in  the  conibudion  of  ilups,  it  is  there» 
fbre  thought  neceSiuy  to  illuitTate  this  ftibjeft  moie  par* 
ticulariy. 

Let  AEB  (fig.  52.)  be  a  fedion  of  a  ihip  papeii' 
dicular  to  the  kml,  and  aUb  to  the  pkne  of  devadon, 
and  paiTing  thtough  the  centre  of  gravity  of  the  ihip, 
and  airo  through  the  oentre  of  granty  <tf  the  immeried 
part,  which  let  be  g. 

Now  let  the  (hip  be  Gippoicd  to  reediPe  a  Yciy  buA 
indination,  ii^  that  the  line  of  doatation  is  a,  i,  and  y 
the  centre  of  gravity  of  the  immerfed  part  at.b,  Fnnt 
y  draw  y  M  perpendicular  ta  ab,  and  interieAing  GM 
in  M,  the  metacenter,  as  beibre.  Hence  the  preffiue  of 
the  water  will  be  in  the  dire£Uon  y  M. 

In  order  to  determine  the  point  M,  the  metacenter, 
the  poCtion  of  y  with  rerpeA  to  the  lities  AB  andf  G, 
muft  be  previoufly  aicertained.  For  this  purpoli;,  let 
the  (hip  be  fuppofed  to  be  divided  into  a  great  number 
of  fe^ons  by  planes  perpendicnhr  to  the  keel,  and  ps- 
rallel  to  each  oUter,  and  to  that  formerIy  dratra,  there 
planes  bdng  fappoied  equidiftant.  Let  AEB  (fig.  Si-)^-  ^" 
be  one  of  there  leSions,  g  the  centre  of  grawty  of  the 
immerfed  part  beibre  inchitation,  and  y  the  centre  ot 
Bravity  of  the  immerfed  part  when  the  (hip  is  in  its 
wclincd  ftate ;  the  diAawe  jy  between  the  two  ceittm 
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&if  of  ptAtyin  ttth  te&SoA  u  to  be  found.  Let  AB  be 
'  (be  l&w  of  AoatttMn-  oT  tbe  (hip  when  tn  an  upright 
fti(e,  aiid  attbt  water  line  when  inclined.  Then,  be- 
caoTe  the  weight  of  the  Ihip  remains  the  {ame,  the 
q\auitit7  of  water'difjp!aced  will  airo  be  the  Tame  in  both 
cales,  and  tfaerefbre  A£B=:«  £  ^i'  each  fuftaining  the 
bms  part  of  the  whole  weight  of  the  (hip.  From  each 
of  thefe  talU  the  part  A£  b,  which  is  common  to 
both,  add  the  TeMbtihders  AO  a,  BO  b  will  be  cqual } 
ind  tAich,'  b<caufe  thctnclinaUon  is  fupp6fcd  very  fmaU, 
mj  be  confid*ted  at  t^£UIineal  triangles,  and  the  point 
OtlMmiddleof  AB. 

Now,  let  H,  I,  K,  be  the  centre»  of  ^rayity  of  the 
^acM  A0«,  A£^,  md  BO*,  refpeaively.  Trom 
thefe  paia&'  draw  the  Knes  H  A,  I  i,  «lid  K I,  perpen-  ' 
dicnlar  to  AB,  tfnd  leT  IL  be  drawn  perpendisnlar  to 
EO.  Now  to  atceTtan  the  diHance  yf  of  the  centre 
of  gnvit7  y  of  the  part  'o  E  £  from  tjie  line  AB,  the 
moiBĕitum  af^ 41  £  B  with  Tefpe£t  to  this  line  muft  be 
put  eqnal-  to  the  <fifference  ĕf  the  momenttims  of  the 
parls  AE  S,  AO  a,  which  are  upbn  differcnt  'lides  of 
l^'  AB  •.  Hencc  \»  £  *  X  r  9'.  "«  AEB  x  y  ?=  AE  * 
^  X I »— AO«>cH  A.  But  fince g  Is  the  coniVnon  centre 
of  gniTity  of  the  two  parls  AE  *,  BO  i,  we  have  there- 
ioK  A£B  X  rO= AH  *  51:1  f  +  BO  *  X  li  *•  Hencĕ 
bjrctpaogi^  dkc  tenn  AE*Xl><Yob  each  of  thefe 
e^iaitkns,  aAd  conpanA^  them,  w«  obtain  A£B  X  y  ? 
=A£By^O— BO*xK*— AO«xH^   ' 

Now,  -fiiiee  tkc  triangles  AO  «j  BO  h,  are  ruppored 
inGaitily  finall,  "tbeir  momenfttms  or'  produjls,  by  the' 
infiinlely  bttle  Hnes  'H  ^  K>,  will  alfo  be'  inRnitely 
iinaU  witk  R^pe£t  t«  AEB  X^O  -,  which  there^re  be- 
ingineAed,  iho^rmer  equation  become»  AEB^y^ 
r^BxifO,cand  hence  yysc^O.  \Vherice'tbe 
cenlmaf-giaTity  Vif«  bcihg  8t'4qual  didances  below 
AB,theiimutefy  little  lint  y  j'  is  therefbre  perpendrcu- 
lartoBO.*>efar'tht  fame  reafonf  y,  fig.  52.  may  be 
«mGdered  as  mm  aroh  of  a  drcle  wlfoft  centre  \t  M. 

To  determine  the  valiie  et  gy,  the  m^dnentom  of 
<£>.with  ic^ied  to  £0  mu(l  be  taken,  for  the  fame 
ta&a  -m  before,  and  pot  eqiiBt  to  th«  momentums  oF 
tbe  twD  patts  AOi»,-A£*;  aiU  we  fliaU  then  have 
«EAxi^y,orA£Bx/y=A£BxIL+AO*xO*; 
Bat  fiBce  f[  ishke  conmon  centre  of  gratlty  of  the  two 
^eiAE*,  BO^  -we  fhall  have  A£  *X  IL— BO  * 
X0i3:O,ot  A£AxIL=BOAxO*.  Henck  AEB 
Xf »sbBO*xO i+AO«xO  A=a  BO i>X O * ;  be- 
caafe  tbe  two  triangles  AO  a,  BO  b  are  equal,  aAd  that 
tlie  dUanoes  Oi,  Ok-,  are  al^domdtatly  eqaat. 

Let#betbe  thicknels  of  the  fe^on  reprelented  by 
ABC  Then  the  nomentmn  oPthk  ft6dm  will  be 
2B0iX  *  KOi,  whick  ^k^aation  will  alib  ferve  for 
CKbpaKkular  k€^ou. 

Nonr  let  /'ieprefent  tKeiom  of  the  moiAentums  bf 
»11  the.f«Aioas.  Hen» /,  AEB=j|*"X|^y=/  2. 
*0*X^xOi.  .Nbw  thetlM  member-being  the 
'iiai  of  the  mementsms  of  each  ie£lian,  in  proportion 
te  *  plane  pai&m;  Uiimigh  the  keel,  ought  therefore  to 
he  tqual  to  tbe  fimAf  ^l  the  feAians,  or  to'the  volume 
•f  the  iaunctlĕd  parto^  the  bottolhi  multiplied  by  (he 
diftaace^y.  Hence  V  repndeBtii)g  tiie  yohune,  we 
ft»nhaTeVxfys=)^aBO*X«0*.     '  •»  ■ 

In  order-to  determine  the  value  of  the  feadnd  meraber 
of  thit  equation,  it  may  fie  remarked,  that  «den  th* 
Oup  isinelined,  the  origiiial  {Oape^  ioatatioo  CBP^ 
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(f  g'  J4O  becomes  C  A/  (j.     Mow  the  ,  triangles  Nt  »r,St»biKty  oT 
BO  b,  bieing  the  fame  as  thofe  in  figures  ja.  and  53.  j     Ship».  ^ 
and  as  each  of  thefe  triangles  has  one  angle  equal,  they  ^    „ 
may,  upon  account  of  their  inSnite  fmaUnefs,  be  confi. 
dered   as   limilar  ;  and  hence   BO  A  :  NI  «  :  :  OB|*  . 

—  0b|* 

:  IN|*  i  whence  BO  b:z  — r-  X  NI.a.    Moreoyer,  we 

haye  (fig.''53.)  OiaK|  OB,  for  ihe  points  K  and  -J    . 
may  be  t»)nfidered  as  eguidiAant  irom  the  point  O  : 

whcnoe  BO  *  X  O  i=  S' X  NI ». 


Hence  V Xf  y=/;  ^^' X* XNI  n. 

IN* 


Fram  this  e^ 


quation  the  valueof^y  is  obtained. 

To  find   the  altltude^M  (fig.  55.)  Qf  tbe  meta-ng- 55' 

.center  above  the  centre  of  gravity  of  the  immerfed  part 

of  the  bottom,  let  the  aic  NS  be  defcribed  from  the. 

INxNS 

centre  I  with  the  radiiis  IN;  then  NI  «r: .  Now 

'  2  w 

fince  the  two  Hraigbt  lines  y  M,  ^  M  are  perpendicular 

to  a«  and  AN  refpe^Uve]y,  the  angle»  M  and  NI» 

are  therefore  equid  :  and  thr  infinitely  little  portien  ;y, 

which  is  perpendicular  to  g  M,  may  be  confidered  as  an 

arch  defcribed. fiom  the  ctntrc  M<"    Hence  (he  two  fec- 

tors  NIS,  ;  M  y  are  fimilar ;  and  tlierefore  ^  M  : ;  y  :  ( 

j  and  confequenily 


IN  :  NS.     Hence  NS  ; 


gU 

Now  this  being  fub(lituted  in  the 

and   reduced,   we   have  Vy.sy=if 

But   fince  g  M  'and  g  y  are    the " 

fame,  whabever  f(.£lion  may  be  6nder  confideration,  .the 
cquation  may  therefciire  be  ejcpreS^ed  thus,  V  Xg y= 


•Nl«=iH^^. 

.  2^M 

fonner   equalion, 

40Si'X^>6.fy 
gM 


gM. 


'/,W' 


X*.   .;^ncc^M=^^i^— ^' . 


Let 


4/: 


y=:OB,    and  the  eq(Mtion   Isecomes  /  M=: 

Whence  to  have  the  altitude  of  the  metacenter  above 
the  centre  of  gravity  of  tne  iminerfed  part  of  the  bot-    ^ 
tom,  the  length  of  ihe  fcftion  at  thc  water-line  myrt  be    , 
divided  oy  lines  perpendicular  to  ihe  roiddle  line  ^i  this 
fe£tion  into  a  great  number  of  equal  part$,  fo  tKat  the 
portion  of  the  curve  contained  ^l^tween  any  two  adja^ 
cent  perpendiculars  roay  be  conlidered  as  a  (traight  line. 
Then  the  fum  of  the  cubes  of  the  half  perpendiculars  or,i 
'  drdinates  is  to  be  multiplied  by  {he  dirtance  between 
the  perpendiculars,  and  two-thirds  of  the  produ^  is  to 
be  divided  by  the  voIuroe  of  the  immerfed  pait  of  the 
bottom  of  the  (hip.  ,   k  , 

It  is  hence  evident,  that  whtle '  uie  feflor  at  the  wa^ 
ter  lirie  is  the  fame','  and  ihe  volume  of  th^  imnierfed  part 
6f  lh'e  bottoro  remains  aIfo  the^ame,  the  allitude  of  the 
metaceriter'will  remain  the  fame,  whatever  may  be  the 
Hgure  of  the  bottom. 

\?         ••   '      " 
Chap.  I^y.  Of  the  Cenire  of  Gravity  ef  tbt  immer- 
fed  Part  of  the  Bottom  0/ a  Siip. 

•'  The  centre  of  gravity  •  of  a  fhip,  fuppofed  homo-  •  See  Mt' 
gencoi»,  and  in  an  upright  pogjloh  inthe  watcr,  is  in  n'^*!"' 
Pp  ^"  vertical 
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Centie  of  verdcal  feflion  pa(fing  through  the  keel,  and  diyiding 
Cravity.    (jj^  (}jp  {^(0  two  equal  and  rimilar  parts,  at  a  certaln  di- 
'-     »        ftance  froin  the  ftern,  and  altitude  above  the  heel. 

It>  order  to  determine  the  centte  of  giayity  of  the 
immeried  p»rt  of  a  {hip's  bottom,  'we  muft  begin  with 
deternuning  the  centre  of  gravity  of  »  feaion  of  the  Ihip 
paraUel  to  the  keel,  as  ANDFPB  (fig.  56.),  bounded 
by  the  parallel  lines  AB,  DF,  and  by  the  equal  and  fi- 
milar  curves  AND,  BPF. 

If  the  equation  of  this  curve  were  known,  Its  centre 
of  gravity  would  be  eafily  found :  but  as  this  is  not  the 
cafe,  let  therefore  the  line  CE  be  drawn  through  the 
middle  C,  E,  of  the  liiies  AB,  DF,  and  let  this  line 
C£  be  divided  into  fo  great  a  number  of  equal  parts 
by  the  perpendicular»  TH,  KM,  &c.  that  the  arche»  of 
the  curve»  contained-between  the  estremities  of  any  two 
adjacent  perpendiculars  may  be  confidered  as  ftraight 
line».  The  momentums  of  the  trapeziums  DTHF, 
TKMH,  &c.  relative  to  the  point  E,  are  then  to  bc 
found,  and  the  fum  of  thefe  momentums  is  to  be  divided 
by  the  fum  of  the  trapeziums,  that  is,  by  the  furface 
ANDFPB. 

The  diftance  of  the  centre  of  gra^ty  of  the  trape- 

,        .     _..       4lEx(DF-|-2TH) 

zium  THFD  from  the  potnt  E  u=  2 pi-^^Trt  *. 

For  the  fame  rearon,  and  becaure  of  the  equality  of  the 
lines  lE,  IL,  the  diftance  of  the  centre  of  gravity  of 
the  trapewum  TKMH  from  the  fame  point  E  wiU  be 
♦  IEx(TH+2KM)  ,  ,p  »IEx(4TH  +  5KM) 

In  like  manner,  the  diftance  of  the  centre  of  gtavity  of 
the   trapezium   NKMP  from    the  point    E    will  bc 
ilEx(KM+2NP)^,TF  .    *IEx(7KM-t-8NP) 
^ 'S+NP  '+^^^>°^^  KM+NP     ' 

&C.  ,       ,    r  r 

Now,  if  each  dittance  be  multiplied  by  the  furfiBce  of 
the  correfponding  trapeiium,  that  i»,  by  the  produtt  of 
half  the  fum  of  the  two  oppofite  fide»  of  the  trape»um 
into  the  common  altitude  lE,  we  Ihall  have  the  momen- 
tum»  ot thefe  trapeziums,  namely,  i  lEj*  X (DF+  2TH), 


•  Be%otit''t 
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ber  Qf  ordiiiates  minus  foar }  then  the  &cond  ordinate,  Cniiej| 
twice  the  third,  three  tiaet  the  fourth,  &c.  the  fum  ^^ 
will  be  a  firft  term.  Then  to  half  the  fam  of  the  ei-'*^ 
treme  ordinates  add  all  the  intermediate  ones,  and  the 
fum  'will  be  a  fecond  term.  Now  the  firfi  term  divided  ] 
by  the  fecond,  and  the  quotient  multiplied  by  the  io.  1 
terval  between  two  adjacent  perpcndiculart,  wili  be  the  ' 
diAance  fought.  j 

Thus,  let  there  be  {even  perpendiculars,  whofe  vi.  j 
lues  are  18,  23,  28,  30,  30, 21,  o,  feet  refpeftively,  and 
the  common  interval  between  the  perpendicuUus  20 
feet.  Now  the  fizth  of  the  firft  term  18  i»  a  ;  and  U 
the  laft  teim  is  o,  therefore  to  3  add  23,  twice  28  or 
56,  thrice  30  or  90,  four  time*  30  or  120,  five  tioiet 
21  or  105  j  and  the  fum  is  397.  Then  to  the  half  af 
18+0,  or  9,  add  the  intermediate  ordinates,  and  the 

fumwUlbei4i.    Now^21><^,or22i2,  =  59  to 
^  J41  14T         ■" 

four  inches  nearly,  the  diAance  of  the  centre  of  gtarity 
from  the  &&  ordinate. 

Now,  when  the  centre  of  gravity  of  any  fefiion  is  de- 
termined,  it  is  eafy  from  tbence  to  find  the  centie  af 
gravity  of  the  folid,  and  confeqiientIy  that  of  the  bottom 
of  a  (hip. 

The  ncxt  ftep  is  to  find  the  hdght  of  thc  centre  «^gJL 
gTavity  of  the  bottom  above  the  keel.     For  thiipur.Jj^ 
pofe  the  bottom  muft  be  imagined  to  be  dtvtded  intOoTpi^ 
fedions  by  planes  parallel  to  the  kecl  or  water-fine,ilii»(i 
(ijgs.  57,  58.).    Then  the  iblidity  of  each  portion  t""-^'". 
tained  betwcen  two  parallcl  planes  will  be  equal  to  balf  '^'^ 
the  fum  of  the  two  oppofed  furfiace»  multipUed  by  the 
diRancc  between  them  }  and  iu  centre  of  gnnty  will 
be  at  the  fame  altitude  as  that  of  the  trapezitan  tbciy 
(fig.   58.),   which  is  in  the  vertical  fedion  paiEiig 
through  the  keel.     It  is  hcnce  obvioiu,  that  the  fiiBe 
rule  Bs  bcfore  is  to  be  applied  to  find  thc  altitude  of  tbe 
centre  of  gravity,  with^thit  diiCeience  only,  that  the 
word  pcrpendicular  or  ordinate  is  to  be  changed  into 
fe£lion.    Hence  the  rule  is,  to  the  fizth  part  of  tbe 
lowfift  k&wn  add  the  produ£t  of  the  fixth  part  of  tbe 


ilĔI"  y  (a.  TH-^  c  KM)  *  lEI»  X  (7  KM+  8  NP),     uppcrmott  feaion  by  three  time»  the  number  of  feaiaM 


&c.'  Hence  the  fum  of  thefe  momentums  will  be  ^ 
fĔ|'  X  (DF+  6  TH+ 1 2  KM  + 1 8  NP+  24  QS+ 1 4 
AB).  Whence  it  may  be  remarked,  that  if  the  hnc 
CE  be  divided  into  a  great  number  of  equal  parU,  the 
faftor  or  coeAicient  of  the  laft  term,  which  is  here  14, 
virill  bc  rr  2+3  (»1—2)  or  3«— 4,  »  being  the  number 
of  perpendiculars.  Thus  thc  general  ^preAion  of  the 
fum  of  the  momentums  is  reduced  to  1E|*  X  (i  ^^  + 
TH  +  2  KM  +  3  NP  +  4  (iS  +,  &c.—  +^^ 

XAB. 
The  area  of  the  figure  A  N  D  F  P  B  is  equal  to  lE 

X  (i  DF  +  TH  +  KM  +  NP  +,  &c +i  AB) } 

hence  the  dittancc  EG  of  the  centre  of  gravity  G 
from   onc  of  the  estremc  ordinates  DF  is  equal  to 


minu»  four }  the  fecond  feaion  in  afcending  twice  the 
third,  three  timcs  the  fourth,  &c  the  fiuB  will  be  a 
firft  term.  To  half  the  fum  of  uppcr  and  lower  fce- 
tiont  add  the  intermediate  ones,  the  fum  will  be  a  iĕeond 
Dividc  thc  firft  tcrm  by  the  iĕcond,  and  the 


tetm. 


Itulc  toT 

tbe  dilt&ncc 
ef  tbe  cen- 
tre  Qf  gra- 
rity  (rom 
oneof  tlie 
extreme 
•tdiBates. 


lE  X  (i  DF+TH+  2  KM+3  NP  +,  &c.  i^  X  AB) 

i  DF  +  IH  +  KM  +  NP+,  &c.  +  TAB 
Whence  ihe  following  rule  to  find  the  dittance.  of  the 
centre  of  gravity  G  from  one  of  the  exlreme  ordinates 
DF.    T6  the  fixth  of  the  firft  ordinate  add  thc  fixth 
of  the  laft  oidinate  multiplied  by  three  times  tbe  num- 


quoUent  muhiplied  by  the  dittance  between  the  feaian» 
will  give  the  altitude  of  the  centre  of  granty  above  tbe 

kecl.  •  ,     «.    _i. 

With  regard  to  the  centre  of  gravity  01  a  ihip,  *»• 
ther  it  i»  confidered  as  loaded  or  light,  tbe  opcratiM 
becomes  more  dJAicult.  The  momenium  of  eveiy  0* 
ferent  part  of  the  ftup  and  cargo  mnft  be  fbund  ^ 
rately  v»ith  refpea  to  a  horizonUl  and  allb  a  verticil 
plane.  Now  the  fums  of  thefe  two  momenlums  being 
divided  by  the  weight  of  the  Oiip,  will  give  the  altitijd» 
of  the  centre  of  gravity,  and  its  diftance  irom  the  ya- 
tical  plane  ;  and  as  this  centre  is  in  a  vertical  plane  pal- 
fing  ^through  thc  axis  of  thc  keel,  its  place  is  thereior» 
determined.  In  the  calculation  of  the  momentuni»,  « 
muft  be  obferved  to  multiply  the  wdght,  and  not  the 
magnitude  of  each  piece,  by  the  diftance  of  iU  centieot 
gravity.  . 

A  more  eafy  method  oT  Bndlng  the  centie  of  giawty 
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|iaf  of  a  (kip  is  by  a  mechanical  opmtion,  as  followt :  Con- 
|^'_  gnd  «  block  ef  as  light  wood  as  po(!ibk,  exad]y  fimi]ar 
wt^to  the  paits  of  the  propolĕd  draught  or  ihip,  by  a  fcale 
W  of  sbout  one-fbuTth  of  an  inch  to  a  foot.  The  block  tt 
-^  tlicn  to  be  Turpended  by  a  filk-thread  or  yeiy  fine  line, 
phced  in  diffnwnt  fituations  until  it  is  {ound  to  be  in  a 
fbte  of  equi]ibriam,  and  the  centre  of  gravity  will  be 
pMnted  out.  The  block  may  be  proved  by  Aiilening 
the  line  which  fiifpends  it  to  any  point  in  the  Une  join* 
rtf  ing  the  middles  of  the  fiem  and  poft,  and  weights  are 
to  be  fafpended  from  the  extremities  of  this  middle  line 
at  the  ilem  and  poft.  If,  then,  the  block  be  properly 
coBibuded,  a  plane  pading  through  the  line  of  ruCpen- 
Son,  and  the  other  two  lines,  will  8lfo  pafs  through  the 
keel,  ftem,  and  pofi.  Now,  the  block  being  fufpended 
in  tliis  maaner  from  any  point  in  the  middle  line,  a.line 
it  to  be  drawn  on  the  block  parallel  to  the  line  of  fut 
pcnfiMi,  Ib  that  the  plane  pafling  through  theiĕ  two  lines 
Bny  be  perpendicalar  to  the  Tertical  plane  of  the  (hip 
in  the  duredion  of  the  keel.  Tl;e  Ime  by  which  the 
block  it  fufpended  it  thea  to  be  remoTed  to  fome  other 
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conTenient  point  in  the  mlddle  line  ;  and  another  llne  Ocntre  of 
is  to  be  drawn  on  the  Uock  pandlel  to  the  line  fufpend-  .^"'^*?-  . 
ing  it,  «s  be&re.    Then  the  point  of  interfedion  of  thu        ' 
line  with  the  former  will  g^ire  the  pofition  of  the  centre 
of  gravity  on  the  block,  which  may  now  be  Lud  down 
in  tne  draught. 


Chap.  V.  Application  e/  the  preceding  Rutes  io  tht 
Determination  of  the  Centre  of  Gravity  and  the 
Hright  ofthe  Metacenttr  above  the  Centre  efGra- 
vity  ofa  Ship  ef  74  Gum. 

In  fig.  59.  are  lud  down  the  feTeral  redions  in  a  ho-  i<if.  5;. 
risontal  diredion,  by  planet  parallel  to  the  keel,  and  at 
cqual  diAances  iirom  eacb  other,  each  dittance  bdng  10 
JMt  o  inches  4  parts. 

L  Dtiermination  )ff  tht  Centre  of  Gravity  ef  the  upper 
HortKontai  SeBion. 

To  find  the  difiance  of  the  centre  of  graTityor  Ae 
plane  % g  oG  from  tbe  firft  ordinate  8/. 


Ordinates. 

OonbleOrd. 

lftFador( 

ift  Ptodudt. 

2dFaaort. 

2d  ProdttSt, 

Fcet  In. 

p. 

Tnt. 

In.   f. 

4 

Feet. 

In. 

P. 

Fcet.    Id.   P. 

»4    9 

0 

49 

6    0 

oi 

4 

II 

0 

«f 

.14     9     0 

iS    9 

6 

34 

3    0 

X 

34 

3 

0 

34    3    0 

0 

37 

6    0 

* 

75 

0 

0 

37    6    0 

19  10 

0 

39 

8    e 

3 

119 

0 

0 

39    8    0 

ao    7 

6 

4» 

3    0 

4 

165 

0 

0 

41     3    0 

M      t 

9 

4» 

•3    6 

5 

311 

5 

6 

42    3    6 

si    6 

3 

43 

0    6 

6 

258 

3 

'  0 

43    0    6 

«    7 

9 

43 

3    6 

J 

303 

0 

6 

43    3"  6 

«1     7 

9 

43 

3    « 

346 

4 

0 

43    3    6 

ai    7 

6 

43 

i    l 

9 

389 

1 

0 

43    3    0 

21     4 

0 

4» 

to 

426 

'O 

42    8    0 

30  10 

6 

4» 

9    0 

II 

459 

3 

0 

41    9    0 

19    9 

0 

39 

6    0 

la 

474 

0 

0 

39    6    0 

17    4 

6 

34 

9    0 

»3 

451 

9 

0 

34    9    0 

«3     I 

3 

2d 

582 

2  6 

3  6 

((3  X  i5)-4J  X* 

'79 

I 

X 

oi 

»3    I    3 

291     I 

3 

3897 

3 

I 

554    4    3 

Now3«97 

_JL 

-ix. 

0    0 

4  = 

3897 

~  X  10.0! 

l=70.C 

55^    4    3  554  *  25  "^      '    ■* 

Hence  the  diftanc^  af  thjs  centre  of  graTi^  of  doable  the  plane  8^  •  G  from  the fiift  orditwte, 

Sg,  is  -  .  -  . 

DiftanceofthItordinatefrom.theafitfideofftem.poft,  ... 

Diftance  of  tbe  centre  of  graTity  from  the  afl  fide  of  poll, 

IXflance  of  the  centre  of  graTity  of  double  the  trapezium  AR  g  8  from  itt  ordlnate  AR, 
Dittance  of  thlt  ordinate  mmi  the  aft  fide  of  the  fiem-poft, 

)Xftance  <^  the  centre  of  grayity  of  this  plane  from  the  aft-fide  of  the  ftero-poft 

■  ^*"""  of  tb«  centre  of  grawty  of  double  the  trapetium  G  0  y  y  fiom  its  ordinate  G  0, 
tSftance  of  this  ordinate  from  the  aft-fide  of  the  pofi, 

USance  of  the  centre  of  graTity  of  thit  tiapezlum  from  the  aft  fide  of  the  poft, 

IXftance  of  the  centie  of  graTity  of  the  feaion  of  the  flem.poft  from  thc  aft  part  of  the  poft, 

Diflaice  of  the  centte  of  graTi9  of  the  leaion  of  the  ftem  fiom  the  afl;  fide  of  the  poft, 

Ppa 


Feet. 
70.5 
^3  5 

84.0 

8.42 
0.58 


9.0 


169.76 
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The  areas  of  t}iefe  fevenl  planes,  calculated  by  the  common  method,  will  be  ts  £alIow : 

5538.90  for  that  oT  the  phne,  and  its  momentum  5558.9  X  84                       =  466947.6000 

199.13  for  that  of  double  the  trapezium  AR^8,  and  iis  momentum  199.13x9  =  1792.1700 

214.59  ''"'  *^*'  ''^  double  the  trapezium  G  0  y  y,  and  its  momentum  214.59  X  J59.22  =  34167.0236 

0.77  for  that  of  the  feflion  of  the  ftem-poft,  and  its  momentum  0.77X0.29  =:  o-M^j 

0.77  for  ihat  of  the  fe£Uon  of  the  ilem,  and  its  momentum  0.77  X  169.76  =  130.7152 

5974.16    Sum  -  -  -  -  J«3037-732i 

Now     '    "''^ —  =  84.2,  the  dlftance  of  ihe  centre  of  BravitT  of  thewhole  fedkm  from  the  aft  fide  Qf 
/974-16  ^    '  . 

the  ftem-poA. 

II.  Determination  ofthe  Centre  o/Grmity  of  the /econJ  Horiwntal  SeSion. 

To  find  the  diAance  of  the  centre of  grayitj  of  double  the  plane  ifnG  itota  itt  firft  ordinate  if. 


Ordinat 

es. 

DoHt 

>Ie( 

)k]. 

I.  Padors. 

i.Pr 

odiK 

et$. 

2.  Taa. 

2.  Produdt. 

Feft.  In. 

Pt«. 

Fcet  In.   i 

Pts. 

Teet 

In. 

ptj. 

• 

Feet  In.  Pts. 

II       2 

3 

22 

4 

6 

oi" 

3 

8 

9 

ot 

II 

a    3 

^S    3 

0 

30 
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0 

I 

30 

6 

0 

30 

6    0 

'Z     ^ 

0 

34 

10 

0 

2 

69 

8 

0 

34 
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18  10 

3 

37 

8 

6 

3 

"3 

I 

6 

37 

8     6 

jp  10 

6 

39 

9 

0 

4 

»59 

0 

0 

39 

9    0 

20     7 

0 

4» 

2 

0 

5 

205 

10 

0 

4' 

s    0 

21     0 

3 

42 

0 

6 

6 

252 

3 

0 

4' 

0    6 

21     2 

0 

42 

4 

0 

? 

296 

i 

0 

4» 

4    0 

21    0 

6 

42 

I 

0 

336 

0 

4» 

I     0 

20  10 

9 

41 

9 

6 

9 

376 

I 

6 

4» 

9    6 

29    6 

6 

4' 

I 

0 

10 

410 

10 

0 

4» 

I    0 

^2  '2 

0 

39 

8 

0 

II 

436 

4 

0 

39 

8    0 

18    6 

0 

37 

0 

0 

12 

444 

0 

0 

37 

0    0 

»J    9 

6 

3» 

7 

0 

»3 

410 

7 

0 

3« 

7    0 

II    2 

9 

S2 

5 

6((3Xi5)-4)xi 

»53 

5 

6 

oi 

II 

2    9 

273    *    3        546    4   .6 


369«    5    3 


523  "    6 


Hence  the  diftance   of  the   centre  of  graTitj  of  double  the  plane   6fa  G   from  iu  firft  ordinate  8*  ii 
360S     (     3  9698.4} 

2-2 i— I X  10.0.4=  i-2—iix  10.03=                    -                   •                       -  70.70 

523  II     6 '^         ^       5^395  '   " 

DiRance  of  thit  ordinate  from  tne  aft  fide  of  the  ftem-poll                            -                        .  13.5 

IMAance  of  the  centre  of  grayitj  of  tbe  aboye  plane  from  the  aft  fide  of  poft                -  .                84*9 

Didance  of  the  centre  of  grayity  of  double  the  trapesium  ARy8  from  itt  ordinate  AJR  .                  8.38 

Dittance  of  this  ordinate  from  aft  fide  of  ftern-poft                    •                     •                        .  0.57 

IXftBnce  of  the  centre  of  graTit;  of  the  trapezium  irom  the  ad  fide  of  the  poft              .  .               8.95 

Diftance  of  the  centre  oP  graylty  of  the  trapeziuih  before  the  ordinate  G  m  from  tbat  ordinate  5.74 

Dii^ance  of  that  ordinate  trom  tjie  a{t  fide  of  the  poft                     ...  '53-7* 

Diftanqe  of  tbe  centie  of  graTity  of  the  trapenum  irom  the  aft  fide  of  the  poft               •  •              >i9-5<' 


Diftance  of-  the  centre  of  gravit y  of  the  TeAion  of  the  ftem-poft  from  tbe  aft  fide  of  the  poft 
9iftuice  of  the  c^tre  of  gtavitx  of  .tht  fe£tioD  of  tbe  ficfli  £rom  ihe  aft  fide  «f  the  paft 


e.29 
««9-7< 
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The  areas  of  there  reveral  planes  being  calculated,  will  be  at  follow ; 

5355.22  for  tbat  of  tbe  plane  S/n  G,  and  its  momentum  5255.22x84.39  ss 
153.1 1  for  that  of  double  the  tiapezium  ARy*8,  and  its  momentum  153.11  X  8.95  =: 
18240  the  area  of  the  trapezium  before,  and  its  momentum  182.40  X  >  J9.52  = 
0.77  the  area  of  t1w  fedion  tS  the  AernpoA,  and  its  momentum  0.77  X  0.39  = 
0.77  the  area  of  the  ieAion  of  the  ftem,  and  its  momentum  0.77  X  169.76  = 

5592.27     Sum  ... 


3or 

CeiitRof 
Gravity. 


442963.4938 

290964480 
0.3333 
130.7152. 

473560.3148 


Now  ^^^ — '- — i-  =  84.68,  the  diAance  of  the  centie  of  na^tT  of  the  whole  feAion  itom  the  a{t-fide  of  thft 
5953.37  ^     •  '       ' 


Aem-poA. 


III.,  Determinaiion  oftht  Centre  o/Gramty  ^the  third  Hormontal  SeBion, 
DiAance  of  the  centre  of  graTtty  of  douUe  the  plane  8  #  m  G  from  its  firft  ordinate  8  e. 


Ordinates. 

Double  Ord. 

ift  Faaor8. 

lftPr« 

)du< 

h. 

2dFaa. 

2d  PioduAs. 

Tcet.   In. 

Pts. 

Fe»t.  Ip.  W. 

Feet. 

In. 

"ti. 

Fe«t.  Id.  Pt». 

6    7 

6 

»330 

0* 

2 

2 

6 

0* 

6    7    6 

II    7 

6 

«3    3    0 

I 

«3 

3 

0 

23    3    0 

n    « 

0 

30    2    0 

3 

60 

4 

0 

30    3    0 

17     I 

3 

34    3    6 

3 

103 

7 

6 

34    a    6 

J8    3 

0 

36    6    0 

4 

146 

0 

0 

36    6    0 

»9    3 

0 

38    6    0 

5 

192 

6 

0 

38    6    0 

19    9 

0 

39    6    0 

6 

237 

0 

0 

39    6    0 

30    0 

0 

40    0    0 

1 

380 

0 

0 

40    0    0 

20    0 

0 

40    0    0 

320 

0 

0 

40    0    0 

19    8 

3 

39    4    « 

9 

3^4 

382 

4 

6 

39    4    6 

19    I 

3 

38    3    6 

10 

I 

0 

38    2    6 

18    I 

0 

3IS     3     0 

II 

397 

10 

0, 

36     2     0 

16    3 

9 

33    7    6 

13 

39» 

6 

0 

ilj  % 

13    3 

3 

26    4    6 

»3 

34* 

10 

6 

8    4 

6 

16    9    0 

((3X15)- 

4)x^ 

=  114 

5 

6 

oi 

846 

243    5    3        484  10    6 


3347 


469  10    6 


Hence  tbe  diAance  of  tbe  centre  of  gnivity  of  double  the  plane  8  «m  G  from  its  firft  ordinate  %e  !s  s 

i24L±_|xio    o    4  =  3-^x10.03=  ... 

469  10    6  469.87  ^ 

Drilance  af  this  oidinate  firom  the  ait  fide  of  the  poft  >  •  . 

Heoce  thc  diftance  of  the  centre  of  gravitj  of  tbis  plane  6om  the  aft  fide.of  the  poft  it 

Dittance  of  the  centre  of  grayity  of  double  the  trapenum  AR.«  8,  from  iu.  ordinate  AR 
OiAttice  of  tbis  ordtnate  irom  the  aft  fide  ef  the  poft  ... 

Biftance  of  tbe  eentre  of  graTitj  of  this  trape^nm  frQm  tbe  ait  fide  qf  the  poft  . 

OiAance  of  tbe  centre  of  graTity  of  the  fi>remoft  trapezium  from  its  ordinate  G  «8 
l¥flafice  of  tbis  ordinate-from  the  aft-fide  of  the  poft 

BiSaace  of  the  centre  of  gTartty  of  tbii  trapeuum  from  tbe  af^  fide  of  the  poft 

Djtance  of  the  centte  of  gravity  of  ihe  re^ion  of  the  poft  from  the  aft  fide  of  th«  poft 
Siilaiicc  of  the  cenUe  of  graTJty  of  tbe  le£^on  of  the  flem  from  thc  aft  fide  of  tbe  p<rfl  ■ 


8.61. 


5-»9^ 
'53  78 

158.97 

0.39 
169.76  . 


The. 


Digitized  by 


Google 


39* 

CentKot 
OrtTitjrl 


S  H  I  P-B  U  I  L  D  I  N  G. 

> 

The  areas  of  there  feTeral  planei  mll  be  found  to  be  u  folIows : 


471 2.7961  for  that  of  double  the  plane  8emG,  and  its  momentum  471  a.jg6i  X  84.94  = 

93.84  the  area  of  donbLe  the  trapenum  AR  3  e  88,  and  its  momentum  93.84  X  S.61  = 

131. 1  for  thAirea  of  foremofl  trapezium,  and  its  momentum  131. i  X  158.97=7 

0.77  the  area  of  the  fe£tion  of  the  poft,  and  its  momentum  0.77  x  0.29=  < 

0.77  the  area  of  the  tt&ioa  of  the  &em,  and  its  momentum  0.77  x  169.76= 


4D0304.9007 
807.9624 
20840.967 

130.715J 

422084.7706 


4939.2761    Sum  ....  - 

Now T''      :::  8 c.4(,  tbe  dift>nce  of  the  centie  of  mTitT  of  the  wbole  ieftion  from  the  a&  fidc  <( 

4939.2761 

toepoft. 

IV.    Determinatum  ofthe  Centre  o/Gramty  ofthe  Tourth  Horistontal  SeSion. 
DtHance  of  the  centre  of  graTitj  of  double  the  plane  8<//G  from  its  firfl  ordinatc  %J. 


Ordinates.         Double  Ord. 


Feet.  In.  Pts. 

3     3    fi 

7    9 

II  II 

8 


.'I 

18 
18 


17  10 
17  2 
15  lO 
13    6 

9    7 

5    4    9 


o 
o 

9 

o 

9 
9 

o 
o 

I 

3 

o 
6 


TttU  In.  Pts. 
670 

23  10 

»9    5 
32    6 

34  9 
3<S  3 
36  10 
36  6 
9 


35 
34 
3» 
»7 
»9 


o 
o 
6 
o 
6 
6 
o 
o 
6 
o 
6 
o 
o 


I.  Fa&oi«. 

I 
2 
3 
4 

i 


9 
10 
II 
12 
«3 


I.  Produds. 

F(et.  Iii.  Pti. 
112 

6 

8 


10    9    6  ((3X15)— 4)  X 


»5.   7    <        4"    3 


15 

^8    4 
130    o 

173  »' 

217  9 
257  10 
292  o 
322    I 

340  10 
348     9 

3*4  o 
250    3 

,    73    8  II 

3883    IF      O 


O 

o 
6 

o 

J 

o 
o 
o 
6 
6 
6 
o 
o 


2.  Fad.    2.  Prodttda. 
Feet  In.  Pls. 

oi     336 
15    6 

23  10 

29  5 
32  6 

34  9 
36  3 
36  10 
36  6 
35 
34 
31 
27 
19 


oi 


9 

{ 

o 
3 

4 


o 
o 
6 
o 
6 
6 
o 
o 
6 
o 
6 
o 
0 


402    6    9 


Hence  the  diftanc6  of  the  centie  of  graTity  of  doubk  the  .plaae  SJ/C   fimn  its  firft  ordinate 

288^  II    o  2883.916 

=  ^—^ — 7—  X  10    o    4  = ^•^2—  X  10.03  =  ... 

402    6    9  ^  -      402.56     -  ^ , 

IXflanceof  thisoidinate&omtheaftfideofthepoft  -  -  - 

DiAance  of  the  centte  of  giavity  of  the  plane  &om  the  a{k  fide  of  the  poft 

Dittance  of  the  centre  of  RraTity  of  double  the  trape^ium  AKJB  firom  its  oi^Cnate  AR 
Piilance  of  this  ordmate  from  ^e  aft  fide  of  the  poft  •  - 

IMAance  of  the  centre  of  grayity  of  the  trapeuum  firom  the  af^  fide  of  the  poft  -  • 

Diftance  of  the  centie.of  gravity  of  the  foremoft  brapezium  fiom  its  ordinate  G  / 
piAance  of  this  ordinate  frem  aft  fide  of  the  poft 

Di^ance  of  the  centre  of  gravity  of  the  trapezium  from  the  aft  fide  of  ihe  poft  •  > 

DiAance  of  the  centre  of  gravity  of  the  kOaaa  o£  the  poft  firam  it*  aft  fide 

jUAance  of  the  centie  of  gravity  of  the  fe3ion  of  the  ftem  froin  the  aft  fide  of  the  poft 


8i;is 
71.85 


158.61 

0.39 
169.70 


Digitized  by 


Google 


jK, 


S  H  I  P-B  U  I  LD  I  N  G. 

The  uea«  of  there  feTeraI  pluiei  being  calculated,  «ill  be  u  fbUow : 

4037.6768  for  that  of  doublc  the  plane  idiG,  and  iti  mamentiim 4037.6768x85.35  s 
51.12      tbe  area  of  double  the  trapeshim  AR4/8,  and  iu  mamentum  51.1 2  x  8.47  = 
79.16       the  aiea  of  the  foremoft  trapeaium,  and  iti  momentum  79.i6x  158.61  ss 
0.77      the  area  af  the  fedion  of  the  poft,  and  iu  momentum  0.77  X  0.39  =: 
0.77      the  area  of  the  fedion  of  the  ilem,  and  iu  momentum  0.77  X  169.76  = 


4169.4968     Snm 


34461 5.7149 

432.9804 

"5555670 

0.2233 

130.715» 

357735-2074 


Theh   357735-^74  _  g ,,go  ^  diftance  of  the  iburth  hotisontal  iedion  fix>m  the  aft  fide  of  the  Aem-poS. 
4169.4968        •'       -  ' 

V.  DkunmHatioa  ofthe  Centre  (ifGrmity  qfthe^h  Horkionta/ Seaioir. 
I)iAanceof  thecentreofgnTit7*f  doubletheplane  SeiGbomh»  firftoi^ate  8r. 


Ordinates. 

Double  Ord.      i.  Faaon. 

z.  Prodv 

&». 

3.Faa 

.    3.  Ptodua*. 

Feet.  lo. 

L. 

Feet  In. 

L. 

F«et.  In. 

L. 

'Feetla.  L. 

'     2 

0 

3    6 

0                 o^ 

0     7 

0 

oi 

I 

9    0 

Jl 

0 

9    0 

0                      I 

9    0 

0 

9 

0    0 

0 

16    6 

0              a 

33    0 

0 

i6 

6    0 

3 

23     4 

27    8 

6              3 

70     I 

6 

H 

i% 

13  10 

3 

6              4 

iio  10 

0 

»7 

15    3 

0 

3a   6 

°              i 

152    6 

0 

30 

6    0 

16    0 

3 

32    0 

6               6 

19*    3 

0 

3« 

0    6 

16    5 

0 

32  10 

%       l 

229  10 

0 

3» 

10    0 

16    3 

0 

32    6 

260    0 

0 

3« 

6    0 

15    9 

0 

31    6 

0              9 

283    6 

0 

3« 

6    0 

14  10 

0 

39    8 

0             10 

296    8 

0 

29 

8    0 

12  10 

3 

25    8 

6             II 

282    9 

6 

25 

8    6 

9    8 

9 

19    5 

6             12 

333    6 

0 

19 

5    6 

6    I 

6 

12     3 

0             13 

4)x4 

»59    3 

0 

13 

3    0 

3    3 

0 

6    6 

o((3Xi5)— 

44    5 

0 

<?5 

3 

3    0 

166    6    3      333    o    7 


»358    3    o 


328    o    6 


Hence  the  diftance  of  the  centre  of  giaTitj  o£  double  the  plane  iekG  firom  ito  firft  oidinate  i<    *  ^  -^' 

338    o    6 
2358.25  •  , 

'^**  °  ^^lk^^^^^^^  ■         -         -        -        ^-      .  73.10 

IMftanceof  this  ordinate£rom  theaftfide  of  thepoit  .... 

I)iftanceof  thecentreof  grtntyo^  the  plane  &om  the  aftfide  of  thepol^  ... 

I>iftance'  of  the  centie  olmyitr  of  double  the  trapezium  AR  e  8  ficom  iu  ordnate  AR  •  • 

Difiance  of  this  ordinate  uom  the  aii  fide  of  poft  ..... 

DiAance  af  centre  of  gravity  of  trapedum  finm  afl  fide  of  the  poft  ... 

BiAanee  of  the  centre  of  mviiy  of  the  foremoft  trapesium  irom  iu  on&iate  Gt 

BiOance  of  this  oidinate  irom  the  aft  fide  of  poft  >  .  .  .  -    , 

IKftanceofthecenUcofgnnrat7  of  thcforemofttnipezium&om  theaftfideof  thepoft  >  1581,00 

Sittanee  of  the  centre  of  graTity  of  the  fedion  of  the  poft  from  the  aft  fide  of  poft  .  .  O.29 

IKftanec«f  thecentteafgraTity  of  thefeai«noftbeftemfiom  theaftfideofp(^  .  -  169.76 

Th» 


8.00 


Digitized  by 


Google 


S  H  I  I?-B  U  i  t-B  I  N  G. 

The  areas  of  thefe  fevetal  planes  being  cakulated,  will  be  as  follow. 

3290.2412  £>r  the  area  of  double  the  plane  8ciG,  and  its  momentum  3290.3412x85.6=: 
.3I.2I       the  area  pf  double  the  tiapezium  ARr  8,  and  its  momentum  31.21  x8ss 
42.43       the  aiea  of  the  foFemaft  trapezium,  and  its  mooientum  42-43  X  ijSss 
0.77       the  aiea.of  the  fe£tion  of  the,pofl,  and  its  momentum  0.77  X  0.29= 
0.77       the  azea  of  the  fe£tion  of  the  ilem,  and  its  momentum  0.77  X  169.76:5 


281644.6467 
249.68 
6703.94 
0.2233 
130.7152 


3365.4213    Sum  .......        288739.2052 

Now    ■       -  — —zz  85.79,  the  difiance  of  the  centre  of  gravity  of  the  whole  fe£Uon  from  the  afl  fide  of  the 


Aecn. 


3365.4212 

YI.    Dettrmmation  ofthe  Centrt  ofGravily  oftheJiKth  Hori-xontal  SeSion. 
Diftance  of  the  centie  of  graTity  of  double  the  plane  8  i  t  G  from  its  firft  ordinate  8  t. 


Ordinates. 

Double  Ord. 

I. 

Faaor8. 

I.  ProduSs. 

3.  Paa. 

3.  Produds. 

Feet.    In. 

u 

Feet. 

In. 

1. 

Feet. 

In. 

L. 

Ftet. 

In.    I, 

I     0 

0 

2 

0 

0 

oi 

0 

4 

0 

°' 

I 

0     0 

a    S 

0 

4 

10 

0 

I 

4 

10 

0 

i 

10     0 

4    5 

0 

8 

10 

0 

a' 

»7 

8 

0 

10     0 

7    3 

6 

14 

7 

0 

3 

i^ 

9 

0 

M 

7    0 

10    I 

9 

20 

3 

6 

4 

81 

2 

0 

30 

3    6 

13      I 

3 

24 

X 

€ 

J 

121 

0 

6 

«4 

3    6 

13    3 

0 

26 

6 

0 

6 

159 

0 

0 

s6 

6    0 

13    9 

9 

»7 

7 

6 

i 

193 

4 

6 

27 

7    6 

13    7 

0 

27 

2 

0 

>    *'7 

4 

0 

27 

2    0 

12    8 

0 

2J 

4 

0 

9 

228 

0 

0 

aj 

4    0 

10    6 

6 

21 

I 

0 

10 

210 

10 

0 

21 

I     0 

7     I 

0 

»4 

2 

0 

II 

iJJ 

10 

0 

14 

2    0 

4    7 

3 

9 

2 

6 

12 

IIO 

6 

0 

9 

3     6 

2  10 

6 

J 

9 

0 

13 

74 

9 

0 

J 

9    0 

I    6 

9 

3 

I 

JX( 

(3X 

xj)- 

-4)x 

i     31 

4 

3 

oi 

I 

6  .9 

"7    4    3        434    8    6 


1639    9    3 


232 


Hence  the  diAance  0f  the  centre  of  gravity   of  double  the  plane   8  i  v  G  irora  iu  firft  ordinate  8^is 


^639    9     3 


Xio 


1639.77 
4  =  —  X  10.03  = 

"*      232.14  '^       •' 


*3*    I     3       .  - 

DiAance  of  thu  ordinate  &om  alt  fide  of  poft 

Hence  the  diftance  of  the  centie  of  gra^itj  of  the  plane  from  the  aft  fide  of  the  poft  is 

Diftance  of  the  centre  of  gravity  of  the  trapez!um  AR  b  8  from  its  ordinate  AR 
Diftance  of  this  ordinate  oom  the  ah  fide  of  the  poft  -        .        -  . 

IMftance  of  the  centre  of  gra^ity  of  the  trapezium  from  the  aft  fide  of  the  poft  .  . 

I^Aance  of  the  centre  of  gravity  of  the  foremoft  trapesium  from  the  ordinate  G  < 

Diftance  oi^this  otdinate  from  tbe  aft  fide  of  °poft  ... 

DiftanGc  of  the  centre  of  gravity  of  this  trapezium  from  the  aft  fide  of  the  poft 

Diftance  of  the  ccntre  of  gra^ity  of  the  iedion  of  the  poft  from  its  aPt  (ide 

Diftance  of  the  centre  of  gravit]r  of  the  fe£lion  of  the  ftem  &om  the  aft  fid^  of .  the  poft 

The  areas  of  there  planes  will  be  found  to  be  as  follow : 

3338:3642  lot  that  of  double  the  plane  8  b  i  G,  and  its  momentum  2328.3642  +  84.34  = 
31.52       for  the  area  of  double  the  trapezium  AR  h  8,  and  its  momentum  21.52  X  7.46  = 
15.04       the  area  ofthe  feremoft  trapez)um,  and  itsmomentum  15.04  X  156.7=: 
0.77       the  area  of  the  feftion  of  the  poft,  and  its  momentum  0.77  X  0.29  =  - 

.    0.77      the  area  of  the  ^edioa  of  tbe  ftem,  and  its  momentum  0.77  X  169.76  =: 

^1366.4642    Sum  ...  « 


156.70 

0.29 
169.76 

196314-^^ 

160.539» 

3356.7080 

o.t233 
130.715* 

1990*2.4823 


Digitized  by 


,yGoogle 


N 


SHIP-BUILDING. 

Now  ?990»M  »3  ^  s^  j^  ^  diOanee  of  the  centre  of  gttTitr  of  Uie  whole  frola  tlie  aft  4ifeof  (Wpoft. 

VII.    thterminatitm  ^f  tki  Centre  t^  Grwity  ofthefeventh  Hermontal  SeSion. 

Sittance  of  the  centie  of  granty  of  doaUe  thc  plane  8  « ii  G  from  itt  fiift  oidinate  8  a. 
Oi^tc*.         Souble  Ord.      I.  Fadort.  i.  Produa*.     s.  Fad.     a  Prodii£U. 


Feetln.liii. 

Feet  lo. 

L. 

Feet  In.  lin. 

Feet.In.  Lin 

O     8     O 

4 

0 

H 

0 

3    8 

oi 

0 

8    0 

I    I    6 

3 

0 

I 

a 

3    0 

a 

3    0 

I    7    6 

3 

0 

a 

6 

6    0 

3 

3    0 

I  10    9 

9 

6 

8 

II 

4    6 

3 

9    f 

a    I    3 

6 

4 

16 

10    0 

a    6 

a    I    6 

0 

J 

ao 

10    0 

a    0 

I  lo    9 

6 

6 

aa 

9    0 

9    « 

I    8    o 

0 

1 

«3 

4    0 

4    0 

I      I     0 

0 

»7 

4    0 

a    0 

090 

0 

9 

>3 

6    0 

6    0 

e    8    0 

0 

10 

»3 

4    0 

4    0 

0-80 

0 

it 

It 

8    0 

4    0 

080 

0 

ta 

0    e 

4    « 

080 

0 

13 

«7 

4    0 

4    0 

080 

4 

:< 

C3Xi5)— 4 

\)xi 

9 

I    4 

of 

0 

8    • 

18    a    9         36    s    6 


305    4    6 


35 


Hence  tlw  dilbnce  of  the  ccnttc  of  giai^  of  douUe 

ao5  4  6 
tlus  plane  fiam  itt  firft  oidinate "    «c  t  6^*®  °  't 

~.«>5-37         o   - 
.^1^X10.83=         .  .         . 

TIk  diSaace  of  thit  ordinate  from  afl  fide  of 
fofts  .... 

Haice  the  diAaoce  of  thc  centre  of  grcTi^  of 
dut  plane  fram  the  aft  fide  of  the  poft  ii 

DiAance  of  the  centie  of  grayity  of  doublc  tbe 
icdangk  AR  o  8  from  itt  oidinate  AR 

DiSance  of  thit  ordinate  fiom  the  aft  fide  of 
tfaepoft  -  -  -        - 

DiAance  af  tbe  centte  of  giatity  of  tUt  te&- 

BDgk  fitom  the  ait  fide  cS  the  poft 
Dittance  of  tbe  centre  of  grayity  of  the  fi>ie> 

iiioft  icdangle  firam  iU  ordinate  Y  T  ef 
Diftance  of  thit  or^nate  firom  the  aft  fide  of 

thepoft  ... 


71.15 
645 
0.58 

7-03 

1.35 

153-78 


DiSance  of  th^  centre  of  graTitj  of  this  reA- 
angk  £ram  the  aft  fide  of  the  poft  I55-03 

DiAance  of  the  centre  of  gravity  of  the  <ec- 
tion  of  the  poft  fiam  itt  aft  fide  0.39 

Didance  of  the  centie  of  graTity  ef  tlie  iec- 
tion  of  the  ftem  liom  ue  aft  fide  of  tlie 
-    poft  •  '  -'  •  i69.7({ 

Now,  the  areaa  of  thde  ic«enil  plant  beiiig  ciJculated 
«iU  be  w  tBUow*. 

Voi.  XIX.  Part  I.    ' 


353.3536,   tlie  area  of  double  the  pUn 
8«ilG,  and  itt  momentum 

.    35a-a53«X7a.»5=   ^     a54»5 

17.1570,  the  aiea  ef  douUe  the  leaan- 

glc  AR  a  8,   and  itt  aoo- 

mentum  17.1570x7^3=       130.6137 

3.3350,  the  area  of  the  fi>remoft  n&' 

angle,  and  itt  momentum 

3.5250x15503= 
0.77,      the  area  of  thc  iection  of  the 

poft,    and    itt   mementum 

0.77X0.39= 
077,         the  aica  of  the  ledion  of  thc 

ftem  and    itt    momentum 

0.77x166.76= 


9  » 


J»5-4747 


0.333^ 


374.475« 


«  30-7 15» 
Sum        36x83.1343 


Hien 2_~go.oe     die   diftance   of  tlic 

374.3756      ^  ^^' 

centre  of  graTitj  of  the  whole  fedion  fi:om  the  A  fide 
of  thepoft. 


VIIL  Determination  tf  the  Cenirt  of  Gnnitj/  (if  tie 
eighth  Plane. 

Thit  plane  it  eqnal  in  length  to  the  (eTenth  horison- 
tal  pUne,  and  its  bieadth  it  equal  to  thal  af  the  keel. 
The  diftance  between  tbe  TeTenth  and  eigbth  i^net  is 
three  feet,  but  which  is  bere  talien  cquai  to  3  iiset  ii| 
inches. 


<n 


Diftance 
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Oentre.of  IMOance  between  the  aft  fidc  of  the  poft  and 
.°"^»^        the.fitft  ordinate  -  -  - 

Fourteen  intervals  between  the  fifteen  ordi- 

nates,  each  interval  being  10.03  fcet 
Biiiance  of  the  laAordinate  from  lhefore  foot 

Hence  the  length  of  the  eightk  plane  is 
Which  mulliplied  by.  the  bresdth 


140.42 

2.2 
156.12 

1-33 


The  produ£l  is  thc  are*  of  this  pl«ne-  -  208. 

The  dittancc  of  its  centre  of  grav!ty  hota  the 
aft  Hdc  of  the  poft,  being  equal  to  half  Its 
length,  is  -  -  -  78.06 

Thc  ccntres  of  gravity  of  theCe  eight  planes  being 
found,  thc  dirtance  of  the  centre.of  gv»vity  of  Uic  bot- 
tom  of  the  Oiip  from  \he  att  fide  of  the  poft,  and  alfo 
its  altitude,  may  from  thence  be  ealily  deteimined. 

From  the  principles  already  explained,  the  diHance  of 
the  centrc  of  gravity  of  thc  bottcm  from  the  aft  fide  of 
thc  poft,  is  equal  to  the  fum  of  .the  momentums  of  an 
infinitc  number  of  hor>zontaI  plaoes,  divided  by  the  fum 
of  the(e  planes,  or,  which  is  the  fame,  by  the  folidity 
of  the  bottom.  As,  bowever,  we  havc  no  more  than 
eight  planes,  we  muft  4hercfore  conceive  their  nomcn- 
tums  as  thc  ordinales  of  a  curve,  whofe  diftance8  may 
be  the  fame  asihat  of  Hhe  honzontaI  pknes.  Now  Uie 
fii'm  of  thefe  oidinates.minus  half  the  fum  of  the  exireine 
ordinates  being  multipltcd  by  their  difiancc,  giyes  thc 
furface  of  the  curvc  j  of  which  any  ordinate  whatever  re- 
prefents  the  momentum  of  the  horizonlal  plane  at  the 
lame  altitudc  as  thefc  ordinates  ;  and  the  whole.^urrice 
will  reprefent  the  fum  of  the-momentums  of  all  ihe  hori- 
'Zonlal  planes. 


Hor  Plines.  VM. 

5974-16     ci 

5592-27 

-49-.19-27 
4169.50 

336542 
..3366.46 

374-27 
208.00 
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2987.o'8 

5592-37 
4939-27 
4169.50 

336542, 
2366.46 

374-27 

J04.0C 


23898.27 


503037-73 
473560.2* 
422084.77 

3.f7735-2« 

288729.20 

199022.48 

21682.12 

16236.48 


ci 

I 

I 

I 

I 

1    ■ 

I 

64  • 


Produ^ 

251518.86 
473560.21 
422084  77 

357735-21 

28^729.20 

.  199022.48 

21682.12 

8118.24 

20224^1.09 


Now   go2245i.09_g    .     ^^^  itCiinct  of  the  centre 
23898.27     .  ^    ^       . 
ef  gravity  of  the  bottom  of  thc  (hip  {irom  thc  aft  fide  of 
tbe  poft. 

The  height  of  the  centre  of  gravity  of  the  bottom 
Bbove  the  lower  edge  of  thc  keel  may  be  determined  by 
the  fame  principles.     Thus, 

To  one-fixth  of  the  lowermoA  horizontal  feAion  add 
the  produd  of  one-fixth  of  the  uppermoft  fe£lJon  by 
three  times  the  numlier  of  fe£Uons  minus  four  thc  fe- 
cond  fe6Iion  in  arcending,  twice  the  third,  three  times 
the  fourth,  &c. ;  and  to  half  the  fum  of  thc  extremc 
planes  .add  all  the  intermediate  oncs.  Now  the  firft  of 
thefe  fums,  multiplied  by  the  diftance  between  the  planes 
or  fe£lions,  and  divided  by  the  fccond  fum,  gives  the 
altitude  of  the  centrc  of  gravity  of  the  bottom  of  the 
fliip  above  the  lower  edge  of  the  kecl  as  requircd. 


Hor.  Plar^s. 

lftF4 

208.00 

oj 

374-27 
2366.46 

33<55'42 
4169.50 

4939-27 
5592-27 

I 
2 

3 

4 
5 
6 

ittProJuca  tSTia,  laProJuas.  ^ 


3467 
374-27 
473292 

10096.26 

16678.00 

24696.35 
33553-62 


1 
I 

I 
X 

I 


597r-'6((3X8)— 4)  x-J  19913-87      ci 


104.00  — nf( 

374-27 
2366.46 

3365-42 
4169.50 

4939-27 
5592-27 

2987  08 


110079.96 


23898.27 


^°''  "^«gs!^?  ^  2.95=13.588,  the  height  of  the 
centre  of  gravity  of  the  bottom  of  the  (liip  above  ihe 
lower  edge  of  the  keel. 

■\Ve  have  now  founa  the  dift»nce  of  ihe  cenlre  of  grs- 
vity  of  ihc  bottom  of  the  ftiip  from  the  aft  fide  of  the 
poft,  and  iis  altitude  above  thelower  edge  of  the  keeL 
Hence  the  Ihip  being  fuppofed  in  «n  upright  poGtion, 
this  centre  of  gravity  will  necetTarily  be  in  the  yertical 
longitudinal  Tetlion  which  divides  the  Ihip  into  two  equal 
and  fimilar  parts  ;  the  pofition  of  this  centre  is  therefore 
determined.  ^ 

It-nowTdm«ins'lo  find  the  hcigbt  oS  the  metacenterD«tcii| 
above  the  centre  of  gravity  ;  the  exprtflion  for  this  alii-'°V'' 

tude,  as  found  in^Chap,  III.  is^^^^^^ir — ;  which  we  (hall'-'^'"^ 

now  apply  to  determine  thc  metacenter  of  the  (hip  o^*^* 
74  guns,  whole  centre  6f  gravity  we  hBvie  alreadyfoond."J|^ 


OrJ.  i>fthe  Plane  ofFloatatioa. 

Cub.ofOrdinatn. 

fic<-t.  Im  !)(;$. 

Tcet  aiid  dec.  of  F«Mit.  ' 

14      9 

0 

14.7 

3209.046 

17       1 

* 

17.1 

5000.211 

t8    9 

0 

18:7 

■    6591.797 

19-  10 

0 

J98 

7762.392 

20     7 

.6 

aoi6 

8741.616 

21     I 

^ 

21.2           ; 

9595-703 
993»  375 

21     6 

3 

21.5 

21     7 

9 

21.7 

102^.109 

21       7 

9 

21.7 

1.0289.109 

21       7 

•6 

2I-.7 

10289.109 

•       •«     4 

0 

21.3 

9663.597 

20    10 

b 

20.9 

91 29.329 

19      9 

0. 

•9-7 

7703-734 
5268.024 

»7     4 

6 

'    17.4 

J3     1 

3 

13-1 

224B.091 

291     I 

3 

1          291.1 

115719.442 

Ordinate  at  10.03  '^'^  *^^'  '^  ordi- 

nate  8^ ,=4,  of  which  the  cnbe  is 

64,  and64X4 
.Ordinate  at  10.03  ^**'  '•^'"'^  *^*  '"■^'- 

nate  60=6,  cube  of  which  is  2r6 

and  2i<  X  i 

Sum  ... 

I>i(i«nce  between  the  ordinatei 

Produa 


i^ 


108. 


115859.442 
10.03 

1162070.20326 
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*nmof  Piodutt  -  -  1162070.2032^ 

wiHj.  Haif  the  cube  of  tbe  after- 
^  '  moR  ordJnate  -  32. 

Half  the  cube  of  ibe  thick- 
nels  of  the  iletn  •  0.14 

■     Sum  -  -  32.14 

DiSance  between  the  ordinates    3.0 

Produa  -  -  -         -        96.42 

Half  the  cube  of  tbe  fore- 

inoll  ordinate  -  108. 

Half  ihe  cube  of  tbe  thick- 

nersof  ihe  item  -  .14 

Sam  -  -  108.14 

I  Dittance  bet-ween  the  ordinates    5.5 

1  Produa  -  -  -  594-77 

.1         r    -  ^ 

/j»*  -  -  1162761.393  26 

4/yJ.lf  -  -  2325522.78652 


I  li  B  I  i^a 


3<=>7 


775174.26117 

The  folkiity  of  the  bettomris  2527^  ton»-=:70o  18.67 

cubic  feet :  hence  2LX.^—  lIUL—.—  i  1.07  feet,  the 
V  70018.67  ^  ' 

ahitude  of  the  metacenter  abovc  the  centre  of  gravity 

of  the  bottom  of  the  Aiip. 


APPENDIX. 

Whek  a  (bip  is  built,  <he  muft  be  fitted  with  maAs, 
yards,  fails,  ropes  and  blocks,  or,  in  olher  words,  (he 
muft  be  riggtd  before  Ihe  can  go  to  fea.  To  complele 
this  article,  it  may  therefore  be  thought  nectlTary  lo 
treatof'the  art  of  rigging  veffels ;  but  we  have  elfe- 
where  (fce  MAST-Rigging,  Rope-Makino,  and  Sail) 
Aiown  how  the  feveral  parts  of  a  lbip's  rigging  are 
roade ;  and  the  art  of  pntting  them  properly  togetber, 
fo  as  to  make  the  (hip  beft  aniWer  the  purpore  for  wbich 
Oie  is  intended,  depends  upon  a  juft  knowledge  of  the 
impulfe  and  refiftaiice  of  Auids,  and  of  tbe  theory  and 
praaice  of  fcaman(hip.  (See  ResisTANCE  of  Tlwds 
and  SE.^Manship).  Nolhing,  tberefore,  of  thc  fubjeft 
i$  left  to  us  here,  except  we  were  to  ftate  in  few  words 
the  progre(iive  method  of  rigging  (hips  \  but  ihere  is  no 
one  undeviating  mode  which  v\  purfued,  as  the  nature  of 
the  operation  is  fuch  that  all  tbe  parts  of  it  may  be  ad- 
vancing  at  the  fame  time.  We  (hall  therefore  take  oiir 
leave  of  Jliips  and  Jhip-building  with  a  few  general  ob- 
(ervalions  on  fail-maHng,  and  refer  our  readers  for  fer- 
ther  informat?on  to  the  very  clegant  work  on  the  E/t" 
nents  and  TraBiet  of  Rigging  and  Stamanfhif>  in  two 
volumes  quartO. 

Sails  are  made  of  canvas,  of  diSerent  textures,  and  afe 
extended  on  or  between  the  maAs,  to  receive  the  wi.-.d 
thaf  force8  thc  veffel  through  the  water.  They  are 
qiiadrihteral  or  triangular,  as  has  been  elfewhere  de- 
fcribed,  and  are  cut  out  of  the  canvas  cloth  by  cloth. 
Tke  vridth  is  governed  by  the  length  of  the  yard,  gaff, 
boom,  or  fiay )  the  depth  by  the  height  of  the  aafi. 


In  the  valuable  work  lo  wbich  we  have  juH  referrcd,  Approdi». 
the    following  dire£lions  are    given    for  cutting  fails.         • 
"  The  width  and  depth   being  given,  (ind  ihe  nurobe^ 
of  clotbs  the  widlh  requires,  allowing  for  feams,  tabling 
on  the  leeches,  and  (lack  cluth  }  and,  in  the  deplb,  al- 
low  for  tabling  on  the  head  and  foot.     For  fails  cut 
fquare  on  the  head  and  foot,  uith  gores  only  on  the 
leeches,  as  fome  topfails,  &c.  the  cloths  on  the  head. 
between  the  leeches,  are  cut  fquare  to  the  depth  }  ana 
the  gores  on  the  leeches  are  found  by  dividing  the  depth 
of  the  fail  by  the  number  of  clotns  gored,  which  gives 
the  length  of  each  gore. ,    The  gorc  is  fet  down  from  a 
fquare  with  the  oppoiite  felvage  }  and  tbe  canvas  being 
cut  diagonally,  the  longeft    gored  (ide   of  one  clotn 
nakes  the  (borteft  (ide  of  the  neict ;  conrcquently;  the 
firft  gore  being  known,  the  reft  are  cut  by  it.     In  the 
leechcs  of  toplails  cut  hollow,  the  upper  gores  are  long- 
er  than  the  lower  ones ;  and  in  fails  cut  with  a  roach 
leech,  the  lower  gores  are  longer  than  the  upper  ones. 
This  muft  be  tegulated  by  judgment,  and  care  taken 
that  the  whole  of  the  gores  do  not  exceed  the  depth  of 
the  leech.     Or,  by  drawing  on  paper  the  gored  (ide  of 
the  fail,  and  deliheating  the  breadth  of  every  cloth  by 
a  convenient  fcale  of  .equal  parts  of  an  inch  to  a  fM0t, 
the  length  of  every  eore  may  be  found  with  precidon. 
Sails,  gored  with  a  Iweep  on  the  head  or  ihe  foot,  or 
on  both,  have  the  depth  of  their  gores  marked  on  ihe 
felvage,  from  the  fquare  of  the  given  depth  on  each 
clolh,  and  are  cut  as  above ;  the  longeft  felvage  of  one 
ferving  to  meafure  the  (borteA  felv3gc  of  the  next,  be- 
ginning  with  the  firft  gored  cloth  ne.Yt  the  raiddle  in 
fome  fails,  and  the  firft  cloth  nc.\t  to  the  maft  leech  iii 
others.     For  thofe  gores  that  are  irregular  no  ftrift  rule 
can  be  given  ;  they  can  only  be  determined  by  the  judge- 
ment  of  the  fail.maker,  or  by  a  drawing. 

"  In  the  royal   navy,  roizen   topfail$   are   cut  with™^*'' 
three  quarters  of  a  yard  hoUow  in  the  foot ;  but,  in  lhft","^  JJ"' 
merchant  lervice,  top  and  topgallant  fail$  are  cut  with  Rig^mg 
more  or  lefs  bollow  in  the  foot.     Flying  jibs  are  cut"'.''  Sea- 
with  a  roach  curve  on  the  ftay,  and  a  three-inch  gore"''!^!^^*» 
in  each  cloth,  (hortening  from  the  tack  to  the  clue.  P'*'' 

Lower  fludding.fails  are  cut  with  fquare  leeches,  and 
topmaft  and  topgallant.maft  ftudding  fails  with  goring 
leeches. 

"  The  lengtb  oTwe^  and  middle  bands  is  governed  by 
tbe  xvidth  of  the  fail  at  their  refpe£live  places  ;  the  leech- 
linings,  buntline-cloths,  topliniiigs,  maft-cloths,  and  cor- 
ner-pieces,  are  cut  agreeably  to  the  depth  of  tbe  fail ) 
each  cloth  and  evcTy  article  (hould  be  properly  marked 
with  charcoal,  to  prevent  confu(ion  or  miftake.  Sails 
that  have  bonnets  are  cut  out  the  whole  depth  of  the 
fail  and  bonnet  included,  allowing  enough  for  the  ta- 
blings  on  tbe  foot  of  the  fail  and  head  and  foot  of  the 
bonnet.  The  bonnet  is  cut  off  after  the  fail  is  fewed  to- 
gether.  If  a  drabler  is  requircd,  it  is  allowed  for  in  the 
cutting  out  the  fame  as  the  bonnet. 

When  the  dolh  is  ihus  properly  cut,  the  differcnt 
pieces  are  to  be  joined  together  in  the  form  of  a  fail  ^ 
and  for  doing  this  properly  we  have  the  foIlowing  di- 
re^ions  in  tbe  work  already  quoted.  "  Sails  have  a 
duuble  flat  feam,  and  (liould  be  fewed  with  tbe  beft 
Englilb  roade  twine  of  three  threads,  fpun  360  fathoms 
to  tne  pound,  and  have  trom  one  hundred  and  eight  to 
one  hundred  and  fixtcen  Aitches  in  every  yard  in  length. 
The  twine  for  large  (ails,  in  thc  royal  navy,  is  waxed 
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Appendi».  by  land,  w!tli  geiralne  bees  was,  mised  with  one  fixth 
•         part  of  clear  turpentine ;  and,  for  fniall  fails,  in  a  mix- 


ture  made  wilb  bees  wax,  4  Ib.  hogs  lard  5  Ib.  and 
clear  turpentine  i  Ib.  In  the  merchant  fervice,  the  twine 
is  dipped  in  tar  (l),  fuftened  with  a  proper  proportioa 
of  oii. 

"  It  is  the  erroneous  pradice  of  fome  failmakers 
not  te  iew  the  feams  mj  iarther  than  where  the  edee 
is  creafed  idown  fbr  the  tabling;  but  all  fails  lbo«ud 
be  Tewed  qu]te  home  to  the  end,  and,  when  £m(hed, 
ihould  be  well  rubbed  down  with  a  rubber.  In  the 
merchant  fervice  feams  are  fometimes  made  broader  at 
the  foot  than  at  the  head,  being  dronger.  Broad 
feams  are  not  allowed  to  be  made  on  courres,  in  the 
royal  navy,  but  goring  leeches  are  adopted  in  lieu  of 
them.  Boom-mainfails  and  the  Tails  of  iloops  gcnerally 
have  the  feam$  broader  at  the  foot  than  at  the  bcad. 
The  (eams  of  courfes  and  toplails  are  ftuck  or  fiitched 
up,  in  the  middle  of  the  (eams,  along  the  whole  length, 
with  double  leamine  twine }  and  have  from  68  to  72 
Aitthes  in  a  yard.  In  the  merchant  fervice  it  is  common 
to  (tick  the  feams  with  two  rows  of  Aitches,  when  the 
fail  is  half  wom,  as  they  will  then  lafl  till  the  iail  is 
wom  out. 

"  The  breadth  of  the  lĕams  of  courles,  topfails,  and 
olher  lails,  in  the  royal  nayy,  to  be  as  folIow,  viz.  cour- 
fes  and  topfails,  for  50  gun  (hips  and  upwards,  one  inch 
and  a  half,  and  fbr  44  gun  (hlps  and  under,  one  inch 
and  a  quarter,  at  head  and  foot }  all  otherfailSyOiieiDch 
8t  head  and  foot. 

"  The  tablings  of  all  fails  are  to  be  of  a  proportion- 
able  breadth  to  the  fizeofthe  iail,  and  fewed  at  the 
edge,  with  68  to  72  Aitches  in  a  yard.  Thofe  for  the 
heads  of  main  and  fore  courfes  to  be  four  to  fix  inches 
wide ;  for  fprit  courles  and  mizen$,  drivers,  and  other 
boom  fails,  3  to  4  inches  wide ;  for  topfails,  3  inches  to 
4  inches  and  a  half ;  topgallant  and  fprit  toplails,  3 
Ihches  ;  royal  fails,  2  inches  and  a  half ;  jib  and  otber 
(layiails,  3  inches  to  4  inches  and  a  half,  on  the  &»j  or 
hoift  ;  and  for  iludding  fails,  3  inches  to  4  incbes  on  the 
'  head.  Tablings  on  the  foot  and  Iceches  af  main  and 
fore  courfes  to  be  3  inches  to  5  inches  broad;  fprit 
courfe  aad  topfaiIs,  3  inches  ;  topgallant  and  fprit  top- 
fails,  2  inches  and  a  half ;  royals,  2  inches ;  fore  lecches 
«f  mizen,  driv«r,  and  other  boomiailsj^g  inches  and  a  half 
to  4  inches ;  after  leech,  3  inches ;  and  on  the  fbot  2  oc 
3  inches.  Tablings  on  the  after  leech  of  jibs  and  other 
Aayfails  to  be  from  2  to  3  inches  broad  ;  and,  on  the 
foot,  2  to  2  inches  and  a  nBlf :  on  iludding  fail  leeches 
one  inch  and  a  half  to  two  inches  and  a  half ;  and  on  the 
foot,  frora  one  to  two  inches. 

"  Main  and  fore  courles  are  lined  on  the  leeches, 
from  clue  to  earing,  with  one  cloth  feamed  on  and  iluck 
or  Aitched  in  the  middle,  and  have  a  middle  band  half 
way  between  the  lower  reef  band  and  the  foot,  al^o  four 
buntline  cloths,  at  eaual  diilances  between  the  leeches, 
the  upper  ends  of  which  are  carried  under  the  middle 
band,  that  the  lower  ilde  of  the  band  may  be  tabled  up- 
on  or  fewed  over  the  end  of  the  buntline  pieces.  They 
hare  likewiie  two  reef  bands ;  each  in  breadth  one  third 


of  the  breadth  of  the  canTas ;  the  opper  en«  ts  o|m  ^th  %■! 
of  the  depth  of  the  fail  {rom  the  head,  and  the  loyer^'^^ 
band  is  at  the  fame  diAance  from  the  upper  one ;  tW' 
ends  go  four  inches  under  ihe  leech  linings,  which  aie 
feamed  over  the  reef  bands.     AU  linings  are  icamedon, 
and  are  ihick  with  68  to  72  Aitches  in  a  yard. 

"  Main,  fore,  and  mizen,  topfails  have  leech  linings, 
mail  and  top  linings,  buntline  dolhs,  middle  bands  end 
xeef  bands.  The  leech  linings  are  made  of  one  breadlh 
ef  clolh,  fo  cut  and  fewed  as  to  be  half  a  cloth  brotd 
at  the  head,  and  a  cloth  and  a  ha]f  broad  at  the  foot; 
the  piece  cut  out  being  half  the  breadth  of  the  doth  tt 
one  end,  and  tapering  to  a  point  at  the  other.  The 
middle  bands  are  put  on  half  way  between  the  lcmer 
reef  and  foot,  the  buntline  cloths  join  the  top-Iiningi, 
and  the  buntline  doths  and  top-linings  are  carried  up  to 
the  lower  fide  of  ihe  middle  band,  which  is  tabled  on 
them.  The  maft  lining  is  of  two  doths,  and  extends 
from  the  foot  of  the  f^l  to  the  lower  ree£^  to  receive  the 
beat  or  chafe  of  tbe  mail.  The  middle  band  is  made  of 
one  breadth  of  canvas,  of  the  fame  number  as  the  top 
linine.  It  is  firil  iblded  and  rubbed  dovro,  to  make  a 
creale  at  one  third  of  the  breadth  ;  then  tabled  on  the 
iel;rage,  and  iluck  along  the  creafe  ;  then  tumed  dowa, 
and  tabled  and  iluck  through  both  die.double  and  ficgle 
parts,  with  68  to  72  iKtches  in  a  yard.  It  is  the  opi- 
nion  of  many,  that  middle  bands  ihould  sot  be  putoo 
until  the  fail  is  half  wom. 

"  Main  and  fore  topfaiIs  have  three  and  ibnetimes 
four  recf  bands  from  leech  to  leech,  over  the  lcech  K. 
nings ;  the  upper  one  is  one  eighth  of  the  depth  of  the 
fail  iiom  the  head,  and  they  are  the  (ame  diilance  afuD> 
der  in  the  royal  navy,  but  more  in  the  merchant  iĕnrice. 
The  reef  bands  are  each  6f  half  a  bteadth  of  canva(  put 
on  double  ;  the  firft  fide  is  iluck  twice,  and  the  lall  tuni< 
ed  over,  fo  that  the  reef  holes  may  be  worked  upon  the 
double  part  of  the  band,  which  is  alfo  fiuck  with  68  to 
72  Aitches  in  a  yard. 

**  The  top-lining  of  topfails  is  of  canyas,  N"  6  or  7. 
The  other  linings  of  this,  and  all  the  linings  of  other 
iails,  ihould  be  of  the  fame  quality  ai  the  (aUs  to  which 
they  belong. 

'*  Top-hnings  and  mail  doths  an  put  co  the  aii  fid«^ 
and  all  other  hnings  on  the  fbre  fide,  of  ^ails.  Mizeiis 
are  lined  with  one  breadth  of  doth  from  the  due  fiye 
]MMk.ttp  the  leech,  and  have  a  reef  band  fewed  on,  in 
the  iame  mainner  as  on  other  bils,  at  one  fifth  the  depth 
of  the  fail  from  the  fi>ot ;  they  have  alfo  a  nock-piece 
and  a  peek-piece,  one  cut  out  of  the  other,  ib  that  each 
contains  one  yard.  Mizen  topiiuls  of  50  |(ua  (hips  and 
upwards  have  three  reeis,  the  upper  one  is  one  dghth  1 
of  the  depth  of  the  fail  {irom  the  head,  and  the  ree&  are 
at  the  iame  diilance  afunder.  Mizen  topfails  of  Aiips 
of  44  guns  and  under  haTe  two  ree6  one  (evatth  put 
of  the  depth  of  the  fail  afunder,  the  upper  one  hemg  at 
the  fame  diilance  from  the  head.  Mam  and  main  top 
iludcUng  fails  have  each  one  ree£^  at  ooe  dghth  1» 
the  depth  of  the  fail  from  the  head.  Re^  handi 
ihould  not  be  put  on  undl  the  (idl  is  (ewed  vp,  a 
contrary  pradice  bebg  Tery  enoneous.    Lower  nay* 


(l)  The dipping  of  the  twine  in  tar,  we «le  peifuadc<l,  ii a  Tery  bad  pra^ce,  ibr  the  reafoa aSignedB BsitSr 
^IaKIKc.    Sce  ih%t  article,  N^j}. 
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SHIP-BUILDING. 


Hpr^  &3s,  Ibre  top  and  matn  top  tizjM\s,  and  Aying  iibs, 

►^•^  have  due-pieces  Iwo  yards  long.  S^uare  tack  (lajrails, 
hate  half  a  breadth  of  cloth  at  the  fore  part,  with  a 
cioe-piece  containing  two  yards,  and  a  peek-piece,  con- 
tabing  one  yard. 

I  "  Sails  have  two  holes  in  each  clolh,  at  the'heads 

«nd  reefs  of  courTes,  toprails,  and  other  T^uare  fails  ; 

I  one  hole  in  eyery  yard  in  the  ftay  of  Aying  jibs,  and 

one  in  every  three  quarters  of  a  yard  in  the  ftay»  of 
(loare  lack  and  other  ftayrail$.  Thefe  are  made  by  an 
inftrument  called  a  Aegging  aw/,  or  a  ftabber,  and  are 
fenced  round  by  Aitching  the  edge  to  a  fma]I  grommet, 
niade  with  log  or  other  Une ;  vrhen  iinift)ed,  they 
ibould  be  well  ftretched  or  rounded  up  by  a  pricker  or 
a  marline  Tpike.  Reef  and  head  holes  of  large  failt  h«ve 
grommets  of  twelve-thread  line,  worked  round  with  1 8 
to  21  ft!tchcs ;  rmaller  fails  have  grommets  of  nine- 
thread  Ene,  with  i6  to  i8  Aitches,  or  as  many 'as  (hall 
coTcr  the  line,  and  ihialler  holes  in  proportlon.  The 
holes  for  marling  the  clues  of  fails  and  the  top  brims  of 
loprails  have  grommets  of  log-Iine,  and  Hiould  have 
fn>m  9  to  1 1  ilitches ;  twelve  holes  are  worked  in  each 
doth.  Main  courTes  have  marling  holes  from  the  clue 
to  the  lower  bow  line  crtngle  up  the  leech,  and  from 
the  chie  to  the  firft  buntline  cringle  on  the  fbot.  Fore 
coiir&s  have  marling  holes  one  eighth  of  the  depth  of 
thc  fail  up  the  leech,  and  £rom  the  clue  to  the  firft 
bantline  cringle  at  thej  feot.  M»n  and  foTe  topfaiU 
have  marling  holea  three  feet  each  way  irom  the  clue 
aod  at  the  top-brimst  SpritTails,  mizen  topfaSls,  lower 
ilayfails,  main  and  fore  top  fiayfails,  and  Jibs,  have 
mailing  holea  two  feet  each  way  '^irom  the  chies.  AU 
other  iails  are  iewed  home  to  the  clues.  Marling  holes 
of  caurfes  are  at  three  fourths  of  the  depth  of  tne  tab- 
lings  at  the  claes  fiom  the  rope,  and  thofe  of  top£iils 
aie  at  half  the  depth  of  the  tablingt  at  the  clues  and  top 
brim  &Dm  the  rope." 

The  rope,  which  is  iewed  on  the  edges  af  fails  to 
prerent  their  rending,  and  which  is  called  bolt-rope, 
ihoDld  be  well  made  'of  fine  yam,  fpun  from  the  beft 
Riga  rhine  hemp  well  topt,  and  fewed  on  with  good 
Enirliih  made  twine  of  three  threads,  fpun  200  iathom 
to  tne  pound  }  the  twine  in  tbe  royal  na^y  is  dipped  in 
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a  compofittan  made  with  bee>-waz^  4  Ibs.  hogs  lard  A.ppend>z. 
5  Ibs.  and  clcar  turpentine  one  poond }«  and  in  the  mer-  • 
chant  fervice,  in  tar  foftened  with  <ul.  They  ihould  be 
ftoved  in  a  ftove  by  the  heat  of  a  flue,  and  not  in  a  ba- 
ker's  oven  or  a  ftove  tub  ;  and  tarred  in  the  beft  Stock» 
holm  tar.  The  ilexibility  of  them  ihould  be  alway s  con- 
fidered,  in  taking  in  tne  ilack,  which  muft  reft  on  the 
judgment  of  the  iailmaker. 

"  Bolt  ropes  of  courfes,  topiails,  and  all  other  fall»f . 
Ihould  be  neatly  fewed  on  through  every  buntline  of  the 
rope ;  and,  to  avoid  ftretching,  the  rope  muft  be  kept 
tightly  twifted  while  fewing  on,  and  care  taken  that 
neither  too  much  nor  too  little  ilack  is  taken  in }  they 
ane  to  be  crofs  ftitched  at  the  leeches  every  twelve  inche» 
in  length  ;  at  every  feam,  and  in  the  middle  of  every 
cloth  at  the  foot,  with  three  crofs-ftitches :  hox  crofs- 
ftitcbes  ihould  be  taken  at  all  beginnings  and  iaftenings 
o?-,  the  firft  ftitch  given  twice,  and  the  laft  three  times. 
Small  rails  have  two  croCs  Aitches  at  e^ery  feam,  and  tluee 
at  every  faftening  oS. 

"  On  main  and  fore  courfes  two  inches  ilack  doth- 
ihould  be  allowed  in  the  head  and  foot,  and  one  inch  and 
a  half  in  the  leeches,  in  e^eiy  yard  in  length.  Top&uls- 
are  allowed  3  inches  ilack  in  every  cloth  in  the  foot, 
one  inch  and  a  half  in  e^^ery  yard  in  the  leech,  and  two- 
inches  in  every  cloth  Ieft  open  in  the  top-brim.  Mi- 
zen  couries  have  two  inches  ilack  in  every  yard  in  tbe 
foremoft  leech,  but  none  in  the  after  leech  or  foot. 
Spritfail  courres  have  no  ilack  cloth.  Jibs  have  foac 
inches  ilack  in  every  yard  in  the  ftay,  one  inch  in  «vtrj 
cloth  in  the  foot,  andnone  in  the  leech.  Stayiails  have 
three  inches  ilack  in  every  yard  in  the  ftay,  one  inch  in 
evary  cloth  in  the  foot,butnone  in  theleech.  Topgallant 
fails  have  two  inches  ilack  in  every  clodi  in  the  foot^ 
and  one  inch  in  every  yard  in  the  leech.  Studding  iidls 
have  an  inch  and  a  half  flack  in  every  yard  in  goring 
leeches,  but  no  flack  in  C}uare  leechcs,  and  oneinch  ia 
every  cloth  in  the  head  and  (001."" 

Thefe  dire£Uons  for  failmaking,  we  truft  may  be  uie.- 
ful.  They  are  indeed  very  general,  but  the  iailmakec 
will  find  every  inftruftion  that  he  can  want  in  the  £/«• 
tiunts  ofR^ging  and  Seamanjbip,  a  woik  which  we  thece* 
ibre  recommend  to  his  altentioa. 


S    H    I 

JKp.       Smp*t  Torm  Gaugt,  an  inArument  recommended  by 
*  Mr  Hatchinlim  as  fit  to  afcertain  any  alteration  in  the 
bottom  of  a  ihip,  by  its  hogging  or  fagging ;  and  alTo 
to  t^^nlate  the  Aowage  of  a  fliip. 

"  All  ihips  (fays  he)  of  any  confequence  are  butlt 
wiih  Aamichions  fixed  irora  the  kelfon  to  the  mlddle  of 
all  tke  lower-deck  beams  fore  and  aft,  in  order  to  fup- 
port  them  in  their  exad,  regular  height,  as  well  as  the 
whok  irame  of  the  ihip  in  the  regular  form  in  which  flie 
was  bmltupon  the  fiocks}  yet  notwithftanding  theie 
Aaimchions,  it  is  prored  from  experience  that  our  ihips 
bottoms,  hitherto,  by  theprcAiue  of  water,  and  impro- 
per  ilowage,  have  generally  been  hosged  upwaids,  or 
iagged  downwards,  and  moft  about  tne  midihip  frame 
or  main  body  of  the  ihip,  which  is  comraonly  about  the 
fcr«  pait  of  Umi  mw>  hatcbway }  which  natuiall;^  raakcs 
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it  the  beft  place  at  which  to  fix  the  ihip^s  focm  gauge^      Sliip>. 
where  either  the  hogging  or  lagging  of  her  bottom  may  '       K       * 
be  obferved  and  ieen  fooneft  and  beft,  to  regulate  thie 
ftowage  of  heavy  materials  to  the  greateft  advantage,  fo 
at  to  keep  her  bottom  nearly  in  Uw  fiune  focm  in  whicli 
ihe  was  built. 

**  The  gauge  I  lecommend  is  nothing  Hiore  tban  a. 
narrow  plate  of  iron  £vided  into  inches  and  ^uarters' 
like  the  iHde  of  a  carpenter's  rule.  Let  this  faie  fixed 
to  the  after  fide  of  the  Saunchion  now  mentioned,  withi 
its  upper  end  projeding  two  or  three  tnches  above  the 
Aatmchion  ^  a  groove  being  cut  out  for  it  in  the  after  - 
fid«e£t]>e  lower-de«k  beaai,  anda  mark  being  made 
(whcn  the  ihip  is  on  the  ftocks)  at  the  part  of  the  beam 
which  corierponds  to  ihe  o  on  the  gauge..  Wben  tbe 
Ibipaltcn  ia  her  ihape,  the  gauge  wiU  (Hde  up  andi 
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Ship-      cloWn  in  tliis  groove,  and  the  quanl5ty  of  hogging  or 

•■        ^agging  will  be<pointed  out  6n  thc  gauge  by  the  raark 

en  the  beam.     The  ftowage  may  ihen  be  To  mannged 

as  t»  bring  this  mark  to  cuincide  again  with  the  o,  or 

to  approach  it  as  near  as  we  fee  neceAary." 

SniP-Money,  was  an  impofition  charged  upon  the 
ports,  towns,  cities,  boroughs,  and  counties  of  this 
realm,  io  thc  reign  of  King  Charles  I.  by  writs,  cora- 
monly  called  Jhi^writt,  under  the  ^reat  feal  of  Eng- 
land,  in  ihe  years  1635  and  1636,  for  the  providing 
«nd  fumi(hing  of  certain  Ihips  for  the  king's  fervice,  &c. 
which  was  declared  to  be  contrary  to  the  laws  and  fla- 
tute»  of  this  realm,  the  petition  of  right  and  liberty  of 
thefubjea,  by  ftat.  17  Car.  I.  c.  14.  Sec  B/ackJone^t 
Commentariet,  vol.  iv.  p.  30. 

SBIP-Shape,  according  to  the  faihion  of  a  (hip,  or  in 
the  ihanner  of  an  expert  failor  j  as,  The  maft  i$  not 
rigged  fliip-(hape ;  Trim  your  fails  ffiip-(hape. 

Stowing  and  Trimming  o/SmPS,  the  method  of  dir- 
poiing  of  the  cargo  in  a  proper  and  judicieus  manner  in 
the  hold  of  a  (hip. 

A  (hip's  failing,  rteering,  ftaying,  and  wearing,  and 
being  Iively  and  comparatively  eafy  at  fea  in  a  (tonn, 
depends  greatly  on  thc  cargo,  ballaft,  or  olher  mate- 
rials,  being  properly  ftowed,  according  to  their  weight 
and  bulk,  and  the  proportional  diraeniions  of  the  built 
,  of  the  (hip,'  which  may  be  made  too  crank  or  too  ftiff 

to  pafs  on  the  ocean  with  fafety.  Thefe  things  render 
this  branch  ofknowledge  offuch  confequence,  that  rules 
for  it  ought  to  be  endeavoured  afler,  if  but  to  prevent, 
as  much  as  poAible,  the  danger  of  a  (hip  overfetu"ng  at 
fca,  or  being  fo  labourfome  as  to  roU  away  her 
mafts,  &c.  by  being  improperly  ftowed,  which  is  often 
the  care. 

When  a  (hip  is  new,  5t  is  prudent  to  confult  the 
builder,  \vho  may  be  fuppofed  beft  ac^uainted  with  a 
ftiip  ofhts  own  planning,  and  moft  likely  to  judge  what 
her  properties  will  be,  to  advife  liow  the  cargo  or  mate- 
rials,  according  to  the  nature  of  them,  ought  to  be  dif- 
pofed  of  to  advantage,  fo  as  to  put  her  in  lhe'beft  fail- 
jng  trim  ;  and  at  every  favourable  opportunity  after- 
wrards  it  will  be  proper  to  endcavour  to  (ind  out  her  beft 
trim  by  experiment. 

Ships  muft  differ  in  their  form  and  proportional  dt- 
menlions ;  and  to  make  them  anfwer  their  different  pur- 
po(es,  they  will  require  different  management  in  ihe 
rtowagc,  which  ought  not  to  be  left  to  mere  chanre,  or 
done  «t  random,  as  goods  or  niaterials  happen  to  come 
to  hand,  which  is  tOQ  often  ihe  caufe  that  fuch  impro^ 
per  ftowage  makes  (hips  un(it  for  fea  :  thercfore  Ihe 
Aowage  (hould  bc  con(idcred,  planned,  and  contrivcd, 
«ccording  to  the  btrilt  and  propertres  of  the  fhip,  which 
if  thcy  arc  not  knowm  (hould  be  inquired  after.  If  (he 
is  narrow  and  high-built  in  proportion,  fo  that  (he  vrill 
not  (hift  herfeTf  without  a  great  weight  in  the  hold,  it 
is  a  certain  (ign  fuch  a  Ihip  irill  r'quire  a  great  part  of 
heavy  goods,  ballaft,  or  materials,  laid  low  in  ihe  hold, 
to  make  hcr  ftiff  enough  to  bear  fuflicient  fail  wiihout 
being  in  danger  of  orerletting.  But  if  a  (hip  be  built 
broad  and  low  in  proportion,  fo  that  (he  is  ftiff  and  will 
fuoport  herfelf  without  any  weight  in  the  hold,  fuch  a 
(hip  will  require  heavy  goods,  ballaft,  or  mat erials,  flow- 
ed  higher  up,  to  prevent  her  from  being  too  ftiff  and 
labourfome  at  fea,  £>  as  to  endanger  her  mafts  belng 
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rollcd   away,    ar.d   tlie   bull  worked    I00&  and  madĕ    SUd 
leaky.  — iq 

In  order  to  help  a  (h!p's  failing,  that  ihe  (hould  be 
lively  and  eafy  in  her  pitching  and  afccndtng  motions, 
it  (hould  be  conttived  by  the  llowage,  that  ihe  princt- 
pal  and  weightieft  part  of  the  cargo  or  materiah  (hould 
lie  as  near  the  main  body  of  the  iKip,  and  as  far  irm 
the  exti-eme  ends,  fore  and  aft,  as  lliings  will  admit  of. 
For  it  (hould  be  con(idered,  that  the  roomy  part  of  our 
(hips  lengthwife  form$  a  (Weep  or  curve  near  four  times 
as  long  as  they  are  broad ;  therefore  thofe  roomy  parls 
at  and  above  the  ^♦ater^s  edge,  which  are  made  by  1 
full  harf>:ng  and  a  broad  tranfom  to  fnpport  the  (hip 
fteady  and  keep  her  froai  plunging  into  the  fca,  and 
alfo  by  the  entrance  and  run  of  the  (hip  having  little  or 
no  bearing  body  under  for  the  pteffure  «t  the  water  to 
fupport  them,  of  cour&  (hould  not  be  ftowed  with  bca- 
vy  goods  or  materials,  but  all  the  neceffary  vacancies, 
broken  ftowage,  or  light  goods,  ihould  be  at  thefe  ex- 
treme  ends  fore  and  ah;  and  in  proportion  as  they  are 
kept  lighter  by  the  ftowage,  the  (hip  will  be  more  Uve^ 
to  fall  and  rife  eafy  in  great'  fcas ;  and  tlris  vrill  contri- 
bute  greatly  to  her  working  and  failing,  and  to  prertnt 
her  from  Araining  and  hogging  ;  for  which  reafon  it  is  a 
wrong  praAice  to  leave  fuch  alarge  yacancy  in  themairt 
hatchway,  as  &  ufual,  to  coil  and  work  the  cablerj 
which  ought  to  be  in  the  foic  or  aftcr  hatchway,  that 
the  principal  weight  may  -be  more  ealily  ftowed  in  the 
main  body  of  the  (hip,  abpve  the  flatteft  and  Icraetl 
Aoorings,  wherc  the  preffure  of  the  water  afts  the  moie 
to  fupport  it. 

lmproved  CofJlan  of  SltlPS. — A  capfl?.n  has  been 
contrived  by  Mr  BoCwell,  whjch  works  without  rc- 
quiring  the  meffenger  or  cable  coiled  around  it,  to  bĕ 
ever  furged  ;  an  operation  which  js  neccffaTy  vrith  «mi- 
mon  caprtans,  and  is  always  attended  with  delay,  an4 
frequcntly  wilh  danger.  This  capftan  has  been  appio- 
Ted  by  fome  genllemen  conneftcd  with  the  Brili(h 
navy.  A  model  of  this  machine  was  prcfented  to  the 
Socicty  for  ihc  Encouragement  of  Arts,  and  Mr  Bor- 
well  received  thc  gold  medal  6f  the  fociety  for  his  in- 
Yention  •.  *jtm 

For  tbe  information  of  thofe  unacqunintcd  wilh  m»- ''"!•■ 
ritime  affairs,  Mr  Borwell  gives  an  account  of  thc  man-'^" 
ner  in  which  cables  are  hauled  on  boaid  of  large  (hips. 
For  the  purpofe  of  (hewing  tlie  advantage  of  his  impro- 
ved  capftan,  cables,  he  obferves,  above  a  certain  diame- 
ter  are  too  ii:nexib1e  ta  admik  of  being  coiled  round  a 
capft!>.n  j  in  (liips  where  cables  of  fuch  large  dimenOons 
are  neceffary,  a  fmallEr  cable  is  employed  for  ihis  ptjr- 
pofc,  which  is  callcd  ihe  mtjjenger,  the  two  ends  of 
which  are  made  faft  together  fo  as  to  form  an  end!efi 
rope,  which,  as  the  capllan  is  turned  about,  rolls  rcund 
5t  in  unceafing  fucce(fion,  paffing  on  5ls  courle  to  the 
head  of  the  (hip,  and  again  retuming  to  the  capftan. 
To  this  returning  part  of  the  meffenger,  the  great  cable 
is  made  faft  by  a  number  of  fraall  ropes  called  nippers, 
placed  at  regular  intervals ;  thefe  uippers  are  applied, 
as  the  cable  enters  thc  hawlĕ  hole,  and  are  again  re- 
moved  as  it  approaches  the  capftan,  afler  which  5t  5j 
lowered  into  thc  cable  ticr. 

The  meffenger,  or  any  other  rope  coiled  round  the 
capAan,  muft  defcend  a  fpace  at  every  rcvolntion  equal 
to  tbe  diameter  of  the  rope  or  cable  ufcd  ;  this  circnm- 
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<•  ftjnce  brings  the  cmU  in  a  {ew  tiirni  to  thie  bottom  of 
'"'the  capdan,  when  it  can  no  longer  be  tumed  round,  till 
the  coils  are  loofened  and  raifed  up  to  its  other  extre- 
ntit/,  iriteT  which  ihe  motion  proceeds  as  before.  This 
opetation  of  ilufting  the  place  >of  the  coils  of  the  mef- 
fenger  on  the  cap(lan  is  called  Jurging  tke  me£enger. 
It  always  caufes  coiifiderable  delay  ;  anJ  when  thc  racf- 
&nger  chances  to  llip  in  changing  iis  poGiion,  which 
fonietimes  happens,  no  fmalt  danger  is  incurred  by  tlK>fe 
who  are  employed  about  the  capllan. 

One  method  of  preventing  the  neccAity  of  furging, 
by  placing  a  horizonial  roller  beneath  thc  me:fenger 
when  it  firil  eniers  on  the  capHan,  adds  confidera'>ly  to 
'the  labour  in  turning  the  ca,.{l/n,  and  the  great  fridion 
which  the  meiTeMger  mull  fufffr,  mult  occaiion  a  very 
-great  wear  and  injury  to  thc  mtAsnger. 

Arother  met.'iod  lo  prevent  furging  was,  that  for 
i>luch  Mr  Piuck.net  obtained  a  pateni.  In  this  way  a 
auinber  of  upright  lifter<i,  placed  round  the  capdan, 
were  mnde  to  rire  in  fucceflion  as  the  capllan  tumed 
■tound  by  a  circular  incUned  plane  placed  beneath  them.} 
a  method  Mr  BofweU  thinks  fuperior  to  the  former ; 
-but  fti)l  the  wear  o^  the  melTenger  from  the  lateral 
fn^ian  in  riiing  againd  the  whelps  of  the  capdan  le- 
mains  undiminilhed. 

A  third  method  propoled  by  Captain  Hamilton,  Ieft 
the  lateral  iriAion,  and  wear  of  the  meiTenger  againll 
the  whelps  of  the  caprtan,  as  great  as  in  the  others,  ba- 
'Ving  alfo  the  inconvenience  of  caufing  the  coils  to  be- 
come  loofe  as  they  arcend,  the  upper  part  of  the  barrel 
being  Bearly  onc  thiid  kfs  in  the  diameter  than  the 
bwerpart. 

In  Mr  B»CweU's  -method  of  preventing  the  neceiHty 
<>f  furging,  none  of  the  lateral  fridlion  of  the  meffenger 
ot  cable  againit  the  wh6lps  of  the  capllan,  can  poHibly 
take  place,  and  of  courie  the  wear  of  the  meffenger  oc- 
«afi9ned  thereby  will  be  entirely  ayoitleJ,  while  it  per- 
Cirms  its  frurpoi!i  -witb  a  lefs  moving  p«wer  than  any  oT 
tbem. 

His  method  confiRs  in  the  iimple  addition  of  a  fecond 
fiinller  barrel  or  capilan  of  Ief$  dimenlions  to  the  large 
one ;  befide  which  it  is  to  be  placed  in  a  fiiiular  mannet, 
«nd  which  need  not  in  general  exceed  the  iize  of  a  balf 
harrel  caAt.  The  coils  of  the  meffenger  are  to  be 
pRffed  ahemately  round  the  large  capAan  and  this  fmaU 
harrel,  but  with  their  dire£tion  reverfed  in  the  different  . 
barrets,  fo  that  they  may  crofs  each  other  in  the  inter- 
Tals  between  the  tmrrels,  in  order  to  have  the  more  ex- 
tenfive  contad  with,  and  better  gripe  on  each  liarrel. 
To  iieep  the  ccmI*  diltind,  and  prevent  their  touching 
cach  other  in  palling.  from  one  barrel  to  the  other,  pro- 
jejting  ring*  are  faften«d  lound  each  barrel  at  a  diAance 
iiom  each  other  equal  to  about  two  diameters  of  the 
mtffenger,  and  the  thicknefs  of  the  ring.  Thofe  rings 
ihould  be  fo  <L\ed  on  the  two  barrels  that  thofe  on  one 
barrel  ihauld  be  exa£tly  oppoiite  the  middle  of  the  in- 
tervals  between  thofe  on  the  other  barrel ;  the  only  cir- 
cnmilance  which  req«ures  particular  attention  in  the 
conilraAion  of  this  capAan.  The  rings  (hould  projed 
about  as  much  as  the  meffenger  firom  the  barrels,  which 
■niay  be  formed  wjth  whelps,  atid  in  every  other  refpe6l, 
not  beliare  mentioned,  in  the  ufual  manner  for  capitah 
barrels.  The  fmall  barrel  ihould  be  fumilhed  with  faU- 
ing  palls  as  weU  as  the  large  one ;  a  fixed  iron  fpindle 
wieBding.  iirom.thedeck.vnU  be  the  beit  iior.it,  astt 
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will  take  up  Iefs  room.  The  fpindle  may  \xi  fecured  br- 
low  the  deck,  fo  as  to  beat  any  ilrain,  as  the  fmall  bar- ' 
rel  need  not  be  much  above  half  thcheight  of  the  large 
barrel  ^  the  capltan  bars  can  eafily  paf$  over  it  in  heav- 
ing  round,  when  it  is  thought  iit  to  ufe  capPun  bars  on 
the  fame  deck  with  ihe  fmall  barrcl.  As  two  turns  of 
the  meffenger  lound  bolh  barrels  will  be  at  leait  equi- 
valent  to  three  tuins  round  the  common  capHan,  it 
will  fcarccly  ever  be  neceffary  to  ufe  more  than  fouc 
lurns  round  tUe  two  barrels, 

That  which  prevents  the  lateral  fri£tion  of  ihe  mei^ 
fenger  in  Mr  Bofwell's  doul-'.e  capHan  is,  that  in  it  each 
coil  is  kept  di{tir>6t  fiom  the  rell,  and  muit  paf^  oii  to 
the  fecond  barrel  befi)re  it  can  gain  the  ncxt  tlevation 
on  the  iirit,  by  which  no  one  coil  can  have  any  intluence 
in  rairing  or  depreinng  anolher ;  and  what  each  fepa- 
rate  coil  defceiids  in  a  fingle  revolution  it  regains  as 
mucb  as  is  neccffury  in  its  paffage  between  the  barrels 
when  in  tUe  air,  and  free  from  all  conta^t  with  any  part 
.of  the  apparatus,  it  altains  a  higher  elevation  wiihout  a 
poilibility  of  friftion  or  wear. 

It  is  equally  applicable  in  large  «nd  in  fmaller  veffel$, 
in  the  former  of  which  meffengets  are  neceffary,  from 
tlie  {iza  of  the  cables ;  but  in  the  lattei  alfo,  wherc 
cables  can  be  managed  with  the  fame  eafe  as  meffchgers. 
Tlie  fame  principle  may  be  alfo  eafily  applied  to  wind- 
laffes  by,  having  a  fmall  horizontal  barrel  placed  paral- 
lel  to  the  body  of  ihe  windlafs,  and  haviDg  both  Htted 
with  rings  in  the  fame  way  as  is  propofed  for  ihe  cap— 
Itan.  The  place  for  the  fmaU  hoiizontBl  barrel  is  for- 
ward,  jult  before  the  windlafs,  and  it  Ihould  alfo  be 
fumiihed  with  catch  poUs. 

Beiides  the  advantages  now  Itated,  the  improved  cap-  - 
fian  is  fimple  in  its  conitru£tion  can  be  fitted  up  at  fmaU 
expence,  is  eafily  rppaired,  and  requires  but  little  roora. 

A  reprefehts  the  common  capltan;    B,  anolher  of  "»**." 
fmaller  dimenfions  ;  C  the  coiIsof  the  meffei>ger  paffing  *^""*^'*  ' 
alternately  round  the  large  and  linall  capllans,  but  with 
the  diee£tion  reverfed  on  the  diiltsrent  barrels,  fo  that 
they  may  crofs  each  other  in  the  .iDterval  betwcen  them  ; 
DDDD,  are  proje£ting  rings  tound  each  barrel,  fa  ii.\ed 
«n  the  two  barrels,  that  Ibolc  on  one  barrel  ihould  be 
exa£tly   oppofite  the  middle   of  the  intervals  between. 
•thofe  bn  the  olher  barrel. 

Mackine /er  meafuring  a  ShIP''s  Wat/.—^Wt  have  aj-- 
teady  defcribed  a  variety  of  machines  or  initruments  ■ 
which  have   been  f  ropofed  for  this  purpofe  under  tlie 
«rticle  Loo.     In  this  place,  .therefore,  we  lliaU  confine 
tiurlelyes  to.  the  machine  invented  hy  Prancis  Hopkin- Tran/lic- 
fon,  Erq.  Judge  of  the  Admiralty  in  Penn^ylyania.—  ^j^»/ "/'*** 
After  having  ihown  the  fallacies  to  which  the  common  phli"/hphi- 
Jog,  and  alfo  that  parlicular  kind  of  inilrument  invent-  cal  Society, 
«d  by  M.  Saumarez,  are  liable,  he  ^ceeds  to  defcribe  voL  ii.  p. 
■his  own  machine  as  foUows  :  "'°; 

This,machine,  in  its  moit  fimple  form,  is  reprefented  ^^^.^j^^yj^ 
by  fig.  5.  wherein  AB  is  a  Hrong  rod  of  iron  moveable  Fig.  5.  .  * 
on  the  fulcrum  C.  D  is  a  thin  circular  palate  of  brafs 
rivetted  to  the  lower  extremity  of  the  rod.  E  a  hori- 
■zontaI  arm  conneded  at  one  end  with  the  top  of  the 
rod  AB  by  a  moveabIe  joint  F, .  and  at  the  olher  end 
TOth  the  bottom  of  the  index  H,  hy  a  liKe  moveable 
joint  G.  H  is  the  index  turnrog  on  its  centre  I,  and 
traveUing  o!ver  the  graduated  arch  K;  and  L  is  a 
Itrong  fpring,  bearing  againil  the  tod  AB,  and  con- 
Aantl/  counteraiting  the  preffuie  upon  the  palate  D. . 
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The  ni  AB  (hould  be  applied  clore  to  the  cut-water 
^  or  ftein,  and  (hould  be  of  fuch  a  length  that  the  palate 
D  msy  be  no  higber  above  the  keel  than  is  t^ceSary  to 
fecure  it  froin  injury  when  the  YeSel  it  agtound,  or  fails 
in  (hoal  water.  As  the  bow-of  tbe  (hip  curv«»  inward 
towards  tbe  keel  M,  the  palate  D  will  be  thrown  to  a 
difiance  froin  the  bottom  of  the  veflel,  although  the 
perpendicular  rod  to  which  it  is  annexed  lies  ciofe  to 
the  bow  above  ;  and  therefi>re  the  palate  will  be  more 
fairly  afted  upon.  The  arm  £  Ihould  enter  the  bow 
fomewhcre  near  the  hawfe  hole,  and  lead  to  any  con- 
venient  place  in  the  forec&iHe,  where  a  finooth  board  or 
"plate  may  be  fised,  having  the  indes  H,  and  graduated 
arch  K,  upon  iL 

It  is  evident  £rom  the  figure,  that  as  the  (hip  Is 
org^  forward  by  the  wind,  the  palate  D  will  be  preAT- 
ed  upon  by  the  reAHing  medium,  with  a  greater  or  lefs 
fi>rce,  according  to  the  progreffive  motion  of  the  ihip  j 
«nd  dtis  «nll  opcrate  upon  the  levers  fo  as  to  immediate- 
ly  affe£l  the  index,  making  the  leail  increaGe  or  diminu- 
tion  of  the  0  '  's  way  vifible  on  the  gttduated  arch ; 
the  fpring  L  .iways  countetading  the  preSiire  upon 
the  palate,  and  btinging  back  the  index,  on  any  relaz> 
«tion  of  the  force  imprdSed. 

This  machine  is  advantageoufly  placed  at  the  bow  of 
the  (hip,  where  the  current  firft  begins,  and  u&s  &irly 
upon  the  palate,  in  preference  to  the  ftem,  where  the 
tumultuous  clofing  of  the  water  cauies  a  wake,  vifible 
to  a  great  diftance.  The  palate  D  is  fuiik  nearly  as 
low  as  the  kecl,  that  it  may  not  be  inAuenced  by  the 
beaping  up  of  the  watcr  and  thedaihing  of  the  waves 
at  and  near  the  water  line.  The  arch  K  is  to  alcertain 
how  many  knots  or.  miles  (he  would  run  in  one  hour  at 
her  then  rate  of  failing.  But  the  graduations  on  thii 
■ich  muft  be  une^ual}  becanie  the  refiftancc  of  thc 
fpring  L  will  increaie  as  it  beeomes  more  bcnt,  fo  that 
the  iitdex  will  travel  over  a  gteater  fpace  from  one  to 
five  miks^han  from  five  to  tweWe.  LaAly,  The  palate, 
rod,  fpring,jnid  all  the  metallic  parts  of  the  inftrument, 
ihould  be  coirered  with  a  Arong  vami(h,  to  prevent  tuft 
from  the  corro(ive  quality  of  the  ialt  water  and  fea  air. 

This  machine  may  be  confidetabIy  improved  as  fol- 
lows :  Let  the  rod  or  fpear  AB  (fig.  5.)  be  a  tound 
rod  of  iron  or  fleel,  and  inAeod  of  moving  on  the  fuU 
crum  or  joint,  as  at  C,  let  it  pals  through  and  turn 
{teely  in  a  (bcket,  to  which  focket  the  moveable  joint 
muft  be  annexed,  as  r^ireiented  in  fig.'  6.  The  rod 
muft  have  a  (houlder  to  bear  on  tlie  upper  edge  of  the 
ibcket,  to  prevent  its  ilippine  quitc  dowiu  Tlie  rod 
muft  sdfo  paCs  thiough  a  like  loclut  at  F,  fig.  5.  The 
j(Hnt  of  the  lower  focket  muft  be  fixed  to  the  bow  of 
the  (hip,  and  the  upper  joint  or  focket  muft  be  conned- 
ed  with  the  horizontal  arm  £.  On  the  top  of  the  up- 
])ermoft  focket  let  there  be  a  Tmall  circular  plate,  bear- 
ing  the  3  2  pcHnts  of  the  mariner*s  compa&;  and  let 
the  top  of  the  rod  AB  cgme  tbrongh  the  centte  of  this 
plate,  fo  as  to  carry  a  fmall  index  upon  it,  as  is  repre- 
iented  in  fig.  7.  This  linall  index  muft  be  fixed  to  the 
top  of  the  rod  on  a  fquare,  fo  that  by  tuming  the  in- 
dex  round  the  plate,  the  rod  may  alfo  tum  in  the  foc- 
kets,  and  of  courfe  carry  the  palate  D  round  with  it  -, 
the  little  index  always  pointing  in  a  diredion  with  the 
hct  of  the  palate.  The  fmall  compafs  plate  ftiouId  not 
be  faftened  to  the  top  of  the  Ibcket,  but  only  fiued 
tightly  on,  that  it  may  bc  moveable  at  pleaTuie.    Sup- 
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pofe  then  the  Intaided  port  to  bear  S.  W.  fiom  thc  S^ 
place  of  departure,  thc  palate  muft  be  tumed  on  the  lbc-^*nf^ 
ket  till  the  fouth-weft  point  thereon  looks  diiedly  to 
the  /hip's  bow)  &>  that  tbc  ibuth--weft  aitd  north-eaft 
line  on  the  compois  plate  may  be  pieciiely  paiallei  with 
the  lhip*s  kecl,  and  in  this  pofition  the  plate  mutt 
remain  during  the  whole  vayagc.  Suppoiĕ,  tlien,  the 
(hip  to  be  faiUng  in  thc  direi£t  cobrfe  of  her  intendcd 
Toyage,  with  hcr  bowfpfit  pointing  fouth-weft.  Let  the 
Mttle  iadex  be  brought  to  the  fouth-weft  point  on  the 
Compafs  plate,  and  the  palate  D  will  neceflati)y  pie&at 
its  btoad  £ice  toward  die  port  of  deftination-;  and  this  it 
muft  always  be  made  to  do,  b«  the  (hip*s  courfe  what  it 
may.  If,  on  account  of  unfavourable  winds,  the  (bip  is 
obligcd  to  deviate  from  her  intended  courie,  the  little 
index  muft  bc  moved  fo  many  points  fram  the  foutiw 
wcft  line  of  the  compais  plate  as  the  compais  in  the 
binnacle  (hall  (how  that  (he  deviates  from  her  true  couife; 
h  that  in  whatever  diredion  the  (hip  (hall  fail,  the  pa- 
late  D  will  always  look  full  to  the  ibuth-weft  pouit  af 
the  horison,  or  towards  the  port  of  deitination,  and 
confequently  will  piefent  only  an  obfique  furface  to  tbe 
refifting  medium,  more  or  leis  oblique  as  the  ihip  devi- 
ates  more  or  Iefs  from  the  tme  courie  of  her  voyage.  As, 
therefore,  the  refiftance  of  the  water  will  operate  Icb 
upon  the  palatc  in  an  oblique  tlian  in  a  d!teft  pofition, 
in  exa£t  proportion  to  its  obliquity,  the  index  H 
will  not  (how  how  many  knots  tl^  veffel  runs  m  her 
then  courfe,  but  will  indicate  how  many  (he  gaiiu  in 
the  dite£l  line  of  her  intended  ^oyasc.— Tbus,  ia 
fig.  9.  if  the  (hip*s  courie  Ues  in  tbc  diredion  of  the_,  ,  ■■ 
line  AB,  but  (he  can  (iul  by  tbe  wind  no  nearer  thm  ^^! 
AC ;  fttppo(ĕ,  then,  hcr  progTeflive-motion  fuch  as  to 
perform  AC  cqnal  to  five  knots'  or  miks  in  an  hour, 
yet  the  index  H  vrill  only  point  to  four  knots  an  th< 
gtaduated  arch,  becaufe  (he  gaiiu  no  more  than  at  that 
rate  on  the  true  line  of  her  voyage,  viz.  fit>m  A  to  B. 
Thus  will  the  difference  between  her  leal  motion  and 
that  t>ointed  out  by  tlie  index  be  always  in  ptoportioa 
to  her  deviation  from  her  intended  port,  unlil  die  (ails 
in  a  line  at  right  angles  therewith,  as  AD  }  in  which 
ca(e  the  palat^  would  preient  only  a  thin  ihatp  edge  ta 
the  refifting  inedium,  the  preffure  of  wbich  ihould  not 
be  fu({>cient  to  overcome  the  fri£tion  of  the  machine 
and  tht(f>caring  of  the  fpring  L.  So  ihat  at  whatever 
rate  the  (hip  may  fiul  on  that  line,  ^et  the  index  will 
not  be  affeded,  (howing  that  ihe  gams  nothing  on  bet 
tme  courie.  In  this  ca&,  and  alUi  whcn  tbc  veffel  is 
not  under  way,  the  adion  of  the  (pring  L  (hould  caaic 
the  index  to  point  at  O,  as  repreient^  by  the  dotted 
lines  in  fig.  5.  and  8. 

As  the  tmth  of  this  inftniment  muft  depend  on  the 
equal  preffure  of  the  refifting  medium  upon  the  palate 
D,  according .  t6  the  {hip's  velocity,  and  the  propor- 
tionable  afiion  of  the  fpring  L,  thcre  (hould  be  a  pia 
OT  fcrew  at  the  joints  C  and  F,  fo  that  the  tod  may  be 
readily  imihipped  and  taken  in,  in  order  to  clean  tbe 
palate  from  any  fouIne&  it  may  contrad,  which  wauM 
greatly  increafe  its  operation  on  tbe  index  H,  and  there- 
by  render  the  graduated  arch  falfe  and  uncertain. 

Further,  the  fpring  L  may  be  expo(ed  too  much  t« 
injury  irom  the  fidt  water,  if  fixed  on  the  outlide  of  the 
(hip's  bow.  To  rcmedy  this,  it  may  be  broueht  undor 
cover,  by  conftm£ting  the  machine  as  repreicnted  by 
fig.  8.  ^riieie  AB  is  thc  rod,  C  the  iulcrip^  or  centK^  . 
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D  the  palale,    £  the  horitontal  ann 


■of  its  modon, 
-'  leading  througb  a  fmall  hole  into  the  farecaftle ;  M  is 
I  toong  chain  &Aened  at  one  end  to  the  arm  £,  and  at 
tbe  other  to  a  rim  or  barrel  on  tbe  wheel  G,  which  bjr 
'means  of  its  teeth  giTes  motion  to  the  femiciTcle  I  and 
index  H.  The  Tpiing  L  is  fpiral,  and  enclofed  in  a  box 
.•r  barnl,  like  the  inain-fpring  of  a  watch.  A  fmaU 
chain  is  fixed  to,  and  paiTing  round  the  barrel,  is  faften- 
•cd  by  the  other  end  to  the  fuzee  W.  This  fuzee  is 
-conneded  bj  its  teeth  with  the  wheel  G,  and  counter- 
«ds  the  motion  of  the  palate  D.  N,  N,  are  the  two 
txkets  through  which  the  lod  Afi  paSes,  and  in  which 
it  is  tumed  round  hj  means  of  the  little  index  R.  S 
is  the  (inaU  compars  plate,  moveable  on  the  top  of  the 
uppcr  Ibcket  N.  The  plate  S  hath  an  upright  rim 
round  its  edge,  cut  into  teeth  or  notches,  fo  that  when 
the  indes  R  »  a  little  raifed  up,  in  order  to  bting  it 
Toand  to  nnj  intended  p«nt,  it  may  &U  into  one  of 
thefe  notches,  and  be  detained  there ;  otherwife  the 
preffure  of  the  water  will  force  the  palate  D  from  it3 
oUique  pofition,  and  tum  the  rod  and  index  round  to 
the  direAion  in  T^ich  the  (hip  Ihall  be  then  failing.— > 
Should  it  be  apprehended  that  the  palate  D,  being 
placed  fo  far  furward,  may  aiFe£l  the  fliip's  (teerage,  or 
obftrufl  her  rate  of  iailing,  it  (hould  be  conridered  that 
a  very  fmall  plate  will  be  fuSictent  to  work  the  machine, 
uontfof  three  or  fottr  inches  in  diameter  would  pro- 
bably  be  TuSicient,  and  yet  not  large  enough  to  have 
any  fenfible  tKt&  on  the  helm  or  (hip's  way. 

The  greateA  diSiculty,  perhaps,  will  be  in  gradua- 
tmg  the  arch  K,  (if  the  machine  is  conftru£led  as  in 
i^'  S-)\  ^'  unequal  divifions  of  which  can  only  be  af- 
certaioed  by  a£lual  esperiment  on  board  of  each  Ihi^ 
refpeAfvely,  inafmach  as  the  accuracy  of  thefe  gradu- 
adons  will  depend  on  three  circumdances,  viz.  the  pofi- 
tion  of  the  lulcrum  C  with  refpefl  to  the  length  of  the 
nd,  the  fize  of  the  palate  D,  and  the  Hrength  or 
heating  of  the  fpring  L.  When  thefe  graduations, 
iiowever,  are  once  afcertained  for  the  machine  on  board 
of  any  one  veffel,  they  will  not  want  any  future  alte- 
ntinns,  pnwided  the  palate  D  be  kept  clean,  and  the 
fpring  L  retains  its  elaAicity. 

But  the  anequal  divifion$  pf  the  graduated  arch  will 
be  tmneceiTary,  if  the  machine  is  conftru£led  as  in  fig.  8  ; 
bt  as  the  chain  goes  round  the  barrel  L,  and  then 
winds  through  the  fpiral  channel  of  the  fuzee  W,  the 
ibrce  of  the  main  fpring  muft  operate  equally,  or  nearly 
b,  in  all  pofitions  of  the  indeK,  and  confequently  the 
divi6ons  of  the  arch  K  may  in  fuch  cafe  be  equal. 

Alter  all,  it  is  not  expeded  that  a  lhip's  longitude 
can  be  determined  to  a  mathematical  certainty  by  this 
inAmment.  The  irregular  motions  and  impulles  to 
which  a  (hip  is  continually  expored,  make  fuch  an  ac- 
cwacy  unattainable  pefhaps  by  any  machinery :  But  if 
it  (hould  be  found,  as  we  Satter  ourfelves  il  will  on  hit 
ctperiment,  that  it  aidwera  the  purpo(e  much  better 
than  the  common  log,  it  may  be  confidered  as  an  acqui- 
(ition  (o  the  art  of  na^igatian. 
^  It  (hould  be  obrerved,  that  in  afcertaining  a  (hip's  lon- 

Stude  by  a  tirae-piece,  this  great  inconvenience  occurs, 
•t  a  fmaU  and  tiiding  midake  in  the  time  makes  a 
vtry  great  and  dangerous   error  in  the  diAance  ron : 
Whereas  the  errors  of  tbis  raachine  will  operate  no  far- 
tker  than  their  real  amount :  which  can  neTer  be  great 
Voi,.  XIK.  Part  l. 
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or  dangerous,  if  correAed  by  the    afual  ebl!»:vationk 
made  by  mariners  for  eorrefling  tbe  common  log.  ' 

A  like  machine,  niade  in  its  iimple  form  (as  at  fig.  5.), 
(b  conllruded  as  to  (hip  and  unAup,  might  occaSonaily 
be  applied  alongfide  about  middups,  in  order  to  afcer- 
tain  the  leeway ;  which,  if  rightly  (hovm,  wiU  give  the 
(hip^s  precife  longitude.  As  to  fea  currents,  this  and 
all  other  machines  hitherto  invented  mull  be  fubje£l  to 
their  inOuence  ;  ^nd  proper  allowances  muil  be  madc 
according  to  the  (kill  and  knowledge  of  the  navigator.- 

Laiily,  Some  difcretion  vnll  be  neceffary  in  taking  ob> 
fervations  from  the  machine  to  be  entered  on  the  log- 
-book :  that  is,  the  moil  favourabIe  and  equitable  mo- 
ment  (hould  be  choren  for  the  obfervation  •,  not  whiltt 
the  (hip  is  rapidly  dercending  the  decUvity  of  a  wave, 
or  is  fuddenly  checked  by  a  llroke  of  the  wa,  or  is  m. 
the  very  a&.  of  plung^ing.  In  all  cafes,  periods  may  be 
found  in  which  a  (hip  proceeds  with  a  true  average 
velocity  )  to  difcover  which,  a  Uttle  experience  and  at- 
tention  wiU  lead  the  (kUful  mariner. 

It  has  been  obferved  of  tbe  machine  now  defcribed, 
that  an  ingenious  mechanic  would  probably  conitru£l  it 
to  better  advantage  in  many  refpe£ts.  l'he  author  only 
meant  to  fuggeil  the  priuciple }  experiment  alone  can 
point  out  the  beH  method  of  applj^ing  it.  He  is  fen- 
fible  of  at  leail  one  deiicicncy,  viz.  that  the  Uttle  index 
R,  fig.  4.  will  not  be  ilrong  enough  to  retain  the  palate 
D  in  an  ob1ique  poiition  when  the  ihip  is  failing  by  the 
wind  ;  more  efpecially  as  the  compafs  plate  8,  in  whofe 
notched  rim  the  index  R  is  to  fall,  is  not  fixed  to,  but 
only  fitted  tight  on  the  focket  N.  Many  means,  how< 
ever,  mieht  be  contrived  to  remedy  ihis  inconvenience. 

SniplVreck.  A  Fiench  author  has  lately  piopoTed 
fome  methods  of  faving  the  lives  of  perfons  ihipi\recked 
near  the  coail.  He  obferves,  that  the  moll  propei 
means  for  (aving  the  crews  of  ihipwrecked  yeiieh  is, 
to  eilabliih  a  rope  of  communication  from  them  to  the 
ihore.  To  a  bomb  or  cannon  ball  ihould  be  failened 
the  end  of  a  rope,  extended  afterwards  in  a  zig-zag  di- 
re^lion  before  the  mortar  or  cannon,  or  fufpended  on  a 
piece  of  wood  raifed  feveral  feet.  £ut  as  it  was  nccei^ 
(ary  to  know  if  the  cord  would  not  brcak  by  the  forc8 
of  the  explofion  and  the  veIocity  of  the  motion,  the  author 
thought  it  proper  to  confult  pro^eAional  men.  He  ac- 
cordingly  wrote  to  fome  oiBcers  of  the  artillery  in  gar- 
riron  at  La  Fere  in  France,  and  they  almoil  all  replied  ' 
that  the  rope  would  infalUbIy  break. 

Not  deeming  this  anfwer  fatisfa£tory,  he  happUy  con  • 
ccived  the  idea  of  making  the  experiment  on  a  fmall 
Tcale.  He  caufed  a  piece  of  the  barrel  of  a  muiket  ta 
be  filed  into  the  form  of  a  fmall  mortar  of  1 8  lines  in 
length  intemally  -y  and  having  tied  a  packthread  to  a 
conimon  ball  of  lead,  he  made  an  experiment  which 
pcrfedly  fucceedcd,  as  did  many  others  which  he  after- 
wards  repeated,  even  with  the  ilrongeil  charges  of 
powder.  This  fucce(ii  he  communicated  to  the  oiHcers  of 
artillery,  who  replied,  that  there  was  a°  great  di£ference 
bet\veen  a  quarter  of  an  ounce  of  powder  and  four  or 
five  pounds  employed  for  a  bomb  j  and  wete  (UU  of  (^i- 
nion  that  the  rope  would  break. 

Having  already  made  experiments,  he  was  (UU  di(l 

po&d  to  doubt  tbe  tmth  of  this  alTertion,  and  therefore 

tried  a  four-inch  mortar  with  a  ball  of  the  fame  calibre, 

and  18  ounces  of  powder,  witb  a  rope  only  tbree  or 
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Sltip      {bur  lines  in  diameter,  and  liU  fuccels  vtas  e^ually  flat- 
|l        tering  as  before.     Thefe  esperiments  werc  repeated  by 

.  "^'  .  Order  of  goremment  at  La  Fere,  four  times  with  an 
eight-inch  mortar,  and  three  times  with  one  of  twelve 
inches,  all  of  which  happily  fuccecded.  The  lame 
authoT  goes  on  to  obferve  > 

"  It  ought  to  be  remembered,  tkat  a  veflel  is  never 
caft  away,  or  periihes  on  the  coafi,  but  becaufe  it  is 
driren  tkither  againft  the  will  of  the  captain,  and  by 
the  violence  of  the  waves  and  the  wind,  wkich  aImoft 
always  blows  from  the  fea  towards  the  Ihore,  without 
whicn  there  would  be  no  danger  te  be  apprehended  : 
confequently  in  thefe  circumdances,  the  wind  comes  al- 
Yvays  from  the  fea,  either  diredly  or  obliquely,  and 
blows  towards  the  Aiore. 

^'  i41,  A  common  paper  kite,  therefore,  launched 
from  the  veflel  and  driven  by  tke  wind  to  the  Aiore, 
would  be  fufiicient  to  fave  a  crew  of  1 500  feamen,  if' 
fuch  were  tbe  number  of  a  ihip  of  war.  Tbis  kite 
would  convey  to  the  (hore  a  llrong  packthrcad,  to  the 
end  of  which  might  be  ai{ixed  a  cord,  to  be  drawn  on 
board  by  means  of  the  Ilring  of  the  kite  ■,  and  with  this 
cord  a  rope,  or  as  many  as  (hould  be  necelTaiy,  might 
bc  conveyed  to  the  Hiip. 

"  2d,  A  fmall  balloon,  of  lix  or  feven  feet  in  diame- 
ter,  and  raifed  by  rareSed  air,  would  be  alfo  an  excellent 
means  for  the  like  purpofe.  Being  driven  by  the  wind 
from  the  veffel  to  the  Ihore,  it  would  carry  thither  a 
ilring  capable  of  drawing  a  cord  with  which  feveral 
ropes  might  be  aflerwards  conveyed  to  the  veffel.  Had 
not  the  difcovery  of  MontgolGer  produced  any  other 
beneiit,  it  would  be  entitled  on  this  account  to  be  con- 
Cdered  as  ef  great  importance. 

"  3dly,  A  Ikyrockct,  of  a  large  diameter,  would  be 
of  equal  fervice.  It  would  al(b  carry,  from  the  veffel 
to  the  Ihore,  a  ftring  capable  of  drawing  a  rope  after  it. 
*'  Laftly,  A  fourth  plan  for  faving  tne  crew  of  a  (hip- 
tvrecked  veffel,  is  that  of  throwing  from  the  veffel  into 
the  fea  an  empty  calk  with  a  cord  attached  to  it.  The 
wind  and  the  waves  would  drive  the  calk  lo  the  Ihore, 
«nd  afford  the  means  of  eftab1iftiing  that  rope  of  com- 
munication  already  mentioned.'* 

The  author  juft  quoted  fays,  that  he  announced  his 
difcovery  in  a  Prench  journal  in  January  1 794.  It  is, 
Jiowever,  to  be  obferved,  that  the  roethod  he  pr<>pofes  of 
conveying  a  rope  to  the  (liore,  by  faflening  it  to  a  bullet 
or  bomb,  to  be  afterwards  iired  from  a  cannon  or  mor- 
tar,  was  propofed  fome  years  ago  by  a  ferjeant  or  of- 
£cer  of  artillery  at  Woolwich,  and  it  is  faid,  fimilar  ex- 

^Phil.Mag.  periments  were  made  at  Portfmouth,  and  fucceeded  *. 

Tol.W.  SHmAUZ.     SeeScHiRAS. 

V-  *47'  SHIRE,  is  a  Sttxon  word  iignifying  a  divi(ion  ;  but 

a  county,  comitatas,  of  the  fame  import,  is  plaiuly  deri- 
ved  from  comet,  "  the  count  of  the  Franks  j"  that  is, 
the  earl  or  alderman  (as  the  Sa.Nons  called  him)  of  the 
ihire,  to  whora  the  goyernment  of  it  was  entrufted.  This 
he  uJrually  exercife(i  by  his  deputy,  Aill  called  in  Latin 
vice-comes,  and  in  Engliih  the  Jheriff,  Jhrieve,  or  Jbire- 
reeve,  iignifying  the  "  oAlcer  ol  the  ihire  ;"  upon  whom, 
in  proceis  of  time,  the  civil  adrainiftration  of  it  totally 
devolved.  In  fome  countirs  there  is  an  intermediate  di- 
vifion  between  the  ihire  and  the  hundred  ;  as  lathes  in 
Kent  and  rapes  In  Suffex,-  each  of  thetn  containinj;  about 
tbrce  or  four  hundred  a-piece.  l'heic  had  formerly 
their  lathe-reeves  and  rape-reeves,  aSing  in  rubordina- 


4    ]  S    H    O 

tion  to  the  ftiire-recv«.  Where  a  county  is  divided  into  SUit: 
three  of  thefe  intermediate  juriJdidions,  tkey  are  called  1'^ 
trithingt,  which  wtSre  ancienlly  governcd  by  a  trilhing  ^^^^ 
reeve.  ThePe  trithings  ftill  iubfift  in  tlie  large  conntjj  ^^ 
of  York,  where,  by  an  eafy  corruption,  they  are  deno- 
minaled  ridings  ;  the  nOrth,  ihe  eaft,  and  tke  weft  rklingt  ' 

SHIRL,  Shorl,  or  Cockle,  a  fpecies  of  minei^. 
See  MiNERALOCT  Inde». 

SHIRT,  a  loafe  garment,  commonly  of  Hnen,  irom 
next  the  body. — Some  doubt  the  propriety  of  changing 
the  linen  when  a  perlbn  is  fick.  Clean  linen  promotes 
perfpiration  ;  and  it  may  be  renewed  as  often  as  the  pi- 
tient  pleafes,  whether  the  diforder  be  of  the  acute  or  tbe 
chronical  kind.  £xcept  during  a  crifis  in  fevers,  whilft 
the  patient  is  in  a  fweat,  a  change  of  llnen,  i{  well  dried 
and  warmed,  may  be  daily  ufed. 

Shirts  were  not  wom  by  the  Jews,  Greeks,  or  Romant, 
but  their  place  was  fupplied  by  thin  ttmica  of  wool.        I 
The  want  of  linen  among  the  ancients  made  ire^aent 
waOiings  and  ablutions  neceffary. 

SHIVER,  a  name  given  by  miners  to  (bme  of  the 
ftrata  which  accompany  Coal.  See  SCHISTUS,  Mikeil^- 
LOGY  Index. 

SHIV£RS,  in  the  fea  language,  names  given  to  thc 
little  roUers,  or  round  wheels  of  pulleys. 

SHOAD,  among  miners,  denotes  a  tratn  of  tnetal- 
line  Aones,  lerving  to  dired  them  in  the  difcovery  «f 
mines. 

SHOAD-Stones,  a  lerm  uPed  by  the  miners  of  ComwaH 
and  other  parts  of  this  kingdom,  to  exprers  fuch  loore 
maffcs  of  ftone  as  are  ufuaUy  found  about  the  entrancet 
into  mines,  ibmetimes  running  in  a  ftraight  couife  from 
the  load  or  vein  of  ore  to  the  furface  of  ihe  eartb. 

Thefe  are  Aones  of  the  common  kinds,  appearing  tt 
have  been  pieces  brcken  from  ike  Arata  or  larger  mai^ 
fes  ;  but  they  ufually  contain  mundic,  or  marcafitic  inat- 
ter,  and  more  or  lefs  of  the  ore  to  be  found  in  ihe  minr. 
They  appear  to  have  been  at  fome  time  rolled  about  in 
water,  their  comers  being  broktn  off,  and  their  futface 
fmoothed  and  rounded. 

The  antimony  mines  in  Comwall  are  always  eafily  dir- 
covered  by  the  ihoad-ftones,  thefe  urually  lying  up  to 
the  furface,  or  very  nearly  fo ;  and  the  matter  of  ihe 
ftone  being  a  white  fpar,  or  debafed  cryftal,  in  which 
the  native  colour  of  ihe  ore,  which  is  a  (liining  Uuiih 
black,  eafily  difcovers  itrelf  in  Areaks  and  threads. 

Shoad-ftones  are  of  fo  many  kinds,  and  'of  fuch  V3- 
rious  appearance8,4hat  !t  is  not  eafy  to  defcribe  or  know 
thera  ;  but  the  miners,  to  wbom  they  are  of  the  greateil 
ufe  in  the  tracing  or  (earching  after  new  mines,  diflin- 
guiih  them  from  other  ftones  by  tkeir  weight ;  ibr  if 
very  ponderous,  though  they  look  evtr  fo  much  like 
common  ftones,  there  is  great  reafon  to  fufpeA  that  they 
contain  fome  metal.  Another  mark  of  them  is  thcir  be- 
ing  fpongy  and  porous  ;  tlus  is  a  fign  of  efpecial  uiĕ  in 
the  tin  countries  ;  for  thc  tin  ihoad-ftone$  are  oiten  (b 
porous  and  fpongy,  that  they  rcrcmble  large  bodies 
thorougkly  calcincd.  There  are  miiny  otker  sppear- 
ances  of  tin  Aioads,  the  very  bardeft  and  firineft  flon« 
often  containing  this  metal. 

When  the  miners,  in  tracing  a  (hoad  up  kill,  nietl 
with  fuch  odd  Aones  and  earths  that  they  know  not 
well  wbat  to  make  of  them,  they  have  recourle  to  viin- 
ning,  that  is,  they  calciiie  and  powder  tlie  ftone,  chy, 
or  T^-halcYcr  elfe  is  fupiiofed  to  coiUain  tbc  melal ;  »rfi 
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ij  tben  nathinj;  it  in  an  inArument,  prepared  for  tbat  pur- 
pofe,aiid  cailed  a  vanmng  Jhov(t^  lliey  find  the  earthy 
matter  wa(hed  away,  and  ot  the  remainder,  the  ilony  or 
graveily  matter  lies  behind,  and  the  roetalline  matter  at 
tbe  point  of  the  lhovel.  If  tlie  per^on  who  performs 
this  operation  has  any  judgement,  he  eaiily  difcovers  not 
only  what  the  metal  is  that  is  contained  in  the  (boad, 
but  alfa  will  make  a  very  probabie  guefs  at  what  quan- 
tity  the  raine  is  iikely  to  yield  of  it  in  proportion  to  tbe 
ore. 

SHOAL,  in  the  fea  language,  denotes  a  place  where 
tiie  irater  is  ihallow  \  and  Iikewtfe  a  great  quantity  of 
filhes,  fuch  as  *.Jhocl  o/herrings. 

SHOCK,  in  ĔUElrkity.  The  effea  of  the  explofion 
oPa  charged  body,  that  is,  the  difcharge  of  i(s  eleclricity 
op  any  other  body,  is  cailed  the  eleEiric  Jhoch. 

SHO£,  a  covering  for  tbe  foot,  ufualiy  of  leather. 

SuoES,  among  the  Jĕws,  were  made  of  leather,  linen, 
nilh,  or  wood  •■,  thofe  of  foldiers  were  fometimes  of  brafs 
or  iron.  They  were  Ued  with  thongs  which  paired  un- 
dcr  the  foles  of  tbe  feet.  To  put  on  their  ihoes  was  an 
ad  of  venetation  -,  it  was  alfo  a  iign  of  piourning  and 
humiliatien  :  to  bear  one^s  (hoes,  or  to  untie  tbe  latchets 
of  them,  was  conSdered  as  tbe  meaneil  fervice. 

Among  the  Greeks  ihoes  of  various  kinds  were  ured. 
Sandals  were  wom  by  woincn  of  diIlin£lion.  The  La- 
cedemouians  wore  red  (hoes.  The  Grecian  (hoes  gene- 
tally  reacbed  to  tbe  middle  of  tbe  leg.  The  Romans 
iriĕd  t»vo  kinds  of  (hoes }  the  calceut,  whicb  covered  tbe 
whole  foot  fomewhat  liise  our  (boes,  and  was  tied  above 
nrith  latchets  or  (Irings  ;  and  ^cjolea  or  Aipper,  which 
Cpvered  only  tbe  foIe  of  tbe  foot,  and  was  &(lened  with 
leathem  thongs,  Tke  calceus  was  always  wom  along 
with  the  taga  when  a  perfon  weiit  abroad :  (lippers  were 
pit  on  during  a  jouroey  and  at  feails,  but  it  was  reckon- 
ed  c&minate  to  appear  in  public  with  them.  Black 
(hoes  were  wom  by  tbe  ciUzen8  of  ordinary  rank,  and 
«hite  ones  by  the  women.  Red  (h«es  were  fometimes 
worn  by  thc  ladies,  and  purple  ones  by  the  co.Kcombs 
•f  the  other  fes.  Red  (hoes  were  put  on  by  the  chief 
RHgiArates  of  Rome  on  days  of  ceremony  and  tnumphs. 
The  Ihoes  of  (enators,  patricians,  and  their  cluldren,  had 
a  ciefcent  upon  them  wbich  ferved  for  a  buckle  *,  thefe 
were  called  r<7/im' /«>M/;.  Slaves  wore  no  (hoes)  hence 
tbey  were  calkd  cretati  from  their  dufty  feet.  Phocion 
'allb  and  Cato  Uticen(is  went  without  (hoes.  The  toes 
•f  the  Roman  (hoes  were  tumed  up  in  the  point  \  bence 
ihey  were  calied  caleei  rojirati,  repandi,  &c. 
•  In  the  9lb  and  lotb  centuries  the  grcatell  princes  of 
Europe  wore  wooden  (hoes,  or  the  upper  part  of  lea- 
ther  and  tbe  fole  of  wood.  In  tbe  reign  of  WiM'am 
Rttiiu,  a  great  be*u,  Robert,  furnamed  the  horned,  ufed 
(hoes  with  long  (harp  points,  ftu(Fed  with  tow,  and 
twifted  Kkc  a  rain's  boro.  It  is  faid  the  clergy,  being 
oighly  oiiended,  declaimed .  againit  the  long-pointed 
™es  with  great  vchemence.  The  points,  nowever, 
coDtintted  to  nicreafe  till,  in  tlie  reign  6f  Richard  II. 
they  were  o£  fo  enonnous  a  lengtb  that  they  were  tied 
to  the  knees  with  chain*,  fometiines  of  gold,  fometimes 
<)f  iilvef.  The  upper  parts  of  thefe  (hoes  in  Cbauc er*s 
time  we(«  cut  irv  imitation  of  a  church  window.  The 
l«oj;-pointed  (hoes  were  called  eraciowes,  and  continued 
in  fa(hion  for  tbree  centuries  in  fpite  of  ihe  bulls  of 
popes,  the  decrec*  of  cooncils,  and  the  declamations  of 
ihe  dergy.     At  lcRgth  the.  parliament  of  Englaad  in- 
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terpofed  by  an  ad  A.  D.  1463,  prohiluting  the  uie  STiot. 
of  (hoes  or  boots  with  pikes  cxceeding  two  incbes  ih  -  » 
length,  and  prohibiting  all  (boemakers  from  making 
(hoes  or  boots  with  lonrer  pikes  under  fevere  pertalties. 
But  even  this  was  not  luihcient :  it  ivas  neceffary  to  de- 
nounce  the  dreadful  fentence  of  excommunication  againil 
all  wbo  wore  (boes  or  boots  witb  points  longer  than 
two  inches.  The  prefent  fa(hion  of  (boes  was  intro- 
duced  in  1633,  but  the  buckle  was  not  ufed  till  1670. 

In  Norway  they  ufc  (hoesof  a  particular  con(lruflion, 
conPiiling  of  two  pieces,  and  without  heels ;  in  whiclt 
the  upper  leather  (its  clole  to  the  foot,  the  fole  being 
joined  to  it  by  many  plaits  or  folds. 

The  (hoes  or  Oippers  of  the  Japanefe,  as  we  are  in- 
formed  by  Profeflbr  Thunberg,  are  made  of  rice-ftraw 
woven,  but  fometimes  for  people  of  di(Hn£Uon  of  fine 
(lips  of  ratan.  Tbe  (hoe  confifts  of  a  foIe,  without  up- 
per  leather  or  hind-piece  j  forwards  it  is  croffed  by  a 
Ilrap,  of  the  thickrie^s  of  one's  (inger,  which  is  lined 
with  linen  j  from  ihe  tip  of  the  (hoe  to  tbe  flrap  a  cy- 
lindrical  ftring  is  carried,  which  paffes  between  the  great 
and  fecond  toe,  and  keeps  the  (hoe  faft  on  the  footk 
As  thefe  (hoes  have  no  bind-piece,  they  itiake  a  noffe 
when  people  walk  in  ibem  like  ilippers.  When  the  Ja- 
panefe  travel,  their  (hoes  are  furni(bed  with  three  ftiings 
made  of  twilied  ftraw,  with  which  they  are  tied  to  the 
legs  and  feet,  to  prerent  them  frcm  falling  off.  Some 
people  carry  one  or  more  pairs  of  (hoes  with  them  oh 
tbeir  journeys,  in  order  to  put  on  ne\v,  when  the  old 
ones  are  woro  out.  When  it  rains,  or  the  roads  are 
very  dirty,  thefe  (liocs  are  foon  wetted  tbrougb,  and  bne 
continually  fees  a  great  number  of  wom-out  (boes  lying 
on  tbe  roads,  e^pecially  near  the  brooks,  wherc  lravel- 
lers  have  cbang«l  tbeir  (boes  afler  wa(bing  their  &et. 
Inftead  of  thefe,  in  rainy  or  dirty  weather  thcy  wear 
higb  wooden  clogs,  which  uhdemeath  are  hollowed  out 
in  tbe  tniddle,  and  at  top  have  a  band  acrofs  like  a  itir- 
rup,  and  a  Aring  for  tbe  great  toe ;  fo  tbat  they  can 
wallc  witliout  foiling  their  feet.  Some  of  tbem  have 
tbeir  ftraw  (lioes  faftened  to  tbele  wooden  clogs.  The 
Japancie  never  enter  their  houfes  with  their  (hoes  on  ; 
but  leave  them  in  the  entry,  or  place  them  on  tbe  bench 
near  the  door,  and  thus  are  always  barefooted  ih  their 
houres,  fo  as  not  to  dirty  their  neat  mats.  During  the 
time  tliat  the  Dulcb  live  at  Japan,  when  tbey  are  fome- 
times  under  an  obligation  of  paying  vi(its  at  thc  houfcs 
of  the  Japanefe,  their  own  rooms  at  the  fa£tory  being 
Iikewife  covered  with  mats  of  this  kind,  tbey  wear,  in- 
ftead  of  tbe  ufual  (hoes,  red,  green,  or  black  (lippers, 
wbicb,  on  entering  ibe  bouie  they  puil  off :  howerer, 
tbey  have  llockings  on,  and  (boes  made  of  cotton  ftuff 
witb  buckles  in  them,  which  (hoes  are  made  at  Japan, 
and  can  bc  waftied  whenever  they  are  dirty.  Some 
'  have  them  of  black  iatin,  in  order  to  avoid  weftiing 
them. 

Shoe  ofan  Anchor,  a  rmall  block  of  wood,  convex 
on  the  back,  and  baving  a  fmall  hole,  (iiliicient  to  con- 
lain  the  point  of  the  anchor  flukc,  on  the  forefidc.  It 
is  ufed  to  prevent  the  anchor  from  tcaring  or  wounding 
the  planks  on  the  fliip's  bow,  whi:n  afcending  ot  de- 
fcending  ;  for  wbich  purpofe  the  flioc  Aides  up  and  down 
along  the  bow  between  tbe  flukc  of  the  anchor  ?ind  ihe 
planks,  as  being  preffed  clofc  to  the  latter  by  the  weight 
of  tbe  former. 

r»  Suot.  an  Anchor,  \s  to  cover  the  «ukes  w|th  a 
R  r  2  broad 
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tlto^mtkk  hrtai  triangular  piece  of  plr.nk,  whofe  area  «r  (uperfices 
■     '"•       is  much  larger  than  that  of  the  Aukes.     It  is  inlendcd 
'         to  give  the  anchor  a  llronger  and  iurer  hold  of  the  bot- 
tQin  in  very  foft  and  ooxy  ground. 

SHOEM  AKERS  machine  for  working  at  in  a  ftand- 
ing  poiture.     A  mnchine  for  this  purpore  was  invented 
^'  by  Mr  Thonas  Paikcr,  who,  on  the  22d  of  November, 

1804,  attended  a  comraittee  appointed  by  the  Society 
of  Arls,  and  inforraed  them  that  he  had  made  ofe  of  this 
apparatus  for  twelve  raonlhs,  and  fbund  it  Tery  ufefu]. 
He  obferved  that  all  the  work  of  Ihoe-making  may  be 
done  with  it  Aanding  ;  but  that  in  fome  parts  thereof 
he  found  an  advantage  in  uling  along  with  it  a  high 
ilool  i  and  that  prior  to  the  ufe  of  this  machine,  he  ne- 
ver  faw  or  'heard  of  a  fimilar  inrention  )  and  that  he 
fQUnd  it  of  great  lervice  to  bis  health. 

He  cHimated  the  coll  of  fuch  a  machine  at  two  gni- 
neas. 
Wata  ^       piate  CCCCXCVI.  fig.  i.  T,  a  bench  Aanding  on 
/■«^^iT  '  ^*"*'  ^'K'»  about  four  feet  from  the  ground. 

V,  A  circular  cuihion  affixed  to  the  bench,  in  the 
centre  of  which  culhion  is  an  open  fpace  quite  through 
the  bench,  through  which  hole  a  leather  llrap  U  is 
brought  up  from  below.  This  ftrap  holds  the  work  and 
laft  finn  upon  the  cuftiion  in  any  pofition  required,  by 
laeans  of  the  vrorkman'$  foot  placcd  upon  the  tre-'dle  W. 
X,  Shews  the  laft  upon  the  cuihion,  with  the  ttrap 
holding  it  fitm. 

Y,  An  implement  ured  in  cloHng  boots. 
2,  A  rmall  flat  leather  cuOtion,  ufeiul  in  adjulting 
tbe  laA  and  Arap. 

L,  The  flioe-laft  ftiewn  leparate  £rom  the  cuAiion. 
The  round  cuibion  is  formed  of  a  circular  piece  of  wood, 
COvered  with  leathef  or  AulTed  with  wool  or  hair  to  give 
U  feme  elafticity. 

'  Another  machine  for  the  Tame  purpofe  has  been  in« 
¥ented  by  Mr  Holdcn  of  Fettleworlh  in  Suflex,  and  the 
ibllowing  accouiit  of  it  was  prefented  to  the  Society  of 
Arts.  He  obferves  that  the  fitting  pofture  had  fo  great<- 
ly  injured  his  health,  as  to  render  it  necelTary  to  nve  up 
kis  buHne^s,  and  in  this  dilHculty  he  invented  tne  ma- 
•hine  which  he  found  to  anfwer  the  purpofe  fully,  as  it 
«nabled  him  to  refume  his  work  with  the  recovery  of 
bis  healtb.  He  recomniends  it  as  the  quickeft  way 
of  cloiing  all  the  thread  woik,  and  he  adds,  that  he  has 
inade  1800  or  2000  pairs  of  ihoes  with  the  machine, 
and  ftill  continues  to  employ  it.  The  foUowing  is  a 
defcription  of  the  machine. 
9g.  •.  Fig.  2.  A,  The  bed  for  the  cbSng  block,  and  to  lay 

the  iboe  in,  whiift  fewing. 
B,  l'be  cIofing  block. 

C,  A  looie  bed  to  lay  the  flioe  in  whilA  flitchtng  ^ 
d>e  lower  part  of  which  is  here  eshibited  reverfed,  to 
ibew  how  it  is  placed  in  the  other  bed  A. 

D,  The  hollow  or  upper  part  of  the  looCe  bed  C,  in 
Kbich  the  flioe  is  laid  while  Aitching. 

£,  A  table  on  which  the  t  ols  wanted  are  to  be  laid. 
F,  An  iron  femi-circle,  iixcd  to  each  end  of  the  bed 
A,  to  aHow  the  bedto  be  raifed  or  depreSed.  This  half 
9rcle.m0ves.ia  the  block  G. 

Hj  Anothex  iron  femi-circle,  with  notche»,  which 
catch  npon  a  tooth  in  the  centre  of  the  block,  to  hold 
the  bed  in  any  angle  reqttired.  This  iemi-circle  movcs 
Sdewifr  on  two  hooks  in  ftan1es  at  each  end  of  the  hed. 
' '  J^^-Tbc Uil.OE Stm«i tb« bcd  A, 'moYJng m a c;IIq. 
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drical  hole  in  the  pillar,  enabling  ihe  bed  to  be  tumed  Sbonai 
in  any  required  dire£lioo,  and  which,  with  the  more- 
raent  F,  enables  the  operator  to  place  the  flioe  in  any 
pofition  neceAary. 

K,  The  pillar,  formed  like  the  pillar  of  a  clawtable, 
escepting  the  two  fide  legs  being  in  a  dircA  line,  aad 
the  other  leg  at  a  right  angle  with  tbem. 

L,  The  iemi-ciicle  H,  ihewn  feparately,  to  eaplain 
how  it  is  conneded  with  the  Aaples,  and  how  the  notcbcs 
are  formed. 

M,  The  tail  or  ften  of  thc  bed  A,  and  the  lower 
part  of  the  bed  N,  ibewn  feparately,  to  ezplain  bow  tbe 
upper  part  of  the  bed  is  raiied  or  deprc£ed  oocafioo« 
aUy. 

Hor/e-SnoE.    See  Farriekt,  N°  131. 
SHOOTING,  m  the  military  art.    See  ARTiLL£Rr, 
GuNNERY,  and  Projectiles. 

Shootinc,  in  fportmanftiip,  the  killing  of  game  by  shood^ 
the  gun,  with  or  without  tbe  lielp  of  dogs.  tporuatt 

Under  this  article  we  Aiall  lay  down  all  tbe  niUs''''^- 
wKich  are  neceiTary  to  be  obferved  in  order  to  ren- 
der  one  accompliihcd  and  fucceisftil  in  the  art  of  ihoot- 
ing.  , 

The  firft  thing  wliich  the  fportfinan  ougbt  to  attend  DnoAia 
to  is  the  choice  of  his  fi9wling-piece.     Convcniency  w-?"'!^ 
quires  that  the  barrel  be  as  light  as  poAible,  at  tbe  {amej^^.^ 
time  it  ought  to  poAels  that  degree  of  Hrengtb  whick 
wiU  make  it  not  liable  to  burft.     £xperience  has  pro- 
ved,  that  a  thin  and  Ught  barrel,  which  is  of  equal 
tbicknef8  in  every  part  of  ils  circumference,  is  much  lefs 
liable  to  burft  than  one  wbicb  is  confiderably  thicker 
and  heavier,  but  wbich,  from  being  badly  Eled  or  bored, 
is  of  unequal  Arength  in  difFerent  places. 

It  is  alfo  of  iraportance  to  determine  of  what  length 
the  barrel  ought  to  be,  in  order  to  acquire  that  range 
which  the  fportfman  has  occaCon  Ibr.  On  this  ^ubjeA 
we  have  received  the  following  inibrmation  from  an  ex> 
perienced  fportfman.  Wc  bave,  at  diiikrent  times,  com- 
pared  barrels  of  all  the  intermediate  lengrths  between  28 
and  ^o  inches,  and  of  nearly  tbe  fame  caliber,  that  is  to 
£iy,  trom  22  to  26  ;  and  tbefe  trials  were  made  both  by 
firtng  the  pieces  from  the  Aioulder,  and  from  a  firm 
block,  at  an  equal  diAance,  and  with  equal  weights  of 
the  fame  powder  and  of  the  Tame  ihot. 

To  avoid  every  poiTibility  of  error,  the  quires  of  paper 
at  which  we  fircd  were  fixed  againft  planks  inftead  of 
being  placed  Bgainft  the  wall.  From  therc  trials  fre- 
quently  repeated,  we  found  that  tha  ftiot  pierced  sn 
equal  number  of  Aieets,  whether  it  was  fired  irotn  a 
barrel  of  28,  30,  32, 34, 36,  38,  or  40,  inches  in  length. 
Na^  more,  we  have  compaiĕd  two  bariels  of  the  ume 
caliber,  but  one  of  them  33,  and  thc  othcr  66  inchcl 
long,  by  repeatedly  firing  tbem  in  tbe  faiBc  manner  as  1 
the  others,  at  different  diftances,  from  45  to  100  paces. 
and  the  refults  have  always  becn  the  fame,  i.  e.  the  barrel ' 
of  33  inches  droTe  its  (hot  through  as  many  ibeets  of 
paper  as  that  of  66  did.  The  concluGon  from  aU  this 
is,  that  the  difference  of  10  incbes  in  thc  length  of  th« 
barrel,  which  (eeins  to  be  more  tban  is  ever  inSiled  ap« 
on  araong  fportfmen,  produces  no  (enfible  diSercDce  in 
therange  of  the  piece  ;  and  therefbre,  tha^  CT^ry  one 
may  pleafe  himfelf  in  the  length  of  his  barrel,  without 
cither  detriment  or  .advanta^  to  the  range.  '    ) 

It  may  a{ipear  a«  an  objei^ion  'o  this,  that  a  duck-gn 
whkh  is  firc  or  fix£Det  laag  kilb  at  a  greater  diilanct 
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ttitn  a  fowIing.piece  -,  but  this  is  not  owing  ta  its  lenglh, 
but  to  its  greater  weight  and  ihickners,  which  give  it 
iiich  addiuonal  Arengtb,  tltat  the  (hot  may  be  increared, 
and  the  charge  of  powder  doubled,  tiebled,  and  even 
quadrupled.  £ut  a  barrel  of  five  or  fix  feet  lengtb 
would  be  very  inconvenient  for  fow]ing.  Thof«  who 
confuIt  the  appearance  of  the  piece,  lightnefs,  and  the 
eale  with  which  ii  is  managed,  will  find  that  a  barrcl 
irom  32  to  38  inches  will  anfwer  bed. 

l^he  next  thing  to  be  confidered  is,  of  what  dimen- 
fion$  the  caliber  or  bore  of  a  fowling-piece  ought  to  be. 
This  matter  has  been  fubje£ked  to  eiperiment,  and  it 
hai  been  found,  that  a  barrel  of  22  or  24,  which  is  the 
largeil  calibcr  ufual]y  employed  in  fovvliiig-pieces,  throws 
iu  flx>t  as  clofely  as  onc  of  the  IJn3llcft  caliber,  Tiz.  of 
30or32(A). 

As  to  the  length  and  fbrm  of  the  Ilock,  it  may  be 
laid  down  as  a  principle,  that  a  long  flock  is  preferable 
to  a  (hort  one,  and  at  the  fame  time  rather  more  bent 
than  ufual ;  for  a  long  Ilock  fits  firmer  to  the  (houlder 
than  a  (hort  one,  and  particulaily  fo  when  the  (hooter 
is  accudomed  to  place  his  left  hand,  wbich  principally 
fupport«  the  piece,  near  to  the  entrance  of  the  ramrod 
into  the  ftock. 

It  is  certain,  however,  thiit  the  flock  may  be  fo  form- 
ed  as  to  be  better  fuited  to  one  man  than  anotlier.  For 
a  tall,  long-armed  man,  the  flock  of  a  gun  (hould  be 
longer  than  for  one  of  a  Iefs  (lature  and  Aiorter  arm. 
That  a  Araight  flock  is  proper  for  him  who  has  high 
(houlders  and  a  (hort  iteck ;  for,  if  it  be  much  bent,  it 
woold  be  very  diSicult  £>r  bim,  efpecially  in  the  quick 
notion  required  in  Aiooting  at  a  Aying  or  running  ob- 
jed,  to  place  the  butt  otlhe  gun>flock  firmly  to  the 
Otoulder,  the  upper  part  alone  would  in  general  be  fix- 
ed  I  which  would  not  only  raire  the  muzzle,  and  confe- 
quently  (hoot  high,  but  make  the  recoil  much  more  fen- 
fibly  felt,  than  if  the  whole  end  of  the  flock  were  firra- 
ly  placed  on  his  Stoulder.  Befides,  fuppofing  the  (hoot- 
«t  to  biing  the  butt  horoe  to  his  Aioulder,  he  would 
fcarcely  be  able  to  leTel  his  piece  at  the  obje£t.  Oii 
the  cootrary,  a  man  with  low  (houlders,  and  a  long 
neck,  tequire*  a  flock  much  bent ;  for  if  it  is  Araight, 
he  will,  in  the  afl  of  lowering  hi$  head  to  that  place  of 
the  (lock  at  whlch  his  cheek  Aiould  reft  in  taking  aim, 
fccl  a  conAraint  which  he  never  expertencc$,  when  by 
the  etttd  of  the  proper  degree  of  bent,  the  Aock.Iends 
biin  fome  afliflance,  and,  as  it  were,  meets.hu  aim  half- 

«r-  . 

HaWng  now  df lcribed  the  fowling-piece  which  has 
heen  faund  to  anfwer  befl,  it  mll  next,  be  ^roptt-  to  give 
tHne  inftm£lioiis  for  the  choice  of  gunpowder,  (hot,  «nd, 
«adding. 

The  Yarioas  kinds  of  gnnpawder  are  well  known  ; 
bm,  in  the  opinion  of  Ibme  experienccd  fportfmen,  Her- 
»«y's  battle-powder  is  the  beft.  Thore  who  wi(h  to  ex«, 
Wiine  tbe  Arength  of  powder,  may  determine  it  by  dry« 
ii^  linie  of  it  ▼ery  wellj  and  then  tiying  how  many. 
keu  of  paper  it  wili  drive  the  Ihot  through,  at  the  di- 
'acc  «I'  loor  13  yards..  In  .thiy.tiial  we  Ihpuld  b«; 


careful  to  etnploy  the  fame  £zed  (hot  in  each  experiment,  Shoetiag.r 

the  quantity  both  of  ihe  Awt  and  the  powdcr  bcing  re-'       *     "''■ 

gttlated  by  ^xa&  weight }  otberwife  we  cannot,  cven  in 

this  experiment,  arrive  at  any  certunty>  in  comparing 

the  flrength  of  differcnt  powders,  or  of  the  £ime  powder 

at  diSerent  times.  7 

Powder  ought  to  bc  kept  very  dry,  for  every  degree  J°**  ^*P* 
of  moiAure  injurcs  it ;  and  if  confiderable,  the  (iiltpetre'^' 
is  diirolved,  and  the  intimate  combination  of  the  feveral 
ingredients  is  entirely  deAroyed.     It  is  obferved,  that , 
after  finng  witli  damp  powder  the  piece  becomes  very 
foul,  which  feems  to  arife  from  the  diminution  of  the 
a£livity  of  the  fire  in  the  explofion.     FIallu  of  copper  . 
or  tin  are  much  better  for  keeping  powder  in  than  thoie 
made  of  leather,  or  than  fmall  ca(ks.     Their  necks 
ought  to  be  <maill  and  well  Aopped  with  cork.  8 

The  patent  miiJedJbot  is  now  very  generally  ufed,  and  ^'  "^ 
is  rcckoned  fuperior  to  any  other.     The  fize  of  the 
(hot  mufl  vary  according  to  the  particular  fpecies  of 
game  which  is  the  objefl  of  the  fportfman*s  p(krfuit,  as 
well  as  be  adapted  to  the  feafon.     In  the  firft  month  of , 
partridgc  (hooting,  N°  i .  is  moil  proper ;  for  dncc  at  this  . 
time  the  birds  fpring  near  at  hand,  and  we  feldom  fire  . 
at  more  khan  the  diAance  of  40  paces,  if  the  (hooter 
takes  his  aim  but  tolerably  well,  it  is  almoA  impodible 
for  a  bird  at  this  diAance  to  efcape  in  the  circle  which  ■ 
the  Ihot  forms. 

As  hares  fit  clofer,  and  are  thinly  coTcred  with  fur  at . 
this  feafon,  they  may  cafily  be  killed  with .  this  (hot  at 
N"  I .  is  equally  proper  for  (hooting 


paces. 
Inipes  or  quail$.      About  the  be^nning  of  Odober, , 


30  or  35 

fni 

when  the  partridges  ate  Aronger,  N°  3.  is  thc  moft  pro- 
per  fliot  to  be  ufed.     Many  i°portfmen  ufe  no  other  du- 
ring  the  whole  feafon.     The  dire^Uons  which  have  now  , 
been  given  refer  only  to  the  patenl  (hot. 

We  (hall  now  fub}oin  a  table,  which  will  (hcw  at  one  • 
tIcw  the  number  of  pellets  compoGng  an  ounce  weight . 
of  each  fort  of  (hot,  the  patent  and  the  conunon,  bcgin-.. 
ning  with  the  fmallefl  fizc.. 

Patent  Shot, 

620  . 

480 

303 

320- 

i8o' 

157 
105 

83 

350  • 
260 

190 
140 

IIO  . 

9S       9 

Ttit  a  fowling-piece  of  a  common  caliber,  which  is  ^op^oi» 
£tqm  24  to  30  balls  to  the  pound  waght,  a  dram  and  ^  ^^^^  ^  .^ 

quarter,ii„cj,»rge^. 


N*8. 

I  ounce 

. 

7 

id. 

. 

X 

(B)id; 

• 

I 

ib 

. 

a 

id. 

. 

3 

id. 

. 

♦ 

id. 

- 

5 

id/ 

j 

COMMOK  SH&Ti 

N»7. 

I  ounce 

. 

6 

id. 

. 

5. 

id. 

. 

4 

id. 

. 

3 

id. 

- 

«. 

id. 

m                             •• 

I 

id. 

*                              • 

(a)  Id  rpeakmg  of  the.fixe  of  the  caliher,  we  mean  hy  a»  or  24,  that  h  many  balls  exaaiy  fitting  it  weigh  juft. 

oie.poand}  and  evcry.caIiber.isaMrkedin  the.fame  wav.  .        ,  "* 

. /.> -rv- -_-:. .,,  _^r       ...  .     .     /    .„ ■  •    •- place,  »d  tka^llM» 


i  (B)  Tb«  reader  will  obferve  that  the  patent.  flK>l  h^s  no  N"  6<  iho  X  Wng  («bSitPtnd  i»5t»,»l« 
tatm  Ja  n«»  Ulm.  «u-h  »»1,«,  :>  .k 1_  -f «^ .  jij^  ^j^g^  ^j  ^^  ^^  caunot  aSign., 


•  y-/  »  "»  .wiu.:.  w...  uuicrrc  laai  ine  paieni.  lt)Ot  O^S  no  ti"  6<  IHO  X 

mba»  do  not  follow  eaicb  otl^  Jmhe  ot^cs  of  piogrcffion :  The  rejibi 


Digitized  by 


Google 


StAouag. 


Wadding. 


tt 

Powder 
and  fbot 
to  be  (liRht 
I]r  Tammed 
down. 


Diredlioi» 
{or  toading 
aod  firing. 


S    H    O  [    31 

quarterj  or  at  naon  a  dram  and  s  half,  of  good  powder  ; 
and  an  ounce,  or  aii  ounoe  and  a  ^ttartei  ot°  (Kol,  U  (uU 
iicient.  But  wilen  Ihol  of  a  larger  fiza  is  ured,  fuch  a» 
N"  5.  the  charge  of  (hot  nay  bc  increafed  one-fourlh, 
for  (he  purporc  of  counterbalancing  in  fome  degtee  what 
the  (Ire  of  the  (hot  lofes  in  ihe  numb«r  of  pellels,  aud 
alfo  to  enable  it  to  gamilh  the  more.  For  this  purpolĕ 
tbe  rport&naiY  will  find  a  meafure  marked  with  the  proper 
.gaugcs  very  convement  to  him.  An  tnAnimcnt  of  this 
nature  has  been  made  bj  an  ingenious  artitl  of  London, 
£gg,  of  the  Haymatket* 

A  confequence  of  overloading  with  (hot,  is  the  pow- 
der  has  not  fuflicient  flrength  to  throw  it  to  its  proper 
didance  ;  for  if  the  objed  fired  at  be  diftant,  one-half 
of  the  pellets  compoCng  the  charge,  by  their  too  great 
quantity  and  neigbt,  will  Arike  againH  each  other,  and 
fall  by  the  way ,  aad  thofe  which  reach  the  maik  will 
have  fmall  ^orce,  and  will  produce  but  little  or  no  ef- 

fea. 

The  ufe  of  the  wadJing  h  to  carry  the  (hot  in  a  body 
to  a  certain  diilance  from  the  muzzle  of  the  piecc.  It 
ought  to  be  of  faft  and  pliable  materials.  The  beft  kind 
of  wadding,  in  the  opinion  of  an  expcrienced  fowler,  is 
a  piecc  of  an  old  hat ;  but  this  cannot  be  obtained  in 
fuffic!ent  quantity,  Next  to  it  nothing  is  better  than 
foft  brown  paper,  which  combines  fuppleRefs  with  con- 
lilience,  monlds  itlelf  to  the  barrel,  and  never  falls  to 
the  ground  irithin  1 2  or  15  paces  from  ihe  muzzle  of 
the  piece.  Tow  anfwers  very  well,  and  cork  has  bcen 
eictolled  for  poAelTmg  the  peculiar  virtue  of  increafing 
the  range  and  clofeners  of  the  (hot. 

The  wadding  ought  to  be  quite  clofe  in  the  barrel, 
but  not  rammed  too  hard  }  for  if  it  be  rammed  too  clore, 
or  be  of  a  tigid  fubftance,  the  piece  will  recoil,  and  the 
Ihot  will  fpread  too  much.  On  the  othcr  hand,  if  the 
wadding  be  ^try  loofe,  or  is  compofed  of  too  foft  mate- 
rials,  fttch  as  wool  or  cotton,  the  dilcharge  will  not  pof- 
iefs  proper  force. 

Xn  loading  a  piece,  the  powdcr  ought  tn  be  Aightly 
rammed  down  by  only  prelEng  the  ramrod  two  or  three 
'  times  on  the  wadding,  and  not  by  drawing  up  the  ram- 
rod  and  tlien  retuming  jt  into  the.barrcl  wjth  a  jerk  of 
the  arm  feveral  times.  For  when  the  powder  is  vio- 
lently  comprelTed,.  ibme  of  the  grains  muft  be  bruifed, 
which  will  prevent  ihe  explofion  from  being  quick,  and 
vr>ll  fpread  the  fhot  too  wide.  In  pouring  the  powder 
ipto  the  barrel,  the  meafure  ought  to  be  hcld  fo  as  that 
the  powder  may  fall  mo(l  teadily  to  the  bottom.  That 
no  grains  may  adbere  to  the  fides  of  tbe  birrel,  the 
butt-end  of  the  piecemay  be  llruck  againd  the  ground. 
The  (hot  ought  never  to  be  rammed  down  with  force  : 
it  is  fufiicient  to  {Irikc  the  butt-end  of  the  gun  againil 
thc  ground  as  before.  Then  the  wadding  is-  to  be'  put 
down  gently.  A  fporlfman  ought  never  lo  carry  his 
gun  under  his  arm  with  the  muzzle  inclined  downwards, 
for  tbis  pra£lice  loofens  the  wadding  .and  charge  too 
much. 

Immediately  after  the  piece  is  fited  it  ought  to  be  re- 
lo.ided ;  Por  while  the  battel  is  Aill  warm,  there  is  ne 
danger  of  any  moIAure  lodging  in  it  to  hinder  the  pow- 
d.er  from  falUng  to  the  bottom.  As  it  is  found  that  the 
coldnefs  of  the  bariel,  and  perhapt  the  moillure  con- 
denfed  in  it,  dimtnidies  ihe  foice  of  ihe  poirder  in  the 
firft  (Ijot ;  it  is  proper  to  fire  off  a  little  powder  before 
^e  piece  is  iMded.     Some  prime  beforc  kadingj  but 
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this  is  nol  praper  milefs  the  touch-hole  be  rery  large.  Shn^ 
After  cvery  dilcharge  ihc  touch-hoie  ouglit  to  be  prick-*~~H 
ed,  or  a  Itnall  teather  may  be  inferted  to  clear  away  uiy 
humidity  or  foulnel°s  that  has  been  contra^d. 

The  iporllman  having  loaded  his  piece,  mud  tiext 
prepare'  to  fire.  For  this  purpofe  be  ought  to  place 
hts  hand  ncar  the  entrance  of  the  ramrod,  and  at  the 
fame  time  grarp  the  barrel  Srmly.  'Tbe  muzzle  (hould  , 
be  a  little  elcv.ited,  for  it  is  more  uiiial  to  (hoot  low 
than  high.  This  dire6tion  ought  particularly  to  be  at- 
tended  to  when  the  obje^  is  a  little  dillant ;  becaufe 
(hot  as  well  as  ball  only  inove$  a  certain  diiUnce  point 
blank,  when  it  bcgins  to  delcribe  the  curre  of  the  pth 
rabola.  ,^ 

Pra^lice  foon  teaches  the  fportfinan  the  proper  di-Diltiiia 
ftance  at  which  he  (hould  (hoot.    The  dillance  at  which''"!^! 
he  ought  inf>liibly  to  kill  any  kind  of  game  with  patetit  ''^t'^ 
(hot,  N°  3.  provided  the  aim  be  well  taken,  is  from  25^    ' 
to  35  paces  for  the  footed,  and  fiom  40  to  45  paces  fer 
the  winged,  game.     Beyotid  this  diAance  even°  to  50  or 
55  paces,  both  partridges  and  hares  are  fometimes  kill. 
ed  ;  but  in  general  the  hares  are  only  ilightly  woumkd, 
and  carry  away  the  (Itot ;  and  the  partridges  at  that  di- 
ilance  pr«fent  fo  fmall  a  furface,  that  they  frequeiitly 
efcape  untouched  between  the  fpace$  of  the  circlc.   'Vet 
it  does  not  follow  that  a  partrtdge  may  not  be  killed 
with  N°  5.  patent  ihot  at  60  and  even  70  paces  diltauce, 
but  then  theie  ihots  are  vcry  rare.  ,., 

In  Ikooting  at  a  bird  Hying,  or  a  hare  ninning  acrols,Hardi 
it  is  neceiTary  to  take  aim  before  the  objed  in  propor-"™'"' 
tion  to  its  didance  at  the  time  of  Aring.  If  a  partridge'*^  ■ 
ilies  acrofs  at  the  diitance  of  50  oc  35  paces,  it  will'  be 
fuiiicient  to  aim  at  the  head,  or  at  moil  but  a  ffflaU 
fpace  before  it.  If  it  be  50,  60,  or  70  paces  diilaat,  it 
is  then  requtfite  to  aim  at  leail  half  a  foot  beibre  the 
bead.  The  fame  praAice  ought  to  be  oblerved  in 
ihooting  at  a  hare,  rabbit,  or  fox,  when  ruiwing  in  t 
crof$  diredion  ;  at  the  fame  tiroe  maklng  due  allowance 
for  the  dilUnce  and  fwiftnefs  of  the  pace.  Another 
thing  to  be  attended  to  is,  that  the  ihooter  ousht  not 
invoTuntavily  to  llop  the  molion  of  the  atms  at  ue  mo- 
ment  of  pulling  the  trigger  j  for  the  inilant  the  hand 
iiops  in  order  to  fire,  however  inconfiderabIe  the  time 
be,  the  bird  gets  beyond  the  line  of  aim,  and  the  Ihot 
will  mifs  it.  A  fportfman  Ought  therefore  to  accn- 
(lom  his  hand  while  he  ts  taking  aim  to  folIow  the  ob- 
}e&,  When  a  hare  nins  in  3  ilraight  line  from  the 
ihooter,  he  (hould  take  his  aim  between  thc  ears,.  olher- 
wife  he  will  run  tbe  hazard  either  of  mi^Ting,  or  at 
lea(l  not  of  kil&ig  dead,  or  as  it  is  Ibmetimes  calleii 
c/ean.  t< 

A  fowIing-picce  (Itould  not  be  fired  more  than  30  «rEiary 
i  5  times  without  being  waihed ;  a  barrel  when  foal  "«•■'' jHj 
tlier  (hoots  fo  rcady,  nor  carries  the  ihot  fo  far  a$  wlien'^^ 
clean.      The  flint,  pan,  and  hammer,  Aionld  be  wellj„. 
wiped  after  each  Ihot ;  this  contributes  greatly  to  nmke 
t^he  piece  go  oiT  qt]ick,  but  then  it  ihonld  be  done  with 
iiich  espedition,  that  the  barrel  may  be  reloaded  whilA 
■warm,  for  thc  reaibns  we  have  beiore  advanced.    The 
flint  Ihould  be  frequently  changed,  without  waiting  nn* 
til  it  mifles  fire,  before  a  new  one  is  put  in.    IiAeen  or 
eighteen  ihots,  therefore,  ihould  only  be  fired  witl»  tbe 
fam«  ilint ;  the  expenee  is  too  triding  to  be  regarded, 
and  by  changing  it  tbns  often  much  vex«tion  will  be 
prevented. 
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koiinir-      A  gim  airo  (hould  never  be  Sred  with  tl)«  prims  of 

^»—  '  tbe  pKceding  day  }  it  «tay  happen  tbat  an  old  piiming 

iriU  Ibmelimes  go  nfF  well,  but  it  Mrill  more  freqi]ently 

contraft-moiftute  and  fuce  in  the  Aring  ■,  then  the  ol> 

jeA  will  moft  proiiably  lie  miiTed,  and  that  becaufe  the 

;    f      piece  was  not  frefli  primed. 

Lgnd  ^or  tlic  inibrmation  of  the  young  fportrman  we 
C;tiiK  0uU  add  ■  few  more  general  diredions.  In  irarm  wea- 
p}'  ther  he  ought  to  feek  for  game  in  plains  and  open 
N""''  graandi,  and  in  cold  weather  he  msy  fearch  little  hills 
I  erpored  to  the  fun,   along  hedges,   among   heath,  in 

Aubbles,  and  in  padures  wnere  there  ts  much  fuize  and 
lem.  The  moming  is  the  beft  time  of  the  day,  before 
the  dew  is  exhaled,  and  before  the  game  has  been  di- 
Aorbed.  The  colour  of  the  (hooters  drefs.  ought  to  be 
the  Ttme  witb  that  of  the  fields  and  trees ;  in  Tummer  it 
oneht  to  be  green,  in  winter  a  dark  gray.  He  ought 
to  mint  as  much  as  poOible  with  the  wind,  not  only  to 
prtvent  the  game  from  perceiving  the  approach  of  him 
and  hii  dog,  bnt  al(b  to  enable  the  dog  to  fcent  the 
game  at  a  greater  didance. 

He  (hould  never  be  difcouraged  from  hunting  and 

nnging  the  fame  ground  over  and  over  again,  efpeci- 

ally  in  places  covered  with  heath,  brambles,  high  grafs, 

«r  young  coppjce  wood.     A  hare  or  rabbit  will  fre- 

quently  fuffsr  him  to  paPs  feveral  times  within  a  few 

yards  of  its  form  without  gctting.  up.     He  (liould  be 

(iill  more  patient  when  h«  has  marked  partridges  into 

;  fach  places,  for  it  often  happens,  that  after  the  birds 

f         h«ve  been   fprung  m»ny  tiroes,   they  He  fo  dead  that 

I  tbey  will  fu^r  him  al'raoft  to  tread  upsn  ihem  before 

'         they  wiirriie.     Pheafants,  quails,  and  woodcocks  do  the 

bane. 

He  ought  to  look  carefully  about  him,  never  paiTmg 

i  t  bu(h  or  tuft  of  gra^s  without  examination  ;  but  he 

ought  nerer  to  (Irike  them  with  the  muzz1e  of  his  gun 

for  it  will  loofen  his  wadding..    He  who  patiently  beats 

I  ind  ranges  his  g^ound  over  again,  without  being  di£- 

I  ■        Ceuraged,  will  always  kill  the  greatert  quantity  of  game ; 

and  it  he  is  (hooting  in  contpany,  he  will  (ind  game 

where  others  hayepaAed  without  difcovering  any. 

When  he  has  (ired  he  (hould  call  in  his  dog,  that  Ire 
may  not  have  the  mortification  to  fee  game  rife  which 
he  cannot  (boot.  Wben  he  has  killed  a  bird,  inftead 
ot  beingansious  about  prcking  it  uft  he  ought  to  foI- 
low  the  reft  of  the  covey  with  his  eye  till  he  fee  them 
Ibttle. 

Three  fnecie*  of  dogs  'arc  capable  of  receiving  the 
proper  ift(iniAion,  and  of  being  trained.  Thele  are 
ihe  fmooth  pointer,  the  Ipaniel,  and  the  rough  pointer. 
Tbe  laft  is  a  dog  with  long  curled  hair,  and  (ĕems  to- 
be  a  mixed  breed  of  the  water-dog  and  the  fpaniel. 
ITie  fmooth  pdnter-  is  aftive  and  lively  enough  in  his 
tange,  bul  in  generalis  proper  only  fdr  an  open  coun» 

The  greateft  part  df  thcfe  dogs  are  aRriiid  of  water, 
bnmbles,  and  thickets ;  bot  the  fpanicl  and  the  rough 
iMinter  are  eaGly  taught  to  take  the  water,  .even  in  cold 
•(«aiher,  and  to  range  the  woods  and  nmgh  places  a» 
well  ai  the  plain.  Greater  dependence  may  thcrefore  be 
had  on  thcie  two  laft  fpecies  of  ddgs  than  on  the  fmooth 
iS      pomter. 

*6'.ri  The  educntion  «f  a  pointer  may  commence  when  Irt 
•""■""g  is  «i»!y  fiv«-  er  fi>c  months  old.  The  only  lelTons  wliich 
"^'   be  can  be  taoght  aX  thjj  tirae  are  \.ofetch  and  carrif  any 
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thing  when  delired  \  to  corae  in  when  he  runs  far  off,  Shoottn;;. 
and  to  go  behind  when  he  letums  j  ufing,  in  the  one  '   "'v    '  ^ 
cafĕ,  tlie  words  heri,  coine  in,  and  in  the  other  baci  or 
behind.     It  is  alPo  necelTary  at  this  period  to  accuRom 
him  to  be  tied  up  in  the  kennel  or  ftable }  but  he  ought 
not  at  firft  to  be  tied  too  long.     He  Ihould  be  let  loofe 
in  the  moming,   and   faftened  again   in  the  evening. 
When  a  dog  is  not  early  accuftomed  to  be  chained,  he 
diHurbs  every  perron  in  the  neighbourhood  by  howling.'. 
It  is  aIfo  of  importance  that  the  perfon  who  is  to  tram  - 
him  (liould  give  him  his  food. 

When  the  dog  has  attained  the  age  of  ro  or  la 
months,  he  may  be  cariied  into  the  Seld  to  be  regularly- 
trained.  At  firft  he  may  be  allowed  to  follow  his  own 
inclination,  and  to  run  after  every  animal  be  fees.  His 
indifcriminating  eagernefs  wili  foon  abate,  and  he  wiU 
purfue  only  parlridges  and  hares.  He  will  (bon  become 
tired  of  following  partridges  in  vain,  and  will  content' 
himfelf  after  havlng  flu(hed  them  ta  fbllow  them  with 
his  eyes.  It  will  be  more  didicult  to  prevent  him  from 
following  hares. 

AU  young  dogs  are  apt  to  rake  ;  that  is,  to  hunt  with 
their  nofes  clofe  to  the  ground,  to  follow  birds  rathĕr 
by  the  track  than  by  the  wiiid.  But  partridges  lic 
much  better  to  dogs  that  tv;Wthem,  than  to  thofe  thnt 
foUow  tliem  by  ihe  track.  The  dog  that  %vinds  the 
fcent  approaches  the  birds  by  degrees  and  without  di- 
fturbing  them  ;.but  they  are  immediately  alarmed  when 
they  fee  a  dog  tracing  their  footftt'ps.  When  you  per- 
ceive  that  your  dog  is  committing  this  fault,  call  to  him 
in  an  angry  tone  hoM  uf> :  he  wili  then  ^ow  oneafy  and 
agitated,  going  (iTft  to  the  one  fide  and  then  to  the 
oiher,  until  ll^e  uiiid  briiigs  hira  the  fcent  of  the  birds. 
Aftcr  iinding  the  fame  four  or  five  times  in  this  way,  he 
will  take  the  M-ina  of  himrelf,  and  hunt  with  his  nofĕ 
high.  If  it  be  dKBcult  to  corred  this  fault,  it  will  be 
neccAiiiyto  put  the^arsis/*?^  upon  him.  This  is  of 
very  (imple  conftru£Hon,  confifting  only  of  a  piece  of 
oak  or  deal  inch  board,  one  foot  in  length,  and  an  inch 
and  a  half  in  breadth,  tapcring  a  little  to  one  end  ;  at 
the  broader  end  aie  two  holes  running  longitudinally, , 
through  which  the  collar  of  the  dog  is  put,  and  the 
whole  U  buckled  round  his  neck ;  the  piece  of  wood  be- 
Ing  proje£led  beyond  his  nofe,  is  then  faftened  with  a 
piece  of  leather  thong  td  his  under  jatv.  By  this  means  - 
the  peg  advancing  feven  or  eight  inches  beyond  his  - 
fnout,  the  dog  is  preventcd  ^rom-  putting  his  nofe  to  the 
ground  and  raking. 

As  foon  as  the  yoong  dog  knows  his  game,  yon  maft 
bring  him  under  complele  fubjeAion.    lf  he  is  tra£lable, . 
this  will  be  e»fy ;  but  if  he  is  ftitbbom,  it  will  be  necef- 
fary  to  ufe  the  ira/b  cord,  which  is  a  rope  or  cord  of  20  ■ 
or  25  fathoms  in  length  faftened  to  his  collar.    If  he  rc- 
fvi^  to  come  back  wnen  callcd  upon,  you  muR  clicck 
him  fmartly  with  the  cord,  which  will  often  bring  him 
upon  his  haunchcs.     But  be  fure  you  never  call  to  him  - 
except  when  yeu  are  within  reach  of  the  cord.    After  re- 
peating>  thi<  feveral  times  he  will  not  faii  to  come  back 
whcn  caUrd  ;  heought  thento  be  caretTed,  and  a  bit  of 
bread  (liould  be  gi\'en  him.     He  ought  now  conAantly 
to  be  tied  up,  and  never  unchained,  exeept  when  you 
give  him  his  food,  and  even  then  only  when  he  has  don« 
iomething  to  dcferve  tt. 

l'he  next  ftep  vvill  be  to   throw  down  a  piece  of 
brcad  on  the  ground,  al  the  f«ne  moment  taking  hold 
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bj  the  cdUar,  calling  oat  to  him,  **  take 


and  pre> 
«entiog  hi$ 
ninnini;  *t- 
Uttuxf. 
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Ob(eivt< 
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.for  fome  fpace  of  time,  f«y  to  him,  "  feize— lay  hold." 
If  he  is  impatient  to  laj  hold  of  the  piece  of  bread  be- 
fore  the  fignal  is  given,  corred  him  gently  with  a  finaU 
whip.  Repeat  thi>  leAbn  until  he  "  takes  beed"  well, 
and  no  longer  requires  to  be  held  h&  to  prevent  him 
from  laying  hold  of  the  bread.  When  he  is  well  ac- 
cuRomed  to  this  man6ge,  tum  the  bread  with  a  ftick, 
holding  it  in  the  mahner  jou  do  a  fowIing.piece,  aod 
having  done  fo,  <cry yei«e.  Nerer  fuffer  the  dog  to  eat 
cither  in  the  houfe  or  field  without  having  firft  made 
him  take  heed  in  this  manner. 

Then,  in  order  to  apply  this  leflbn  to  the  game,  £rj 
fmall  pieces  of  bread  in  hogs  lard,  with  the  dung  of  par- 
tridge ;  take  thefe  in  a  linen  bag  into  the  fields,  ftub- 
bles,  ploughed  grounds,  and  paftures,  and  there  put  the 
pieces  in  feveral  different  places,  marking  the  Tpots  wkh 
little  cleft  pickets  of  wood,  which  will  be  rendered  more 
diftinguifttable  by  putUng  pieces  of  card  in  tbe  nicks. 
This  being  done,  caft  on  the  dog  and  condud  him  to 
Ihere  places,  always  hunting  in  the  wind.  After  he  has 
caught  the  fcent  of  the  bread,  if  he  approaches  too  near, 
«nd  feem$  eager  to  fall  uppn  it,  cry  to  him  in  a  mena* 
cing  tone,  "  take  heed  ;"  and  if  he  does  not  ftop  imme- 
diately,  correA  him  with  the  whip.  He  will  foon  com- 
prehend  what  is  required  of  him,  and  will  ftand. 

At  the  next  leffon,  take  your  gun  charged  only  with 
powder,  walk  gently  round  the  piece  of  bread  once  or 
twice,  and  fire  inftead  of  cry'ing/«ize.  The  next  time 
of  pra£li£ng  thU  leflbn,  walk  round  the  bread  four  or 
iive  times,  but  in  a  greater  circle  than  before,  and  con- 
tinue  to  do  this,  until  the  dog  is  conquered  of  his  impa- 
tience,  and  will  ftand  without  moving  until  the  fignal  it 
g^yen  him.  When  he  keeps  his  poiAt  well»  and  ftands 
ileady  in  this  leffon,  you  may  carry  him  to  the  birds ; 
if  he  run  in  upon  them,  or  bark  when  they  fpring  up, 
you  muft  correA  him  ;  and  if  he  continue  to  do  fo, 
you  muft  retum  to  the  fricd  bread  ;  but  this  is  feldom 
necedary. 

When  the  dog  has  learned  by  this  ufe  of  the  bread 
to  take  heed,  he  may  be  carried  to  th»  fields  with  the 
trafti-cord  dragging  on  the  ground.  When  he  fprings 
birds  for  the  firft  time,  if  he  runs  after  them  or  barks, 
check  him  by  calling  out  to  him,  lele  heed.  If  he  point 
properly,  carefs  him ;  but  you  ought  never  to  hunt 
without  the  cord  until  he  pmnt  ftaunch. 

If  tlte  dog  runs  after  fiieep,  and  it  be  difiicult  to  cure 
him,  couple  him  with  a  ram,  and  then.whip  the  dog  as 
long  as  70U.  can  &lIow  him.  His  cries  will  at  firft 
alarm  the  ram ;  he  will  run  with  all  bis  fpeed,  aiid  drag 
the  dog  along  with  him ;  but  he  will  at  length  take 
courage,  tum  upon  the  dog,  and  butt  him  feverely  with 
his  horas.  When  you  think  the  dog  is  fufficiently  chaf- 
tifed,  untie  him  :  he  will  never  run  at  fiieep  again. 

Haring  now  given  a  few  general  inftro£lions  concem- 
ing  the  beft  method  of  training  pointers,  we  ftiall  fub- 
jein  a  few  obfervations  refpe£ling  the  moft  common  fpe- 
des  of  game,  the  partndge,  pheafant,  grou(e,  woĕd- 
cock,  fnipe,  and  wild  duck. 

Partridges  pair  in  the  fpring,  and  lay  their  eggs  (ge- 
(lerally  from  15  to  20)  during  May  and  part  of  June. 
The  young  begin  to  fiy  about  the  end  of  June,  and 
their  plumage  is  complete  in  the  beginning  of  Odober. 
3^  ma^  has  a  confpicuous  horle  fhoc  upon  his  breaft, 
,3 
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an  obtufe  fpur  on  tke  hinder  part  of  the  leg,  which  di-  SM 
ftinguifti  tum  from  the  female.     He  is  alio  rather  lar-  '^ 

When  a  {portfman  is  Diooting  in  a  country  wheie 
the  birds  are  thin,  and  he  no  loi^er  choo&s  to  ranee 
the  field  for  the  bare  chance  of  meeting  with  them, 
the  foUowing  method  will  Amtw  him  where  to  find  tbem 
on  another  day.  In  the  evening,  from  funlet  to  night- 
fall,  he  Aiould  poft  himreU  in  a  field,  at  tbe  foot  of  a 
tree  or  a  bufii,  and  ihere  wait  until  the  partridges  begia 
to  call  or  juck,  which  they  alwayt  do  et  that  time; 
not  only  for  the  purpofe  of  drawing  together  when  fe- 
.  parated,  but  alib  when  the  JMrds  comp^ng  the  covey 
are  not  difperled.  After  calling  in  this  manner  fnr 
fome  little  fpace  of  time,  the  partridges  wiU.  take  -ta 
tiight ;  then,  if  he  mark  thc  place  wbere  they  aligW, 
he  may  be  affured  they  wiU  lie.there  the  whole  night, 
unlefs  diAurbed.  Let  him  return  to  the  fame  pcii  ibe 
next  morning  by  break  of  day,  and  theie  watch  a 
while  ;  being  careful  to  keep  his  dog  in  a  ftriog,  if  he 
is  not  under  perfe£l  command.  '    ! 

As  foon  as  the  dawn  begins  to  peep,  the  partridget 
will  begin  to  caU,  and  foon  afterwards  will  perfeim  tbe 
fame  manaeuvre  as  on  the  preceding  evening ;  tbat 
is,  after  having  caUed  a  while,  they  will  take  their 
fiight,  and  wiU  moft  commonly  iettle  at  a  little  diAance. 
Tbere  in  a  few  minutes  they  wiU  call  i^ain,  and  ibme- 
limes  take  a  fecond  dight,  but  that  wiU  be  to  no  gieat 
diftance.  7'hen  as  foon  as  the  fun  is  riien,  and  the 
fporifman  can  fee  to  ihoot,  he  may  eaft  off  his  dog  ml 
purfue  them. 

The  pheaJaBk  is  of  the  £ze  of  a  common  dunghi]llVi 
cock,  and  lays  its  eggs  generaUy  in  the  woods,  the  num- 
ber  of  which  is  10  vt.11,  . 

Pheafants  are  accounted  ftupid  birds ;  ibr  when  thej 
are  furprifed  they  will  frequently  fquat  down  Uke  a  rab- 
bit,  fuppofing  themfelves  to  be  in  fafety  iu  (bon  at  their 
heads  are  concealed ;  and  in  this  way  thcy  wiU  Ibme- 
times  fuffer  themfelves  to  be  kiUed  with  a  flick.  IheT 
love  low  and  moift  places,.  and  haunt  the  edget  of  tllDb 
pools  which  are  in  found  in  woods,  at  wcU  as  the  high 
grafs  of  marUtes  that  are  near  at  )iand  ;  and  above  ^, 
places  where  tbere  are  clumps  of  alders.  „ 

Grou/e,  or  moor-game,  are  found  in  Wales,  in  tbeGndct 
noithern  counties  of  England,  and  in  great  abundance 
in  Scotland.  T^ey  chieAy  inbabit  thote  inoimtaias  and 
moors  which  aie  covered  mtb  heatb,  and  £;ldom  de- 
fcend  to  tbe  low  grounds.  They  fly  in  coinpaniet  of 
four  or  five  braces,  and  love  to  frequent  mo£^  place^ 
parricidarly  in  the  middle  of  the  day  qr  when  the  «m- 
ther  i»  warm.  In  purfuing  this  game,  when  the  pdnter 
iets,  and  the  fportfman  perceivet  the  blrds  running  with 
their  heads  ere£l,  he  muft  ron  after  them  as  fafi  as  be 
can,  in  the  hope  that  he  may  get  near  enough  to  Aioot 
when  they  rife  upon  the  wing  ;  fer  he  may  be  pretty 
certain  they  will  not  lie  weU  that  day.  As  thele  birds 
are  apt  to  grow  ibon  putrid,  they  ought  to  be  ditTm 
carefully  the  inftant  they  are  ihot  and  ftuSied  with  any 
heath,  and  if  the  &athers  happen  to  be  wetted  they  mufi 
be  wiped  dry.  q 

.The  %voodcoci  is  a  bird  of  paffage ;  it  commonly  ar-WooM 
rives  about  the  end  of  OSober,  and  remains  uatil  tjie 
middle  of  March.    Woodcocks  are  fatteft  in  December 
and  January,  but  irom  ihe  end  of  Pebniary  they  are 
lean.    A^  thei(  aniTal  they  drop  an/where,  but  ti^er- 
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|y%-  mrdi  (a]Ee  np  dieir  refidaice  in  cepGs  bf  nine  or'  ten 
PiT^^ywrt  growdi.  Ttey  leldom,  bowerer,  ttay  in  one 
^  pltce  longer  than  12  ori^  days.  Dnring  the  day,  thejr 
RBUlin  in  tho&  parts  of  the  woods  where  there  are  void  - 
fa*ccf  or  eliKies,  ^dcing  np  earth^worms  and  grubs 
aam  the  &flen  le»vet.  b  tlw  evenmg  they  go  to  drink 
md  walh  their  biUi  «t  pools  and  fpnng8,  aiter  wbich 
diey  repair  to  the  open  fields  and  meadows  &r  the  night. 
It  ii  remarkable,  that  when  a  woodcock  ^nngs  ftom  a 
ttood  to  go  into  the  open  country,  he  always  endeavours 
tD  find  (one  glade  or  opening,  which  he  follow3  to  the 
boundarieS  0^  the  wood.  At  his  retum  he  puriuek  the 
Iniie  path  a  good  way,  and  then  tnms  to  the  right  or 
ieft  oppofite  to  fome  glade,  in  order  to  drop  into  8 
tUck  part  of  .^  wood,  where  he  may  be  iheitered  firom 
tht  wind.    HIe  may  therefore  be  watched  with  advan- 

?e  in  thefe  narrow  pafles  and  little  aUeys  on  the  edges 
woods  which  lead  to  a  poo!  or  ipring,  or  he  may  be 
watchcd  in  the  doik  of  tlie  erening  near  tlie  pools  wfci<% 
lftfieqaenls. 

The^i^  is  a  bird  of  paSage  as  well  as  the  wood> 
cocL  This  bird  .is  fcarcely  worth  Ihooting  till  the 
fioft  commences.  In  the  month  of  November  they  be- 
cia  to  grow  £it.  Snipes,  like  woodcocks,  frequent 
iprings,  boga,  and  marihy  places,  and  gcnerally  fiy  a-* 
gtintt  the 'mndl'  The  ilant  and  crofs  Siots  are  rather 
(SHIcolt,  as  the  %irds  are  fmall  and  liy  very  quickly. 
The  fpmt(n»n  onght  to  look  {at  diem  in  the  dire£tion 
<f  Ae  wind  ;  becauie  then  they  wiU  fly  ttMrards  him, 
aripielent  a  Airer  maric. 

Tiie  wnU  Jack  is  alfo  a  Urd  of  paffage,  and  aniYet 
heke  ia  gieat  Aocks  from  the  northem  cbuntries  in  the 
begiiining  of  winter.  StiU,  however,  a  ereat  many  re- 
mam  in  our  maiihes  and  fens  during  the  wiole  year,  and 
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•int  «ihi  dlick  dMers  little  in  plmnage  from  the  Unie 
dkck,  bnt  is  ealUy  diilBigmlhed  by  its  fize,  which  it' 
le6 ;  l^  the  neck,  which  is  more  ilender ;  by  the  foot, 
i4iich  u  iiiialler ;  by  the  nails,  which  are  more  black ; 
aatt  above  all,  by  the  web  of  the  foot,  which  is  much 
fiM  and  (ofter  to  the  touch. 

b  the  fiunmei  fearon,  when  it  is  knowh  that  a  team 
of  young  ducks  are  in  a  particular  piece  of  water,  and 
jiift  beginning  to  fly,  the  fportfinan  is  fure  to  find  them 
eariy  iit  tte  awniing  dabbling  at  the  edges  of  the  pool, 
■nd  ainoRgft  the  long  grati,  and  then  he  may  get  very 
netr  to  riiem  :  h  is  ttfual  alfi>  to  find  them  in  tnofe  pla- 
oes  at  Hoon. 

In  the  begmning  of  autnmn  a1moft  CYety  pool  is  fre- 
<]nented  by  teams  of  wild  ducks,  which  remain  tbere 
dnrintr  the  day,  concealed  in  the  ru(hes.  If  thele  pools 
vt  ot  finall  estent,  two  ihooters,  by  going  one  on  each 
fide,  maklng  a  noilĕ  and  throwing  iiones  mto  the  rulhes, 
*Bl  make  Aeta  fiy  up ;  and  tHey  wJll  in  thi»  way  fre- 
qilently  get  ihats,  erpecially  if  the  pool  is  not  broad, 
and  contraAs  at  one  end.  But  the  fureft  and  moll,  fuc- 
c«fifill  way,  ft  fo  Linnch  a  fmall  boat  or  trow  on  the 
poot,  and  to  twVT!rfe  the  Toftes  by  the  optnings  which 
ire  ibmid ;  at  the  fame  tlme  Tnaklng  as  little  noile  as 
p><rible.  In  this  manner  the  ducks  will  fuifer  the  fportf- 
neh  fo  comeibSidently  near  them  to  (hoot  Hying ;  and 
itoften  happeA»  that  the  docks,  aiterliaring  flown  up, 
•Wyiiiakk  a  tarcnit,  rrturri  Jn  a  liitle  time,  and  again 
«Mit  nporif  die  pobl.  Then  (he '  fportfinen  endeavour 
afec«^d«}aie  to-cbane  dcar  lliem.    If  feTerd  Stooters 
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are  in  «Mtapaiiy,  tliey  ihotdd  di^de ;  two'  (ti6a1^'go  h  Sliootinf 
die  boat,  wMld  the  othcrt  Tpread  'themfelves  abbut  the        H 
edge  of  the  pool,  in  order  to  (hoot  the  ducks'in  their.       °"''  f 
(Kght.     In  pools  which  will  not  admit  a  t^w,  water- 
^aniels  are  abfolutely  neceSaty  fbr  this  fpDrt. 

In  winter  they  may  be  fbund  on  the  margins  of  litlle 
poohi ;  and  when  pools  and  rivers  are  frozen  up,  they 
muft  be  watched  for  in  places  whert  there  are  (prings 
and  waters  which  do  not  fireeze.  The  fpoit  !s  then 
much  more  certatn,  becaufe  the  docks  are  confined  to 
the(e  {daces  in  order  to  procure  aquatic  herbs,  which 
are  aImoft  their  only  food  at  this  period. 

SHGP.LIITERS,  are  thofe  that  fteal  good»  privately 
outof(hops;  which,  being  to  the  value  of  js.  though 
no  perfon  be  rft  the  fl»op,  is  (tlony  without  the  benefit 
of  cler^  by  the  10  and  II  W.  III.  c.  23. 

SHORE,  a  place  wa(hed  by  the  (ĕa,  or  by  fomei  large 
river. 

Count  I^riigli  divides  the  (i>a-(hote  into  thrce  por> 
tions :  the  firft  of  which  is  that  tra£t  of  land  which  the 
fea  jttlt  reaches  in  ftorms  and  high  ttdes,  but  which  it 
never  covers  ;  the  fecond  part  ot  the  (hore  is  that  which 
is  covered  in  high  tides  and  ftorrot,  but  is  dry  at  othei^ 
timet ;  and  the  third  is  tbe  defcent  from  this,  which  is 
always,  covered  with  water. 

The  firft  part  is  only  a  continualion  of  the  conrinent, 
and  fufiers  no  dteration  from  the  neighbourhood  of  the 
fea,  Hcept  that  it  is  rendered  fit  for  the  growth  6f  (bme  - 
plants,  and  whoUy  unfit  for  that  of  others,  by  the  bline 
neams  and  impregnations  :  and  it  is  fcarce  to  be  con« 
ceived  by  any,  but  thofe  who  have  ob(erved  it,  how  far' 
on  land  the  cicAs  of  the  fea  reach,  fo  as  to  make  the' 
earth  proper  for  plants  which  wili  not  gtow  without 
this  inAuence;  there  being  feveral  plants  frequently 
fbund  on  high  hills  and  dry  places,  at  three,  four,  and' 
more  miles  from  the  (iea,  which  yet  would  not  grow  un- 
lefs  in  the  ndghbourhood  of  it,  nor  will  ever  be  found 
eHewhete. 

The  fecond  part  or  portion  of  the  (hore  is  much 
more  affefted  by  the  fea  than  the  formcr,  being  fre- 
qttently  waOied  and  beaten  by  it.  Its  produCHons  aie 
lendered  falt  by  die  water,  and  it  is  covered  mth  fand, 
or  with  the  fragments  of  (hells  in  &rm  of  fand,  and  in° 
fome  places  mth  a  tartarous  matter  depofited  from  the 
water ;  the  colour  of  this  whole  extent  of  ground  is 
udially  du&y  and  duU,  efpecially  where  there  are  rockt 
•nd  ftones,  and  the(e  covered  with  a  (limy  matter. 

The  third  part  of  the  (hore  is  more  a(Feded  by  the 
fea  than  dther  of  the  others ;  and  b  covered  with  an 
uniform  crutl  of  the  true  nature  of  the  bottom  of  the 
(ea,  except  that  plants  and  antmak  have  their  relidence 
in  it,  and  ihe  decayed  parts  of  thefe  alter  it  a  little. 

SBoju!:,  Jime,  the  celebrated  concubine  of  the  H- 
centiout  King  Edward  IV.  was  the  w5fe  of  Mr  Matthew 
Shoie,  a  goIdfmith  in  Lombard-ftreet,  London.  Kings 
are  feldom  unfoccefsful  in  their  amprous  purfuits;  there- 
iiste  there  vras  nothing  wondertul  in  Mrs  Shore*5  remo- 
ving  from  Lombard-nrcet  to  (hine  at  court  as  the  royaT 
fiiVonrite.  Mlftorians  reprefent  her  as  extremely  beauti- 
ful,  temarkably  cheerful,  and  of  moft  uncommon  gĕne- 
loGty.  The  king,  i\  is^^aid,  wai  no' TeTs  captiTOtrcT 
with  her  teraper  than  with  her  peribn  :  (he  never  mad^ 
«ffe  of  her  iniluence  over  him  to  the  prejodice  of  an^ 
perlbn ;  and  Jf  ever  (hc  importuned  him,  it  was  in  fa? 
v0ar  «f  the  oMoitObate.  'Aftertlie  atath  af  EdHrird^ 
Sf  fht 
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(he  attaclied  herfelf-to  the  latd  Haftings ; 
Richard  III.  cut  off  that  nobleman  u  an  obdacle  to 
his  ambitious  ichemes,  Jane  Shore  was  aneAed  at  an 
accomplice,  on  the  ridiculoiu  accuiation  of  witchcraft. 
'ihii,  howetrer,  tenntnated  only  in  a  public  penance} 
cscepting  that  Richard  riiled  her  of  all  her  little  pro- 
perty  :  but  whalever  feverit7  might  have  been  exercifed 
towards  her,  it  appeart  that  ihe  was  alive,  though  fuf- 
ficiently  wretched,  under  the  reign  of  Heiiry  VIII. 
irhen  Sir  Thomas  More  (aw  her  poor,  old,  and  <hriveU 
led,  without  the  lead  trace  of  hcr  fornier  beautjr.  Mr 
Rowe,  in  his  tragedy  of  Jane  Shore,  has  adopted  the 
popular  Aory  related  in  the  old  hidorical  bailad,  of  ker 
periihing  by  hunger  in  a  ditch  where  Shoreditch  now 
Aands.  But  Stow  afl'ures  us  that  Areet  ws  {»  named 
before  her  time. 

SHORL.     See  Schorl,  Miheram>gt  Metc. 

SHORLING  and  Morling,  ate  words  to  didin^ 
giuAi  iellt  of  Aiecp  •,  jhcrling  being  thc  feU«  after  the 
Aeeces  are  <hom  off  the  ttieep^s  badi. ;  and  morling,  the 
fells  ilead  off  after  they  die  or  are  killed.  In  fome 
parts  of  England  they  underiland  by  tijhorling,  a  iheep 
whofe  face  it  ihom  off  j  and  by  a  mor/ing,  a  ihecp  that 
dies. 

SHORT,  James,  an  eminent  opdcian,  wat  born  in 
Edinburgh  on  the  lotli  of  June,  O.  S.  in  the  year  i^to. 
At  ten  years  of  age,  having  loA  his  father  and  mother, 
and  being  left  in  a  ilate  of  indigence,  he  was  received 
into  Henot't  Hofintal,  (fee  EdinBUSCU,  Pubiic  BuiU- 
ingt,  N"  i6.),  where  he  foon  difpl«yed  his  mechanical 
geniutin  condruding,  foT  himiĕlf,  little  cheAs,  book- 
caies,  and  other  conveniences,  with  fuch  toolt  as  fell  in 
his  way.  At  the  age  of  twelve  he  was  removcd  fTom 
the  Hofpital  to  the  High  School,  where  he  ihowed  a 
confiderable  taftc  for  claiTical  literature,  and  jgenerally 
kept  at  the  head  of  his  {brms.  In  the  year  1726  hc 
was  entered  into  the  imiyeriity,  where  he  paffed  (hrough 
thc  ufual  courie  of  education,  and  took  lut  mafter*t.«le- 
gree  vrith  great  applaufe. 

fiy  hit  inends  he  was  intcnded  for  the  chntch  j  but 
a&er  attending  a  courfe  of  theological  ledures,  his  mind 
Tevolled  from  a  profeifion  which  he  thought  little  fuit- 
cd  to  his  talents  $  and  he  devoted  his  whole  time  to  ma- 
thematical  and  mechanical  purruits.  He  had  bccn  £br* 
tunate  enough  to  hBve  the  celetwated  M'Laurin  for  hit 
preceptor  ■,  who  having  ibon  diicovered  tbe  bent  of  hi» 
genius,  and  madc  a  proper  eftinute  of  the  eztent  of  hit 
capacity,  encouragcd  him  to  profecate  thoie  ihidiet  tn 
wkich  natnre  had  qaalified  him  to  make  the  greatett  fi- 
gure.  Under  theeye  of  that  eminent  mailer,  he  began 
in  1732  to  conAro^  Grcgorian  teleicopes  $  and,  as  the 
profeffor  obrerved  in  a  letter  to  Dr  Jurin,  ^  by  taking 
care  of  tbe  figuTc  of  his  fpecula,  he  was  enabled  to  give 
them  larger  apertures,  and  to  carry  them  to  greatcr 
perfieAion,  than  had  CTcr  bcen  done  bc&re  him.*'  (Sce 
Omc8,  N°  89.). 

In  thc  ycar  1736  Mr  Short  vnu  called  to  London, 
M  the  deSre  of  Qucen  Caroline,  to  givc  inihudiont  in 
mathematics  to  William  duke  of  Cumbcrland ;  and  im- 
mediately  on  his  appointmcnt  to  that  veTy  honourable 
•ifice  he  was  ele&d  a  felbw  «^  the  royal  fociety,  and 
patronized  by  tbe  earls  of  Morton  and  MaccIesBeld, 
In  the  year  1739  he  accompanied  the  Carmer  af  thofe 
noble  lords  to  the  Orkney  iiles,  where  he  was  employed 
in  adjuiting  tbe  geography  of  that  part  of  Scotland :  and 
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and  whea    happy  it  was  iat  hlm  that  he  was  fo  employed,  as  be 
might  otherwiiit  have  been  involved  in'  a  fi:uffle  which 
took  place  between  the  retainers  of  Sir  James  Stewart , 
of  Barra  and  the  attendants  of  the  earl,  in  which  iiaiiie 
of  the  lattet  weie  dangerouily  wounded. 

Mr  Short  having  letiiraed  to  Londdn,  and  Ssally 
eftabliihed  himfelf  there  in  the  line  of  his  pcofeiIion,  was 
in  1742  employed  by  Loid  Thomat  Spcncet  to  make 
for  him  a  refled»r  of  twelve  feet  iiacnt,  for  which  he 
received  600  guineas.  He  made  feveial  other  tclelcopes 
of  thc  fame  tocal  diibmce  with  greater  improTcmeDts 
and  higher  magtufiecs ;  and  io  1752  fiDiihed  one  fac  tbe 
king  01  Spain,  for  whscb,  wtth  its  whole  appatatiu,  he 
received  i  aooL  Tliis  wat  the  nobleft  infttument  of  the 
kind  that  had  then  beenxonftru£led,  and  perhaps  ithat 
never  yet  been  fttrpaffed  except  by  the  aAenifliing  le- 
fte£lors  of  HericheL     See  T£L£3cor£. 

Mr  Short  uied  to  vi£t  the  place  of  his  nati^ity  <»ce 
erery  two  or  thiee  ycart  during  his  refidcnce  in  Lon- 
don,  and  in  1 766  he  vifited  it  for  the  laft  time.  Oa 
'the  i5thof  June  1768  he  died,  after  :a  very  ihort  iU* 
neis,  at  Newington  Bults,  near  Leadon,  of  a  mortiSca. 
tion  in  his  bowels,  and  was  buried  on  the  Z2d  of  the 
fame  month,  having  completed,  witkin  a  ias  days,  his 
fifty-eighth  year.  He  left  a  fortune  of  about  2o,oooL 
of  which  'i  5,oooI.  was  bequeatked  to  two  nepkews,  and 
the  reft  in  legaciet  to  his  friends.  In  gratitude  for  the 
Aeady  patronage  of  the  earl  of  Morton,  he  Ieft  to  hit 
daughter  the  lady  Mary  Douglas,  aAerwards  countels  tt 
Aboyne,  loool.  and  the  revetfioo  of  his  fortune,  ihoald 
his  nephews  dic  withont  ifiue }  but  tkis  ieverfionar]r  le- 

gacy  the  lady,  at  the  defire  of  hĕi  father,  generouily  re. 
nquiilied  by  a  deed  in  favour  of  Mr  6hort's  brothei 
Mr  Thomas  ^ort  and  his  chiidren.  Mr  Short^s  emi. 
nence  as  an  artiil  is  univerfally  known,  and  we  have  of. 
ten  heard  him  fpoken  x>f  by  tkofe  wbo  were  aoquaiiits^ 
mth  him  from  his  youth,  as  a  man  of  vittue  and  of  veiy 
amiable  manners. 

SaOBT-Hand  Writiiig.  See  Stenography. 
SHOST-Jointed,  in  the  Mantge.  A  horfe  is  faid  to  be 
ihort-jointed  tkat  has  a  ihort  pailem  •■,  when  tkis  joiot, 
or  the  paAera  is  too  ihort,  the  hoTfe  is  fubjed  lo  have 
his  fore  legs  from  the  knee  to  the  coraet  all  in  a  Araight 
line.  Cocnmonly  your  ihort-jointed  horfes  do  not  nia> 
nege  fo  well  as  the  long.jointed  \  but  out  of  the  maiiege 
tke  ihort-jointed  are  the  beft  for  travel  or  iatigue. 

SHOST-Sightedn^t,  a  certsin  defeA  in  vifion,  by  which 
objeds  cannot  be  diiUndly  feen   unleis  tkey  aie  Toy 


SM 


near  the  eye.     Sce  Orrics,  N°  142. 

SHORTF0RD,  q.  d.  fore-clo/e,  an  ancient  icufiflm 
in  the  dtf  of  £xeter,  when  the  lord  of  the  (bc  cinnot 
bc  aniwered  rent  due  to  him  out  of  his  tenement,  aad 
no  diAreis  can  be  levied  for  the  iame.  Tke  lord  is  theii 
to  come  to  tke  tenement,  and  tkere  takc  a  Aone,  01 
fome  otker  dead  thing  off  the  tenement,  and  bring  it 
bcfore  thc  mayor  and  bailiff,  and  thus  he  muft  do  ieren 
quarter  days  fucceirively  ■,  and  if  on  the  ieventh  quarter* 
day  the  lord  it  not  fatisfied  of  his  lent  and  arreais,  thea 
the  tenement  ihall  be  adjudged  to  the  lord  to  hold  tkc 
fame  a  ycar  and  a  day  j  and  ibtthwith  jpoclamatioa  is 
to  bc  ttade  in  the  court,  that  if  any  man  claimt  any 
title  to  the  faid  tenement,  he  muft  appear  within  the 
year  and  day  next  foUOTving,  and  fatisfy  the  lord  of  tbe 
&id  rent  and  artears :  but  if  no  appearance  be  made, 
aad  the  rent  not  paid,  the   brd.  comcs  again  to  the 

COIUtt 


Digitized  by 


Google 


S    H    O 


^lbt    Mnrt,  Mi3  ptoyt  diat,  accoordii^  to  die  cuAom, 
ji"ir"''6id  tenement  bie  «djadged  to  ium  in  fais  deinefne  at 
[  of  £w,  which  ii  done  accoidingly,  fo  that  the  lord  hath 

;  £ram  theBce&rth  the  iaid  tenemest,  with  the  appurte» 

naDces  to  him  and  his  heita. 

SHOT,  a  denondnation  giren  to  all  f0rt8.of  balls  for 
fire-anM  :  thofe  far  cannon  i>eing  of  iron,  and  tho(«  for 
guns,  piAols,  &C.  of  lead.     See  Shootino. 

Ct^  SUOT  {iarmerly  confifted  of  all  kinds  of  M  iron, 

■ails,  mulket-balls,  itones,  &c.  ufed  as  abore.  ' 

•  '    SSOT  ofa  CMe,  on  ftup<-board,  is  the  fpHcing  of  twa 

I  cables  togcthec,  that  a  Aiip  may  ride  (k{e  in  deep  waters 

I  ud  in  great  toads)  foT  a  Ihip  will  ride  eaiier  by  one  ihot 

•f  a  cable,  than  by  three  ftiort  cables  out  ahead. 
I  Grape-SaoT.     See  GRAPS-Shot. 

Pattmt-miled  Shot  i&  thns  made  :  Sbeets  of  lead, 
Khofe  thickneCi  correfponds  with  the  fize  of  the  fliot 
R^utEed,  are  cat  intn  {iaaU  pieces,  or  cubes,  of  the 
fona  of  a  die.  A  gteat  quantity  of  thefe  little  cubet 
•re  pitt  into  a  kige  hoUow  iTtm  cjliiider,  which  is  mount- 
cd  iioriiontaliy  and  tumed  by  a  winch ;  when  by  thett 
&ifiioa  againA  one  «aother  ahd  againft  the  fides  of  the 
cylinder,  they  are  rendered  perfe£lly  round  and  Tery- 
ioiootli. '  The  otlier'  patent  fliat  is  cail  in  motilds,  in  the 
bae  way  as  buUets  arek 

SboT  F/agg»n,  a  fart  of  ilaggon  CMnewliat  tngger  than 
erdinaiy,  winch  in  foaM  countiea,  particularly  Derlyy» 
Oiiie,  it  u  the  cuftom  £x  the  hoit  to  ferTe  his  guefts  in, 
after  ihey  iuTe  drsnk  alioie  a  ihilling. 

SmaU  SltOT,  oc  tiiat  uied  fot  fowUng,  Atonld  be  well 
Sied,  and  of  a  modetate .  bigneiii :  for  (hould  tt  l3e  to« 
gnat,  tiMt'  it  flies  tiun,  and  fcattefs  too  mueh  j  or  if 
tt»  fiBaU,  then  it  Iiath  not  weight  and  ilrength  to  pe- 
licttate  &r,  a»d  the  bird  is.  apt  to  iiy  away  with  it.  In 
4(der,  tfaerefiiro,  to  liave  it  iuitable  to  the  occaiion,  it 
■at  liMng  always  to  be  bad  in  erety  place  fit  for  the  pur- 
Bole,'  we  fliaU  fet  down  the  true  method'  of  maiung  aU 
mts  and  iizes  under  the  name  af  mouldjhou  Its  prin- 
eipal  eood  pcoperties  are  to  be  loand  and  f(tlid. 

TaKe  aay  qaantity  o£  lead  you  tlunkfit,  and  mdt  \i 
down  in  an  iron  '«b&I  ;  and  as  it  melts  keep  it  Airring 
«ith  an  tron  ladle,  Atinuaung  off  all  imputides  whatio- 
VKX  that  may  ari&  at  tiie  top  :  wiwn  it  liegins  to  look 
irf  a  gKeaiih  colour,  ftrcw  on  it  as  much  aucipigmentuav 
or  yeUow  orpiment,  fincly  powdered,  as  wiU  li/e  on  » 
Aiilling,  to  erecy  12  or  14  pouml  of  lead ;  tlien  Airring 
tbcm  together,  tlie  orpiment  wiU  ileme. 

The  ladk  (hould  have  a  notoh  on  one  fide  of  tlie 
lirini,  fbr  mdie  eafily  pouring  out  tiie  lead  \  the  ladle 
iBtttt  reaiain  in  the  melted  lead,  that  its  heat  may.Iie  ihe 
bae  witb  tliat  of  the  lead,  to  prerent  inconTeniences' 
which  otherwife  migbt  happen  by  its  lieing  either  too 
iiot  or  too  oold  :  tlicn,'  to  try  your  lead,  drop  a  little  of 
k  inte  water,  and  if  the  drops  piove  round,  then  the 
lead  is-o(  a  propec  heat ;  if  atli«!wife,  and>  the  (hot  iiaTe 
tt&,  then  sdd  mote  orpment  to  iBcrtafe  'the  heat,  tUt 
it  be  feond  AiiKcsent. 

•  Tlien  take  a  plate  of  oopper,  about  the  bignels  of  a 
tiencher,  wtadi  mnll  bemade  with  a  heUowne&  in  the 
laiddle,  about  thiee  inciies  compais,  withm  which  muil 
be  iMced  aboot  40  holai .  according  to  the  £ze  of  thb 
fliot  wlaeh  yon  intend  to  caft:  the  hollow  bottom  (hould 
ke  tlan ;  bot  tlie  tidclLer  tlie  i>inn,  the  bettei  it  'wiU  re- 
taSn  the  Iieat.  nace  dut  piate  on  a  frame  of  iroa,  oTer 
a  aib  0*  TdSeLsC  wat*f,  about  fi>nx  iaches  &«&  the  wa* 
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tihe  ter,  knd  fpieBd  iMinung  coab  on  the  plate,  to  keep  the 
lead '  melted  upon  it :  then  take  fome  lead  and  pour  it 
gently  on  the  coals  on  the  plate,  and  it  wiU  make  its 
way  throttgh  the  holes  into  the  water,  and  form  itrelf 


Shot, 
ShuTel. 


.1«.. 


into  (hot }  do  this  till  aU  /our  lead  be  run  through 
the  holes  of  the  plate,  taking  care,  by  keeping  your 
coals  aUve,  that  the  lead  do  not  cool,  and  fo  flop  up  the 
holes. 

'While  you  are  cafting  in  tbb  manner,  another  perfon 
wtth  another  ladle  may  catch  fome  of  the  (hot,  placing 
the  ladle  Caur  or  five  inches  undemeath  the  plate  in  the 
water,  by  which  mcans  you  wiil  fee  if  they  are  defec- 
tJve,  and  rediiy  them. 

Your  chief  care  is  to  keep  the  lead  in  a  juR  degtee 
ef  hea^,  that  it  be  not  fo  cold  as  to  (lop  up  the  holei 
in  your  plate,  nor  fo  hot  as  to  caufe  the  ihot  to  crack  t 
to  remedy  the  lieat,  you  muft  re&ain  working  tiU  it  it 
of  a  proper  coolnels  •■,  and  to  remedy  the  coolncfs  of  your 
lead  and  plate,  you  muA  blow  your  fire  \  obferTing,  that 
thc  cooler  your  lead  is,  the  larger  will  be  your  (hot }  as 
tlie  hotter  it  is,  thje  fmaUer  tliey  wiU  i)e> 

Aftcr  yott  haTC  done  cailing,  take  them  out  of  the 
'  water,  and  dry  them  OTer  the  iire  with  a  gentle  heat, 
AirTing  them  continuaUy  that  they  do  not  melt ;  wheit 
dry,  you  are  to  feparate  the  great  fliot  from  the'  (mall, 
by  the  help  of  a  fieTe  made  for  that  purpofe,  according 
te  their  feveral  fizes.  Bot  thofe  wbo  would  have  Tery 
large  (hot,  make  the  lead  trickle  with  a  (lick  out  of  the 
huUe  into  the  water,  without  the  plate. 

If  it  ftop  on  ,the  plate,  and  yet  the  plate  be  not  too 
cool,  giTe  liat  the  plate  a  little  knock,  and  it  will  run 
■gain  \  cace  maft  be  Iiad  that  none  of  your  implenienti 
1»  gTeaty,  oily,  or  the  like  (  and  when  tiie  (hot,  being 
feparated,  are  f'ound  too  large  or  too  fmaU  for  your  pur>- 
pofe,  or  otIiermfe  impeifed,  they  wiU  fecTe  again  at  tlie 
neict  operation. 

The  fixes  of  coiamon  (hot  for  fowUng  are  from  N^  i 
to  6,  aad  (inaUer,  wbich  is  called  muAard  feed,  or  duft 
(hot ;  but  N**  5  is  fmall  enough  for  any  (Iiooting  wiiat» 
(bever.  The  N**  i  may  bi  ufed  foT  wild  gcele ;  the 
N°  2  for  ducks,  widgeons,  and  other  water.fiiwl ;  the 
N'  3  for  pheafants,  partridges  after  the  firft  month, 
and  aU  the  fen-fowl ;  the  N°  4  for  pattridges,  wood- 
cocks,  &c. ;  and  die  N°  5  for  fnipes  and  aU  the  fnialler 
birds. 

Tin-Ca^e  ShoT,  in  artillery,  is  tbrmed  by  putting  a 

Ksat  quantity  of  (inaU  iron  (hot  into  a  cylindrical  tin- 
X  called  a  caniufter,  that  juft  fits  the  bore  of  the  gun. 
Leaden  buUets  are  fometimes  ufed  in  the  fame  manner; 
uid  it  muft  be  obferTed,  that  whateTcr  numlier  or  Etat 
of  the  (hots  are  u(ed,  they  muft  wetgh  witb  their  cafe> 
aearly  at  much  as  the  (hot  of  the  i»ece. 

SHOVEL,  SiR  ClsuDESLT,  wasbom  about  the  yeai* 
1650  of  parents  rather  in  the  lower  rank  of  Iife.  H# 
was  put  apprentice  to  a  (hoemaker ;  but  didiklng  this 
profeflion,  he  abandoned  it  a  few  yean  8fter,  and  went 
to  fea.  He  was  at  firft  a  caUn  boy  with  Sr  Chrifto- 
pher  Mynns,  but  applying  to  the  ftudy  of  naTigatiori 
with  indefadgable  induftry,  his  (kiU  as  a  feaman  foon 
raifed  him  aboTe  that  ftation. 

The  corrairs  of  TripoU  havinsr  committed  great  oUt* 
tages  on  tbe  Engliih  in  the  Afediterranean,  Sir  John' 
Natborough  was  fent  in  1674  to  teduce  them  to  ree- 
(bn.  As  he  had  receiTed  orders  to  try  the  eileds  of 
acgociatien  beibn;  he  praoeedcd  tehoiii^s,  lM)<<rtit  U( 
S  f  2  Snorel, 
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ShoTel,  Who  wu  at  that  titM  a  Ueutenaht  M  his  Aeet, 
to  demand  (attsfadion.  The  Oef  treated  hlm  with 
a  great  deal  of  difrefpc£l,  and  fent  hiai  back  withoat 
an  anfwer.  Sir  John  dirpatched  him  a  iecond  time, 
with  orders  to  remark  particularly  the  Stuadon  of  things 
m  ihore.  The  bebayiour  of  the  De^  w»  vrot(e  than 
«Ter.  Upon  Mr  Shovers  retum,  he  tnfonned  Sir  John 
that  it  would  be  podible,  notwithilanding  their  fortifi- 
«atioRS,  to  bum  all  the  (hips  in  the  harbour.  The  boats 
were  accordingly  manned,  and  the  command  of  them 
^iven  to  Lieut.  Shoyel,  who  feized  the  guard(hip,  and 
bumt  four  others,  without  lofing  a  man.  This  aAion 
fo  terriSed  the  Tripolint,  that  they  fued  for  peace.— • 
Sir  John  NarboKiugh  gave  h  faTaurable  an  accourit  of 
thia  exploit,  that  Mr  Shevel  was  ibon  after  nade  capfah» 
«f  the  Sapphire,-  a  fifth  rate  Oiip. 

'.  In  the  Imttle  of  Bantry-Bay,  after  the  revolution,  he 
«iMnmanded  the  Edgar,  and,  for  his  gallant  behaviour 
in  that  adion,  was  foon  aiter  knighted  by  King  William. 
Next  year  he  wes  employed  in  tranfporting  an  army  in« 
to  Ireland ;  a  fervice  which  he  performed  with  fo  much 
'diligence  and  dexterity,  that  the  king  raifed  him  to 
ihe  rank  of  rear-admir«l  of  the  blue,  and  delivered  his 
commi  flk>n  with  his  own  hands,  Soon  aket  )w  was 
made  icar-adroiraI'of  tlie  red,  and  (hared  the  glorj  of 
the  yiStoij  at  La  Hogue.  In  1694,  he  bombarded 
Dnnkirk.  In  1703, 'hie  commanded  the  grand  ileet  in 
the  Mediterranean,  and  did  e^erj  thing  in  his  power 
to  aOilt  the  Protedants  who  were  in  arms  in  the  Ce- 
«ennes. 

Soon  ai^er  the  battle  aS  Malaga,  he  was  preierited 
by  Prince  George  to  Queen  Anne,  who  received  him 
graciouA/,  and  next  year  employed  him  as  commaader 
in  chief. 

•  In  1705  he  commanded  the  fleet,  together  with  the 
earls  of  Peterborough  and  Monmouth,  which  was  fent 
into  the  Mediterranean  j  and  it  was  owing  to  him  chief- 
}y.  tkat  Barcelona  was  taken.  After  an  unfuccersful 
attempt  upon.  Tonlon,  he  failed  fbr  Gibraltar,  and  from 
thence  homeward  widi  a  part  of  the  fleet.  On  the  22d 
er06lober,  at  night,  his  fhip,  with  three  others,  was 
ca(t  away  on  the  rocks  of  Scilljr.  All  on  board  perifh- 
ed.  His  body  was  found  by  fome  iiihermen  on  the 
ifland  of  Scilly,  who  Hripped  it  of  a  valuable  ring,  and 
a6erwards  buried  it.  Mr  Paxton,  the  purfer  of  the 
Arundel,  hearing  of  this,  found  out  the  feIlows,  and 
obltged  them  to  dilcover  whcre  they  had  buried  the 
body.  He  carried  it  on  board  hb  own  thip  to  Port(^ 
mouth,  from  whence  it  was  convcyed  to  London,  and  in- 
tened  with  great  folemnity  in  WeAminAer  Abbey.  A 
monument  was  aiterwards  ereded  to  his  memory  by  the 
diredion  of  the  queen.  He  married  the  widow  of  his 
patron,  Sir  John  Narborough,  by  whom  he  lef^  two 
daughters,  co-he!refies. 

SHOV£L£R,  a  fpe(»es  of  Anas.  See  Anas,  Oll> 
KITHOLOGY  Inde>e, 

SHOULDER-blade;  a  bone  of  the  Ihoulder,  of  ■ 
triangukr  Sgure,  'covering  the  hind  part  of  the  tibs, 
called  by  anatomilb  the Jeafo/a  and  omeplata.  See  Ana- 

TOMY. 

SHOUT,  ci.AMOini,  in  antiquily,  wai  fi:equently 
Qfed  on  ecclelladieal,  civil,  and  militaty  occaSons,  as  • 
£gn  of  approbation,  and  fometimes  of  indignation^— 
Thus  as  Cicero,  in  an  aAembly  of  the  people,  was  ex- 
yofing  ths  anogance  of  L.  Antony,  nho  had  had  the 


impudence  to  eim(e'bindelf  te-  be  iiiiaribei  ^  pMW  '  MMl 
of  the  Romans,  the  peoplc  on  hearin|;  thi^  rail&4  af{foat      W 
to  (how  their  indignation.     In  the  ancient  mititiry  dlf-^^^ 
cipline,  (houts  were  ufed,  i.  Upon  occddon  of  the  ge- 
neraPs  mahing  a  fpeech  or  hatim)^^  to  the  amy  fix>m 
his  tribunal.     This  they  did  in  tokeR  of  their  apptoring 
what  had  been  propoied.     2.  Be£>re  an  engagement,  ia' 
order  to  enconrage  and  fpirit  their  own  uKn,  and  fiS 
the  enemy.with  dread.     This  is  a  pradice  of  great  m- 
tiquity  ;   beiides  which,  it  wants  not  the  au&ority  of 
reafon  to  fapport  tt }  far  as  mankihd  are  endowed  irith 
two  (en(es,  hearing  and  feeing,  foy  which  fear  is  raiied 
in  the  mind,  it  may  be  proper  to  make  uie  of  the  ear 
as  well  as  thb  eye  for  that  purpofe.     Shonts  were  ali»         { 
raifed  in  the  ancient  theatt<e,  when  what  was  aded  ]deaf-         1 
ed  the  fpeftatOTS.     It  was  uitntl  Sot  thoie  prefent  at  tiie         j 
buming  af  ihe  dead  to  raife    >  great  (hoat,  asd  call         1 
the  dead  peribn.  by  his  name  before  they  lĕt  fire  to  the 
ple. 

SHOWER,  in  Meteorobgy,  a  cloud  condenied  int» 
Rain. 

SHREWMOUSE.     See  SoREk,  Mahmalia  /» 
Jex. 

SHREWSBURY,  the  capiul  of  Shrop(hit«  in  £ng- 
land.  This  town,  the  metropolii  of  the  county,  gtcw 
up  out  of  the  hiins  of  Uricotiium,  anciently  a  city,  now 
■  village  called  Wrwceter,  about  £9ur  miks  iirom  it.  The 
Saxons  called  it  Serobbes  Ber^,  from  the  (hrabs  diat 
grew  about  it ;  and  from  thence  the  prefent  name  af 
Shrewjhury  h  (iippoied  to  have  been  ^ormed.  Itis 
pleitfantly  (ituated  upon  a  hill  near  the  Sevem,  over 
which  tlwre  ate  two  handfome  bridges.  It  was  a  pbce  1 
af  note  in  the  Saton  times  ;  after  which  it  was  granted  j 
by  WiHiam  the  Conqueror,  together  with  the  title  oF 
earl  and  mo(l  of  the  county,  to  Roger  de  Montgomety^  . 
who  built  a  caiUe  upon  the  noith  fide  of  it,  wneic  the. 
Severn,  tliat  encompaAes  it  on  all  othet  fides,  leaTCs  sn 
opening.  His  fon  Robert  bnilt  allb  a  wall  acro&  this 
neck  of  land,  when  he  revolied  iitnn  Henry  I.  We 
leam  from  doomlday-book,  that  at  that  time,  lAen  a 
widow  of  this  town  married,  (he  paid  to  (hillings  to  die 
king,  and  a  virgin  10.  The  above-mentioned  Rogcr 
ibunded  alfo,  and  endowed  here,  a  Benedidine  moiia- 
flery  and  a  eoUegiate  church.  When  old  age  came  up- 
on  hln),  he  quitted  the  world,  and  fpent  the  reft  of  his 
days  as  a  monk  in  the  abbcy,  and  when  he  died  was  in< 
terred  in  its  church.  From  the  hiilory  of  this  chorch 
and  monaftery,  it  appeais  that  ecclefiaiHe«l  beneSces 
about  that  time  were  heieditary.  The  abbey  becaiae 
(b  rich  afterwards,  that  the  abbot  wa.s  mitred,  and  h,\.  ia 
parliament.  Befides  tlus  abbey,  in  after  times  there  woe 
three  others,  viz.  a  Francifcan,  Dominicati,  aod  Augn* 
ftin ;  and  likewife  two  collenate  churches,  one  dedi- 
cated  to  St  Chad  and  the  other  to  St  Maty.  In  the 
conteA  betvreen  the  emptefs  Mand  and  Stephen,  this 
town  andits  govemor  Wilfiam  Pltz-Allan  Sdedtridt 
the  emprefs.  In  Henry  III.'s  time,  a  part  of  it  was 
bumt  down  by  the  Wdch }  and  in  Richaid  II. 's  reign 
B  parliament  was  held  in  it.  At  a  pkce  called  Bme* 
Jteli,  near  tlus  town,  Henry  Percy  the  younger,  ^umam. 
ed  Hot^ttr,  was  killed  in  an  engagement  with  Hein7 
IV.  againft  whom  he  had  rebelled.  The  king^aiter- 
wards  built  a  diapel  upon  the  fpot,  and  endowed  it  £v 
the  fupport  of  two  prieih  to  pray  fer  the  Swls  of  tbe 
(Lun.     Two  af  £dwaid  IV.*s  ksa  mix  bom  h««} 
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r  WMiy>  Sidiudt  duke  of  York,  whom  Perkia  War. 
b«ck  aneiwards  perTonated,  and  who  nras  murdered  in 
'.iht  '^ower  ;  aiid  George  Plantagenet,  who  died  be&re 
bis  bipthen.  Uere  iirft  broke  out  the.  fweaUng-fick- 
l^  whicb  carried  off  great  numbers  fo  fudden}y,  that 
thoif  «\i<y  we^  feited  with  it  either  died  or  recovered 
iii  the  ipa(^.«^iS4  haurs^^  In  the  begianiog  of  the  civil 
ignrs,  King  Qh%r]«6  Iti^ine  hither,  and  formed  an  army, 
Wh  wbich  he  mar^b^  iawat|ls  London  ;  ~but  was  met 
b;  tlk^  pj^^iamdni'}  ipwt  «t  ^^dgebill.  He  continued 
here  haif^^^^^  ^f,j$^)^mW  to  the  i2th  of  08to- 
ber,ilm^gs#Mi»iJijn*he  jyfl»jpined  by  Prince  Rupcrt, 
M|«l  •WV  Hi  tbft  ««ilrj.i^ii  ^ability  of  theCs  parts, 
I1(is{fjyn2M^ntly.ga4|«  t:%,of  «i4vto  the  Montgo- 
V>Sa>lf, biVA  ?ft»tV»^»,3lMWthejXaibfitS4  by  whom  it  i». 
OiW  taliii^s^  Hfsn  isT%,f»esgr^mar-rchool«jyith  three- 
■)|^eg(,,:and  ,(everaliT^(hers,  weU  endowed  by  Edward 
VI(  jipd  Queen  £lizabeth,  and  not  inferior  to  many 
coU^ges  in  the  univerfities.  It  has  a  good  library  and 
chape1,.ai)4  thcre  are  feveral  fcbolar(hips  appropHated 
to  it  in  the  univerlity  of  Cambridge.  Here  are  alfo  {e- 
tetal  hofpitals,  alms-houics,  and  charity-fchools.  This 
town  is  one  of  the  moft  Aouridiing  in  Ĕngland,  having 
t*^  great  weekly  markets  for  com,  cattle,  and  provi.' 
Mis  i  and  another  iat  Weloh  cottons  and  Hannels,  of 
lahidt  great  quantities  are  fold.  A  great  trade  is  car- 
ned  on  with  the  Welch,  who  bring  their  commodities 
hithcr,  as  to  the  common  mart  of  both  nations.  The 
town  is  large  and  well-built,  and  the  iltuation  cxtreme« 
ly  pka^ant.  There  is  a  .very4)eaatiful  walk  call«4  the 
murrgt.  bet ^een  the  town  walls  and  the  S«VGrn,  delight- 
nlly  (haded  with  rows  of  lijitie-trees,  fo  tbat  it  is  not,  iiu 
iimor  to  the  Mall  im  St  James^s  Patk.  The  town  i« 
aljo  DOted  Ibr  its  gallantry  and  politenels,  being  full  of 
gcntry,  ibr  «^om  theiae  are  always  balls  and  aileinblies 
oacf  a-week  all  the  year  round<— Here  is  a  (ine  houlis 
ifii  nrdens,  which  belonged  to  the  earl  of  Bradf9rd ; 
^  m  the  nnghbourhood,  at  Wroxeter,  the  I^oman 
Iuxliwa7,  called  WatIiDg-fireet,  may  be  feen  for  feveral 
miles,  where  Roman  cmM  are  fieqttently  found.  In 
Shrewibury  are  I2  incorporated  trading  companiesj  and 
the  corparation  has  a  power  to  try  even  capital  caufes 
of  itlelt,  except  high  treafon.  It  is  £ud  that  thigh-bones 
of  dead  men  have  been  foond  here  a  yard  long,  and 
teeth  three  inches  round  and  three  long. 

SHRIKE.     See  Lanius,  Qrnithologt  Mex. 

SHRIMP. .  See  Cakccr,  Entoi^owgy  Iiidex. 

SHRINE,  in  EccUJiajjical  Hiflory,  a  ca(e  or  box  ta 
hold  the  relics  of  fome  faipt.  . 

SHROPSHIRE,  a  county  of  England,  bounded 
on  the  fouth  by  WorceAerihire,  Hereford(hire,  and 
RadnorOure  j  on  tbe  north,  by  Che(hire)  on  the  ea(I» 
bjr  Staffiwd(hire ;  on  the  wcft,  by  Montgomerylbire  and 
Denblghdilre,  Sn  Wales.  Its  length  is  between  49  and 
jo  miles,  its  bieadth  about  38,  and  its  circumference 
abottt  aio.  It  is  an  inland  county,  containing  890,000 
^cres,  167,639  inhabitants,  and  15  hundreds,  in  Which 
are  170  pan&es,  and  15  market  towns.    It  makes  a 

Ect  of  three  bilhoprics,  viz.  Hercford,  Coventry  and 
tchSeld,  and  St  Afaph.  Some  part  of  it  lies  on  the 
aorth,  and  fome  on  the  fouth  (ide  of  the  Sevem.  Be- 
Sdesthe  Serem,  it  is  aUo  watered  by  the  Temdat  7V-. 
f£auc,  as  it  is  called  in  Welch,  wluch  dows  fram  the 
mocmtains  of  .Radnorlhiie  }  and  by  the  Tem,  which  has 
^  iifc  aitd  naioe  &om  one  of  t&ore  pools  called  ttarnes^^ 
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in  Stafibrd(Ure.  AU.thef«  tbound  yjS^  £<b,  «rpAiaUy  SWOir» 
teouts,  pikes,  lampreys,  graylings,  carp,  and  eels.  The 
air,  efpecially  upon  the  hills,  with  which  the  county  ^ 
abounds,  is  very  wholefomei  There  is  as  great  a  diver.f 
(ity  of  foil  as  in  moft  other .  counties.  On  the  hills, 
where  it  is  poor,  is  very  good  paiture  for  Iheep ;  and  in 
the  low  grounds,  where  it  is  very  rich,  along  ^e  Seren» 
in  partlcular,  there  is  plenty  of  grafs  for  bay  and  black 
cattle,  with.all  ibrts  of  com.  This  county  is  abundant- 
ly  providcd  with  fuel,  having  in  it  many  exten(ivei 
mines  of  coal }  it  has  alfo  mines  of  ksd  and  iron.  Ovec 
moft  of  thf  coal<piu  in  this  icounty  lies  a  Aratum  cv 
layer  of  blackilh  porous  rock,  of  which,  by  grinding 
ai)d  boiling,  they  make  pitch  and  tar,  which  ate  rathei 
bettcr  than  the  common  fort  for  caulking  (hips,  as  they 
do  not  crack,  but  always  contit)ue  cloTe  and  £aux>th* 
Quarries  of  lime-done  and  iron.Aooe  are  common  in  tho 


county,  and  the  foil  in  many  places  is  a  reddiih  clay. 
The  abundance  of  coal  and  iron-Aone  in  this  coiinty  Ims 
given  rife  to  numerous  manufa&otie«. 

As  it  lies  upon  the  borders  of  Wale»,  it  was  ancient» 
ly  fuU  of  ca(lles  aod  walled  towns.  On  tbe  (ide  next 
that  country  there  was  aa  almoft  cootinued  line  af 
caiUes,  to  guard,  the  county  agunft  the  inroads  and  dc 
predations  of  the  Welch.  The  borders  hcre,  as  thob 
between  England  and  Scotlaad,  were  called  marches^ 
and  there  wcce  certain  noUemen  enlitled  hmrones  mar^- 
chitc,  marcMones  de  marcAia  W^Uitt^  <*  lords  of  the 
marches,  or  maix]uiflĕs  of  the.marchesof  Wales,"  who 
we«e  vefted  with  a  fort  of  padatine  juriiHi^ion,  held 
courts  of  juAice  ta  deterraine  controvcrfie5,  and  enjoyed 
many  privileges  and  immunities,  the  bctter  to  enable 
and  encourage  them  to  prote^  tbc  county  agamft  the 
incurfions  otthe  Welch,  and  to  maintain  order  amongtt ' 
the  bprderers ;  but  thcy  oiten  ab»(ed  their  power,  and 
were  the  grcatcil  of  tyiants. 

As  to  the  eccleiu^cal  g(>verament  of  the  county^ 
the  far  greater  part,  namely,  all  that  belongs  to  the  Im« 
Oioprics  of  Herefi>rd,  and  of  LitchSeld  and  Coventry, 
is  under  the  jurifdi£lion  and  vifitation  of  the  archdeacow 
of  Shrewlbury  or  Salop,  and  is  divided  into  feveral 
deanries. 

The  Oxfor4  circuit  includes  in  it  this  county,  which 
iends  12  members  to  parliament,  viz.  twa  &)r  th«  ihirc^ 
and  two  for  each  of  the  following  towns,.  Shrewibuiyy 
Ludlew,  Wenlock,  and  Bi(hop's  Caftle, 

SHROYE-TuESDAY,  i»  the  Tuefday,aftcr  Quin- 
quage(ima  Sunday,  or  the  day  immediately  preceding 
the  firft  of  Lent  -,  being  fo  callcd  irom  the  Saxon  word 
Jbrive,  whicli  fignifies  "  to  coafeis."  Hence  Shrove- 
Tuefday  figni£es  Confe(Gon-Tuefday }  on  which  day- 
all  the  pcople  in  every  pariib  througbout  England 
(during  the  Romiih  times)  were  obliged  to  e«nfefs  theic; 
uns,  one  by  one,  to  their  own  paridi-paefts,  in  tbeir  owa 
'pariSi-charches  ;  and,.  that  this  might  be  done  the  nwre 
regularly,  the  great  bell  in  every  pariih  was-rung  at  te» 
oVlock  (or  perhaps  fooner),.  thaA  it  might  b«  heard  by> 
all,  and  that  they  might  attend,  accor^g  to  Uie  cut. 
tom  then  in  uie..  And  though  the  RoBuih  leligion  ha» 
now  giveii  way  ta  the  Proteilaat  religion,  tbe  cuRooi. 
of  ringing  the  great  bell  in  our  anelent  pariih-chureheji,. 
at  lcaft  in  fome  of  them,  ftill  remalns,  and  obtains  in> 
and  about  London  the  name  of  Pancake  bell  j  perhaps^ 
becauie  after  the  con^eiTion  it  was  cuAomaiy.Atr  the  fe». 
vcral  perlbns   to.  dinc  od   pancakes  or  fritters.    Moft 
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oHunJMS,  indced,  hav«  rqe£ted  that  cudom  oF  ringing 
^  the  bell  oa  %rove>Tuefday ;  but  the  ufage  <^  dining 
on  pancakes  or  Aritten,  and  fuch  like  proTiSon,  fiiU 
eontinuci. 

.  SHROUDS  (Jinul  Sax.),  a  range  of  large  ropes  ex- 
tending  ^rom  the  maft  heads  to  the  right  and  left  iidc  of 
dte-  (hip,  to  {iipport  the  mails,  and  enable  them  to  carry 
&il,  &c. 

Thc  ihrouds  a»  «rell  as  the  faik  are  denominated  from 
the  maits  to  which  they  belong.  Thus  they  are  the 
main,  fore,  and  mizen  (hrouds ;  tiie  main>toti-maft,  foTe- 
top-imail,  or  mizcn>(op  mait  Ihrouds  ;  and  tbe  main-top- 

¥iUant,  fbFe-top-gallant,  or  miien-top-gallant  ihrouds. 
be  number  of  ihrouds  by  which  a  mall  is  Tailained,  as 
i«ell  a»  the  &te  af  rope  of  which  they  are  formed,  is  al- 
ways  in  pcoportion  to  the  fize  of  the  maft  and  the  weight 
of  the  finl  it  is  intended  to  carry. 

Bowiprit  ihroud*  are  thore  which  iiippoitthebowfprit. 
Bomkin  ihroads  arc  thore  which  fupport  the  bumkins. 
Tuttock  ihrouds  are  ihrouds  which  conne£l  the  ciTorta 
•f  the  topmaft  ihroods  to  the  lower  (hrouds.  Bentinck 
Aoraadt  are  addilional  ihrouds  to  fupport  the  mails  in 
beayy  gaks.  Pr«venter  ihrouds  are  fimilar  lo  bentinck 
Akientb,  and  are  ufed  in  bad  weather  to  eafe  the  lower 
lijgging.     S«e  Mast  and  Sail. 

SHkOB,^ir/M,  B  little,  low,  dwarf  tree,  or  a  woody 
▼egetabk,  of  a  fiae  Iefs  than  a  tree }  and  which,  inSead 
of  onefingle  ftem,  frequently  from  the  Tame  root  puts 
iwth  feveral  feU  or  Aems.  See  Plant  and  Tree.  Such 
stoe  privet,  phillyrea,  holly,  box,  honey-fuckle,  &c. 
Shmbs  aad  trces  put  forth  in  autumn  a  kind  of  buttons, 
or  g^s,  in  the  axis  ef  the  leaves ;  thefe  buttons  are  as 
§a  many  little  ova,  which,  coming  to  expand  by  the 
warmth  of  the  following  fpring,  open  into  leave3  and 
iowera.  By  thi«,  together  with  the  height,  ibme  diilin- 
guiih  (hrubs  £rom  fuffrutiees,  or  tmder  ihrubs,  wkich  are 
irm  buihes,  tbat  do  not  put  ferth  any  of  thefe  huttons, 
at  fage,  thyme,  &c. 

.  The  two  hardicA  ihrubs  we  are  poflefled  of  are  the 
MTT  and  box ;  thefe  fiand  the  feverity  of  our  iharpeft 
mntets  unhurt,  while  other  ihnibs  periih,  and  trees 
]uve  their  folid  bodies  fplit  and  tom  to  pieces.  In  the 
4ard  wiater  of  the  year  1685,  theie  two  (hrubs  fuSered 
so  •ajwry  any  wheK$  though  the  yews  and  hollies, 
wlBch  are  generally  fuppofed  very  hardy,  Were  that 
winter  in  fome  places  killed,  and  in  others  ftripped  of 
<hetr  kawes,  and  damaged  in  their  bark.  Furze-bu(hes 
were  ibond  to  be  fomewhat  hardier  than  thefe,  but  they 
feinedffle«  periihed,  at  Ieaft  down  to  the  root.  The 
broom  ieemed  to  occupy  the  next  flep  of  hardinefs  be- 
■jtuA  tlMfe.  Thit  lived  where  the  others  died,  and 
where  even  tlus  died,  the  jmiiper  ihmbs  were  fometimes 
fi»nd  unhurt.  TMs  latt  is  the  oply  (hmb  that  ap- 
ptoackes  to  the  hatdineis  of  the  box  and  ivy,  but  eyeir 
it  does  not  quite  come  up  to  them  ;  foT  while  they  fuiler 
nothing  in  whaterer  manner  they  are  expofed,  the  ju- 
niper,  though  it  bears  cold  well  nnder  the  ihelter  of 
etber  trees,  yet  cannot  bear  the  viciintudes  of  heat  and 
cold  ;  infomuch  that  (bme  juniperihrubswere  found  half 
dead  and  half  vigorous ;  that  fide  which  &ced  the 
mid-di^  Ain  h«ving  periihed  by  the  fucce(Iive  thawings 
and  freezing8  of  its  fap ;  while  that  which  was  not  ex- 
fnied  to  tbe  viciffitudes  of  heat  had  bom  the  cold  per- 
itft)y  weB.    Soch  ihrobs  as  are  not  hsrdy  cnough  to  de- 
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fy  the  winter,  but  appear  balf  dead  in  tbe  fprine,  ihay    9M| 
often  be  recovered  by  Mr  £velyn's  method  of  beating      l^ 
their  branches  with  a  Aender  hareWand,  to  Arike  i^  ,  *** 
the  withered  leaves  and  buds,  and  give  a  £ree  pafliige  to 
the  air  to  the  intemal  parts.     Where  this  (iails,  the  me» 
thod  is  to  cut  them  down  to  the  quick,  and  if  no  part  of 
the  (mnk  appears  in  a  growing  condition,  tbey  mu(l  be 
taken  aff  down  to  the  level  of  the  ground.     Philoliiphi- 
cal  Tranfe£tions,  N°  1 65. 

SHUTTLE,  in  the manttfaftures,  an'inftrament  ufed 
by  the  weavers,  which  guides  the  thread  it  contains, 
either  of  wooUen,  iilk,  flax,  or  other  niatter,  1(>  a«  to  make 
k  form  the  woois  of  RuiTs,  clotbs,  lincnt,  ribbands,  &c. 
by  thromng  the  ihuttle  altemately  iram  left  to  rieht,  ' 
and  tirom  right  to  left,  acrofs  between  the  threads  of  the 
warp,  which  are  ftretched  out  Iengthwife  on  the  loom. 

In  the  middle  of  the  (hnttle  is  a  kind  of  cavity,  callcd 
tbe  eye  or  ekamber  of  the  (huttle ;  wberein  ia  iiidofed 
tbe  fpoul,  which  is  a  part  of  the  thread  de(tined  fer  the 
woof ;  and  this  is  wound  on  a  little  tube  of  paper,  nh^ 
or  other  matter. 

The  ribband-weaverV  (huttle  is  vrry  difiercnt  iirom 
tbat  of  moft  other  weavers,  though  it'ierves  fi>r  Ae 
&me  purpofe :  it  is  of  box,  fix  or  ieven  inches  long, 
one  broad,  and  as  much  deep ;  ihod  witb  iron  at  both 
ends,  which  terminate  in  points,  and  are  a  Uttk  crooked, 
the  one  towardt  the  right,  and  the  otber  tswards  the 
Ieft,  repreienting  the  Sgure  of  an  co  horizontally  placed. 
See  Weatiko. 

SIALOGOGUES,  medicinet  whicb  pnmote  the  fa< 
livary  difeharge. 

SIAM  Prokk,  by  fomecalIed  Vf>per,  (to  diiKnguilhsoo,^ 
it  irom  the  Lower  Siam,  under  which  are  often  inela-uiluH 
ded  Laoc,  Cambodia,  and  Malacca),  is  bounded  on  the 
north  by  the  kingdoms  of  Pegu  and  Laos ;  on  the  eaft 
by  Cambodia  and  C^ochin-China ;  on  tbe  ibnth  by  Ma- 
bcca  and  the  bay  of  Siam ;  and  on  the  weft  by  the 
ocean.     But  as  tbe  opbions  of  eeographcts  aie  eatreme- 
ly  various  conceming  the  fituation  ana  eatent  of  moft  of 
the  inland  countries  of  Afia  and  Airica,  neither  the  ex-        1 
tent  nor  boundaries  of  Siam  are  yet  accnrately  known. 
By  forae  it  is  fuppofed  to  extend  550  miles  in  lengtb, 
and   250  miles  m  breadthj  in  fome  places  it  is  net 
*bove  50  miles  broad.  , 

The  winds  blow  here  iirom  the  fouth  upon  ihe  coaity^,^ 
of  Siam,  in  March,.April,  and  May ;  in  April  the  rains 
begin,  in  May  and  Junc  they  faU  almoft  vrithout  c«a* 
ftng.  In  July,  Auguft,  and  September,  the  winds  blow 
from  the  weft,  and  the  rains  continning,  the  tivers  over- 
fiow  their  banks  nine  or  ten  miles  on  each  fide,  and  for 
more  tban  150  miies  up  the  ilream,  At  this  time, 
and  more  particularly  in  July,  the  tides  are  ib  ilrong 
as  to  come  up  the  river  Menan  as  iar  as  the  dty  of 
Siam,  which  is  Stuated  60  miles  from  its  mouth;  tnd 
ibmetimes  as  iar  as  Louvo,  which  is  50  miles  higher. 
The  winds  blow  iirom  the  weft  aod  north  in  OAober, 
when  the  rain  ceafes.  In  November  and  December  the 
winds  biow  dry  from  the  north,  and  the  waters  being 
in  a  few  dayt  reduced  to  their  ancient  channels,  the 
tides  become  ib  infenfible,  that  the  water  is  fre(h  at  the 
mouth  of  the  river.  At  Siam  there  is  never  more  than 
one  ttood  and  one  ebb  in  the  fpace  of  34  houts.  la 
January  the  vrind  blowt  from  the  eaft,  and  in  Pebiuaiy 
from  the  eaft  and  iouth.     Whea  tlK  wind  is  at  esft, 
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Ac  Cttirent  leto  to  thc  we(l)  and,  oa  tiie  contruy, 
when  the  wiod  u  at  weft,  tbe  cutients  run  to  the  eaQ. 
ward. 

As  this  counLry  is  iituated  near  the  tropic,  it  mult 
■eceSarily  be  v«t7  hotj  but  ^et,  as  in  other  places 
aearlj  of  the  iame  latitude,  when  the  fun  is  Tertical  aiul, 
(hines  wilh  a  rooA  inlenre  beat,  the  inhabitants  are  loi 
&reeDed  hy  the  clouds,  and  the  air  is  fo  refre(hcd  by  a 
deloge  of  rain  that  overflows  the  plains  which  the  people 
diienj  inhabit,  that  the  heat  is  very  fupportable.  The 
coo]eft  wind  blows  in  December  and  January. 

The  vegetable  prodiKe  of  this  country  is  chiedy  rice 
ind  wheat,  bejides  tropical  and  a  few  £tuopean  fruitSr 
The  Siainefe  prepare  the  land  for  tillage  as  foon  as  the 
carlh  is  fufficienily  nioiilened  by  the  Aoods.  They  plant 
their  rice  btime  tbe  watcrs  rife  to  any  coniiderable 
height,  and,  as  they  rife  Aowly,  the  rice  keeps  pace 
with  them,  and  the  ear  is  always  above  the  water.  They 
Ksp  their  coni  when  the  water  retircs,  and  {bmetimes 
go  in  boats  -to  cut  it  while  ihe  waters  are  upon  the 
Round.  They  aUb  fow  rice  in  feveral  parts  of  the  king- 
dom  that  are  not  owerAowed,  and  this  is  thought  better 
tatted,  and  will  keep  longer  than  the  other  ;  but  they 
are  forced  to  fupply  there  iields  condantly  with  water, 
while  the  rice  is  growing,  from  bafins  and  ponds  that  lie 
ahout  them. 

They  have  no  Eoropean  fruits  except  oranges,  ]e« 
aions,  citrons,  and  pomegranates.  They  have  bananas, 
Indiin  iigs,  jaques,  durions,  mangoes,  mango(Vans,  ta- 
marinds,  ananas,  and  cocoa  nuts  ;  they  have  al^o  abun. 
dance  of  pepper  and  fugar-canes.  -  The  mountains  are 
cwered  with  trces  which  make  good  mails.  The  Te* 
getable  of  greateA  nic  in  the  country  is  the  bamboo, 
which  grows  chieAy  in  marlhy  foiIs,  and  is  often  fbund 
of  a  prodigious  fize.  Cotton  tiees  are  found  in  great 
mimbers }  and  others  that  yield  Mfioe,  a  very  (ine  cot- 
toa  wooi,  but  &  (bort  as  to  be  uniit  for  fpinning, 
tbon^  it  an^wers  very  well  for  ilttSing  mattredes  and 
pillons. 

Tbere  is  no  country  whefe  elephants  abound  more 
tliaB  in  Saai,  or  wbcre  they  are  held  in  greater  venera- 
tion,  They  havĕ  a  few  hoHes,  (heep,  and  goats,  be« 
Sdes  osen  and  buSiiloes ',  but  they  have  no  good  ani-, 
mal  food  except  the  ileih  of  ho^,  their  beef  and  muttoni 
bring  of  a  very  indiSerent  quahty. 

The  Siamefe  are  of  fmaU  ftatare,  but  well  proportion' 

',  their  complesions  are  fwarthy  :  the  faces  of  both 
the  mcn  and  women  aie  braad,  and  their  ^oreheads,  fad> 
dcnly  conttaAing,  tenninate  in  a  point,  as  well  as  tbeic 
cUtts.  They  have  (niall  black  eyes,  hollow  jaws,  large 
Biwths,  aAd  thick  pale  lips.  Their  teeth  are  dycd 
hlack,  their  nofes  are  (hort  and  round  at  the  end,  and 
Ihey  have  large  ears,  which  they  think  very  beautifuh 
Tlicir  hair  is  thick  and  lank,  and  both  fexes  cut  it  (b 
Ihoit  that  it  reachcs  no  lower  than  th«r  ears ;  the  wo. 
aen  make  it  fland  up  on  their  foreheads ;  and  the  men 
lhave  their  beards. 

People  of  diftio£Son  wear  a  piece  of  calico  tied  aboot 
tl)drl«ns,that  teadm  down  to  their  knees.— The  men 
bring  up  this  cloth  between  their  legs,  «nd  tuck  it  into 
theti  girdles,  which  gives  it  the  appearance  of  a  pair  ef 
inecbes.  They  have  alfo  a  mutlin  (hirt  without  a  col* 
ht,  with  wide  fleeves,  no  wri(lb«ndt,  and  the  boibm  o> 
pcn.    la  srinter  they  wcar  a  picce  of  fl«ff  or  punted 


linen  over  thdr  AiouUers,  like  a mantle,  aad  wbd ita>,   Siaai. 
bout  tbeir  arms.  '. 

The  king  of  Siam  is  di(ltnguiihed  by  wearing  a  veft 
of  brocaded  (atin,  with  Araight  (leeves  that  reach  down 
to  tbe  wrift,  under  fucb  a  (hirt  as  we  have  jull  delbri-.  . 
bed,  and  it  is  unlawful  for  any  fubjs£l  to  tvear  this 
diefs  unleis  he  ieceives  it  fiom  the  king,  They  wear. 
Aippeis  with  piked  toes  tumed  up,  but  no  Sockings^ 
The  king  fometimes  prefents  a  miUtary  veft  to  the  ge-. 
nerab>  this  is  buttened  before,  and  reaches  to  the 
knees }  but  the  (leeyes  are  wide,  and  come  no  lower. 
than  the  elbows.  AU  the  retinue  of  the  kins,  eitber  ui( 
war  or  in  hunting,  are  cbthed  in  red.  The  king  weais 
a  cap  in  the  ibrm  of  a  fugar-loa^  encompaAed  by  a  co- 
roaet  or  cir^le  of  precious  ftones,  and  ibofe  <^  bis  o£ccrs. 
have  a  drcle  of  gold,  filver,  or  of  vermilion  gilt,  to  di- 
(linguiih  their  quality ;  and  thefe  caps  are  faftened  with  a 
ftay  under  the  chin ,  they  are  only  wem  when  they  are 
in  the  king's  prefence,  or  when  thcy  preikle  in  courts  oi 
juftice,  and  on  ether  extraotdinary  occafioiis.  Thej^ 
have  alfo  hats  for  travelling  )  but,  in  geberal,  few  peo» 
ple  cover  their  beads  notwithidanding  Ue  Aiosching  hcafc 
of  the  fun. 

The  women  alfo  wrap  a  doth  about  thcir  ^middley 
which  hangs  down  to  the  calf  Qf  their  legs.  They  co- 
ver  theii  breafts  with  another  cloth,  the  ends  of  which 
hang  over  their  (houlders.  £u(  they  have  no  Eameat 
correfponding  to  a  (kift,  nor  any  covering  tor  their; 
heads  but  tueir  hair.  The  common  people  arc  aW 
moft  naked,  and  wear  neither  (hoes  nor  (lippers.  Tbe 
women  wear  as  many  lings  on  the  three  lait  fingas  o£ 
each  hand  as  they  cm  kccp  oa,  and  bracclcts  upon  their 
wrifts  and  ancles,  with  peadantsin  their  cais  (haped  likiS 
a  pear. 

For  an  inferior  to  ftand  beSMc  a  fupcrior  is  deemedManne» 
infoIent ;    and  therefore  (laves  and  people  of  inferior  and  ciui 
rank  fit  upon  their  heels,  with  their  heads  a  little  in-^°i"** 
clined,  and  their  joined  hands  lifted  up  to  their  fore- 
heads.     In  palTing  by  a  fuperior  they  bend  their  bodies, 
joining  their  handa,  end  lifting  thcm  toward  their  headc 
in  proportion  to  the  refpeA  thiey  would  (how.     Whea 
an  inferior  pays  a  vifit,  be  ento-s  the  room  Aooping,. 
proArates  himfelf,   and  then  remains  upon  his  kneeS| 
Atring  upon  his  heels  without  {jpeaking  a  word  tiU  be 
is  adareOed  by  the  pcribn  whom  he  vifits }  fer  he  that 
is  of  the  highcA  quality  muft  always  ^peak  firft.     If  a' 
perfon  of  lank  vifits  an  iaferior,  hc  walks  upright,  and. 
the  mafter  of  the  hou(c  receives  him  at  the  door,  and- 
waits  on  him  (b  far  when  hc  gaes  away,  but  nevei  iu- 
tber. 

The  higheft  part  of  thc  houle  is  cAeemed  the  molt^ 
honourable,  and  no  peribn  cares  to  lodge  undw  eno« 
ther*s  feet.  Tkc  Siamele  indecd  have  bnt  ohe  Aory^ 
but  the  rooms  rife  gradually,  and  the  inneimoA,  which 
are  the  higheft,  are  always  the  moft  honourable.  When 
the  Siamelĕ  ambaiTador  came  to  the  French  court, 
fome  of  his  retinue  were  lodged  tn  a  floor  ovet  the  mn»  - 
baOTador^s  head }  but  thcy  no  foonec  knew  it,  than  tbey 
were  ftruck  with  the  greate(t  oenftetnarion,  and  raa 
down  tearing  their  hair  at  ihc  thoughts  of  being  guU. 
ty  of  what  they  C0Dfideted  a*  (o  unpardeuable  t 
crime. 

The  Siamefe  never  permit  fuch  fami&rities  es  «re 
pra61tfed  by  geotlemcn  in  Europe.     £«finefs  of  Bccefs, 
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Siini.  tnd  affabil!ty  to  inferiors,  k  in  tliat  part  of  the  world 
thottght  a  fign  of  weaknefs,  and  yet  they  take  no  no- 
tice  of  (bme  thiogs  which  would  be  looked  upon  as  ill 
breeding  Hmong  us ;  fuch  as  belching  in  comp^ny, 
which  no  man  endeavours  to  prevent,  or  fo  much  as 
holds  hit  hand  before  his  mouth.  They  have  an  extra- 
ordinaiy  refpeS  for  the  head,  and  it  is  the  greated  af- 
iiront  to  ftroke  or  touch  that  of  another  perfon. ;  nay, 
their  cap  mufl  not  be  ufed  with  too  much  familiarity  } 
ibr  when  a  fervant  carries  it,  it  is  put  on  a  fiick  and  held 
ab6ve  hii  head ;  and  when  the  mailer  (lands  llill  the 
iUck  is  fet  down,  it  havine  a  foot  to  fUnd  upoo.  They 
.  aUb  Ihow  their  refpe£l  by  lifting  their  hands  to  the 
head  j  and  theretore,  when  they  receive  a  letter  from 
any  one  for  whom  they  have  a  great  refpe£l,  they  im- 
mediately  hold  it  up  to  their  heads,  and  {bmetimes  lay 
I  it  upon  their  heads. 
Ccnius  aad  They  are  edeemed  ttn  ineenious  people,  and  though 
diTpoGtioiis.  nther  indolent  than  a£tive  m  difpdition,  they  are  not 
oddiAed  to  the  voluptuous  vices  which  otten  accompa- 
ny  aftale  of  eafe,  bong  remarkably  chafte  and  tempe- 
rate,  and  even  holding  drankennefs  in  abhorrence.»— 
TIm^  are,  however,  accounted  infolent  towaids  their 
inieriors,  and  equally  obfequious  to  thofe  above  them ; 
the  latter  of  which  qualities  appears  to  be  particularly 
inculcated  fi:om  their  earlieft  youth.  In  general,  their 
behaviaur  is  extremely  modeft,  and  they  are  aveTfe  to 
loquacity.  Like  the  Chinefe,  they  avoid  fpeaking  in 
°  the  firft  perfon  :  and  when  they  addrefs  a  lady,  it  is  al- 
wayt  widi  fome  leipediiil  epithet,  infinuating  peHbnal 
accomplilhments. 

No  man  in  this  country  leams  any  particular  trade, 
but  has  a  general  knowledge  of  all  that  are  commonly 
pra£tifed,  and  every  one  works  fix  monlhs  for  the  king 
by  rotation  ;  at  which  time,  if  he  ftiould  be  fonnd  per- 
iedly  ignorant  of  the  bufine&  he  is  let  about,  he  is 
doomed  to  fuffer  the  baftinado.  The  con(equence  of 
^t  bttrdenfome  fervice  is,  that  no  man  endeavoun 
to  excel  in  his  bHfine(s,  left  he  Aiould  be  obliged  to 
pra£tife  it  at  long  at  he  lives  far  the  benefit  of  the 
CTown. 

The  govemment  of  this  country  is  extremely  op- 
prefllve,  the  king  bdng  not  only  lbvcreign  but  proprie- 
tor  of  all  the  lands,  and  chief  merchant  Iikewife ;  by 
which  means  he  monopolizes  8lmoft  the  whole  traSic, 
to  the  great  prejudice  of  his  fubje£ls.  The  crown  is 
fiid  to  Se  hereditary,  but  it  is  often  transfeiTed  by  te- 
volutions,  on  account  of  thc  exorbitant  abuiĕ  of  power 
in  thofe  who  exerdfe  the  royal  ofiice.  In  his  palace, 
the  king  is  attended  by  women,  who  not  only  prepare 
hu  food,  and  wait  on  him  at  table,  but  even  pertorm 
the  part  of  valets,  and  put  on  all  his  dothes,  except  his 
cap,  which  b  confide.red  as  too  facred  to  be  touched  by 
any  hand  but  his  own.  He  ftiows  himfelf  to  the  people 
only  twice  a-year,  when  he  diftributes  his  alms  to  the 
talapoins  or  prietts :  and  on  thore  6ccafions  he  always 
nppears  in  an  elevated  Gtuation,  or  mounted  on  the  back 
«  an  elephant.  When  he  takes  the  diverfion  of  hunt- 
ing,  he  is  as  ufual  attended  by  his  women  on  foot,  pre- 
ceded  foy  a  guard  of  200  men,  who  drive  all  the  people 
fram  the  roads  through  which  they  aie  to  pais ;  and 
when  the  king  fiops,  aH  his  attendianU  &II  upen  their 
£icet  on  the  ground. 

All  thcir  proceedings  in  law  are  comnutted  to  wri- 
ting,  and  nooe  is  fufia«d  to  exhibit  a  charge  againlt 
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another,   witkout  givlng  fecurity  to  profecule  it,  and    Sik 
anfwer  the  damages  if  he  does  not  prove  the  hSt  againft '"'    i^  "^ 
the  peHbn  accuied.     Whcn  a  pcrfon  intends  to  proiĕ.  | 

cute  another,  he  draws  up  a  petilion,  in  which  he  lets  * 

forth  his  complaint,  and  prefents  it  to  the  nai,  01  head 
of  the  band  to  which  he  belongs,  who  traniinits  it  to 
the  govemor;  and  if  the  complaint  appears  frivolout, 
the  profecutor,  according  to  the  laws  of  the  counliy, 
ihould  be  punilhed  ;  but  the  magiArates  generally  en- 
courage  profecutions  On  account  of  the  peiquifites  they 
biing  to  theii  oiSce. 

£veiy  thing  bcing  piepared  for  hearing,  the  parties  1 

are  -  feveral  days  called  into  court,  and  perfuaded  to  1 

agree ;  but  tlus  appears  to  be  only  a  matter  of  {brm.  ^ 

At  length  the  govemor  appoints  a  day  £01  all  partiet 
to  attend;  and  bdng  come  into  court,  tbe  clerk  icadt 
the  procefs  and  opimon  of  his  aAbciates,  and  tben  the 
eovemor  examines  upon  what  reaf<MU  thdr  opinicms  am 
Kwnded  ;  which  bdng  explained  to  him,  he  proceeds  to 
pafs  judgement.  jj 

When  fufficient  proo&  are  wanting,  they  hare  re.xriilb;i 
courfe  to  an  ordeal  trial,  like  that  of  our  Saxoa  ancc-dol. 
ftors :  bolh  the  plaintiff  and  the  defendant  walk  upon 
bnrning  coals,  and  he  that  efcapes  unhurt  is  adjudged 
to  be  in  the  rirht :  iometimes  the  proof  it  made  by  put-         i 
dng  their  hanos  in  boiling  oil ;  and  in  l)oth  thefe  tnab,         ' 
by  fome  peculiar  management,  one  or  the  other  is  iaid 
to  remain  tmhurt.     They  have  alfo  a  proof  by  waier, 
in  which  he  who  lemains  Iongeft  undei  it  is  efiecined  ia- 
nocent.   '  They  have  another  proof,  by  fwallowing  pills,  { 

which  thdr  prieAs  admini^er  with  fevere  impiecatioBS ;  J 

and  tlie  party  who  keeps  them  in  his  Aomach  without-        1 
Tomiting  is  thought  te  be  innecent.  j 

AIl  t]nefe  trials  aie  inade'in  the  pie&nce  of  the  magi-«        I 
ftiates  and  people ;  and  the  king  himfelf  fieqHent]y  di- 
tt&a  them  to  be  perfoTmed,  wtien  crime  comet  haote 
him  by  way  of  appeal.    Sometimet  he  orders  both  the         ' 
informer  and  piiibner  to  be  thrown  ^  the  tigeis :  and         | 
the  peHbn  that  efcapes  by  Iiis  not  being  feizea  upon  by 
thofe  beafts,  is  fuftidenlly  jufti£ed.  „  i 

They  maintain  the  dodrine  of  tnnfmigration,  beIie-K()i|iB«i 
ving  in  a  pie-exiftent  Aate,  and  that  they  Aiall  pais  intoopii* ' 
other  bodies  till  they  are  fufiidently  parified  to  be  re- 
cdved  into  paradife,  They  believe  likewife  that  the 
ibul  it  material,  but  not  &b3e3  to  the  touch ;  that  it 
retains  the  human  figuie  aiter  quitting  a  Iwdy  of  that 
fpecies ;  and  that  wben  it  appears  to  perfons  with  wbom 
it  was  acquainted,  which  they  fuppofe  it  to  do,  the 
wounds  of  one  that  has  been  murdered  wiH  then  be  vi. 
fible.  They  are  of  opinion  that  no  man  will  be  elei- 
nill}^puniftied;  thatthegood,  aiter  feveral  tianfinign- 
tions,  will  enjoy  peipetual  happiners;  but  that  thofe 
who  are  not  Tefonned  will  be  doomed  to  tranfmigration 
to  all  etemity.  They  believe  in  the  exiflence  of  a  Su- 
preme  Being  ;  but  the  objeSs  of  theii  adoiadon  »c  de- 
parted  faints,  whom  they  conCder  as  mediatort  or  inter- 
ceilbrs  for  them  ;  and  to  the  honour  of  this  numerous 
tribe  both  temples  and  images  are  ere^ied.  (, 

The  men  of  this  country  are  allowed  a  plnrality  t^Ua^ 
women ;  but  excepting  one,  who  is  a  wife  by  contrad, 
the  others  are  only  concubines,  and  thdr  children  deem- 
ed  incapable  of  any  legal  inheritance.  Previous  to  <ve- 
ty  nuptial  contrad,  an  aftrologer  muA  be  confalted, 
who  calculatet  th«  natiyity  of  the  partics,  and  deter- 
mines  whether  thdr  union  is  likely  to  prove  forUmate 
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or  otherwilĕ.  When  hb  prognodication  is  favourablc, 
tk  lover  is  pemritted  to  vifit  his  midrers  three  times,  at 
tlie  laft  of  which  intervie\v8  the  relations  being  pre- 
ient,  the  marriage  portion  is  paid,  when,  without  any 
leligioos  ceremony  performed,  the  nuptials  are  reckon- 
ed  complete,  and  foon  after  conCummated.  A  few  days 
after  the  talapoin  vi(its  the  marricd  couple,  fprhtkles 
ihem  with  waler,  and  repeats  a  prayer  for  their  pro- 
fperity. 

llie  praAice  in  Siam  rerpeAing  iunerah,  is  both  to 
bum  and  bury  the  dead.  The  corpfe  being  laid  upon 
the  pile,  it  is  fufFered  to  bum  till  ,a  conGderable  part  is 
confumed,  when  the  remainder  is  interred  in  a  burying- 
place  comiguotis  to  fome  temple.  The  reafon  which 
tliey  give  for  not  buming  it  entirely  to  aChes  is,  that 
they  fuppofe  the  deceafed  to  be  happy  when  part  of 
his  remains  efcapes  the  (ire.  Indead  of  a  tombHone, 
they  ereft  a  pyramid  over  ihe  grave.  It  was  formerly 
the  cuflom  to  bury  treafure  with  thc  corpfe ;  but  long- 
cr  experieiice  evincing,  that  the  facrilegious  light  in 
which  robbing  the  graves  wrs  coniidered  did  not  pre> 
vent  ibe  crime,  they  now  difcontinue  the  ancient  prac- 
tice,  and  inilead  ot  trearure  bury  only  paintcd  papcrs 
nd  other  triHes. 

The  two  principal  rivers  are  the  Menan  and  the  Me- 
con,  which  rife  in  the  mountains  of  Tartary,  and  run 
to  the  fouth  •}  the  formcr  paiTmg  by  the  city  of  Siam, 
blls  into  the  bay  of  the  fame'  name,  in  tlie  ijth  de- 
gree  of  north  latitude  ;  aiid  the  lattrr  running  through 
Laos  and  Cambodia,  difcharges  itrelf  into  the  Indian 
ocean  in  (he  pth  degree  of  north  latitudc. 

The  capital  of  ihe  country  is  Siam,  called  hy  the  na- 
tiTcs  Siyathoya,  (ituated  in  the  loill  dcgreeofea(l  longi- 
tnde,  and  in  the  i^th  degrec  of  norlh  laiilude,  bcing  al- 
moft  encbmpalTed  by  the  branches  of  the  river  Mman.  It 
u  ahout  10  miles  in  circumference  within  the  walls,  biit 
not  a  fixth  part  of  the  ground  is  occupicd  by  buildings. 
In  ihe  vacant  fpaces  there  are  near  300  pagodas  or 
tcmples,  round  which  are  fcattered  the  convent.s  of  the 
prieSs  and  iheir  buryin^r.placcs.  The  (Ircets  of  tbe 
city  arc  fpacious,  and  ^omeharc  canals  running  through 
them,  over  wbich  is  a  grcat  numbcr  of  bridges,  The 
houli»  (land  on  pillars  of  the  bamboo  c»nc,  and  are 
biiDt  of  the  fame  materials  :  the  communication  lietwecn 
diftrcnt  families,  during  the  winter  feafon,  being  carried 
on  as  in  othet  tropical  countries  by  means  of  boais.  The 
gnmnd*  brlonging  to  the  fevcral  tcnements  are  frparated 
by  a  pallirado,  within  which  the  cattle  are  houfed  in 
tnrns,  creded  l!krwife  upon  pillars,  to  preferve  them 
b<m  the  arnual  inundation. 

SIBBALDIA,  a  gcnus  of  plants  belonging  to  ihe 
da6  of  peiitandria,  and  to  the  order  of  pentagynia ; 
and  in  ihe  natural  fyftem  arranged  under  the  jjth  ordcr. 
SntKi!fa.     Sce  BoTAvy  Inilex. 

SIBENICO,  or  SKBrKico,  the  namc  of  a  city  and 
pniTnice  of  Dalmatia.  Thc  province  of  Sibenico  runs 
•long  the  fea  for  more  than  ^o  nilesj  reachcs  in  fome 
placcs  above  20  miles  within  land,  and  comprehends 
shoTc  70  ifl:-nds.  The  city  of  Sibcnico  is  lituated  ncar 
tie  mouth  of  ihe  river  Cherca,  in  the  gulf  of  Vrnice, 
,15  miles  north  of  Spalatto,  and  25  buthcad  of  Z3ra. 
Ĕ.Lone.  i6*  46',  N.  Lat.  44'  17'.  It  belongs  to  the 
Venetians.  It  is  defendcd  on  one  (ide  by  a  caRle,  which 
beld  out  again(l  repeated  altacks  of  the  Turks,  and  to- 
wardj  thr  fra  hv  a  fort. 
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SIBERIA,  a  large  countryy  <;()mprehending  the  mo((   Sibtdu 
northerly  parts  of  the  RuiTian   cmpjre  in  Afia.'    It  isj  ' 

bounded  on  the  eaft  by  the  cattern  ocean ;  on  the  ^o^tJJlBoandarics 
by  Grcat  Tartary  ;  on  the  we(l'  by  Rudia ;  and  on  the^aDd  eatent. 
north  by  the  Frozcn  ocean.     It  is  aboyt  20C9  milcs  iot 
length  from  caA  to  weil,  and  750  milcs  in  brcadlh  ipta^ 
north  to  Ibath.  ,  , 

At  what  time   this  countiy  was  (irft  inhabited,  orCanqurred 
by  whora  it  was  peoplcd,  we  are  entirely  ignorant \^1  '^" 
but  wriiings  have  bcen  found  in  it  when  it  was  difcover-  '^"'''*'"- 
ed,  whicb  (liows  that  it  muA  have  bcen  early  known  to 
a  civitizcd  peoplc  •.     The  RuiTians,  from  whom  we  have  *Bell'/' 
receivcd  our  kndwledgc,  knew  nothing  of  it  befoie  the  Traitlt. 
middlc  of  ihe  i6th  ceiitury.     In  tlie  reign  of  John  Ba(}^ 
lowitz  I.  indecd,  an  incurlion  had  bccn  made  into  Sib^i ia, 
and  ibme  Tartar  tribes  fubdued  :  but  there  con^ucAs  wer« 
not  pcrmanent ;  and  we  hear  of  uo  further,cu;umunica-  , 

tion  bctween  Rulha  and  Siberia   till  tbe  tirae  ofJvibn  ^* 

Bafilowitz  II.  It  was  opened  acain  al  that  tijpc  by 
means  of  one  Aiiika  Strogonoil,  a"  'RuAlan  nictchaiit» 
who  had  cRablithed  fome  (all-woiks  at  4.  ,town  in  ihe 
goveinroent  of  Archangel.  l^his  p\fn  carrjicd  o^,  » 
trade  with  tV.e  iiihabilanis  of  the  norlh-wc(l  parts.,01 
Siberia,  who  brought  evtry  ycar  to  the  town.jicovq;^ 
mcntioned  large  quantitirs  uf  the  fiiie(t  fuis.  Thus 
he  acquired  a  very  confiderab1c  foi  tune  in  a  (hort  timc  } 
when  at  laft  ihe  czar,  perceiving  the  advantage&  <iv}^cl> 
\vould  accruc  to  his  fubjc£ls  from  having  a  regi^ar  i(w 
tcrcourfe  with  Sibcria,  dcterniined  to  eularge  ihe,  com- 
munication  which  was  already  opened.  Witb.this  view 
he  fent  into  Siberia  a  body  of  troops,  which  croiTcd  the 
Yugorian  mountains,  that  form  part  of  the  north-eaAern 
boundary  of  Europc.  Thcy  ftr.m,  however,not  lo  have 
paiTed  thc  Irlilh,  or  lo  h8vr  penclrated  farther  ihan  tlie 
wcAcrn  branch  of  the  river  Oby.  Some  Tartar  tiibe» 
werc  laid  undcr  contribution,  and  a  clilef  named  Yciiiger 
confentcd  to  pay  an  annu.;l  tribute  of  loco  fables.  But 
this  produced  no  laAing  advantage  to  Ru^Tia  j  for,  foon 
after,  Yedii;cr  was  dcfeated  and  taken  prifoner  by 
Kutchum  Khan,  a  dcrcendant  of  the  great  Jcnghis 
Khan  :  and  t^hus  the  aMcgiatKc  of  this  country  to  Ruf- 
fia  was  di{rolved. 

For  fomc  time  we  hear  of  no  furthcr  attempts  made 
by  the  RuiTians  on  Silieria ;  but  in  1577  the  founda- 
tion  of  a  permanc^il  conqucfl  was  laid  by  one  Yermac 
Temofee(F,  a  CoiTack  of  the  Don.  Ihis  man  was  at 
firft  the  hcad  of  a  party  of  banditti  who  infefted  the 
RuHians  in  thc  province  of  Cafan  ;  but  being  defeated 
by  the  troops  of  the  czar,  he  retired  wilh  6000  of  hi» 
fol1owers  into  ihe  interior  parts  of  that  province,  Con- 
tinuing  his  courfc  rtill  eaOward,  Yt  came  to  Orel,  the 
moft  eartcrly  of  all  the  RuJTian  fettkir.enls.  Here  Iie 
took  up  his  winter-quarttrs :  but  his  rtniefs  eenius 
did  not  fufFcr  him  to  coutinue  for  any  lengih  or  time 
in  a  rtate  of  inaftivity  ;  and  from .  the  intelligence  he 
procured  concerning  the  (ituation  of  thc  neighbourlng 
Tariars  of  Siberia,  he  turncd  his  arms  toward^  tliat 
quartcr.  ,        « 

Siberia  was  at  that  time  partly  divided  among  a  num-  State  of 
ber  of  feparate  princes,  and  parlly  inhabitcd  \>y  ihe  vari- ^'''"'.'*  ** 
ous  tribcs  of  indcpendcnt  Tartars.     Of  tl.c  (brmcr  Kut-^^^J^^^^^p, 
chum  Khan  was  the  moft  powerfu1  fovcrcign.     His  do-^an  re^ 
minions  con{ifted  of  that  trafl   of  country  whicTi  npw  queft. 
forms  the  fouth-wc(lern  part  of  thc  pro\incc  of  TohoIIk ;,       • 
and  firetcb«d  from  the  banks  of  the  Irlilh  and  Obv  lo 
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^  Siberia.     thore  oE  ihe  Tobol  and  Tara.     Uis  prSucipuI  refidence  in  m  unruccel«£il  excurfion,  the  RuAians  be^n  to  lole  Sita« 

wasatSibir,  a  fmall  forlrers  upon  ihe  river  Irtilh,  not  their  footing  in  the  country.     But  frelh  reinforcenients '"nr" 

far  froin  the  prefent  town  of  Tobollk,  and  of  whicU  being  feafonably  fent,  they  not  only  recovMed  their 

fome  ruins  are  llill  to  be  feen.     After  a  couife  of  unre-  ground,  but  pulhed  their  conquefts  far  and  widej  where- 

niitted  faiigue,  and  a  feries  of  vi£lories  which  almoH  ex-  ever  they  appeared,  the  Tartars  were  either  reduced  oc 

ceed  belief,  but  of  which  wc  have  not  room  to  give  the  extemiinated.   New  towns  were  built,  and  colonies  were 

detail,  our  intrepid  adventurer  difpo(reired  this  prince  of  planted  en  all  lides.     Before  a  century  had  well  ejapied, 

his  dominions,  and  fcated  himfelf  on  the  throne  of  Sibir.  all  that  raft  tra£l  of  country  now  called  Sikerta,  whicli 

The  nuraber  of  his  followers,  however,  being  greatly  re-  ilretches  from  the  coniines  of  Europe  to  the  £afteni 

duced,  and  perceiving  he  could  not  depend  on  tbe  aflFec-  ocean,  and  from  the  Frozen  fea  to  the  prefent  frontiers         , 

tion  of  his  new  fubjefls,  he  had  recourfe  to  the  czar  of  of  China,  was  annexed  to  the  RuAian  dominions.                 ^ 

Mufcovy,  and  roade  a  tender  of  his  new  acquifitions  to  The  air  of  Siberia  is,  in  general,  extremely  piercing,CUiiiiiibi 

that  roonarch,  upon  condition  of  receiving  immediate  the  cold  there  being  more  ferere  than  in  any  odier  part         | 

and  eSedlual  fupport.     This  propofaI  was  received  with  '  of  the   RuOian   dominions.     The   Siberian   rivers  are         ! 

the  greateil  fatisfafIion  by  the  czaT,  who  granted  him  a  frozen  very  early,  a|id  it  is  late  in  the  fpring  before  tbe         | 

pardon  for  all  formcr  offences,  and  fent  him  the  required  ice  is  thawed  (a).    If  the  corn  does  not  ripen  in  AuguA,         i 

fuccours.     Yermac,  however,  being  focn  after  drowned  there  is  litlle  nope  of  a  harveft  in  this  country  ^  and  in        j 

tbe       \ 

(a)  M.  Gmelin,  M.  Muller,  and  two  other  philofophers,  ftt  out  in  the  year  1733  to  explore  the  dreary  regions  | 
of  Siberia,  by  deCre  of  the  emprefs  Anne  of  RuAia.  After  fpending  nine  years  and  a  half  in  obferving  every 
thing  that  was  remarkable,  they  retumed  to  Ptteriburgh  ;  and  an  account  of  ihis  jouroey  was  publiihed  by  M. 
Gmelin.  In  order  to  examine  how  far  the  troll  had  penetrated  into  the  ground,  M.  Gmelin,  on  the  1 8th  of 
June,  at  a  place  called  Jacutia,  ordered  the  earlh  to  be  dug  in  high  ground  }  they  found  mould  to  the  depth  of 
II  inches,  under  which  they  metwith  looie  fand  to  two  feet  and  a  half  further,  after  which  it  grew  harder,  and 
at  half  a  foot  deeper  fo  hard  as  fcarcely  to  give  way  to  the  tools }  fo  that  the  ground  liill  remained  unthawed  at 
not  lefs  than  the  depth  of  four  feet.  He  made  the  ^ame  experiment  in  a  lower  fituation  ;  the  foil  was  10  incbes 
deep,  after  that  a  leofe  fand  for  two  feet  and  ten  inches,  below  which  all  was  fTozen  and  hard.  At  Jacutia  the 
inhabitants  preferve  in  cellars  feTeraI  Ibrts  of  berries,  which  they  reckon  among  their  dainties,  perfe£tly  good  and 
frclh  the  whole  year,  though  thefe  cellars  are  fcarcely  a  fathom  deep.  At  the  fortrefs  of  Argun,  in  littk  mort' 
than  50  degrees  of  latitude,  the  inhabitants  relate  thatthe  earth  in  many  places  is  never  thawed  abore  a  yard  and  1 
a  half,  and  that  the  internal  cold  of  the  earth  will  fcarcely  permit  a  well  to  be  dug,  of  which  they  bring  an  inihmcc  \ 
that  happcned  not  long  before  the  author^s  arriyal  at  that  place.  They  defigned  to  fink  a  well  near  a  faoufe  at 
fome  diHance  from  the  river  Aigun,  for  which  purpofe  they  thawed  the  earth  by  degrees,  and  dug  fome  iathonii 
till  they  had  penetrated  a  fathoni  and  half  below  the  lerel  of  the  river,  but  found  no  fpring.  Hence  perhaps  we 
may  venture  to  aiTert,  that  beudes  the  great  eIevation  of  the  earth  in  thefe  countries,  there  is  another  caufe,  pci- 
haps  latent  in  the  earth  itfelf,  of  this  extraordinary  cold,  nalurally  fuggefl:ed  to  us  by  conCdering  the  cavity 
of  an  old  filver  mine  at  Argun,  which  being  exhaufled  of  its  ore,  now  ferves  the  inhabitants  in  ^ummer  time  fot 
a  cellar  to  keep  their  proviiions  :  this  place  is  fo  extremely  cold  as  to  preferve  Aelh  meats  /rom  putre&£tion  in  the 
hottert  fummers,  and  to  fink  the  mercury  in  De  Lifle's  thermometer  to  146  and  147.  The  author  traveUing  fnHn 
Nerfchoi  towards  Argun,  to  vifit  the  works  of  the  filver  mines  in  that  place,  Auguit  1735,  came  to  the  rirer  Or- 
kija,  near  Solonifchaia,  on  July  the  lil,  frcm  whence  he  arrired  a  little  before  dark  at  the  village  of  Seventua,  dif- 
tant  from  the  river  27  leagues.  In  this  journey  he  and  his  fellow  travellers  for  more  than  four  leagues  felt  it  vafily 
cold  j  foon  after  t':ey  came  into  a  warm  air,  whicli  continued  forae  leagues  ;  after  wbich  the  cold  retumed  ;  and 
thus  are  tra^ellers  fubjefted  to  perpetual  viciflitudes  of  warmth  and  cold.  But  it  is  ob{erved  in  general,  that  the 
eailem  parts  are  colder  than  the  welierii,  though  fituated  in  the  fame  latitude  *,  for  as  in  thofe  ea&em  regions  feine 
tra£ls  of  land  are  much  colder  than  the  reil,  their  efiFe£ls  muil  be  felt  by  the  neighbouring  parts.  And  this  con- 
ie£ture  is  favoured  by  the  thermometrical  obfervations  made  with  M.  de  L'Ifle's  inilrument  in  all  part»  of  Siberia, 
in  which  the  mercury  was  deprelTed  to  ihe  226th  degree,  even  in  thofe  parts  ihat  lie  very  rouch  towards  thfe  foutb^ 
as  in  ihe  territory  of  Selinga,  which  faid  degree  aniwers  in  Fahrenheit's  therroometer  to  about  55.5  below  0,  but  1 
the  fame  thermomeler  fometimes  indicated  a  much  greater  cold.  At  the  fort  of  Kiringa,  on  Feb.  10.  1738,  at  8  I 
in  the  morning,  the  mercury  ftoed  at  240,  which  anfwers  nearly  to  72  below  o  in  Fahrenheit's.  On  the  23^  of 
the  farae  month  it  was  a  degrce  lowcr.  At  the  fame  place,  December  11.  at  three  in  the  aftemoon,  it  ilood  at 
254  in  De  Lifle's  thermomeler,  and  very  near  90  in  Fahrenheit's  ;  on  December  29.  at  feur  in  the  aftemoon,  at 
263  .  on  NortmLer  27.  at  noon,  at  270  j  January  9,  at  275,  wbich  fevcral  depreAions  anfwer  in  Fahrenheit*s  to 
99.4:1,  IC7.73,  '^'^^  ''3'^5  5  ""  Januaiy  5.  at  iive  in  the  moriiing,  at  262  ;  an  hour  after  at  281,  but  at  eight 
c'cloclc  it  retuincd  to  250,  and  there  lemained  lill  fix  in  the  aftemoon,  and  then  rofe  by  degrees  till  an  hour  before 
midr.ight,  ■when  it  Rood  at  2C2.  So  that  tlie  greatell  deprcAion  of  ihe  mercury  anfwers  in  Fahrenheit's  theirao- 
ir.ettr  to  120.76  dcgrtrcs  below  o,  which  is  indeed  very  furprifing,  and  what  ncbody  ever  imagined  before.  White 
th:s  cold  lai^cd  at  Jer.iiea,  the  fparrows  and  magpies  fell  lo  the  ground,  ilruck  dcad,  as  it  were,  with  the  froil,  but 
revived  if  lliey  were  foon  bror.f^ht  into  a  warro  room.  The  aulhor  was  told  alfo  that  numbers  of  wild  beails  were 
fcund  in  the  wcods  dcad  and  fliiF  wilh  the  froft,  and  feveral  travellers  had  their  blood  and  juices  quite  frDzea  in 
their  reiTel».  'Ihe  air  itfclf  at  that  time  was  fo  difnial,  that  you  would  ihink  it  changed  to  ioc,  as  it  was  a  thick 
fcg,  which  waf  not  diATii^nble  by  any  exhalations,  as  in  the  fpring  and  aulumn,  and  the  sutbor  could  fcarcety  Aand 
three  minutes  in  the  pcich  of  his  houfe  for  the  cold. 
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the  province  of  Jenilcilk  it  is  fometimM  corered  with 
fnow  before  the  pearants  can  reap  it.  To  defencl  the 
inbabitants  againd  this  extreme  feverity  of  the  clirnate, 
Providence  iecras  more  liberally  to  have  dealt  out  to 
them  wood  for  fuel  and  furs  for  clothing.  As  the  win- 
ter  days  in  the  north  parts  of  Siberia  lait  but  a  few 
hours,  and  the  Aonns  and  Aakes  of  fnow  darken  the 
air  fo  tnuch,  that  the  inhabitants,  even  at  noon,  cannot 
fce  to  do  any  thing  without  artilicial  lights,  they  fleep 
away  tbe  greateil  part  of  that  fearon. 

Thefe  fevere  winters  are  rapidly  fucceeded  by  fum- 
me«,  in  which  the  heat  is  fo  inlenfe  thai  the  Tungu- 
fians,  who  live  in  the  province  of  Jakullk,  go  alrnod 
naked.  Here  is  fcarcely  any  night  during  ihat  feafon  ; 
and  towards  the  Frozen  ocean  the  fun  appears  continual- 
ly  above  the  horizon.  The  vegetables  and  frults  of 
tbe  earth  are  here  eitremely  quick  in  their  growth. 

The  whole  traft  of  land  beyond  the  6oth  degree  of 
north  latitude  is  a  barren  wafle  ■,  for  the  north  part  of 
Siberia  yields  neilher  com  nor  fruits  -,  though  barley  is 
known  frequently  to  come  to  perfe£l!on  in  Jakutlk.— ■ 
For  this  reafon,  the  inbabitants  of  the  northem  parts 
are  obliged  to  live  on  iifli  and  ileih,  but  the  RuiTians  are 
liippUed  mth  com  from  ihe  fouthera  parts  of  Siberia, 
wbere  ihe  foil  is  furprifingly  fertile.  The  countries  be- 
yond  the  lake  of  B^iikal,  efpecially  towards  the  eail,  as 
iir  as  the  river  Argun,  are  remarkably  fruiiful  and  plea- 
fant ;  but  fuch  is  the  indolencc  of  the  inhabilants,  that 
f«Teral  iine  trads  of  land,  which  would  make  ample 
retnms  to  the  pearant  for  cultivating  them,  lie  negleft- 
ed.  The  paRures  are  excellent  in  this  country,  which 
abounds  in  iine  homed  cattle,  horfes,  goats,  &c.  on 
which  the  Tartars  chieily  depend  for  fub(iflence.  How- 
«ver,  there  are  feveral  Aeppes,  or  barren  waRes,  and  un- 
improrable  tra£ls  in  thefe  parts  ;  and  not  a  fmgle  fruit 
tree  is  to  be  feen.  There  is  great  variety  of  vegctables, 
and  in  ieveral  places,  particularly  near  Krafnoia  Slobo- 
da,  the  ground  is  in  a  manner  overnm  with  afparagus 
ofancxtraordin9ry  height  and  delicious  ilavour.  The 
bnlbs  of  the  Turkiih  bundes,  and  other  forts  of  lilie», 
are  much  ttfed  by  the  Tnrtars  inflead  of  bread.  This 
»rant  of  fruit  and  com  is  richly  compenfated  by  thc 
gteat  qaantities  of  wild  and  tame  beafts,  and  fowl$,  and 
the  inGnite  variety  of  fine  iiih  which  the  country  af- 
fordi  (b). 

In  that  part  of  Siberia  which  lies  near  the  Icy  Tea, 
a»  well  as  in  feveral  other  places,  are  woods  of  pine, 
hrch.  and  other  tree» ;  beCdes  which,  a  coniiderable 
<}Banlity  of  wood  is  thrOTvn  aihore  by  the  waves  of 
die  Icy  fe3  ;  but  whence  it  comes  is  not  yet  afcer- 
tained. 

Beiides  the  wild  fowI  wilh  which  Siberia  abounds, 
there  is  a  prodigiotis  number  of  quadrupeds,  fome  of 
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whichare  eatable,  and  others  valuable  for  thelr  iktrts    Sibeili!. 
or  furs.  » 

The  animals  moil  valued  for  their  ikins  are  the  black 
fox,  thc  fable,  the  hyena,  tlie  ermine,  the  fquirrel,  the 
beaver,  and  the  iynx.  The  ikln  of  a  real  black  fox 
is  morc  erteemed  than  even  that  of  a  fable.  In  the 
country  near  the  Frozen  ocean  are  alfo  blue  and  white 
foxes.  The  iineft  fables  comc  frora  Nertihinik  and  Ja- 
kutik,  the  inhabitants  of  which  places  catch  ihem  in 
the  mountains  of  Stannowoi  Krebet.  The  tributary 
nations  were  formerly  obliged  to  pay  their  tases  in  the 
ikins  of  foxes  and  fables  only.  But  now  the  ikins  of 
fquirrels,  bears,  rein-deer,  &c.  and  fometimes  money, 
are  received  by  way  of  tribute  ;  and  this  not  only  from 
thofe  who  live  near  the  Lena,  but  alfo  in  the  goyern- 
ments  of  Ilinik,  Irkutzk,  Selenginik,  and  NertAiinik. 
When  the  Tartars  firft  became  tributaiy  to  RuiTia,  they 
broiight  thelr  furs  indifcrimlna(ely  as  they  caught  them, 
and  among  them  were  often  fables  of  extraordinary 
value ;  and  formerly,  if  any  trader  brought  with  him 
an  iron  kettle,  they  gave  him  in  exchange  for  it  as 
many  fable£  as  it  would  hold.  But  they  are  now  better 
acquainted  with  their  value.  They  fcll  their  fables  to 
fmuggler$  at  a  very  high  price,  and  pay  only  a  ruble  in- 
ftead  of  a  ikin  to  the  revenue  oihcers,  who  now  reccive 
more  ready  money  than  fables,  by  Avay  of  tribute.  The 
fubjefts  plead  the  fcarcity  of  furs,  and  indeed  not  with- 
out  forae  appearance  of  trulh.  « 

Siberia  has  ftill  other  and  more  va]uable  treafures  than  Minerals. 
thofe  we  have  yet  mentioned.  The  filver  mines  of  Ar- 
gun  are  extremely  rich  ;  the  filver  they  produce  yields 
lome  gold,  and  both  of  thefe  are  found  among  the  cop- 
per  ore  of  Koliwan.  This  country  is  alfo  particularly 
rich  in  copper  and  iron  ore.  The  former  lies  even  up- 
on  the  furface  of  the  earth ;  and  confiderable  mines  of 
it  are  found  in  the  mouniains  of  Piftow,  Koliwan,  Plo- 
ikau,  Woikcrerenik,  Kufwi,  Alepaik,  and  feveral  others, 
and  in  the  government  of  Krafnoiar{k.  (c).  Iron  is  ftili 
more  plentiful  in  all  thefe  placcs,  and  very  good  ;  but 
that  of  Kameniki  is  reckoned  the  beft.  Several  hun- 
dred  tboufand  puds  of  thefe  metals  are  annually  ex- 
ported  from  the  fmelting  houfes,  which  belong  partly 
to  the  crown,  and  partly  to  private  perfons.  Moft  of 
them  lie  in  the  government  of  Catharinenburg.  The 
Tartars  aIfo  extraft  a  great  quanlity  of  iron  from  the 
ore.  g 

The  f  opaaes  of  Siberia  have  a  fine  luAre  ;  and  in  open  Preciotu 
fandy  places,  near  the  rtver  Argun,  as  well  as  on  ihelone»- 
banks  of  olher  river8  and  lakes,  are  found  fingle  fmall 
pieces  of  agate.     Here  are  alfo  carnelians  and  green  jaf- 
per  with  red  vei:is.     The  latter  is  chitAy  met  with  in 
the  deferts  of  Gobiikoi. 

The  faraous   marienglas,   or  lapis  fpecularis,  greatMarien- 
T  t  2  quantitiesgl»*' 


(B)  The  oak,  though  frequcnt  in  RuiTia,  it  is  fa)d,  is  not  to  be  found  ihrough  tliis  vaft  region  nearer  than  the 
banks  of  the  Argun  and  Amur,  in  the  dominions  of  China.  Thc  white  jioplar,  tlie  afpen,"  the  black  poplar,  the 
common  faIlow,  and  feveral  fpecies  of  the  willow,  are  vcry  commnn.  11;e  Norway  and  filver  fir  form  great  forefts  ; 
hnt  the  former  does  not  grow  beyond  the  6olh  degree  of  north  latitude,  and  the  Jatter  not  beyond  ^8  degrees.  To 
this  dreary  region  of  Siberia,  Europe  is  i.ndebted  for  that  escellent  fpetics  of  oats  callcd  Avena  Stbirtca  ;  and  our 
gardens  are  enl5vened  with.the  gay  and  brilliant  ilowers  brought  from  l!ie  fanie  country. 

(c)  The  copper  mines  of  Koliwan,  from  which  gold  and  filver  arc  exliaflcd,  cmpl-jy  abbve  40,000  people,  The 
filvermmesof  Nertttiinik,  beyond  Lakc  Baikal,  employ  above  14,000.  The  whole  revcnue  arifing  from  there 
laines,  according  to  Mr  Coxe,  i»  not  lefs  than  679,182!.  13S. 
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quaht5de<  of  wWcK  are  dug  wp  5n  Siberia,  Js  by  fome 
called  rvI.illovy  or  RuAiun  f;lafs.  It  is  a  psrticuhr 
fpecic;s  6f  tranJparent  (lone,  lyihg  in  ftrata  like  fo  many 
Iheets  of  papcr.  The  matrlx,  or  llone  in  wliich  it  is- 
f(;unH,  is  partly  a  light  yclloir  quarlz,  or  marcaffia,  and 
partly  a  brown  jnduiated  fluid  ;  and  this  (lone  contains 
in  it  all  thc  fpcties  of  the  maricnglas.  To  render  the 
marienglas  fil  for  ufe,  it  is  fplit  with  a  thin  Xwo-edged 
knife  ;  but  care  is  taken  that  the  larainiie  be  not  loo 
thin.  It  is  ufcd  for  windows  and  lanterns  all  over  Si- 
beri.i,  and  indeed  in  cvery  part  of  the  RuITMn  empire, 
and  looks  yery  bcautiful ;  ils  luftre  and  cleamefs  fur- 
palTnig  that  of  the  fine!l  gla^s,  to  which  it  is  particularly 
preferable  for  windows  and  lanlerns  of  (hips,  as  it  will 
lland  the  expIolioh  of  cannon.  It  is  found  in  the  greateil 
plenly  near  the  river  Witim. 

Siberia  aifords  magnets  of  an  extraordinary  fize,  and 
even  whole  mountams  of  Ioadftone.  Pit-coal  is  alfo 
dug  up  in  ihe  northern  parts  of  this  country.  The 
kamennoe  inaOo,  a  yelluwidi  kind  of  alum,  undhious  and 
fniooth  to  the  touch,  like  tophus,  is  found  in  the  moun- 
tains  of  Krafnoiarik,  Ural,  Altaiili,  Jenifea,  Baikal,  Bar- 
guGk,  L:na,  and  feveral  others  in  Siberia. 

In  this  country  are  not  only  a  great  number  of  fre(h 
»Vater  lakes,  but  likewiTe  feveral  whofe  waters  are  falt  j 
and  thefe  reciprocally  change  their  nature,  the  falt  fome- 
times  becoming  fre(h,  and  the  fre(h  changing  into  faline. 
Some  kkes  allo  dry  up,  and  othcrs  appear  where  none 
were  ever  feen  before.  The  falt  lake  of  Yamu(ha,  in 
the  province  of  ToboIOi,  5s  the  moft  remarkable  of  all, 
for  it  contains  a  falt  as  white  as  fnow,  confifting  entirely 
of  cubic  cryftals.  O.e  finds  alfo  in  Siberia  faline  fprings, 
faU  water  brooks,  and  a  hill  of  falt. 

Siberia  affords  many  other  things  v»hich  deferve  notlce. 
That  ufeful  root  called  rhubarb  grows  in  vaft  qunnlitie$ 
near  the  city  of  Seleginlk.  The  curious  mammuth*s  bones 
and  horns,  as  they  are  called,  which  are  foand  along  the 
banks  of  the  Oby,  Jcnefei,  Lena,  and  Irtiih,  are  unquef- 
tionably  the  teeth  and  bones  of  elephants.  But  whether 
thefe  elephants  teeth  and  bones  were  conveyed  to  thefe 
northern  regions  by  the  general  deluge,  or  by  any  other 
inundation,  and  were  by  degrees  covered  with  earth,  is 
a  point  which  might  lead  us  into  long  and  very  fruitlefs 
difquilitions ;  we  Ihall  therefore  only  obrerve,  that  fuch 
bones  have  likewife  been  found  in  RuiTia,  and  even  in 
feveral  parts  of  Gcrmany.  A  kind  of  bones  of  a  ftill 
larger  fize  than  thefe  hare  a1fo  been  dug  up  in  Siberia, 
and  feem  to  have  belonged  (o  an  animal  of  the  ox  kind. 
The  hom  of  the  whale  callcd  norwia/  has  bcen  found 
in  the  earth  near  ihe  rivers  Indigirka  and  Anadir  ;  and 
^he  teeth  of  another  fpecies  of  whales,  called  wo/rq/i, 
about  Anadirlkoi.  The  latter  are  larger  than  the  com- 
mon  fort,  which  are  brought  from  Grecnland,'  Archan- 
gel,  and  Kola. 

The  chain  o^  Siberian  roounlains  reaches  from  that 
of  Werchoiurie  towards  the  fouth  as  far  a»  the  neigh- 
bourhood  of  the  city  of  0'ienburg,  in  a  contir.ued  ridge, 
Uoder  the  nam»  of  the  Uralian  moiintams ;  but  from 
thence  it  alters  its  dtreftion  weftward.  Thefe  mountains 
are  a  kind  of  boundary  between  R'i(rn  Proper  and  Si- 
beria.  Annther  chain  of  hills  divides  Siberia  from  thc 
eoun'ry  of  the  Calmucks  and  Mongolians. — Thefe  rooun- 
tain<.  between  the  ri"ers  Irtilh  and  Oby,  are  called  the 
Altaic  or  Golden  Moiintains,  which  name  they  after- 
«^rds  loGe,  paiticularly  between  the  iiver  Jendfei  and 


the  Baikal  lake,  where  tbey  sre  called  tbe  Sayaniab   Shak 
mouitains.  "^      Jl 

The  inhabitants  of  Siberia  confift  of  the  Aborigines  J^^ 
or  ancient  inhabitants,  thc  Tartars,  and  RuAians,  com-      i^ 
puted  at  3,500,000.  Inhitot 

Some  of  thefe  nadons  have  no  other  religion  but 
that  of  nature  ;  others  are  Pagans  or  Mahoroetans,  and 
fome  of  them  haTe  been  conyerted  lo  ChriAianity,  or 
ralher  only  baptifed  by  the  RulTian  miAionaties. 

SIBIHOHPIA,  a  genus  of  plants  belonging  tothe 
clafs  of  didynamia,  and  to  the  order  of  angioiperinia ; 
and  in  the  natural  fyftem  ctaOed  with  thofe  tne  ordei  of 
which  is  doubtful.     See  Botany  Iiii/ex. 

SIBYLS,  in  pagan  antiquity,  certain  women  faid  ' 
to  have  becn  endowed  wilh  a  prophetic  fpirit,  and  to  i 
have  delivered  oracles,  (howing  the  falfs  and  revolii-  i 
tions  of  kingdoms.  Their  number  is  unknown.  Platein,.  j 
fpeaks  of  one,  otbers  of  two,  Pliny  o£  three,  .£lian  oifricrM 
four,  and  Varro  of  ten  ;  an  opinion  which  ia  univerlaUy  '''^"^ 
adopted  by  the  learned.  Thefe  ten  Sibyk  generally  re- 
iided  in  the  followed  places,  Perfia,  Libya,  Dtlphi, 
Cumae  in  Italy,  Erythraea,  Samos,  Cumee  in  ^EoIia, 
MarpeATa  ori  the  Hellefpont,  .Ancyra  in  Phrygia,  and 
Tiburtis.  The  moft  celebrated  of  the  Sibyls  it  that  of 
Cumte  in  Italy,  whom  Ibme  have  called  by  the  diSicrent 
names  of  Amalthaea,  Demiphile,  Heropbiie,  Daphnci 
Manto,  Phemonoe,  and  Deiphobe.  It  is  faid,  that 
ApoUo  bocame  enamoured  of  her,  and  that  to  make  her 
lĕnGble  of  his  paAion  he  offered  to  give  her  whatever 
ihe  diould  alk.  The  Sibyl  demanded  to  live  as  many 
years  as  (he  had  grain»  of  fand  in  her  band,  but  unfof- 
tunately  forgot  to  alk  for  the  enjoyment  of  tbe  healtb, 
vigour,  and  bloom,  of  which  ilie  was  tben  in  po(re(rioa, 
The  god  granted  her  requeft,  but  flie  refitfed  to  gr». 
tify  the  paliion  of  ber  Iover  though  he  offered  her  per- 
petaal  youth  and  beauty.  Some  time  after  (he  beciooe 
old  and  decrepit,  her  foTm  decayed,  melancholy  palenels 
and  haggard  looks  fucceeded  to  bloom  and  cheerfulnels. 
She  had  already  lived  about  700  years  when  i^neas 
came  lo  Italy,  and,  as  fome  have  imagined,  ihe  had  three 
centuries  more  to  live  before  her  years  were  a«  numerous 
as  tbe  grains ,  of  fand  which  (he  had  in  her  hand.  Shc 
gave  .£neas  inftru£lions  how  ta  find  his  father  in  the 
infemal  regions,  and  even  condu£led  him  to  the  en- 
trance  of  hell.  It  was  uCual  for  the  Sibyl  to  write  her 
prophecies  en  )eaves,  which  (he  placed  at  tbe  entrance  of 
her  cave  ;  and  it  required  particular  care  in  fucb  as  con- 
fulted  her  to  take  up  thefe  leaves  before  tbey  were  dif- 
periĕd  by  the  wind,  as  their  meaning  then  became  in- 
comprehenfibIe.  According  to  the  moft  autbentic  hi- 
ftorians  of  the  Roman  republic,  one  of  the  Sibjls  caine 
to  the  palace  of  Tarquin  the  Second,  with  nine  voluiiies, 
which  (he  offered  to  fell  for  a  very  high  price.  The  mo- 
narch  difregarded  her,  and  (he  immediately  dirappeared, 
and  foon  after  retumed,  when  ftie  had  buraed  three  o£ 
the  volumes.  She  alked  the  fame  price  for  the  remain» 
ing  fix  books  ;  and  when  Tarquin  refi)fed  to  buy  them, 
(he  burned  three  more,  and  ftill  perfifted  in  demanding 
the  fame  fum  of  money  for  the  three  that  were  lcft.-r 
This  Mtraordinary  behaviour  aftoni(hed  Tarquin  ;  1m 
bought  the  books,  and  the  Sibyl  inftant1y  vanilhed,  and 
never  after  appeared  to  the  world.  There  books  were 
preferved  witb  grcat  care  by  the  monarch,  and  calkd 
the  Sibylline  verfes.  A  college  of  priefts  was  appointed 
to  have  the  care  of  them }  and  lu^h  reyergnce  did  the 
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ihere  prophetic  books,  that  tlwy     Sicani  and  Siculi,  who  peopled  a  confiderable  part  of 


\- 


Ronaan:  cnter!»"n  for 

wtre  confulled  with  the  grealed  foleinnity,  and  only 
when  the  ttate  feetned  to  be  in  danger.  When  the  ca- 
pitol  ivas  burnt  in  the  troubles  of  Sylla,  the  Sibylline 
verfes  which  wcre  depolitcd  there  pcriihed  in  the  con- 
B.igratian  ;  and  to  repair  the  Iofs  which  the  republic 
reemeJ  lo  hav«  (iidained,  commiAtoners  were  immediale- 
!y  kttl  to  diflFerent  part»  of  Greece  ,to  colle£t  whatever 
verfcs  could  be  ^ound  of  the  inlpired  writings  of  the  Si- 
byls.  The  fnte  of  thefe  Sibylline  verfes  which  were 
colleded  after  thc  conrtagration  of  the  capitol  is  un- 
known.  Therc  are  now  roany  Sibylline  Terfes  extant, 
but  they  are  reckoned  univerfally  fpurious ;  and  it  is  evi.' 
dent  that  they  werc  coinpofed  in  the  fecond  cenlury  by 
fcine  of  the  fo!!()vvsr»  of  ChrirttaBity,  who  wi<hed  to  con- 
Tince  the  hcathens  of  their  error,  by  adilUng  jhe  cauf« 
oftruth  with  the-arms  of  .pion»  artiSce. 

SICEnA,  a  nam;  given  to  any  inebriating  liquor  by 
the  Hslltntrtic  Jews.  St  Chryfoftom,  Theodoret,  and 
Theophilus  of  Antioch,  who  were  Syrians,  and  who 
lhsreforc  ougHt  to  knaw  the  Cgmlication  and  nature  of 
"  ficer.i,"  aASire  us,  that  it  properly  fignifies  palm-wine. 
PKny  acknowledges,  that  the  wine  of  thc  palm  tree  was 
»ery  wdl  known  through  all  the  e»ft,  and  that  it  was 
made  by  takrng  a  bufhel  at  the  dates  of  the  p.ilm-tree, 
ini  throwing  them  into  three  gallons  of  water ;  then 
ft|ueezrng  oiit  the  juice,  it  ■would  intoxicate  like  wine. 
The  vrine  of  the  palm  tree  is  whitc  :  when  it  is  drunk 
new,  it  has  the  tafte  of  thc  coooa,  and  ij  fweet  as  honey. 
When  it  i$  kept  longer,  it  gTovvs  ftrong,  aod  intdxicate$. 
After  long  keeping,  it  becomes  vinegar, 

SICILIAN,  in  Majlc,  denotes  a  kind  of  gay  fpright- 
ly  air,  or  dance,  probably  inrented  in  Sicily,  fomewhat  of 
the  nature  of  an  Engliih  jig  ;  uliiaUy  marked  with  the 

It  conlIfts  of  two  Arains  ;  the  firft 


eharaaersg,  or—, 


of  four.  and  the  fecond  of  eight,  bars  or  meafures. 

lA.       SICILY,  is  a  large  illand  in  the  Mediterransan  fea, 

iaieiit  ^oining  to  the  fouthem  estremity  of  Italy,  and  ex- 

lends  froin  litilude  36°  25'  to  latitude   38°  2f,  and 

Iroin  longitude  12°  jo'  to  longitude  16°  5'  ealt  from 

'  Loiidon.     Its  greatert  length  210  miles,  breadth  133, 

circum^erence  033 ;  its  forra  triangular,  the  three  an- 

gies  being  the  pronaonlories  of  Pelorum,  Pachynum,  and 

Lilybaeu.Ti,  or  as  they  are  notv  called  the  Faro,  Capo 

Pijaro,  and  CApo  Boco.     It  is  divided  from  Italy  by 

the  ttraits  of  Mi(fina,  reaching  fron»  the  Tower  of  Fa- 

ro,  which  is  the  moft  northerly  part  of  the  ifland,  to 

the  Cafloi/e//*  Armi,  or  the  Cape  of  Arms,  the  moft  fouth- 

em  part   of  Calabria.      Thefe  ftraits,    by  the  Latins 

ealled  Trttum  Sicu/um,  by  the  Italians  //  Faro  di  Mef. 

Jina,  and  by  us  the  Faro  of'Mefflna,  are  between  1  a 

«nd  15  miles  over  tn  the  bro.ideft  places,  and  in  the  nar- 

roweft  about  a  mile  and  an  half ;  infomach  that  when 

MeiHna  was  taken  by  the  Carthaginians,  many  of  the 

inbabitants  ate  laid  to  have  faved  themfelves  by  fwim- 

ming  to  tbe  oppolite  coaft  of  Italy.     Htnce  has  arifen 

an  opinion  that  the  idand  of  Sicily  was  originally  join- 

ed  to  the  continent,  but  afterwards  feparated  by  trn  earth- 

<]uake  or  fome  other  natural  caufe.     This  (eparation, 

Bowever,  is  reckoned  by  the  raoft  judicious  among  the 

,      andents  to  be  fabulous ;  aod  they  content  themrelyc» 

V*7d»-  *^^  fpeaking  of  it  as  a  thing  faid'to  have  happened. 

ItKb.'    Anciently  this  iOand  was  called  Sieania,  StciHa,  and 

l^     Triaaeria  or  Tript^a ;  the  two  fi>rffiei  it  had  £rom  the , 


the  country  ;  the  two  latter  from  its  triangular  figure. 
Its  firft  inhabilants,  according  to  tbe  inoft  refpe£lable 
aneient  authors,  werc  the  Cyclopcs  and  LaeftrigoncSr 
who  are  faid  to  have  fettled  in  the  countries  adjoining 
to  Mount  Etna ;  but  of  their  origin  we  know  nothing, 
except'what  is  related  by  the  poets.  After  theni  came 
the  Sicani,  who  called  themfelves  the  original  inhabi- 
tants  of  the  country  ;  but  ^eTeral  ancient  hiftorians  in- 
form  us  tbat  they  came  from  a  country  in  Spain  wa- 
tered  by  the  river  Siconus.  Diodorus,  however,  is  of 
opinion,  that  the  Sicani  were  tlie  moit  ancient  inhabi- 
tants  of  this  ifland.  He  lells  ,us  that  they  were  in  pof- 
^eiTion  of  the  whole,  and  applied  tliemfelves  to  cultivate 
and  improvc  the  ground  in  the  neighbourhood  of  £tna, 
which  was  the  moll  fruitful  part  of  the  ifland  :  they 
built  feveral  fmall  towns  and  villages  on  the  hills  to  k' 
cure  .themfelves  againft  thieves  and  robbers ;  and  were 
governed,  not  by  onc  prince,  but  each  city  and  diftrift 
by  it»  own  king.  Thus  they  lived  till  £tna  began  to> 
Uirow  out  Aames,  and  forced  thera  to  retire  to  the  weft- 
ern  parts  of  the  iOand,  which  they  continucd  to  inhabit 
in  the  time  of  Thucydides.  Sume  Trojans,  afier  l!ic 
dcArudion  of  thcir  city,  landed  in  the  ifland,  fettled 
among  the  Sicani,  and  built  the  cities  of  £ryx  and  £- 
gefta,  uniting  themfelves  with  them,  and  taking  the  ge- 
neral  name  of  £lymi  or  Elymaei.  They  were  after- 
wardsjoined  by  fome  Pbocenfes,  who  fettled  here  011 
their  return  from  the  fiege  of  Troy. 

After  the  Sicani  had  for  many  ages  enjoyed  an  un- 
difturbed  pofl°eflion  of  the  whole  of  Sicily,  or  fuch  parts 
of  it  as  they  chofe  to  inhabit,  they  were  vifited  by  the- 
Siculi,  who  were  the  ancient  inhabitants  of  Aufonia 
properly  fo  called ;  but  being  driven  out  from  thence 
by  tlie  Opici,  they  took  refuge  in  the  ifland  of  Sicily. 
Not  being  contented  with  the  narrow  bounds  allowed 
them  by  the  Sicani,  they  began  to  encroaeh  upon  thetr 
neighbours  ;  upon  which  a  war  cnfuing,  the  Sicani  were 
utterly  defeated,  and  confined  to  a  corner  of  the  iAand^ 
the  name  of  which  was  now  changed  from  Sicania  into  ■ 
that  of  Sici/ia. 

About  3oayear$  after  the  arrivRl of  the  Siculi,  the- 
ifland  firft  began  to  be  known  to  the  Greeks,  who  efta- 
bliOied  Tarious  colonics,  and  built  many  cities  n  cUSe- 
rent  parls  of  ihe  ifland  v  and  it  is  only  from  the  tirae 
of  theit  arrival  that  we  bave  any  hiftory  of  the  ifland. 
The  firft  o£  the  Greeks  that  came  into  Sicily  were  the 
Chalcidians  of  £abcBa,  under  the  condu£l'  of  Thucles, 
who  buill  Naxus,  and  a  famou$  altar  of  Apollo,  which, 
as  Thucydides  telbus,  was  ftill  ftanding  in  his  time 
Trithout  tiic  city.  The  year  after,  which  was,  accord- 
ing  to  Dionyfius  HalicaruaSennSr  the  third  of  the  1  "jth 
Olympiad,  Archias  the  Corintluan,  one  of  the.  Hera- 
clidie,  laid  the  foundations  of  Syracufe.  Seven  years 
after,  a  new  colony  of  Chalci.lians  /ounded  Leontini 
and  Catana,  after  having  driven  out  the  Siculi,  whoi  in- 
habited  that  trad.  About  the  fame  time  Lamis,  with 
a  colony  from  Megara,  a  city  of  Ach^ia,  fcttled  on  the 
riTer  Pantacius^  at  a  place  called  Troti/um,  where  his 
adventurers  lived  (bmj  tirae  in  common  with  the  Chal- 
cidians  of  Leontini ;  but,  being  driven  from  thence  hj 
the  Leontine»,  he  built  the  city  of  Thaprus,  where  he 
died  Upon  h°s  death,  the  colony  left  Thapfus ;  and 
under  the  condu£l  of  Hyblon  king  of  the  Siculi,  found«  . 
ed  Megara  HybltBj,  wl^cie  they  relided  245  7«ars,  till 
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Sicily.  tltey  were  driven  out  by  Gelon  tyranl.of  Syrae->;fe.  Du- 
'  »  ring  their  abode  al  Megara,  they  fcnt  onc  Pamilus,  who 
was'  come  from  Megara  in  Achaia,  their  original  city, 
to  build  Selinus.  This  cily  was  foundcJ  about  loo 
years  after  the  foundation  of  Megara.  Antiphcmus 
and  Entimus,  tbe  former  a  Khodian,  thc  other  a  Cre- 
tan,  led  each  a  colony  of  thcir  countryraen,  and  jointly 
built  the  city  of  Gela  on  a  river  of  tbe  fame  name,  e(ia- 
bliihing  in  their  new  fettlement  tlie  Doric  cuiloms, 
about  45  years  after  the  founding  of  Syracufe.  The 
inbabitants  of  Gela  founded  Agrigentum  io8  years  af- 
ter  their  aTrival  in  Sicily,  and  introduced  the  fame  cuf- 
toms  there.  A  few  ycars  afler,  Zancle  was  built  by 
the  pirates  of  CumsB  in  Italy  ;  but  chietly  peopled  by 
•  the  Chalcidians,  Samians,  and  lonians,  who  chofe  rather 
to  feek  new  fettlements  than  live  under  the  Periian 
yoke.  Some  time  after,  Anaxales,  tyrant  of  Rhegium, 
drove  out  the  ancient  proprietors  ;  and,  dividing  his 
lands  amongA  his  followers,  called  the  city  Meffana  or 
Meffene,  which  was  thc  name  of  his  native  city  in  PeJo- 
ponnefus.  The  city  of  Himera  was  founded  by  the 
Zanc]eans  under  the  diredion  of  Eucleides,  Simus,  and- 
Sacon  ;  but  peopled  by  the  ChalciUians  and  fome  Syra-' 
cufan  e.viles,  who  had  been  driven  out  by  the  contrary 
■faftion. 

,The  Syracufans  built  Acrce,  ChafmenEe,  and  Cama* 
rina ;  the  firft  70  years,  the  fecond  90,  and  the  third 
135,  after  the  loundation  of  their  own  city.  Tliis  is 
the  account  wbich  Thucydides,  a  mo(l  judicious  and 
exaft  writer,  gives  us  of  the  various  nations,  whether 
Greeks  or  Barbarians,  who  fettled  in  Sicily.  Strabo 
counts  among  the  ancient  inhabitants  of  Sicily  the  Mor- 
getes,  who  being  driven  out  of  Italy  by  the  Oenotrians, 
iettled  in  that  part  of  the  idand  where  tl)e  ancient  city 
of  Morgantium  (lood.  The  Campani,  who  aiTumed  the 
name  of  Mamer/ini,  that  is,  invincible  warriors,  and  the 
Carthaginians,  who  fcttled  very  early  in  Sicily,  ought 
likewife  to  be  counted  among  the  ancient  inhabitants  of 
the  iHand. 

£efore    this  period  the  hidory  of  Sicily  is  blended 

with  fables  like  the  early  hirtory  of  almoft  every  othet 

countiy.      After  the  fetUement  of  the  Greeks  in  the 

iHand,  its  various  revolutions  have   been   traced  froin 

their  fcveral  fources  by  many  writers  ;  but  by  none  with- 

greater  accuracy  than  Mr  Swi.nbunie.     From  his  ac- 

count  of  his  Travels  in  the  Two  Sicilies,  we  have  there- 

fore  taken  the  foUowing  concife  hiftory  of  this  king. 

dom,  which  will  at  once  gratify  fuch  of  our  readers  as 

intereft    themfelves   in   the  fate  of  a  generous  people 

who  long  ftruggled  in  vain  for  freedom ;  and  at  tbe 

Tsme  time  afibrd  them  a  fpecimen  of  ihe  entertainment 

they  may  receive  from  the  very  clrganl  work  of  thc 

'  author. 

-S-wia-  "  AriAocracy  prevailed  at  firft  in   ihe  Greek  fettle- 

burne's       mcnts,  but  foon  made  way  for  tyranny ;  which  in  its 

Trawls  in  tum  was  cxpelled  by  democracy.     Onc  of  the  earlieft 

^^^^^^''^"['^''deAroycrs  of  comm«)  liberty  was  Phalaris  of  Agrigen- 

o.  i^S.        '""!>  ^v^°  reigned  6oS'years  before  Chrift  :  his  example 

was  contagious ;  a  legion  of  tyrants  fprung  up,  and  not 

a  commonwealth  in  the  iHand  efcaped  tlie  lafh  of  an 

ufurper.      Syr2cufe  was    moft   oppreAed   and   torn   to 

pieccs  by  dilTeniion  ;  as  its  wealth  and  preponderance 

in  the  general  fcale  held  out  a  grcater  temptation  th»n 

other  cities  to  the  ambition  of  wicked  men.     It  requlres 

the  combined  teftimony  of  hiAoriansto  enforce  our  be- 
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lief  of  its  wonderful  profperity,  and  ihe  no  lefs  t\\iioi-  Siiilj. 
dinary  tyranr.y  of  foine  of  its  fovercigns.  Thefe  G«-*~v^ 
cian  colonies  attained  to  fuch  cxcellencc  in  arts  and 
fciences  as  emboldened  them  frequent]y  to  vie  with  thc 
learned  and  ingenious  in  the  mother  country ;  nay,  often 
enabled  them  to  bear  away  tlic  palm  of  viclory  :  thene 
needs  no  ftronger  proof  of  their  literary  merits  ihan  a 
bare  recital  of  ihe  names  of  Archimedes,  Theocritus,- 
Gorgias,  and  Charondas. 

"  But  the  Sicilian  Greelu  were  not  deftined  to  en-Caitti;;. 
joy  the  fweets   of  their  iituation  without  moleftatioD.°i^«» 
Very  foon   aftcr  their  arrival,    the  inhabitants  of  the''""?^ 
neighbouring  coaft  of  Airica  began  to  afpire  to  a  Ciare'' 
of  Sicily.     Carthage  fent  large  bodies  of  forces  at  dil- 
ferent  tiroes  to  eftablifli  their  power  in  tlie  ifland,  and 
about  530  years   before  the    Chriftan  era   bad  made 
themre}ves  raafters  of  all  thc  weftem  parts  of  it.     The 
Siculi  rctained  poireflion  of  the  midland  country,  and 
the  fuuthern  and  ealtem  coafts  were  inhabited  by  the         ' 
Greeks.  j  ' 

"  About  that  time  Gelo  was  chofen  pritice  of  Syra-^'°, 
cufe  on  account  of  his  virtue$,  which  grew  ftill  ~ 

confpicuous  after  his  exaltation :  had  the  exara^ 
fet  been  followed  by  his  fucccilbrs,  the  advantages  of 
freedom  would  never  have  been  known  or  wiAied  ror  by 
the  Syracufans.  Tbe  Carthaginians  found  in  him  a  vi- 
gorous  opponent  to  their  projeA  of  enflaving  Sicily,  a 
projedl  invariably  purfued  but  never  accompliAied.  . 

"  Hiero  fuccecded  his  brother  Gelo,  and,  casAtsr}^^^ 
to  tbe  ufual  progreAion,  began  his  reign  by  a  difplaybjQn 
of  bad  qual!tie$.  Sendble  of  his  error,  and  improTcd 
by  experience,  he  afterwaids  adopted  more  equitable 
ineafures.  At  his  death  the  Syracu&ns  threw  oATthe 
yoke,  and  for  HKty  years  rcTclled  in  all  the  joys  of 
freedom.  Their  peace  was,  however,  diAurbed  by  the 
Athenians  and  the  Carthaginians.  The  latter  plunder- 
ed  Agrigenlum,  and  threatened  ruin  to  thc  reft  of  tbe 
Grecian  Aates ;  but  a  treaty  of  peace  averted  that  ftoriB. 
The  Athenians,  under  pretcuce  of  fupporting  their  al- 
lies  the  pcople  of  Segefta,  but  in  rcality  fiom  a  tbirft  .' 
of  dominion,  invefted  Syracufc  with  a  fonnidable  land 
and  naval  armament  undcr  the  command  of  Nicias  ;  in 
confequence  of  a  rafli  indigefted  plan,  ill  condu£led  at- 
tacks,  and  inadcquate  fupplies,  their  whole  hoft  was  cut 
to  pieces  or  led  away  into  captivily.  • 

"  Syracufe  had  fcarcely  time  to  brcathe  afier  ber  vie-Disij(i« 
tory  erc  inteftine  wars  broke  out,  and  raiiĕd  DionyCos*"'^ 
to  fupremc  command.     Avaricc,  defpotifm,  and  crueI-*^^_ 
ty,  marked  eveiy  day  of  his  rcign }  but  his  military  en-'^^' 
terprifes  were  crowned  with  conftant  fuccefs.     He  died 
in  peace,  and  bequeathed  a  poweriul  lbvereignty  to  a 
fon  of  his  name  tainted  with  the  fame  and  worfe  vice$, 
but  not  endowed  with  equal  capacity  and  marlial  abili- 
ty  :  in  fuch  hands  the  rod  of  tyranny  ceafed  to  be  for. 
midable,  and  the  tyrant  wes  drivcn  out  of  Sicily  by  the 
patriotic  party  ;  but  matters  were  not  fu(ficiently  fetllcd 
for   popular   govemment,  and  DionyGus  refumed  tlie 
fceptrc  for  a  whik,  till  Timoleon  forced  him  into  perpe- 
tual  e.xile."  i 

Liberty  feemed  now  to  be  eflabli(ked  on  a  penr.anert^:ri*" 
balis;  but  in  Syracufe  fuch  profpefts  always  proved  il.«l"'.'"" 
Iufory.     Agalhoclcs,  a  tyrant  more  inhuman  than  sny 
prcccding  ufurper,  feized  thc  throne,  and  deluged  the 
country  wilh  blood.     Hc  was  involved  in  a  perilous 
conteft  witli  the  Carthaginians,  wbo  obtained  many  ad* 
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|iiV    vantages  over  hira,  drove  lus  troops  Trom  pofl  to  poft, 

'V~'  »nd  at  Wt  blocked  up  his  capital.     Ii»  this  defpcrat8 

Stuation,  when  all  ibreign  helps  were  precluded,  and 

hardly  a  rtfource  remained  at  home,  the  genius  of  A- 

gathocles  compaATed  his  deliverance  by  a  plan  that  was 

imitated  among  the  ancients  by  Hannibal,  and  among 

tbe  modems  by  the  famous  Cortes.     He  embarked  with 

the  Aower  of  his  army  ;  forced  his  way  through  innu- 

menibleobftacles;  landed  in  Africa-,  and,  having  burnt 

his  fleet,  routed  the  Carthaginians  in  a  pitched  battle, 

I        md  laid  iheir  tcrritory  wafte.     Carthage  feemed  to  be 

on  the  brink  of  ruin,  and  that  hour  might  have  marked 

her  downfaI  had  the  Sicilian  hoft  been  compored  of  pa- 

I        tnotic  foldiers,  and  not  of  ungovcmabIe  aSaAins ;  difcord 

I        perraded  the  vidorious  camp,  murder  and  riot  enrued  ; 

I        and  the  tyruit,  after  beliolding  his  children  and  friends 

!        butchered  before  his  £ace,  ercaped  to  Sicily,  to  meet  a 

death  as  tragical  as  his  crimes  deferved. 

Anarchy  now  raged  throughout  the  lAand,  and  every 
fi3ion  was  reduced  to  the  nccedity  of  calling  in  the  af- 
Cilance  of  foreign  po%vers  ;  among  whom  Pyirhus  king 
of  Epirus  took  the  lead,  and  reduccd  all  parties  to  fome 
degree  of  order  and  obedience.  But  ambition  foon 
I  prompted  him  to  invade  thofe  rights  which  he  came  to 
I  defend ;  he  caft  oiF  the  maik,  and  made  Sicily  feel  un- 
d«r  his  fway  as  heavy  a  hand  as  that  of  its  former  op- 
'  preSbrs ;  but  the  Sicilians  foon  alTumed  courage  and 
,  8)  Arcngth  enough  to  drive  him  out  of  the  ifland. 
ktb.  About  tliis  period  the  Mamertiui,  whom  Mr  Swin- 
K'!''humeindignantly  ftyles  a  crew  of  mifcreants,  furprired 
Lj*jjj"  Meffina,  and,  atter  a  general  malTacre  of  the  citizens. 


ib, 


eliabliihed  a  republican  formof  government.  Tlieircom- 
monwealth  became  fo  troublefome  a'  neighbour  to  the 
Greeks,  that  Hiero  II.  who  had  been  raifed  to  the 
chief  command  at  Syracufe  in  confideration  of  his  fupe- 
rior  wifdom  and  warlike  talents,  found  himfelf  neceAita- 
ted  to  form  a  league  with  Carthage,  in  order  to  deltroy 
this  neft  of  villains.  In  iheir  diftrers  the  Mamertini 
imploted  ihe  aftiftance  of  Rome,  though  the  fenate  had 
Kcently  punirtied  with  esemplary  feverity  one  of 
their  own  legions  for  a  iimilar  outrage  committed  at 
Rhegium.  The  virtue  of  the  Romans  gaye  way  to  tbe 
temptation,  and  the  deiire  of  e^tcnding  tlieir  empire  be- 
yond  the  limits  of  Italy,  caft  a  veil  over  every  odious 
circumftance  attending  this  alliance.  A  Roman  army 
croffed  thc  Faro,  relieved  MeAina,  defeated  the  Car- 
thagimans,  and  humbled  Hiero  into  an  ally  of  the  re- 
public. 
Thus  began  the  firft  Punic  war,  which  was  carried 
!''on  for  many  years  in  Sicily  with  various  fuccefs.     The 

^       geniu!  of  Hamilcar  Barcas  fupported  the  African  caare 
■  nnder  numberlefs  difappointmints,    and    the    repeated 

i  owrthrows  of  his  colleagues ;  at  laft,  iinding  his  e.xer- 
tions  ineffeclual,  he  advifed  the  Carthaginian  rulers  to 
purchafe  peace  at  the  price  ofSicily.  Such  a  treaty 
was  not  likely  to  be  obferved  longer  than  want  of  ftrength 
flieald  curb  the  animofity  of  the  vanqui!hed  pjrty :  when 
1'ieir  vigour  was  rccruited,  Hannibal  fon  of  Hamtlcar  ea- 

!  ij      fily  perfuaded  th.';:n  to  refume  the  contert,  and  for  1 6 

kfeciviyear$  waged  'var  in  the  heart  of  the  Roir.an  tcrritories. 

fj*«'  Meanwhile  Hiero  conda£led  liirafelf  wiib  Cj  much  pru- 
•ic.ce,  that  he  retained  the  fj-iendrtrip  of  bolh  parties, 
andpreferved  his  portion  of  Sicily  in  perfeft  tr?.n'juiliity. 
Ke  died  ia  e.\trcms  old  age,  b«loved  and  refpeiled  both 
at  home  and  abrsad. 
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His  grandfon  Hieronymus,  ferraking  this  happy  Ime     Sicily. 
of  politics,  and  contradling  an  alliance  with  Carthage,        * 
fell  an  early  viftim  to  the  troubles  which  his  own  folly 
had  e.\cited.     Once  more,  and  for  the  laft  time,  the  Sy- 
racufans  found  themfelves  in  poflefiion  of  their  indepen-     " 
dence  :  but  the  times  were  no  longer  fuited  to  fuch  a 
fyftem  ;  dilTennons  gained  head,  and  diftra£led  the  pub- 
lic  councils.     Carthage  could  not  fupport  them,  or  pre- 
vent  Marcellus  from  undertaking  the  fiege  of  Syracufe, 
immor(alized  by  the  mechanical  efforts  of  Archimedes, 
and  the  imraenSty  of  the  plunder.     See  Syracuse.  13 

The  Sicilians  after  ihis  relinquiftied  all  martial  ideas,SiciIy  con» 
and  during  a  long  fĕries  of  generations  tumed  their  at-1"''f^  ^^ 

tention  folely  to  ihe  art»  of  peace  and  the  labours  of '  '   "  j' 
t  ^ni    '         «...       1  r    t      n     cciis,  ana 

agriculture.  Ihcir  ponlion  m  the  centr«  of  tne  no' afterwardi 
man  empire  preferved  them  both  from  civil  and  fbreignbythe.Nor. 
foes,  exccpt  in  two  inftances  of  a  fervile  war.  The  ra-  mans- 
pacity  of  their  governors  was  a  more  conftant  'and  in- 
(lipportable  evil.  In  this  ftate  of  apathy  and  opulence 
Sicily  remained  down  to  the  ^th  century  of  our  era, 
when  the  Saracens  began  to  difturb  its  tranquillily. 
The  barbarous  nations  of  the  north  had  before  invaded 
and  ravaged  its  coafts,  but  had  not  long  kept  po^eiTion. 
The  Saracens  were  more  fortunate.  In  827  they  avail- 
ed  themre]ves  of  quarrels  among  the  Sicilians  to  fubduc 
the  country.  Palermo  was  choien  for  their  capital,  and 
the  ftandard  of  Mabomet  triumphed  about  2co  years. 
In  1038  George  Maniaces  was  ient  by  the  Greek  em- 
peror  with  a  great  army  to  attack  Sicily.  He  made 
good  h:s  landing,  and  puihed  his  conquefts  with  vigour ; 
his  fuccefs  arofe  from  the  valour  of  fome  Norman  troops, 
which  were  at  that  time  unemployed  and  ready  to  iell 
their  fervices  to  ihe  beft  bidder.  Maniaces  repaid  them 
with  ingratitude  ;  and  by  his  abfurd  conduft  gave  ihe 
Muirelmans  time  fo  brcathe,  and  the  Normans  a  pietest  • 
and  opportunity  of  invading  the  Iniperial  dominions  in 
Italy.  Robert  and  Roger  of  Hauteville  afterwards  con- 
quered  Sicily  on  their  own  account,  not  as  mercenaries  f 
for  having  fubftantially  fettled  iheir  power  on  the  con- 
tinent,  they  tumed  their  arms  againft  this  iiland  in  obe- 
dicnce  to  the  didates  of  zeal  and  ambition.  After  ten 
years  rtruggle,  ihe  Saracens  yielded  up  the  rich  priie, 
and  Robert  ceded  it  to  his  brother  Roger,  who  affumed 
the  title  of  Great  Earl  of  Sicily,  ruled  the  ftate  with 
wifdom,  and  ranks  defervedly  among  the  greateft  cha- 
raflers  in  hiilory.  Hc  raifed  himfelf  from  the  humble 
ftation  of  a  poor  younger  fon  of  a  private  genlleman,  to 
the  e.xalted  dignity  of  a  powerful  monarch,  by  the  fole 
force  of  his  own  geiiius  and  courage  ;  he  governed  a  na- 
tion  of  rtrangers  «-ith  vigour  and  jufticc,  and  franfmitted 
his  poffeirtons  undifputed  to  his  poAerity.  Snch  an  af- 
femblage  of  great  qualities  is  wcU  intitled  to  our  admi- 
ration.  j^ 

He  was  fucceeded  by  his  fon  Simon,  whofe  reign  wasUnder  the- 
Aiort,  and  made  way  for  a  fecond  fon  called  Roger.     In  ''"'"'"'on 
1127   ihis  prince  joined  lo  bis  SigKan  poffe(tion$  the"^^^^^*^ 
whoie    inheritance  of  Robert  Guifcard'  (fee  Naples,  narchj. ' 
N°  23.),  and  affumed  the  rcgal  ftyle.     The  greaceS 
part  of  his  reign  was  taken  up  in  quelling  revolls  in  Ita- 
ly,   but   Sicily  enjoyed  profound  peace.     In   I154  his 
fon  William  afcerKied  the  throne,  and  paffed  hfs  liie  in 
war  and  confufion.     William  II.  fuccceded  his  father, 
and  died  wilhout  iffue.     Tancred,  though  baroly  bcni, 
was  eleflcd  his  fucceffor,  and  after  him  his  fon  W-lliam 
III.  V\h.'j  was  vanqi:iihed  by  Henry  of  Swabvk    Durlntr 
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^  ^icgr-    ■  iiit  troublt»  \hat  «gittted  the  reign  of  Kis  fon  ibe  em- 

'         perw  Prederic,  peace  appears  to  have  been  thc  lot  of 

Sicily.     A  {hort-Iived  fedition,  and  a  revolt  of  the  Sa- 

racens,  are  the  only  coinniotions  of  which  we  read.    For 

greater  fecurity,  the  Saracens  were  remoyed  to  Puglia 

too  years  after  rhe  cbnqueft  ot"  Sicily  by  their  anceAors. 
hider  Conrad  and  Manlred  Sicily  remained  quiet ;  and 
from  that  time  the  hiftory  of  Sicily  is  related  unjer  the 
15  article  NAri,Es.  N°  20,  &c. 
"Ts  it  lei  i.th  At  the  dealh  of  Chartes  II.  of  Spaln,  his  fpbils  bc- 
5°"'!"'"  came  an  objcft  of  furious  contention  j  and  at  the  pt^cc 
aiuis.  '  "^  Utrecht,  Sicily  was  cedtd  to  Vi£l:or  duke  of  Sa^oy, 
M'ho,  not  roany  years  after,  was  forced  by  thc  emperor 
Charles  VI.  to  relinqui(h  ihat  iine  ifland,  and  lake  Sar- 
dinia  as  an  equivalent.  £ut  as  the '  Spaniards  had  no 
concem  in  thefe  bargains,  they  made  a  fudden  attempt 
to  recover  Sicily,  in  which  they  fa:led  through  the  vi- 
gilance  of  the  Englitti  admir»!  Byng.  He  deAroyed 
their  fleet  in  1718,  and  comptiled  them  to  dtop  their 
fcheme  for  a  time.  In  1734  the  Spanilh  court  relumed 
their  defig^  with  fuccefs.  The  in&nt  Don  Carlos  drovc 
the  Germans  out,  and  was  crowned  king  of  the  two  Si- 
cilies  at  Palerrao.  When  he  paiTed  into  Spain  to  takp 
pofireflion  of  ihat  crown,  he  transferred  the  Sicilian  dia- 
dem  to  his  fon  Ferdinand  III  of  Sicily,  and  IV.  uf 
Naples,  and  it  has  CTcr  fince  remained  in  the  poirelTion 
of  the  fame  family. 

Sicily  is  feparated,  as  we  have  already  obferved,  from 
Italy  by  a  narrow  llrait  called  the  Taroo/MeJJina.  This 
Arait  is  flill  lemarkable  for  the  rapidity  of  its  currents 
and  the  irregular  ebbing  and  Aowing  of  the  fea,  which 
ibmetimes  ru(hes  in  wiih  ftich  violence  as  to  cndanger 
(hips  riding  at  anchor.  Anciently  it  was  much  more 
remarkable  for  Scylla  and  Charybdis,  the  one  a  rock, 
and  the  othec  a  whirlpool,  between  which  it  was  very 
dangerons  to  ileer,  and  eonceming  which  (b  many  fables 
h«ve  been  related  by  the  ancients.  Scylla  is  a  rock  on 
the  Italian  fidc,  oppofite  to  Cape  Pylor'es,  which  runs 
out  into  the  fea  on  the  Sicilian  fide.  Mr  Brydone  in- 
forms  us,  that  the  naVig:ition  of  ihe  ftraits  is  not  cven  yet 
performed  wilhout  danger.  He  alfo  informs  us,  that  ihe 
noife  of  the  current  which  fets  through  the  Araits  may 
be  heard  for  feveral  miles,  Irke  the  roaring  of  fome  large 
impetnous  river  conSned  t>etween  narrow  bsnks.  In 
many  placec  tbc  water  rofe  into  whirlpools  and  eddies, 
which  are  dangerous  to  (hipping.  The  current  fet  ex- 
a£Uy  for  the  rock  of  Scylla,  and  would  certainly  have 
carried  any  thing  thrown  intolt  againft  that  point.  Our 
author,  howcvec  is  by  no  means  of  opinion  that  the 
ftratt  is  fo  dangerous  as  thc  ancients  have  reptefented  it ; 
though  he  thinks  that  the  (Irait  is  now  probably  much 
wider  than  formerIy,  which  may  have  ditnini{hed  thc 
danger.  There  are  many  fmaU  rocks,  which  (how  their 
heads  near  the  bafe  of  the  large  ones.  Thefe  are  pro- 
bably  the  dogs  defcribed  by  the  ancient  poets  as  howling 
round  Scylla.  The  rock  is  near  3oo  feet  high,  and  has 
a  kind  of  caHle  or  fort  built  on  its-fummit  with  a  tovm 
-callcd  Scylla  or  Sciglio^  containing  300  or  400  inhabi- 
tants  on  its  {buth  fide,  which  gives  the  title  of  prince  to 
a  Calabrefe  fami1y, 

Theibllowing  account  of  thefe  rocks  and  whirlpools 
is  given  by  the  celebrated  naturaliit  Spallanzani.  He  in- 
forms  t»,  that  Scylla  is  a  lofty  rock,  1 2  miles  from  Mef- 
fina,  nfing  almoll  perpendicular  fcom  the  fea  on  the 


ihore  of  Calabria,  beyond  wbich  is  the  Imall  city  of'tlie   ik 
&me  name.    Though  thtie  was  fcarcely  any  wind,  Spal.  *™1 
Ianzani  heard,  about  two  miles  dillant  from  the  rock,  a 
noife  like  a  confufed  barking  of  dogs,  and  on  a  nearet 
approach  he  dilcovered  the  caufe.     This  rodc  coniains 
a  number  ot  caverns,  one  of  the  largeil  of  which  is  call> 
ed  by  ihe  people  Dicgara.     The  waVes,  when  in  th^ 
leail  agitated,  rulhing  inlo  there  cavems,  break,  dsth, 
throw  up  frothy  bubbics,  and  thus  occalion  thefe  vaii. 
ous  and  multiplied  founds.     He  then  percdved  with 
how  much  trulh  and  rciemblance  of  nature  Homer  zxA 
Virgil,  in  their  peribniiicatiahs  of  Scylla,  had  pourtray- 
cd  this  fcene,  by  defciibing  the  monder  they  drew  ai      ; 
lurking  in  the  daiknefs  of  a  vaft  cavem,  furrouiid(d  b^      j 
rayenous  barking  malliSis,  logetber  with  wolves,  to  in- 
creare  the  borror. 

Tliou^h  tbe  tide  isalmoll  imperceptible  in  die  open 
parts  ot  the  Mediterranean,  it  is  very  Itrong  in  tLe  ftrait  , 
of  Meilina,  ouing  to  the  narrowneis  of  thc  channel,  and 
regulaled  by  |he  periodical  eIevations  ar.d  deprclTions  of  i 
the  water.  Where  the  current  is  accompanitd  by  a 
wind  ^lowing  the  fame  way,  ytlTels  have  nothing  to 
Itar,  fince  they  either  do  not  enter  the  iirait,  both  ibt 
wind  and  Aream  oppoHng  ihem  >  or,  if  both  are  favour- 
able,  enler  on  full  iail,  aud  pafs  with  fuch  rapidif)r  that 
they  feem  to  ily  over  the  water.  When  the  currest 
runs  from  foulh  to  north,  and  the  north  wind  blowsbard 
at  the  fr.ine  time,  the  ihip  is  refiiled  by  the  oppolile  cur- 
rent,  and  impelled  by  two  forces  in  contrary  direSiora,  , 
is  dailed  on  the  rock  of  Scylla,  or  driven  on  the  neigh- 
bouring  fands.  The  current,  -where  it  is  (IrongeB,  does 
not  extend  over  the  whole  ilrait,  but  winds  ihroOgh  it  j 
in  intricate  meanders^  with  the  courfc  of  wt.ich  ihe  fai- 
lors  ilationcd  to  give  ilrangers  aiTiDance  aie  well  ac> 
quainted,  and  thu$  able  to  guide  the  iliip  in  fuch  a  man- 
ner  as  to  avoid  it.  Should  the  pilot,  however,  confid- 
ing  in  his  cwn  ikill,  negle£t  fuch  «Aiilance,  he  woold 
run  the  moil  imminent  rifk  of  being  iliipwrccked.  In 
this  cur.ilifl  of  the  waters,  it  is  ufeleu  to  tlirow  the  liiM 
to  difcover  the  depth  of  the  botiom,  the  vlolence  of  the 
current  frequently  carrying  the  lead  4lmoft  on  the  fut- 
face  of  ihe  water.  'Jhe  ArongtA  cables,  thcugh  foine 
feet  in  circumference,  break  like  fmall  cords.  £vei7 
expedient  afforded  by  the  art  of  navigation,  it  ufelcfi 
here.  l'lie  only  means  of  avoiding  being  daihed  aea!r.ft 
the  rocks,  or  driven  upon  the  fands  in  the  midft  of  this 
petilous  contcil  of  the  winds  and  waves,  is  to  have  le- 
coutfe  to  the  Ikill  and  courage  of  ihe  McAinelĕ  fb- 
men. 

Charybdis  is  diflant  from  the  ihore  of  MtiTma  about 
7i;o  feet,  and  ts  called  by  the  people  of  the  coiuitry  C»- 
lofaro,  not  from  the  agitation  of  the  waves,  but  irom 
ju(A««  and  ^«(«t,  beautijui  tower,  fiom  the  lighthoule 
CK&ed  nearit  for  the  gu!danceofvefiels.  When  thecur- 
rent  fets  in  from  the  noith,  the  pilots  call  it  the  irjcni- 
ing  rema,  or  current ',  and  when  it  runs  from  the  foutfa, 
the  ajcetding  rema.  The  current  afcends  or  defcend« 
at  the  rifing  or  felting  of  ihe  moon,  and  continues  for 
fix  hours,  In  the  interval  belween  each  afcent  or  de- 
fcent,  ihere  is  a  calm  which  Iafts  at  leaA  15  minutcs, 
but  not  longer  than  an  hour.  Afterwards,  at  the  rifin{ 
or  fctting  of  the  moon,  the  current  enters  iirom  the 
norlh,  making  various  angles  of  iiic!dence  with  the  (hore, 
and  at  l«ft  reaches  thc  Calofaro.    This  delay  fometiaies 
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yf,  (gndmteitwo  Inun  j  fometiines  !t  inunediatelj  hUs  In- 
jir^  to  the  Calo&iro ;  and  then  experience  rcgaias  it  as  a 
fatm  indication  of  bad  weather. 
^When  SpaUanzara  oblenred  Charjbdis  &om  the  (hore, 
kappeared  like  a  group  of  tumultuous  waters,  which 
jioup  as  he  approached,  became  more  extenfive  and 
moie  agitated.  He  was  carried  to  the  edge,  where  he 
Sopped  fome  time  to  make  the  requiflte  obfervations  j 
and  was  then  convinced  beyond  the  ihadow  of  a  doubt, 
tbat  wbat  he  law  wa<  hy  no  means  a  Tortex  oi  whirl- 

Tboagh  he  was  connnced  that  there  was  no  gulf 
lader  the  Calofaro,  as  otherwiTe  theie  would  have  been 
a  wUrlpooI,  which  would  have  carried  down  into  it  the 
Aoating  (ubAances  j  he  determined  to  found  the  bottom 
trith  a  plummet,  and  fbund  its  greateA  depth  did  not 
ciceed  joo  feet.  He  was  alfo  iniormed,  to  his  ereat 
lnipri£!,  that  beyond  the  Calofaro,  towards  the  middle 
af  the  lirait,  the  depth  was  double. 

When  the  wind  and  current  are  contrary  to  each 
<ather,  and  both  in  their  greateil  violence,  the  fwelling 
and  dsihing  of  the  waves  within  the  Caloiaro  is  much 
Broneer,  more  impetuous,  and  more  extenfive.  It  then 
contams  three  or  four  fma]l  wliirlpools,  or  even  more, 
iccording  to  the  greatnefs  of  its  extent  and  violence.  If 
at  this  time  fmall  vefiels  are  driven  into  the  Calofaro  by 
Ae  current  or  the  «rind,  thej  are  leen  to  whirl  round, 
Nck,  and  plunge,  but  are  never  drawn  down  into  the 
mtes.  They  only  fink  when  fillcd  with  water,  bj 
tbe  waves  beating  over  them. .  When  ^eiTelt  of  a  larger 
ht  are  fbrced  into  it,  whatever  wiud  they  have  they 
cannot  extricate  them&lves ;  their  fails  are  u(elefs  ;  and 
after  having  been  for  {bme  time  toAed  about  by  tHe 
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among  them.    Some  tteatifes  have  iieett  written  cot^    $iciJif- 
ceming  this  phenomenon }  but  nothing  latisfa£lpry  ha«      '  '     ' 
been  delivered  concerning  its  cauie. 

Though   Sicily  lies  in  a  warm  climate^  the 


waves,  if  they  are  not  adided  by  the  pilots  of  the  coun- 
tiy,  who  know  how  to  bring  them  out  of  the  couriĕ  of 
the  corrent,  they  are  fiirioully  driven  upon  the  neigh- 
hoaring  (horc  of  the  Lantema,  where  they  are  wrecked, 
and  the  greater  part  ef  their  crews  periOt  in  the  waves. 

If  a  Imp  be  extricated  from  the  Airy  of  Charybdis, 
and  cairi^  by  a  Ilrong  fi>utherly  wind  along  the  Arait 
tonards  the  northem  entrance,  it  will  indeed  pa(s  out 
bSAj ;  but  ihould  it  meet  with  a  vrind  in  a  nearly  op- 
pQfite  diiedion,  it  would  become  the  fport  of  both  thele 
winds,  and,  unable  to  advance  or  recede,  be  driven  in  a 
auddle  coorle  between  their  two  dire£tions,  that  is  to 
&y,  fiill  upon  the  rock  of  Scylla,  if  it  be  not  Immedi- 
ately  aflifted  by  the  pllots.  It  Is  llkewife  obrerved,  that 
>B  thefe  hurricanes  a  land  wind  frequently  rife8,  which 
idcenis  hom  a  narrow  pais  in  Qalabria,  and  increares 
the  ibrce  with  which  the  ihip  is  impelled  towards  the 
rock.  Thus,  the  faying  wlich  became  proverbial  among 
theaacients ;— that  "  ne  who  endeavours  to  avoid  Cha- 
lybdis,  daihet  upon  Scylla,**  Is,  In  a  great  meafure,  true. 

h  Uie  Hruts,  Mr  Brydone  informs  us,  a  moft  furpri- 
Sng  pbenomenon  Is  to  be  obierved.  In  the  heat  of  fum- 
ner,  after  the  fea  and  ait  have  been  much  agitated^ 
tbcre  appears  in  the  heavens  over  the  ftraits  a  great  va- 
'  riety  of  fingular  forms,  fome  at  reft  and  others  moving 
with  great  velocity.  Thefe  forms,  in  proportion  as  the 
%fat  mcreares,  reem  lo  become  more  aerial,  till  at  laft, 
wme  dme  before  funrire,  they  totally  diPappear.  The 
Srilians  repreient  this  as  the  moft  beautiiul  light  in  na- 
turc*  Leonti,  one  of  the  beft  Sicilian  writers,  fays, 
tba|  thc  heavens  appear  crowded  with  a  variety  of  ob- 
jeds,  fuch  as  palaces,  woods,  gardens,  &c.  beiides  the 
Sgures  of  men  and  othei  aniinals  that  ate  ieen  in  inotioA 
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warm  cUmate^  the  au  is  aimate 
healthful,  being  refTeftied  with  fca-breeze$  on  every  (id^  and  pra- 
It  has  Bt  all  times  been  remarkably  feitile ;  but  tbe  eia  ''■"^*- 
of  its  greateft  profperity  was  from  the  Sege  of  Syracuie 
1>y  the  Athenians  to  the  Carthaglnian  conquelh.    Then  i^atUnU 
and  long  aiter  It  fupplied  wilh  grain,  in  ye^rs'of  Ccar-^*'*^-'' 
city,  all  the  countries  upon  the  Mediterrauean  except  s-i^tier- 
Egypt  and  the  coails  of  Aiia,  and  Rome  and~  Carthage /^»^, /^a/j;! 
continually.     £ven  now,  undor  all  the  Impediments  <^SttHv,  %ie, 
ibperftition  and  bad  govenUDent,  its  produdions  aie, 
in  quantity  and  quaUty,  the  beft  in  Europe.    Of  tbe 
Tcgetable  are  grain,  wines,  oil,  fiuits,  tobacco,  mulbei- 
ry  trees  for  the  illkworm,  cotton,  medicinal  roots,  an4 
fug8r  canes.     The  laft  of  thefe  iiouriih  near  Avola  and 
Merllli.     They  are  of  an  inferior  quality  to  thoie  of 
the  Weft-  Indies,  but  their  fugar  is  fweeter  than  aay 
other.     The  animal  produdtion  is  fimilar  to  that  <k 
Italy,  but  the  horned  cattle  are  a  iinaller  breed.     The 
coafts  abound  with  fiih,  particulaily  with  tunney  and 
anchoWes }  the  export  of  which  forms  a  veiy  luccativ^ 
branch  of  commerce.   There  are  mines  of  filv«r,  copper, 
and  lead,  but  none  are  worked.     Near  Palma  are  beds 
of  the  beft  fulphur }  at  the  mouth  of  tl>e  river  Giaretta 
is  found  a  yellow  ambet,  preferable  to  that  of  the  Bal- 
tic  :  and  in  ievery  part  of  tbe  iiland  quarries  of  marbles, 
that  have  iiimiihed  materials  for  all  the  noble  edifices  of 
Siclly.     The  moft  beautiiul  are  in  the  ndghbourhood 
of  Palermo,  particularly  the  yellow,  and  thoie  that  re- 
iemble  the  verde  antique,  porphyry,  and  lapis  lazuli. 
The  populadon  of  the  iiland  amounts  to  1,300,000  rouls} 
not  as  much  again  as  the  fingle  city  of  Syracule  foimet- 
ly  conlained. 

Here  are  feveial  river8  and  good  fpringj }  but  few  of  „ .  '*      . 
the  rivers  are  na^gable,  having  but  a  ihort  Couife,  and  m^^]!^^ 
defcending  precipitately  from  the  mountains.   The  chief 
aie.the  Banteia,  the  Jaretta,  and  the  Sa}fo}  of  which, 
the  two  former  run  iirom  weil  to  eaft,  and  the  third  firom 
north  to  ibutb. 

Of  the  mountains  in  thls  liland  tbe  moft  noted  is 
Mount  Etna,  now  called  Mont*  Gibello,  or  Motigibeila^ 
a  voIcano  whore  eruptions  have  often  proved  fatal  to  the 
neighbouring  count^.     See  Etna. 

Were  the  Sicllians  a  cultivated  people,  among  whom  Conttiw- 
thoie  arts  were  encouraged  which  not  only .  promote  tion  and  go. 
the  wealth  andcomfort  ot  a  natiqn,  but  al£)  eserciie  the  ''^tnment. 
nobler  faculties  and  extend  the  views  of  mankiiwi,  the '^""'T'' 
circumftances  of  their  govemment  are  fuch,  that  it'''^*"^^ 
might  eradually  be  improved  Into  a  free  conftItutIon :  i^^/^a^J^ 
bul  to  tnis,  the  ignorance,  fuperftition,  and  poverty,  t&Sieily. 
the  people  feem  to  be  invincible  obilacles.    The  mo- 
narchical  power  in  Sicily  is  far  from  bcing  abfolute  $ 
and  the  parliament  claims  a  ihare  of  pubhc  authority 
tndependently  of  ihe  will  of  the  king,  deduced  from  3 
compaft  made  between  Roger  and  tne  Norman  barons 
afteT  the  expulfion  of  the  Saracens.     Thls  dum  is  de- 
nied  by  the  king,  who  wiihes  the  nobles  to  coniider 
their  privileges  as  derived  foIely  from  his  favour.  Hence 
the  govemment  is  in  a  Atuation  which  greatly  refembles 
that  of  our  own  and  the  other  kingdoms  of  Europe  In 
the  feudal  times  ;  there  are  continual  jeaIoufies  and  op- 
poStions  between  the  king  and  the  barons,  of  which  aa 
enlightened  people  might  eafily  take  advantage,  and  ob- 
tain  that  ibaie  in  the  conftitutbn  which  miKht  fecuic 
Uu  '      tbem 
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Sicily.     tlietn  from  fuliire  oppre{lion.      In  there  difputes,  thc 

'        king  has  the  advantag<  at  leaft  of  power  if  not  of  right ; 

and  l'everal  works,  in  which  the  claiins  of  ihe  Siciliah 

barohs  bare  been  aAerted,  were  publicly  burned  not 

ttiany  ytars  ago. 

As  the  fovereign  holds  his  court  at  Naples,  Sicily  is 

govemed  by  a  viceroy,  who  is  appointed  bnly  fbr  three 

years,  though  at  the  end  of  that  term  his  coinmiiTion  is 

fometimc5  renewed.     He  lires  in  great  ftate,  and,  as 

the  rept«fentative  of  the  king,  his  power  is  very  Confi. 

derable.     He  prefides  in  all  the  courts  and  deparitnents 

of  government,  and  is  commahder  in  Chief  of  all  ihe 

•forees :  he  calls  or  diSToWes  the  parliaraent  when  hc 

plearcS ;  and  by  him  all  orders,  laws,  and  Tentences,  muil 

be  iigned  :  but  bis  office  is  far  from  being  deiirable,  as 

it  generally  renders  him  the  objeft  either  of  the  jeaIoufy 

«f  the  court  of  Naples,  or  of  the  hatred  of  the  SicilianS. 

The  parliament  coniilts  6f  the  nobles,  thc  btlhops, 

and  abbots,  and  th%  reprefentatives  of  43  cities,  which 

are  imraediately  futije£l  to  tbe  crown.     Thole  cities 

which  are  fubjeft  to  any  of  the  nobles  fcnd  no  members 

to  the  parliatnent ;  in  thefc  the  king  has  not.nauch  au- 

'thority,  and  derives  little  advantage  frum  ihem.     Ac> 

cording  to  the  laws,  the  parliameht  ought  to  be  aflem- 

bled  at  the  end  of  evcry  threc  years  :  but  the  govern- 

tnent  pays  little  attentran  to  ihis  ruie.     The  common 

people  kre  in  genrral  very  tnuch  attached  to  the  noblet, 

and  are  inclined  to  take  their  part  in  oll  their  diOeren- 

ces  with  the  court :  but  the  magiilrates  and  principal 

-inhabitants  of  the  cilies  which  belong'to  thefe.feuclal 

lords,  wiih  to  get  rid  of  their  authority,  and  imaeinc 

that  they  Jhould  be  lcfs  oppre&d,  if  inunediately  Tub- 

'je£t  to  the  king :  thefe  inclinations  are  not  difagreeable 

to  the  courl,  and  are  encouraged  by  moft  of  the  law- 

.  yers,  who  are  of  great  feryice  to  govemment  in  conteR- 

ing  the  privileges  of  ihe  nobles.     Many  of  thefe  ptivi- 

leges  are  now  abridged ;  and  the  power  of  the  barons, 

with  rerped  to  the  adminiAration  of  juftice  in  iheir  do- 

mains,  Was  vety  propetly  Umited  by  thc  viceroy  Ca- 

iracctoli,  in  the  ytxt  1785.     Thc  gDvemment  of  this 

noblemari  was  very  beneficial  to.Sicily,  a^  he,  in  a  great 

tneafure,  cleared  the  ifland  of  the  banditd  that  niei  to 

inft&  it,  and  made  feveral  excellent  regulations  for  the 

eftabli(ht&eni  of  ibcial  order  and  perfonaI  fecurity.     He 

«    ^.      dererves  the  thanks  of  every  well-wi(her  to  mankind  for 

^  h8ving  aboliihed  tfae  court  of  inquifition,  which  had 

been  cAabHihed  in  this  country  by  Ferdinand  the  Ca- 

tholic,  and  made  dependent  on  the  authority  of  the 

grand  inqaiiitor  of  Spain.     Its  laft  auto  da  fe  was  held 

in  the  year  1724,  when  two  perfons  were  biumed.    At 

length  Charles  III.  rendered  it  independent  of  theSpa- 

nifl)  inquifitor,  and  abridged  its  power,  by  ibrbidding  it 

to  raake  ui^  of  the  torture,  and  to  inilift  public  puniih- 

inents.     The  Marchefe  Squillace,  and  his  fucceffor  the 

Marchefe  Tanucci,  were  both  enemles  to  the  hierarchy ; 

''Hnd,  during  their  vicerayalries,  took  care  to  appoint  fen- 

iible  and  liberal  men  to  the  oiHce  of  inqttintor :  the  laft 

of  whom  was  Ycnumiglia,  a  raan  of  a  moft  humane  and 

sroiablc  charafter,  'who  hcarrily  wiihed  for  tbe  abolition 

'  0f  this  dtaboGcal  court,  and  readily  contributed  toward 

'  k. '  WMleiie  he}d  the  oSice  of  inquifitor,  he  always 

endeavbured  to  procnre  the  acquittal  of  the  acculitd  ;  and 

when  he  could  fucceed  no  other  way,  would  pretend 

fome  inibrmality  in  the  trial.    The  total  annihilatipn  of 

this.>nftnunent  of  thc  worft  of  tyranny  was  referved  fbr 


Caraccioli.    A  ptleil  bdng  accufed  to  the  inqutfitiaD,    Sk^ 
was  dragged  out  of  his  houfe  and  tIirovm  into  the  dun-     .1 
geon:     He  was  condemned  ;  but,  on  account  of  infor. .  ^ 
mality,  and  a  violation  of  jultice  in  the  trial,  he  appral- 
ed  to  the  viceroy,  who  appointed  a  committee  of  juiiils 
to  examine  thc  procefs.     The  inquifitot  reiufed  to  ac- 
knowledge  the  authority  of  this  commiirion  ;  pretending 
that  to  expofe  the  fecrets  of  the  holy  oiiice,'  and  to  iub- 
luit  its  deciiions  to  the  elianunation  of  lay  judges,  wouU 
be  fo  incanfiltent  with  his  duty,  that  he  woold  iee  tlie    „ 
inquiiition  aboliihed  rather  than  confent  toit.     Cancci-iMiU 
oli  took  hitn  at  his  word,  and  procured  a  royal  mandatehCuii 
by  which  the  holy  oiiice  was  at  once  annihilatetL    He°^ 
«Sembled  all  the  nobility,  judges,  and  bilhops,  on  tbe 
27th  of  March  1782,  in  the  palace  of  the  inquifition, 
and  cominBnded  the  king's  ordcr  to  be  read ;  aiter 
which  he  took  poireiTion  of  the  archives,  and  csofcd  aO 
the  prirons  tb  be  lĕt  opcn :  in  thefe  were  at  tbai  ii»>e 
only  two  prilbncrs,  who  bad  been  condenuied  to  per- 
petual  coniinement  for  witchcrait.   '  The  papers  rela- 
ting  to  the  finances  were  preferved ;  bot  all  the  ieft 
were  publicly  bumed.   The  poCTeilions  of  thc  hohf  office 
were  ailigned  to  the  ufe  of  churches  and  charitable  in- 
'ttitutions  :  but  the  oiticers  then  belonging  to  it  retained 
iheir  falaries  during  their  Iives.     The  palace  itfelf  is 
converted  into  a  cullomhouie,  and  the  place  where  he- 
retics  were  formcrIy  roafted  alive  for  the  honour  of  the 
Catholic  faith,  is  jiow  changed  into  a  public  garden, 
The  cogni^ance  of  offences  aga!nft  orthodoxy  ts  com- 
tnitted  lo  the  biihops  :  bttt  they  cannot  citc  any  one 
to  appear  t>eforc  tbem  without  pemiAion  irom  the  vice- 
roy  ;  neither  can  they  confine  any  peribn  to  a  foGtafy 
prifon,  nor  deny  him  the  privilege  of  writing  to  iiH 
.  iriends,  and  cenverihig  freely  with  his  advocate.    The 
nobility  are  fo  numerous  in  this  illand,  that  Labat  &ys 
it  is  paved  with  noblemen.    The  gencral  a{fembly  Qf 
parliament  is  compofed  of  66  aichbiihops,  biibops,  ab- 
bots,  and  priors,  which  ibrm  the  £raccbio  ecclefiaflico. 
Fiity-eight  princes,  27  dukes,  37  marquifles,  27  connts, 
one  yircount,  and  79  barons,  wrm  the  militaiic ;  and 
the  demaniale  ConfilIs  Df  43  ieprefentatives  of  irec  towns. 
Out  of  each  bracchio  four  deputies  are  choiĕn  to  con- 
dufl  public  buikiefs.     But  the  viceroy,  the  prince  of 
Butera,  and  tbe  praetor  of  Palermo,  ate  always  the  three 
firft.     Such  was  the  govemment  of  Sicity  while  the 
Neapolitan  monarchy  rem^ned  entirej  but  fincc  the 
latterwas  ufarped  by  the  French,  Sicily  is  all  that  is  kit 
to  its  ibrmer  poiTeibr. 

SICINIUS  DtBCATUs,  a  tribune  of  the  pec^ 
lived  a  littlc  aiter  thc  expulfion  of  the  kings  from  Rooie. 
He  was  in  1 20  battles  and  Adrmiihes,  bcfides  fingle  cotti- 
batt,  in  all  of  which  fae  came  0?  conquetor.  He  ierred 
under  nine  gencsals,  all  of  whom  triumphcd  by  Ids 
means.  In  thefe  battles  he  zcceived  45  wounds  in  tht 
forepBrt  of  his  body,  and  not  one  in  his  back.  Ttie  ie- 
nate  raade  lum  great  prcfents,  and  he  was  honoured  wilh 
the  name  of  thc  Roman  Achilles. 

SICYOS,  a  genus  of  plants  belonging  to  the  dals  of 
monoecie,  and  to  the  ordcr  9IL  fyngciie&a  ;  and  in  thc 
natural  fyftem  arranged  under  the  34th  order,  Cuaer- 
bilaeea.    Se;  BoTANY  ladex. 

SIDA,  Tellow  or  Indian  Mallow^»  genns of  plants 
belonging  to  thc  clafs  of  monadelphia,  ana  to  the  ordei 
i>f  polyandria ;  aiMl  in  the  natural  iyftem  rannng  under 
thc  37th  order,  Cokmni/erec.    Sce  Botant  Index.. 
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SIDD£E,  ox  Sedee,  an  Arabic  tStle,  hy  which  the 
Abyllinians  or  Haba(hys  are  alwayi  diftingni(hed  in  the 
eourts  of  HlndoAan ;  where,  being  in  great  repute  for 
£rmne(s  and  Gdelity,  they  are  eenerally  employed  as 
cotnmanders  of  fortt  or  in  pofts  ot  great  truft. 

SIO£R£AL  T£ar.    See  AstrOnomt  Mene. 

SIOERIA,  'mNatura/Hifiery,tike  old  name  of  a  genns 
nSctyA^h,  uiĕd  to  expref«  thofe  altered  in  their  Bgure 
bf  particles  of  iron.  Thde  are  of  a  rhomboidal  Ggure, 
aiid  compoied  only  of  fix  planes.  Of  this  genus  wert 
are  har  Icnown  fpecie«.  i .  A  coIourlefs,  pellucid,  and 
thin  one ;  found  in  conSderable  quantities  among  tlie' 
inn  ores  of  the  f<>reft  of  Dean  in  Gloucefterfhire,  and 
in  feveral  other  places.  2.  A  dull,  thicK,  and  brown 
one ;  not  uncommoa  in  the  fame  places  with  the  for- 
ner.  And,  3.  A  black  and  ▼ery  gloAy  kind^  a  feffil  of 
great  beauty ;  foand  in  the  iimie  place  with  the  others,' 
as  alib  in  Leiceiierihire.and  Suflex. 

SIDERITE,  a  fubftance  ruppofed  by  Meyer  to  be  • 
Mw  metal ;  but  according  to  Bergman  am)  Rirwan  it 
H  nothing  elfe  than  a  natural  combination  of  phoTpho^ 
ric  acid  with  iron. 

SIDERITIS,  iRomeoRT ;  a  genus  of  plants  belong- 
ine  to  the  clais  of  didynamia,  and  to  the  order  of  gym- 
M^permia ;  and  in  the  natoral  iyftem  ran^ng  under  the 
42d  order  Veriici//atte.     See  Botant  IiMex. 

SIDEROXYLON,  IroK-wood;  a  genu8pf  plant« 
helonging  to  the  claf$  of  pentandria,  and  to  the  order  of 
■wnegynia  ;  and  in  the  natural  fyftem  ranging  under 
ile  53d  «der,  DuMo/tt.     See  Botany  Ittdex. 

SIDNEV,  SlR  Prilip,  was  bom,  as  is  fupp(^ed,  at 
PlmlKuril  m  Kent  in  th^  year  1554:  His  fether  was 
Sir  Heniy  Sidney,  an  Irffti  gentleman,  and  his  mothei* 
Maiy  the  eldeft  diwghteT  of  John  Dudley  duice  of  Nor- 
Auiberland.  He  was  fent  when  yery  young  to  Chrift- 
«kordi  ctdlege  at  Oxfon],  but  left  tbe  univerfity  at  17 
toietout  <m  his  travels.  After  yiiiting  Erance,  Ger- 
aMny,  Hungary,  and  Italy,  he  Tetnmed  to  England  in 
1575,  and  •was  next  year  (ent  by  Q^ueen  Elizabeth  as 
hĕr  ambaSador  to  Randolph  emperor  of  Germany.  On 
las  letom  hc  idSted  Don  John  of  Auftria,  governor  of 
the  l^etherknds,  by  whom  he  was  rec«ved  with  great 
Rfpcft.  In  15791,  when  Queen  Etizabeth  (eemed  on 
tbe  point  of  concluding  h^r-  long  projeded  marriage 
*ilh  the  dtike  of  Anjon,  Sir  Philip-  wrote  her  a  lelter, 
in  which  he  diiTuaded  ber  hotn  the  mbtch  with  unufual 
deganee  of  eKpreiTion,  as  well  as  fon:e  of  rea&ning. 
Aboat  this-  time  a  ^uarrel  wilh  the  earl  of  Ox1brd  oc- 
caiioned  his  withdrawing  &ojn  eourt ;  during  which  re- 
tinment  he  ts  fupp6fed  to  have  written  his  cclĔbrated 
nmance  called  Arcadia. 

■  6»  I  c8y,  afler  the  qucen's  treaty  with  the  Unit^ 
Stales,  ne  inu  made  govemor  of 'FlB(King  and  mafter  of 
Ae  horfe'.  Here  he  diftingui(hed  himielt  fo  much  l)oth 
W  Ihs  couiage  and  condu^,  {hst  ins  reputation  rofe  to 
tw  )ngheft  pitch.  He  was-neified,  it  is  pretended,  by 
the  repoblic  cS  Poknd  BS'one  of  tire  competitors  for  that 
crown,  and  might  r^n  have  been  elcAed  bad  it  not 
been  fi>r  the  interferenee  of  the  queen.  But  his  iltuftri- 
oosc&reer  was  Todn  teniunatcd;  fbr  in  1586  he  was 
woanded  M  tbe  baM^  of  Zutphen,  and  carried  to  Am- 
hm,  wbere  he^ibon  atter  di^.  His  body  was  l>rought 
Gi  Landon,  and  buried  in  St  Paul's  cathedral.  He  is 
dcfcn&ed  by  the  writen  of  that  age  as  die  moft  perfeft 
■odd  of  aa  tccompli&ed  gentleman  tVt  conld  be  fbrm> 
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ed  even  hy  the  wanton  imaginatioo  of  poetry  or  fic-  Sidney. 
tion.  Yirtuous  condu^i,  polite  convnfation,  hcroic  va-  » 
loor,  and  elegant  enidition,  all  concurred  to  render  him 
the  omament  and  delight  of  the  Engliih  court :  and  as 
the  credit  which  he  enjoyed  with  the  queen  and  the 
earl  of  LeiceAer  was  wholly  employed  in  tiie  encourage- 
ment  of  genius  and  literature,  his  praiies  have  been  tranf- 
nitted  with  advantage  tp  po(ierity.  No  peribn  was  fo 
low  as  not  to  becorae  an  objeA  of  bis  humanity.  After 
thc  luittle  of  Zutphen,  while  he  was  lying  oiv  the  (ield 
'  mangled  with  wounds,  a  bottle  of  water  was  brought' 
him  to  relieve  his  thirft ;  but  ob(ĕrving  a  (bldier  near 
him  in  a  liJ<e  nuferable  condition,  he  faid,  -Tkis  man^s 
neeejittj  is JiiU greater  than  nttne  ;  and  reiigned  to  him 
the  bottle  of  water.  Beiides  his  Areadia,  he  wiote  ^e-- 
reral  fmaller  pieces  both  in  prole  and  verfe,  which  hare 
been  publiihed. 

SlDNET,  A/gemon,  was  the  fecond  fon  of  Robett 
«arl  of  Leicetter,  and  of  Dorothy  eldeft  daughler  of  the 
earl  of  Northumberland.  He  was  i>ora  aboat  the  year 
1617.  Duiing  the  civil  wars  he  took  part  agaitiA  thd 
king,  and  diftmgui(hed  liimielf  as  a  colonel  in  the  army 
•f  the  parliament.  He  was  i^terwardc  appointed  one 
of  King  Charles's  judges,  but  declined  appearing  in  that 
court.  ^  During  the  ufurpation  of  Crorowel,  Sidney) 
who  wai*a  violent  republican,  retired  to  tbe  country, 
•nd  fpent  his  time  in  'Writing  thofe  difcourfes  on  gOTero- 
ment  which  have  been  (b  defervedly  celebrated.  Afler 
tbe  death  of  the  ProteAor,  he  again  took  part  in  th< 
poblic  tranfaAions  of  his  country,  and  was  abroad  on  an 
embi^y  to  Denmark  when  King  Charles  was  reAored. 
Upon  this  fae  retired  to  Hamburgh,  and  alterwanis  to 
Fninc(brt,  where  he  rcGded  till  1677,  when  be  return- 
ed  to  England  and  obtaincd  ^rom-  the  king  a  pardon. 
It  has  been  atRrmed,  but  the  flory  deferves  no  credit, 
that  dnring  his  reiidence  abroad  King  Charles  hired  nif- 
fians  to  afiaffinale  him.  After  his  return  he  made  le- 
peated  attempts  to  procure  a  (eat  in  parliament,  but  all 
of  them  proTcd  uniiiocefsful.  After  the  intention  of  the 
commons  to  feclude  the  duke  of  York  from  the  thione 
had  been  defeatcd  by  the  fuddeR  diirolntion  of  parlia- 
ment,  Sidney  j(Hned  iTith  eagenefs  the  councik  of  Ru(^ 
fel,  £flex,  and  Monmouth,  who  had  tefolved  te  oppoie 
the  duke*s  fucce(non  by  force  of  arms.  Frequent  meet- 
ings  wei«  held  at  London  ;  while,  at  the  iame  time,'  A 
fet  of  fubordinate  confpirators,  who  were  not,  however, 
«dmitted  into  their  conSdence,  met  and  embraced  the 
inoft  defperate  refolutions.  Keiling,  one  of  thefe  men, 
difcavered  -the  wbole  confpiracy  ;  and  Algemon  Sidney, 
togelher  with  his  mible  aiTociates,  was  immediatelj 
-thrown  into  prifi»n,  and  no  art  was  1eft  unattempted  in 
order  to  invdTe  them  in  the  guilt  of  the  meaner  confpi* 
ntors. 

Howard,  an  abandoned  nobieman,  withont  a  (ingle 
fpark  of  'virtue  or  honour,  was  the  only  witne^s  againft 
^dney ;  but  as  the  law  requiied  two,  his  di(coi)rfes  on 
govemiiKnt,  found  unpubliihed  in  his  cloiet,  were  con- 
-Araed  into  treafon,  and  declared  equiTaIent  to  anotiier 
witnefs.  It  was  in  Tain  ibr  Sidney  to  plead  that  pa- 
pers  were  no  legal  CTidence  ;  that  it  could  not  be  pro^ 
Ted  they  were  written  by  him ;  and  thal  if  they  werej 
they  contained  nothing  treafonable.  'The  defence  waa 
OTemiled ;  he was  declared  guilty,  condemned,  andcK- 
ecuted  !  His  attainder  was  ieveiied  in  the  '&rft  yeu  of 
King  William. 
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*He  'wa»«  man  of  estmordkuury  courage }  Readj  ena 
to  obAinacy  ;  'Of  ■  fincere  but  rough  and  boiAerous  te»- . 
per. '  Though  he  profe(red  his  belief  ia  the  ChriitiBn 
,  religion,  he  was  an  enemy  to  an  eftablifhed  church,  and 
even,  according  to  Bumet,  to  every  kind  of  pubiic  wor*  - 
ihip.  In  his  piinciples  he  was  a  zealous  Tepublican  : 
govemnient  wa»  always  his  favourite  ttudy ',  and  his  ef- 
iays  on  that  fubjeJ%  are  a  ptoof  of  the  progrels  which 
he  made.         > 

'  SIDON,  in  jJiKittit  Gtography,  a  city  of  Phoenicia 
in  Afia,  £imons  in  Scripture  for  ks  riches,  arifing  from 
the  eztenfive  commerce  cartied  on  by  its  inhabitants. 
Heavy  judgements  were  denounced  againd  the  Sido- 
nians  on  account  of  their  wickednefs,  which  were  ac- 
cumplilhed  in  the  time  of  Ochus  king  of  PeiHa :  for 
^at  mooarch  having  come  a^nlt  them  with  aii  army 
on  account  of  their  rebellion,  the  city  'was  betrayed  t^ 
its  king'^  upon  -which  the  wretchcd  inhabitants  were 
leized  with  defpaix ;  thcy  (et  fire  to  their  houfes,  and 
40,000,'  with  their  wives  and  children,  petiihed  in  the 
iiames. 

This  city  is  <now  called  Saide,  and,  according  to  Mr 
Bruce's  aceount,  not  only  its  harbour  is  filled  up  with 
6nd,  bttt  the  pavement  af  the  ancient  ctty  fiood  7,  &et 
lower  than  the  ground  on  which  tbe  prefent  city  (tands. 
Volney  de^cribes  it  as  an  ill-built  dirty  oity.  hs  length 
slong  the  iĕsr-lhore  is  aboat  600  paces,  and  its  breadth 
150.  At  the  north-'weft  fidc  of  the  town  is  the  caitle, 
which  is  built  in  the  fea  itfelf,  80  paces  from  the  main 
land,  to  which  it  is  joined  fay  arches.  To  the  weil  of 
this  caille  is  a  ihoal  1 5  hct  high  abeme  the  fea,  and 
•bout  2oa  paces  long.  The  fpace  between  thu  ihoal 
and  the  caftle  forms  tbe  road,  but  veilels  are  not  fafe 
theie  in  bad  weather.'  The  ihoal,  which  extends  alone 
the  towa,  hw  a  baiim  tnclofed  by  a  decayed  pier.  Thu 
'was  the  andent  port ;  but  it  is  &>  chokcd  up  by  (and, 
tbetboats  alone  can  enter  ks  mouth  near  the  caAle. 
Fakr-el-din,  cmir  of  the  Druies»  dcAroyod  all  theie  lit- 
tle  ports  from  B»rout  to  Acre,  by  finking  boats  and 
iiones  to  prevent  iA»  Turkiih  ihipe  from  «nteting  them. 
Tbe  baibn  «f  Saide,  if  it  were  empticd,  might  coatain 
20  or  25  fmall  ▼etTels.  Onthe  £de  of  the  ica,  the  towa 
is  abiblutely  without  any  wall ;  and  that  which  encloics 
it  on  thc  Iu)d  fide  is  no  better  than  a  prifon-waU.  The 
whole  artillery  dees  not  exceed  fix  cannons,  and  thele 
Brs.  without  carriages  and  gwuters.  The  garrifon  icarce- 
ly  amoonts  to  100  men.  The  watercomes  from  the-  ti- 
ver  Aoula,  through  open  canals,  from  wMch  it  is  fetch- 
ed  by  the  women. ..  Thefe  canals  ferve  alfi>  to  water  the 
«cchards  of  mulberry  and  lemon  trces. 

SaUe  is  a  confiderablc  trading  town,  and  is  the  chief 
itaiporium  of  Dam^us  aad  the  interior  countty.  Thc 
Frencb,  wbo  are  the  onty  Europeans  to  be  found  thete, 
hmK  a  conful,  and  fiv«  «r  fix  coaomercial  houfes.  Their 
cxpor{s  CQniift  in  filksy.  and  particularly  in  raw  and  fpuB 
«ottoBS.  The  manafadure  of  tbis  cottoa  is  the  princi» 
^l  art  of  the  inhatntanta,  tbe  number  af  whom  may  b« 
«Simated  at  abotrt  5000.  It  is  45  mile»  weft  &om  Da- 
inalinis.  £.  Long.  36.  5.  N.  JL.at.  37. 
.  SIDUS  G£ORGiVM»  in  Aftrmamy,  a  n«w  primaiy 
y^mct^  diicoTcrcd  by.DrHer&hell  ia -the  ycai  1781. 
By  moft  foreign,  and  even  by  foTne  Britiih  philofopber8, 
■il  is  kaotm  \xf  dic  nane  of  Herfcitil,  in  hpnoor  of  the 
diicQveier.  -  As  th*  other  planets  are  diftinguiflied  by 
lu  bt  cliaOt£las,  tke.plaitet  H6tfcheU  is  diSingiidh» 


ed  by  an  H,  the  initial  letter  of  the  dticovsKrH  nnM, 
and  a  crofs  to  ihow  that  it  is  a  ChtiHian  jdanet.     Sec 

ASTKONOMY  IndfX.  J 

SI£G£,  in  the  ait  of  war,  is  to  furround  a  foitified 
place  with  an  army,  and  approach  it  by  paAages  made 
in  the  ground,  fo  as  to  be  covered  againft  the  nre  of  the 
place. 

SI£G£Nf  a  town  of  Germany  in  Wetterayia,  with 
a  cattle  and  the  title  of  a  ptincipality,  'which  it  givcs 
to  a  branch  of  the  houie  of  Naffau.  It  is  feated  m  a 
river  of  the  iiune  name,  in  £.  Long.  8.  5.  N.  Lat. 
jo.  53.  _  ■  ,     ' 

SI£NNA,  a  large,  ancient,  and  cdcbrated  dty  o( 
Tuicany  in  Italy ;  capital  of  the  Sicnncie,  'with  an 
axchbiihop's  iee,  a  &mons  univer&ty,  and  a  citadeU  k 
u  about  four  miles  in  circumfcrence,  and  furzounded 
with  an  old  'wall.  The  metropolitan  chorch  is  mnch 
eAeemed  by  travellcrs }  and  Uiough  it  is  a  Gothic  ftnic- 
ture,  the  architedure  is  admirable.  It  is  -built  with 
black  and  white  marble,  and  the  pavement  is  of  moiinc 
woik.  The  town  is  adiBrned  with  •  gicat  number  of 
polaccs,  fountains,  and  fuperb  chordies,  as  alfo  a  mag- 
niGccnt  hofpitaI.  The  great  area  is .  round,  and  -  the 
houres  about  it  are  of  thc  lamc  height,  iupportcd  by 
piazza$,  under  which  pcople  mey  walk  in  hot  oc  rainy 
wcather ;  in  the  middle  is  a  bafon,  which  can  be  fiUed 
with  water  at  any  time,  to  ieprefcnt  a  iea-fight  with 
finall  veflela.  The  Italian  langtiage  is  taugbt  Iterc  with 
fuch  purity,  that  a  great  many  foreigners  frequent  it  on 
that  account.  It  is  feated  on  three  eminenccs,  in  a  £»• 
tile  foil;  in  £.  Long.  il.  11.  N.  Lat.  43.  lo. 

SI£NN£S£,  8  duchy  in  Italy }  bonndcd  on  the 
north  by  the  Florentino,  on  the  footh  by  the '  Meditet* 
ranean  fea  and  the  ducby  of  Caftro,  on  tbe  eaft  by  tiie 
Perugino  and  Orvietano,  and  on  dte  weft  by  the  FIo> 
rentino  and  the  TufctR  fea  ■,  being  about  $^  miies  in 
length,  and  as  mucb  in  breadth.  The  f<Bl  b  pretty  £a> 
tile,  efpecially  in  mulberry  trees,  which  iised  a  grcat 
numbcr  of  filk*worms;  and  there  are  feveral  minenl 
^irings.     Sienna  is  the  capital  town. 

SIERRA  UEONA,  a  large  country  oR'  the  weft  cocil 
of  Afiica,  which  foroe  extend  firom  the  Grain  Coaft 
on  the  fouth-eaft  to  Cape  Vern  or  Vega  oa  the.  notth- 
weft,  i.  e.  between  7°  and  1 0  N.  Lat.  Otbeia,  how- 
ever,  confine  the  country  between  C^ape  Verga  and  Cape 
Tagrin.  There  runs  Uirough  it  a  great  tiTcr  of  tbe 
fame  name,  of  which  the  Ibttrce  is  unknown,  but  the 
mouth  i>  in  longitude  1 2.  30.  weft,  lat.  8.  (.  north,  and 
b  nine  miles  wide.  The  climate  and  fml  of  thb  trad  of 
country  appear  to  be,  on  both  Sdes  of  the  (iver,  among 
the  beft  in  A£rica,  or  at  leail  the  moft  f8VO)uable  to 
£uropean  conAitutians.-  The  heat  is  much  ihe  iiinc  ts 
that  of  the  Weft  Indies }  but  on  the  higher  groonds  - 
theie  is  a  cool  fea  breeze,  and  in  the  mountainou»  parts 
the  air  is  vcTy  temperate.  ■  According  to  LieuUoiBt 
Matthew,  "  Sierra  Leona,  if  properly  cleared  andcul- 
tivated,  would  be  equal  in  iidttbrity  and  fupefior inpro< 
duce  to  any  of  the  iSands  in  thc  Wefi  Indies }"  and 
others  hBve  affirmed,  that  '^  the  air  is  bctter  fi>r  a  wmcS 
health  thaa  i«  mMy  places  of  Europ*.^  Thcie  advaB- 
tages  «f  climate  iaduccd  the  £agliii  to  cftabliih  a  bAo- 
ly  at  Serra  Leona }  but  they  cho&  not  the  J&oft  health- 
lul.A^ation.  For  the  henefit  of  a  fpring  of  good  watcr 
they  fixed  thor  refidence  in  a  lowyalley,  which  is  often 
overfprcad  with  aufts  and  niHfoiD«.  vapoun,.  while  tha 
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lim.    alr  ii  clear  and  ferene  on  the  &iomltt  of  tlie  hills,  to 

hr-"'  which  water  itom  the  well  might  be  eafily  carried. 

^  Within  the  diftrift  oecupied  by  tbis  colony  are  'the 

Poulabt,  who  are  in  general  of  a  tawny  complexion, 

though  many  of  them  are  entirely  black.     They  lead  a 

wandcring  Iife,  and  roam  about  the  country  with  iarge 

droves  of  cows,  (heep,  goats,  and  horfes.      They  are 

Buch  praifed  by  travellers  for  thcir  hofpitaIity ;  nor  is 

their  homanity  in  other  refpe£b,  Iefs  commendable  ;  ibr, 

if  one  of  their  countrymen  have  the  misfortune  to  fali 

into  flavery,  the  reft  join  ftock  to  redeem  him.     £Ie- 

phants  are  fo'  numerous  in  the  country  of  the  FouIahs, 

tbat  they  are  frequently  feen  in  droves  of  200  together. 

The  people  are  very  desterou*  at  hunting  them,  and 

other  wild  beaSs ;  firom  which  they  derive  their  prind- 

pal  articles  of  trade. 

The  animal  produdioos  of  Sierra  Leona  are  llons, 

I         fram  which  it  ha»  its  name ;  Icopards,  hy«enas,  muik 

cats,  and  many  kinds  of  weaiels  ;  the  japaniee  or  chim- 

I  pansee,  a  fpecies  of  fimia,  which  bat  a  ftill  more  ftri- 

king  iclemblance  to  thc  human  figure  than  even  the 

I         «aran  outang ;   porcupines,   wild   hogs,   fquirrels,   and 

I         antelopes.      Befides    thefe,   which   are  natives  .af  the 

country,  oxen  thriTe  in  it,   and  even  grow  fat ;   ailes 

teo  are  employed  in  labour,  and  do  not  fuffer  by  the 

cKmate;  but  Oieep  fuffer  muck  iirom  thcheat,  change 

their  wool  into  hair,  grow  lean  and  increale  Tery  little ; 

while  the  hardy  goat  is  here  *s  proIific  and  large  as  tn 

■ny  other  country.     Of  the  birds  which  frequent  the 

woods  of  Siena  Leona  we  can  give  ~ho  perfe£l  account. 

A  fpecies  of  crane  is  menUoned  as  eafily  tamed ;  com- 

■on  poultry  mnitiply  {aft ;  ducks  thrive  well,  but  geefe 

md  tatkeys  feem  not  to  agree  wilh  the  climate.     Tur- 

tles  of  all  kinds  are  Tcry  common,  and  fometimes  of  a 

large  fize:     Crocodiles  or  alligators  of  a  non-delcript 

^•Kie*  hsTe  been  ibund  ten  er  twelTe  feet  in  length,  and 

Kiards  of  fix  different  fpecies.     Snakes,  which  are  al- 

■oA  innumerable,  haunt   the  hoafes   in  the  night  in 

Aareh  of  pooltry ;  and  one  was  oblenred  which  mea- 

&red  1 8  feet,  bot  was  happily  found  not  to  be  venom- 

oos.    'PHhes  are  in  great  Tariety  both  in  the  fea  and  in 

thc  rirers.     Befide«  the  whale,  the  (hark,  ftinging  ny, 

md  porp<H<«,  tbere  are  eels,  horfe-mackareI,  tarpoon^ 

CiTiUos,  monĕts,  fiiappers,  yellow-taih,  old-maids,  ten- 

pcMMidets,  and  fome  other  fi{hes ;  all  of  which,  eicept 

tbe  eels  and  ten-poonders,  are  eReemed  fine  eating.  Oy- 

ilcnan;  ibund  in-  great^abundance,  and  another  Aiell- 

Ah,  which  the  ntrtive«  eat.     Among  the  zoophytes, 

BoAe  is  more  wortiiy  'of  notice  than  the  common  fpange, 

wUdi-  cOTters  alt  the  fandy  beaches  of  the  river,  parti- 

cnhily  on  the  Bollom  ihore,  and  would  fetch  a  high 

jnetih  Oreat  Britaiq. 

Of  the  numerous  'Tcgetable  predudions   of  Serra 
iMAa,  oarHonts  tini  permtt  usotily  to  mention  the 
bnottittg.'    Rice,  which  is  the  plant  chieiiy  cnltiTated, 
« the  natiTes  iubfift  aImoft  entirely  upon  it,  grows-both 
ih  tbe  high  and  low  grounds.     It  profpers  mdeed  beft 
m  fWamps,  though  tne  grain  is  better  in  «  drier  foll. 
Nttt  te  rioe  the  caSida  conAitates  the  chief  ibod  oTthe 
iiAtHkuits,  and  is  rnl6vated  vTith  great  care.     The ' 
eoontty  KkeWSie  produces  yams,  Tarious  k!nds'of  p»: 
trioes,  eddoes,  or  the  antm  ijeulentum;    Oil-priiii,  plan- ' 
tiBw,  and  bananas ;  papaw,  guava,  oranges  and  Kmes ; " 
Itoai]aons,  mclons,  and  cncumDcrs  ;  pine-apples,  pigeon- 
pas„wfaichdieffiHlJike'EngUflip<a»tfea.go<xl  puUir) 
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maize  or  In£an-com ;  millet,  cocoa-nat  tiees ;  oclira ; 
the  tallow-tree ;  a  great  Tariety  of  tamarinds ;  different 
kinds  of  fig-ttees  and  plums ;  a  kind  of  frnit  refembling 
grapes,  but  more  acid  and  acrid ;  cherrics  refembling  9, 
nne  ne Aarine  in  tafte  ;  «  fpeciet  of  tbe  bread  friiit-tree  y 
.the  cream  fruit,  fo  callcd  becaule  when  wounded  it- 
yields  a  fine  white  juice  refembling  fugar  or  the  beft 
milk,  of  which  the  natives  are  Tcry  fond ;  the  mala- 
guetta  pepper,  or  grains  of  paradife ;  a  new  fpecies  of 
nutmeg,  but  whether  fo  good  as  the  common  fi>rt  ha» 
not  yet  been  afcertained  ;  a  new  fpecies  of  the  PeruTian 
bark,  which  it  is  hoped  'will  prove  as  ufeful  as  the  otber;' 
and  cola,  a  fruit  highly  efteemed  by  the  natiyes  foir-the ' 
fame  Artues  with  that  baik;  the  ricinus,  cadia,  dye- 
ffai£,  and  gums,  of  great  value ;  cotton,  tobacco,  an^ 
ft^r-canes,  wltidi,  it  is  thought,  woald  thriTe  eKceed»- 
ingly  well  under  proper  cuItivation. 

Confidering  the  ardour  of  tbe  maritime  nations  of  £a- 
rope  for  fettling  colonies  in  dlftant  regions  of  the  globe,  - 
it  is  fomewhat  fuTprifing  that  a  cliraate  fo  temperate" 
and  a  foil  fo  produ£tive  as  that  of  Sierra  Leona  did  not- 
long  ago  atlra£t  their  notice.     But  it  was  lelt  to  be-  co- 
lonized  fbr  a  better  parpofe  than  that  which  firt  drew 
the  natives  of  Europe  to  the  Weft  In<fiei  and  the  Ame-- 
rican  continent.     Being  thinly  inhabited,  Sierra  Leonk- 
•ppeared  to  fome  beneToIent  gentlemen  in  England  a- 
place  where,  without  inoommoiding  the  natives,  a  fuffi- 
cient  quantity  of  greund  loight  be  bought  on  which  to  ■ 
lettle  a  great  number  of  nce  negrocs,   wbo  in  1 786* 
fwarmed  in  London  in  idlenefs  and  want.    About  400' 
0f  thefe  'wretches,  together  with  60  whites,  moftIy  wo- 
men  of  bad  charaAer  «nd  m  ill  health,  weie  accordingly- 
ient  out,  at  the  chargeo^  goTemment,  to  Sierra  Leona. 
NeceSity,  itwashoped,  would  maius  tbemindaArious 
•nd  orderly  ;  and  Captain  Thomfon  of  tbe  navy,  who- 
conduded  tbem,  obtained,  fi>r  tbeir  ufe,  a  graDt  oJP  land^ 
to  his  majeAy  from  King  Tom,  the  neighbouring  chief,. 
and  aiterwaids  from  Naimbanna,  the  king  of  the  coun- 
try,     The  colony,  howeser,  ibon  went  to  luin  ;  but  the' 
land  whicb  they  occuiued^lieing^abimt  20  nJiles  fquare, 
his  majefty  was '  enabLsd  to  grant  byaA  af' parliamcnt' 
to  another  colony  founded--on  bettes'  prittd{des  and  fbr* 
a  fKIl  nobler  purpoie.  - 

The  moft  intdligent  meatrijett  of  that  ibciety,  -which* 
laboured  fo  ftrenuoufly  to  procnre  an  abcditicm  of  the' 
fi&ve-trade,  jtiftly  conduding  that  the  natiTCs  of  Gninea 
-would  reap  Tcry  littlc  benefit  from  the  -attainmcnt  dt- 
their  obje^,  unleia  tbey  (hcmld  be  taught-the  principles'- 
of  rdigion'  and  the'  arts  af  (nvil  life,  which  alone  can  - 
render  them  really  frec,  conceiTed  the  plan  of '  a  colony 
at  Sterra  Leona  to  be  fettled.'forthe'truly  generdo»  pur- 
poie  of  ctTtKuiig  the  Airicans'  by  maintaining  wilk' 
them'  a  friendly  intercoorfe,  and  a  ccmimerce'  in  eTery  - 
tbing  bot  men.-  This  {din  c«uld  not  be  oarried  int» ' 
e£fe£t  bot  at  a  Tcry  great  ocpencc  Sabiitrtptbns  were' 
therefi}re  opencd  upon  rational  and  equitaUe  terma,  and ' 
a  ftnn  deemed  iiiSieient  was  fpecdQy  raifed;  An  a^ltejT' 
parliametrt  wa»  pafiM  in  frivour  of-  this  fob&iibCrsv  by 
'which  thiey  were  incorporated '  by  the  denomination  aif ' 
Ae  Sierra  ^iiema  Con^any  ;  and  in  puritiancc^- 6f 'tiht ' 
a£t  they  h^itheir  firft  meeting  atLbndon  >iti>06koUf ' 
yi^l.-  :  ■'<"•»  ■•'  ;     ^ 

The'  diicdors  haTm^r  Aated  the  natotal  adrantagea^ 
df  Serra  Leorta,  and'  it»  prefent  nHferafale  oondition^ '. 
oMtmd,  thatth^.had-  not-mcMly  to  cAaUiaia  eaa^ 
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Strn-a.  nerad  {admry,  but  that,  to  introduce  c!viUzalton,  cuU 
'  tiyatkm,  and  a  fafe  trade,  the  company  muft  provtde 
£>r  the  iecarity  ef  the  perfon$  apd  property  of  the  co- 
loniib.  The  diredor»  theredre  refolved,  that  three  or 
£QBr  veffels  (Iwuld  fail  at  once,  with  fuch  a  number  of 
pcople  u  wottld  be  able  to  protedl  and  aAid  each  otherj 
with  goods  both  for  trade  and  for  .the  Tupply  of  ihe  co- 
lony.  Accordinely  fevcrai  veflels  failed,  having  on 
board  a  cotincil  tor  the  govemment  of  the  colony  and 
the  maiugement  of  the  coinpany's  aCTai^s ;  a  number  of 
^rtiCcers  and  other  ieryants  of  the  company  ;  (bme  fol- 
diers,  and  a  very  few  £ngli(h  iettlers.  l^he  dircAors 
were  laudably  cautious  in  the  choice  of  colonids.  They 
admitted  into  the  ibciety  no  whiie  man  of  bad  charac- 
ter,  or  who  was  not  s  declared  enemy  to  the  (lave-trade ; 
and  aa  the  chief  ob|e£t  of  their  enterprife  was  the  civili- 
zation  of  tlie  natives,  it  was  with  great  propricty  that 
tbey  cho&  more  than  three-fourths  of  their  fettlers  from 
the  free  negroes  in  Nova  Scotia,  who  had  borne  arms. 
for  the  BritiOi  govemment  during  the  American  war. 
The  fupeiintendant  and  council  were  particularly  in- 
AruSed  to  fecare  to  all  blacks  and  people  of  colour,  at 
.  Sierra  Leona,  equal  rights  and  equal  treatment,  in  all 
refpe6b,  with  whites.  Tbey  were  to  be  tried  br  jtiry, 
w  well  as  others ;  and  the  council  was  deiired  to  allot  to 
the  blacks  etaployments  fuited  to  their  prefent  abilities, 
and  to  aff>rd  them  eveTy  opportunity  of  cultivatitig  their 
talents.  All  ptadicahle  neans  of  maintaining  fubordi- 
natioa  were  dire£Iad  to  be  ufed ;  and  the  council  was 
efpeci^ly  inftru£led  to  promote  religion  and  morals,  by 
iupporting  public  worihip  artd  the  due  obfervance  of 
the  Sabbath,  and  by  the  inIIru£lion  of  the  peopla^  and 
the  education  af  cbildren.  But  no  perfon  was  to  be 
prevented  fron  perfonniiig  or  attending  reh'gious  wor- 
ihip  in  whatever  place,  tbne,  or  manner,  ne  might  think 
fit,  or  from  peaceably  incukating  his  own  relieious  opi- 
nions.  Orders  were  given  ra  chooiing  the  Icite  of  a 
town,  to  conHder  health  as  the  firll  obje£I ;  and  the 
firft  town  wa;  direded  to  be  called  Free-Tov>n.  Arti- 
cles  for  building  and  cuUivatioa  were  fent  out,  beAdcs 
the  cargoes  for  proleculing  tbe  company's  commerce ; 
and  ichools  for  reading,  writing,  and  accounts,  were 
ordered  to  be  fet  up  for  the  purpofe  of  inflru£ting  the. 
childi«n.of  fuch  naxives  as  Ihould  be  willing  to  put  them 
under  the  company't  ear«. 

The  leatjing  objed  of  the  ctnnpany  was  to  fubft!tute, 
fot  that  difgraceful  traSic  which  has  tooleng  fubfifted, 
a  £air  coBaiaerce  with  Aiirica,  and  all  the  blellings  which 
inight  be  eape£led  to  attend  it.  Conliderable  advaiv- 
tages  appeared  hereby  likely  to  refuh  to  Great  £ritain,. 
not  otily  from  our  obtaining  feyeral  eonimodities  cheap- 
er,  but  alfo  for  opcning  a  market  for  Britiih  manu- 
£i£lures,  to  the  incieaiir^  demands  of  which  it  is.  diiB- 
cult  to  ailign  a  limit.  From  ihis  connc£Uon,  Africa 
was  likely  to  derive  the  llill  more  important  benefils  of, 
relwion,  morality,  and  civiliziition.  To  accompliih 
theJe  purpofes,  it  was  neoeCary  for  th^  comptuiy  to 
poiTe^s  a  tra£t  of  land,  ai  a  reporitoiy  for  ^h^r  goods, 
arid  which  the  Africans  migbt  culliv»t^  in  pcace,  lecure 
from  thc  savages  of  the  flave-trade.  It  had>  bcen  afcei;- ' 
tained,  heyond  a  doubt,  that  tbe  clin).atc  aiid  foil  ef 
Airica  were  admirably  iuited  to  tne  growth  of  Tugar, 
fpices,  coffee,  cotton,  indigo,  rice,  and  cvery  Other  Tpe- 
cies  of  tropical  produce.      The  corapany  pDopoGsd  to 


the  example,  \sf  a  fpinted  cultivation,  on  its  owo  ao-  Saa 
cotmt.  Dire£Iions  were  given  to  the  company's  cod.  ""tH 
mercial  agent  to  pulh  forward  a  trade,  in  a  mode  pre. 
fcTibed,  in  the  prefent  produce  of  Africa.  Meafuiet 
were  taken  for  cultivating,  on  the  company's  accoant, 
the  moft  proGtable  tropical  produce  ;  and  in  particular, 
a  perlbn  of  long  eiperience  in  the  Weft  Indies  was  oc- 
dered  to  begin  a  fugar  plantation.  A  mineralogiA  and 
botanift  were  likewife  engaged  to  go  out  and  esplaie 
the  cotmlry  for  new  articles  of  coim&erce. 

£very  thing  being  thus  fettled  upon  the  moft  equitt* 
ble  and  benevolent  principles,  the  Aiips  (kHed  with  tbc 
BiitiAi  colonifts,  to  whom,  in  Macch  1792,  were  addcd 
1 13 1  blacks  from  Nova  Scotia.     The  native  cbie&  be> 
ing  reconciled  to  the  plan,  and  made  to  underftand  it^ 
beneficent  tendency  towards   their  people,    the  colony 
proceeded  to  build  Pree-Towti,  on  a  dry  and  rather  cle^ 
vated  fpot  on  the  fouth  fide  of  the  river.     It  occnpitd 
between  70  and  80  .acres,  its  length  being  abont  oiie- 
third  of  a  mile,  and  its  breadth  nearly  the  (ame  ;  and  it       ' 
contained  near  400  houfes,  each  baving  one-twelfth  of 
an  acre  annexcd,  on  which  a  few  yegetables  were  rai^ed. 
There  were  nine  ftreets  mnning  from  north-weft  to  (outh- 
eaft,  and  thiee  crofs  ftreet8,  all  80  feet  wide,  except  one 
of  160  feet,  in  the  middle  «f  which  were  all  tbe  public 
buiUings.     Thefe  confifted  of  a  goveraot's  houw  and 
oSices  ;    a  large  ftore-houfe ;   a  large  hofpital ;  fix  or. 
eight  otber  boulĕs,  odices,  and  (hops,  occupied  hy  the 
company's  fervants ;  and  a  cburch  capable  .0f  contaiii- 
ing   800  people.     The  coloniAs  at  firft  fufiicred  moch 
fix>m  the  rainy  feaibn,  againft  which  it  was  not  in  tbor 
power  to  provide  fu({ident  proteAion;  but  at  theead, 
of  it  they  recovered  in  a  great  meafitre  thei^  beallh  and 
fpiiits,  and  proceeded  wiUi  alacrily  to  execate  the  va- 
rions  purpoiiss  t>f  their  (isttlement.     To  excite  emnlatioB 
in  culture,  the  govemmer.t  gave  premiums  to  thak  co- 
lonifts  wbo  raiied  the  greateft  quantities  of  rice,  yaios, 
eddoes,  cabbages,  Indian-  com,  «nd  cotton,  refp«Sively, 
To  limit  the  cxceffe$  of  tbe  (lave-trade,  and  gain  the 
fiavour  of  thc  neighbouring  chicfs,  the  dire£lors  mftrtift'H 
ed  the  govemor  and  council  to  redeem  any  native  (roia 
tbe  neighbourhood,  wbo  (hould  be  unjuAly  (bld  either. 
to  or  by  a  Briti^h  iubje£l.     The  (ĕryants  of  tbe  compa-. 
ny  condn£Ied  themfelves  with  the  uliaoft  propciety,  be-. 
ing  fober,  moral,  attd  exemplary  ;  and  fnnn  the  laboins 
of  the  clergymen  were  derived  {crvjces  highJy  important 
in  every  point  of  view.    '£efore  the  end  of  two  yea» 
from  the  inftitulion  of  the  colony,  order  smd  induAiy 
had  begnn  to  (bow  their  e&£}s  in  ait  iiu:reafing  prc^-. 
rity.     The  woods  had  been  cut  down  to  the  dr£^ance  of- 
about  threc  £ngli(h  miles  all  round  tbe  -town.    By  (helĕ 
means  the  climate  hsd  become  healthier,  and  fickne(s 
had  riiinisilhed:     The  fame  of  the  colony  fpread  tiot 
only  along  the  :whale  weftero  coaft  'of  Africa,  .but  alb  to 
parts  far  diftant  from  tbe  coaft  ;  embalTtes  had  been  le-'- 
ceived  of  the  moft  friendiy,  nature  from  kings  and  prinr' 
ccs  feveral  hundred  miles  diftant ;  and  the  native  cbic6.  . 
had  'begun  to  fend  their'  children  to  the  celony,  with 
full  oonfide>)ce,  to  be  teught  reading,  writing,.  and ac 
courjts,  and  tobe  brought  up  ih  the  Chriftian  relinaa.' 
In  a  vord,  .itwas  not  witbout  grou&ds  that  the  direc-. 
tors  looked  for«wrd4o  'that  joyiul  period  when,  by  tbe. 
iniluciKe  of  tbe  company's  meafurea,  the  continent  of 
Airica  (hould  be  refcued  from  ber  prelĕnt  ftate  of  dark-. 


iolbuA  the  natiTcs.to  rufe.thefe  wucl^  and  tp  fet  tbei& ,  oeis  and  auiĕ.n^,  and  cxhibit  <»  dclightiul  iccBe  of  %ht 
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ind  iiMwledge  of  cii^isatioii  aiid  ordier,  oF  peaceiul 
iaiu&tj  «nd  domeiiic  canifort.  On  their  beneitcent 
eieitioiu  they  hoped  with  confidence  for'the  bleSing  of 
Prondence }  they  were  countenanced  and  fupported  by 
the  Briliih  govemment }  and  upon  the  breaktng  out  of 
the  prcdant  war,  the  Frcnch  Canvention  authoTifed  one 
of  tbeit  agents  to  write  to  the  direSor*,  requeAing  a 
fiiU  account  of  tbe  defign  of  the  inftitution,  and  the 
names  of  the  (hips  employed  in  their  fervice,  and  affu- 
ling  tkeiD  of  the  go«d  wiihes  of  the  French  govemnient 
to  fi>  noblc  an  undertaking.  How  completely  that 
govemment  foIfiUed  its  pramife  is  very  generally  known. 
Having  vindicated  the  rigbts  of  man  in  Europe  by  the 
vi(^tion  of  every  principTe  of  truth  and  judice,  they  de- 
temiined  by  the  fame  means  to  give  light  and  libertj  to 
the  Africans  }  and  that  they  have  fiilly  carried  their  de- 
tenmnation  into  effeft  Will  be  feen  by  the  follo<wing  cit- 
tnft  of  a  letter  from  Mr  Afzelius,  the  company's  bota- 
niH,  dated  Sierra  Leona,  ijth  November  1794.  "  The 
FreDch  h<tve  been  here  and  have  luined  ut.  They  ar- 
rive(l.on  the  28th  of  Seplcmber  Iaft,  early  in  the  merri- 
ing,  with  a  fleet  confifting  bf  one  large  ttiip,  two  £H- 
gates,  two  armed  brigs,  and  one  cotler,  together  with 
two  krge  anned  merchant  (hips,  taken  by  them  at  the 
Ides  de  Lofs,  an  £ngli<h  flave  fa£tory  to  the  north  of 
our  colony,  and  which  they  have  airo  deHroyed  and 
bomt.  So  well  had  they  conceakd  their  nation,  that 
we  took  thesi  at  firft  fer  Engliili.  They  had  Englilh- 
buik  veffel9,  which  wete  rigged  in  the  Engliih  way. 
They  (howed  the  £ngli(h  flag,  and  had  thei/  ^ailors,  at 
lead  thoie  we  faw  on  deck,  dreSed  like  £ngliih.  In  ihort, 
we  did  not  percMve  eur  miRake  till  we  obferved  them 
poindng  thetr  guiu.  We  had  not  Arength  fufiicient  to 
icfift,  imd  therefore  our  govemor  gave  orders,  that  as 
faon  as  tbey  Ihoold  begin  to  £re,  the  Britiih  flag  (hould 
be  Aruck,  and  a  iiag  of  truce  hoiiled.  Accordingly 
tUs  vras  done,  but  iliil  they  continued  Giing,  and  did 
Bnich  damage,  both  within  and  without  the  town. 
Tbey  kilkd  two  people  and  wounded  three  or  four.  £ut 
as  we  did  not  underAand  the  meaning  of  this  proceed- 
ing,.  we  «flbed  tiiem  for  an  esplanation }  aiid  they  an- 
fwered  ns,  that  we  Aiould  difplay  the  flag  of  liberty,  as  a 
preof'ef  eur  (iibmiAion.  We  effured  them  that  it 
Oiaold  already  havc  been  done,  if  wc  had  had  any, 
which  tenniDated  the  faoftilities  fram  the  ihips.  In  the 
sean  time,  inoA  ef  tbe  inhabitants  bad  fled  irom  the 
town,  having  takcn  with-them  ts  much  of  tkat  pro- 
perty  as  they  conveniently  could  in  fuch  a  huny.  I 
was  with  the  goYemor,  together  with  a  nuitobeT  of  o- 
thos  j  but  as  Toon  as  I  was  certain  they  vrere  enemies, 
I  went  towatds  my  ewn  hoafe  with  a  view  to  fave  as 
imich  as  poilible  of  my  property  and  natural  coHeAions ; 
bot  was  received  in  fuch  a  numner,  that  I  could  not  ven-< 
tuie<to  pioceed.  My  houfe  was  Gtnated  near  the  (horc, . 
and  unfortinrately  juft  oppoAte  the  frig«te  which  fired. . 
I  iinv  tbe  balls  pafling  ihrough  the  bouie,  and  heard 
dum  wbizzing  about  my  ears.  I  faw  that  I-  (hould 
'Ue  all  my  propcrty  f  but  li^ewas  dearer  to  me,  andl' 
InAened  to  the  woods. 

'^  In  the  aikemoon  the  enemy  landed,  finding  the  town- 
tiinoft  deftitute  of  people,  but  rich  in  prDvi(ions,  cloth- 
ing  and  olJieT  ftores.  They  began  immediately  to  break 
open  the  houies  and  to  pbandtr.  What  they  did  not 
Kmt,  diey  dctboyed,  burot,  or  Axew  into  the  river. 


They  killed  all  tlie  cattlc  and  animals  thcy  fMUuI  In  tbe 
iields  or  ftreets,  yards  or  eUewherc,  net  ^^^iing  cven 
affes,  dogs,  and  cats.  Tfaefe  procecdings  tkey  conti- 
nued  the  whole  iiicceeding  week,  till  they  had  entirel^ 
ruined  our  beautifal  and  prefpeiing  coiony  ;  and  when 
they  fottnd  nothing  morc  worth  plundeiing,  thcy  At 
fire  U>  the  public  buildings  and  ali  the  houies  belong- 
ing  to  the  Eoropcans  j  and  buint,  as  thcy  Sui,  bj.  aw^ 
take  nine  or  ten  hottfcs  of  the  coloniils.^ .  In  the  meah 
time,  they  were  not  Iefs  adive  00  thc  watcr.  The^ 
ient  three  of  their  veffels  to  Bance  iiland,  aa  Engbih- 
ilave  fa£lory  higher  up  the  rivef,  which  they  plundered  - 
and  bnint,  together  with  iiame  ilave  Aiips  Ijing  there.- 
They  took  befides  about  10  or  X2  priscs,  incloding 
the  conipany's  vcffi:lt.  Moft  of  ibcie  they  unloadeo 
and  bumt.  They  took  aleng  with  tbcm  alfo  two  af 
our  armed  veffels,  o:\e  of  which  was  a  lacge  (hip,  ladcn 
with  provirions,  and  wbich  had  been  long  txpo&ed.y 
bnt  ibe  unibrtunately  wrived  a  few  days  too  ibon,  and 
was  taken  with  her  whole  cargo.  We  cxpe£ted  at  leaA 
to  rcceive  our  prtvate  letteri,  but  cvenAhis  wat  rciiifed, . 
and  they  were  thrown  oveifaoard.  At  lafl,  af^  in- 
Aiding  on  us  erery  haidihip  vre  could  fui&sr,  only  fp»> 
ring  our  livcs  and  the  kouies  of  the  coloniHs,  thcy  faileiii 
on  tbe  ijth  of  OSober  laft,  at  noon,  proceeding  down* 
wards  to  the  Gold  Coafi,  aad'Ie&  us  in  the  mo&  dread- 
iiil  fitiiation,  withoat  provi£ans,  aedicincs,  clothes,.. 
houies,  orfumiture,  &c.  &c.  and  I  £ear  much,  that  moft 
of  us  (Lould  have  periihed,  had  •  not  our  friends  in  tke 
neigbbourhood,  both  natives  and  Europcans,  who  weie 
fb  oappy  at  to  efcape  the  cnemy,  been  fo '  kind  a«  to 
fcnd  ut  what  they  could  fpate.  in  the  mean  ttmc,  tnoA 
of  ut  have  ather  been,  oc  ilill  are,  very  fick,  and  many 
faave  died  fqr  want  of  proper  food  and  medicinc.  Tbie 
worft,  bpwever,  is  now  paft.  At  Ieaft  we  are  not  m 
any  want  of  proi^fion,  although  of  the  coaiieft  kinrf, . 
bnt  are  deftitute  of  the  moft  neceffary>artiek«  and  uten- 
fils  for  the  boute,  tbe  table,  and  the  kitchen.'' 

It  was  thus  that  the  ConTcntioB  exactited  their  pur-  - 
pott  oijfhreai/Mg  iigkt  audiiberty  through  tlwworU,  Tbe  - 
Sierra  Leona  cideoy  waa  «ftabli(hcd  far  no  othcr  end 
than  to  abolifli  the  ilave-tTade,  to  enlighten  the  A&i- 
cans^  and  to  reiider.them  nrtuous,  rational,  .fi«e,  and 
happy  ;   and  tht^  powctAil  patrons  of  the  lightt  of 
man  dci^royed  that  colony  with  many  ciicumAancet  ef 
thc  iw^  wanton  cnielty.    Though  Mr  A&eliut  it  a 
Swede,  and-  ought  tbereGMc  Xa  bavc  been  proto^led  by 
tbe  laws  of  neotrality,  thcy  bumt  bis  houfe  with  tbe 
reft )  deprived  him-  of  his  trunks,  his-  clothes,  and  his  - 
bed  ;  deftroyed  the  natural  curiofities  which  be  had  col- 
kded  at  the  faazard  of  his  life  ;  and  carried  away  the  - 
inibrumeots  by-  means  «f  which.  only  h*  could  coUeA' 
Bkore. 

In  1798,  Frec-Town^  cotififted  o£' about  300  houict, 
and  a  number  of  public  buildings,  togetbcr  witb  three 
wbaris.  Ttie  govemiBent-boHie,  (b  fituated  as  to  com- 
mand  the  town  and  harbour,  was  pcotedcd  by  a  pali- 
fade,  and  firpieccs  of  cannoD.  The  inhabilantt  of  tbis 
coleny  were  then  computed  at  laoo,  of  whoai  15  were 
OiopkecpeTS,  35  £(hcnnen,  10  trading  (hipinaften,  ownors 
of  imaU  veffelB,  1 5  feaaaen,  20  kbouccrs  employed  by  the 
company,  4  fchoo]nafters ;  about  one  balf  of  tbe  wbale 
populatim  pctty  iarmers,  and  the  reft  mechanks.  The 
nuiaber  o£  Ĕuropeant  refidcnt  at  that  tinc  in  the  coIeBy-' 
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^  metn,  xm  aboot  50,  and  itaalj  400  fice  natlTci  wmught  u 
■■»       '  iaoourers  foi  Wkget,  on  the  ramu  ia  the  colony. 

A  charter  af  juAice  wa*  obtained  in  1600,  to  controul 
'  the  turbulence  of  the  black*  from  Nova  Scotia,  and  a 
'  fmaU  ntilitary  farce  from  Goree  wat  ilationed  at  Siena 
'  Leona.  Parliament  allowed  the  company  7000I.  for  the 
'  purpofe  of  ereding  a  fort,  with  a  promire  of  SoooL  more 
-  fi>r  the  famc  underLaking.  The  company  alib  received 
'lOjOOoI.  fbr  their  expence  in  fettling  the  blacks  from 
Nova  Scotia,  and  a  vote  of  parliament  agreedto  pay 
4030L  £ar  fupporting  th*  cinl  govemment  of  the  c». 
•louy. 

The  Maroons  arrived  in  Sierra  Leona  in  the  month 
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deffreefukfided}  «nd  th«e.ttrea&>n  tobdbwa,  dmk  Snt» 
ratac;r  originated  with  the  troops  when  thcT  enteicd  the  I  ' 
colony,  and  their  habits  of  intemperance,  than  from  «iit^^ 
difptder  conneded  with  their  rcfidence  in  that  Stuation.  ' 
The  number  of  birtba,  which  has  fac  ibme  tlme  eicced- 
ed  that  of  the  deaths  in  the  colony,  is  a  iatts£sd0iy  praof 
tliat  it  is  net  unfriendly  to  population. 

Sierra  Leona  is  already  rendered  iĕcore  agaioft  the 
only  enemies  wfaofe  hoAilities  it  has  immediately  to  k^ 
prehend  ',  ils  re&urccs  are  increalcd ;  its  cultivation  re- 
viving  ;  and  it  is  in  the  poSeiTion  of  CTery  adTantage 
that  can  aiife  from  thc  enjoyment  of  intemal  tran^uU. 
lity  and  order.  It  is  fufiicient]y  maDlfeft,  from  the  in. 
conveniences  ali;eady  experienced  iu  tbe  colcmy,  that 
duiing  its  continuance,  it  wiil  be  eScntially  necc&ry  to 
fupport  a  local  govemment  capable  of  maiotaining 
order  among  its  inhabitants,  and  aSbrdiog  thempio- 
tedion.  Tbe  expence  of  the  civil  eilabUihment  tor 
fome  years  to  come  cannot  be  eilimated  at  lels  than 
lOjOooI.  per  annum  *}  that  of  completing  the  propiAdtni» 
works  has  been  eilimated  at  8000L  It  alio  appears  that/nM  if 
the  deience  of  tbe  colony  will  require  the  preiient  toIuh-'^"^ 
teer  force  to  be  permanently  kept  up,  the  espcnce  of  ^^17^ 
which  has  been  eiUmated  at  4CO0I.  per  annum ;  «1^,(0,1» 


-«f  0£tot>er  1800,  and  greatly  aSiiled  in  fuppreiling  an 
infurredion  of  tbe  Nova  Scotia  blacks,  who  hadat- 
tempted  to  feize  on  the  goTcmment  of  the  colony.  A 
■body  of  natives  of  the  Tmmaney,  headed  by  two  of  the 
iugiti^e  blacks,  made  an  attack  on  the  unfinilhed  £>rt 
-on  the  iSih  of  November,  about  day-break,  but  thcy 
were  repulfed  with  lofs.  A  truce  was  concludcd ;  bat 
,it  was  fuppofed  that  the  Timmanee  chie£i  would  make 
uie  of  this  interval  to  form  alliancea  with  the  natives  a- 
•gainil  the  Britiih,  in  order  to  exterminate  them  from 
this  part  of  Afiica.    Soldiett  to  the  anount  of  6^  were 

■brought  £rom  Gorec,  and  a  ihip  of  war  was  iUti<Hied  in     that  eitabliilunent  ihould  be  difcontinued,  a  regular  g^-cetii 
the  nver,  to  defend  the  fettlement.  riibn  muil  be  maintained  at  the  confiant  cilabliihment  af '7^ 

Ini8o2,  parliament  again  Toted  io,oool.  to  the  com-     lOD  e£fedive  men,  excIufiTe  of  about  20  artillety  men, 

which,  conAdering  the  numerout  cafualties  in  that  di- 
and  great  expende  of  fupporting  them,  would  es- 


pany,  Cor  thc  annual  expence  of  the  iettlement ;  and  in 
FebniaTy  1803,  the  direAort  weie  informed  by  Lotd 
Hobart,  that  it  woold  be  for  the  tntereil  of  the  cdlony  to 
4ransier  the  ciTil  and  militaiy  power  fram  the  company 
to  the  Britiih  goTemment.        • 

When  Captain  HaUoWell  airiTed  at  Serra  Leona  on 
the  i2thof  January  1803,  he  fottnd  the  colony  in  a 
■wretchcd  condition,  leporting  to  goTcmment  on  his  re- 
tura,  that  the  Maroons  were  not  iatitfied  with  their  con- 
dition,  regarding  it  as  one  in  wbich  they  could  not  find 
fubfiftence ;  that  pravifions  ef  cTery  defcTiptien  were 
both  icarce  and  dear ;  that  its  inkabitdnts  liTcd  in  hoorly 
danger  irom  the  natiTcs  •,  and  that  the  whole  coloniila 
liTca  in  a  ilate  of  defpondency.  GoTcmment,  howcTcr, 
w^  afterwards  fatisEed,  from  the  explanations  of  the  di- 
ledors  and  their  ferTants,  that  the  account  of  Captain 
Hallowell  was  by  much  too  uniaTourable.  £xpedatioos 
are  indulged  that,  iince  the  entlre  abolition  of  the  ilaTc- 
trade,  the  colony  wiU  foon  obtain  a  ilouriihing  trade 
with  the  natiTcs,  in  tbe .  exchange  of  Britiih  manu£ic- 
tnres  for  the  raw  produce  of  the,  interior  parts  of  A- 
frica. 

A  committee  Qf  the  houie  of  commont  has  had  a  moil 
iatis&£tory  ptoof  of  the  progreiTiTe  improTcmcnt  of  the 

.  intemal  adminiiltadon  of  the  colony,  ariCng  irom  the 
additional  powers  conferred  on  the  company  by  tbe 
■charter  of  juitice,  and  the  incieafed  ngilance  and  exer- 
'tion  of  the  Company's  &iivants.  The  Maroons  haTc,  in 
a  great  meaiiire,  abandoned  ibme  peraicious  habits  they 
had  long  indulged,  and  by  their  attachment  to  the  co- 

'  lony,  and  pcaceable  demeanour,,  have  merited  the  ap- 
ptobation  of  goTcmment.     The  progrefs  made  in  the 

:  .creSion  of  works  has  been  conSderable,  «nd  the  colony 

'  may  be  regarded  in  a  iiate  of  fufficient  fecurity  againtt 
.■the  attack  of  any  nattre  power.  A  body  of  Tolunteers 
has  been  raiied  Tnthin  the  colony,  whoie  fidelity  and  at- 
4a^ment  haTc  been  tried  by  experience.  The  ficki^Is 
,^sd^ortaIity  which  for  fome  time  exifted,  haTe  in  a  great 
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mate, 

ceed  the  fum  already  mentionĕd. 

SIERR A  MOKEKA,  a  confiderabIe  ridge  of  iM^wwtaint 
of  Andalafia  in  Spain.     See  SrAiK. 

SIEUR,  a  title  of  refpea  ammig  the  TteaA,  like 
that  of  mtjfier  among  us.  It  is  much  uied  by  lawyett, 
BS  alfo  by  fuperiors  in  their  letteis  to  in&riors. 

SIPANTO,  or  Siphamto,  an  iiland  of  the  Atchi- 
pelago,  to  the  vrc&  of  Paros,  to  the  iK>rth-eaft  «f 
Milo,  and  to  the  louth-weit  of  Serphanto.  The  air  is 
fo  good  here,  that  many  of  the  inhabitanU  Uve  to  the 
age  of  120  )  and  their  water,  firuits,  wild  ibwl,  and 
poultry,  are  excellent,  but  more  efpecially  the  giapes. 
It  abounds  with  matble  and  graiiite,  and  it  one  of  tbe 
moft  fertile  and  beft  cultivated  of  thefe  iilands.  The 
inhabitants  employ  themielves  in  cultivatiBgoliTe-trec* 
and  capets  }  and  they  have  Teiy  good  iilk.  They  trade . 
in  figs,  onions,  wax,  honey,  and  ikaw-hats ;  and  may 
. be  about   8000  in  alL.  £.  Long.  25.  ij.  N.  Lat. 

37- ?• 

SI-FANS,  or  Tou-faks,  a  people  inhabiriag  thter^ 
country  on  the  weil  of  China.  Their  countiy  is  oiilyGnuraL 
a  continued  ridge  of  mountains,  incloied  by-  the  riTen  ^H^IJ 
Hoang-ho  on  we  north,  Ya-Iong  on  the  weil,  and^^^i 
Yang-tie-kiang  on  the  eaft,  between  the  ^oth  and  35th- Ky 
degreet  of  norUi  latitude. 

The  Si-iant  are  divided  into  two  idndt  of  people ; 
the;one  are  called  by  the  Chinefe  Blaci  Si-fans,  tbe 
other  Tielloto;  names  which  are  given  them  from  the 
diSerent  colours  of  their  tents.  The  black.  are  the  moft 
clowniili  and  nretched  ;  they  Iive  in  fmall  bodies,  and 
are  governed  by  petty  chiefs,  wbo  aU  dcpend  upon  a 
greater. 

Thc  yellow  Si-fans  are  fubjed  to  &milies,  the  oldeft 
of  which  becomes  a  lama,  and  «iTumes  the  yeUow  dre£i. 
Thefe  lama  princes,  who  command  in  their  rerpe£Uye 
diilridks,  haTe  the  power  of  trying  cauiis,'andpuniih- 
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ttM  kig;  trimtmls 'i  bnt  tlieftgoWmTt*nt  1»  by  ho  vaAns 

I      btotienfbme;'prov)cled  certain  honours  are  paid  theiii, 

J^MwJ  tliey  leceiTC  punattally  the  ddts  of  the  god  To, 

^""^  whicb  anotint  to  v4ry  litile,  they  njOleft  -none  of  their 

SibjeAs.  •  The  greater  part  of  the  Si-fan«live  in  tents  } 

bo»  Ibme  of  th«n  haive  houfes  built  of  «arth,  and  even 

brick.    Their  habitalions  are  iiot  conltguous  ;    they 

bm  at  moft  but  (onie  ^niall  hamlets,  confiiting  bf  five 

o<^  iix  iamilies.     They  fced  a  great  number  of  Aocks, 

»d  aie  Tir  no' want  of  any  of  the  neceSartes  of  Kfc.  Th* 

principalwrticle  of  their  trade  is  rhubarb,  virfaicfa  their 

coontry   produces  in   great   abundance.     Their  horres 

aitimall  ;  but  they^are  well  ttiaped,  lively  and  robuA. 

Thefe  people  are  of  a  proud  ahd  independetit  fpirit, 
aod  ■wkrrewledge  with  rehiftance  the  fuperiority  of  the 
Chinele  gwernmeirt,  to  which  they  have  been  rubjed- 
edr"^en  theyare  fummoned  by  the  mandarins,  they 
ratcly  appear  j  but  the  goremment,  for  political  reafons, 
winlu  at  this  contempt,  and  endeavours  to  keep  there 
r  intn£teble  ftibje£ls  under  by  mildners  and  moderation  : 
it  'Wwld,  l>efides,  be  difficttlt  to  employ  rigorous  means 
in  order  to  reduce  them  to  perfeft  obedience  ;  their 
I  wild'  and  frightful  mount^ns.(the  tops  bf  which  are  al- 
way»  «wered  with  Ihow,  even-  in  the  month  of  July) 
wiaU  'aSbrd  them  places  of  (helter,  from  which  they 
eonld  never  be  driven'fcy  force. 

The  curtems  of  there  moun-lJaineers  are  totally  diSe- 
RBt  froRi  thofc  of  the  ChlneTe.  It  is,  for  example,  an 
•ft  of  great  poHtene6  among  them  'to  prefent  a  white 
bandkerchief  of  taAEety  or  Hnen^  "when  they  accoft  any 
i  pMfoBirhom  they-are  def5roos'-of'hotiouring,  AIl  thcir 
leligion  confifts  in  their  adaration  of  the  god  Fo,  to 
whcra  ihey  have  a  (Ingalar  attachment ;  their  fuperfli- 
I  lians  Terteration  extends  eren-  to  his  mimi^ers,  on  whom 
they  hav«  conlidered  it  as  their  duty  to  cbafer  fiiprerac 
jwwer  'and  the-  governmeiit  of  tht  hation. 

■SIG AULTl AN  dpehation,  a  mfcihod  of  del!very 
in  cafcs  o^diticnlt  labour,  ffrft  prB£l!fed  by  M.  Sigaull. 
It  eoafifts  in  enlarging  the  dimenfion»  of  the  pelvis,  in 
onier  to  procure  a  (afc  'paA^ge  to  the  ehild  without  in- 
joring  the  'mother. 

SIGESBECKI A,  »  genu?  of  plants  belonging  to  the 
dA  of  lyngencfia,  and  to  the  order  of  polygarai»  fuper> 
tm  ;  mi  in  the  natural  fyftem  ranging  under  the  49th 
trder,  Gunfio/itit.    See  BaTANY  Mex. 

MGETH,  a  town  of  Lower  Hungary,  and  capital 
«f  •  caitnty-of  the  fame  name.  It  is  feated  in°  a  morafs, 
tad  hat  a  triple  wall,  with  ditches  fu]l  of  water ;  and 
isilebiided  by  a  cititdel,  being  one  of  the  (Irongelt  p\i- 
wt  in  Hungary.  It  now  belongs  to  the  'houfe  Qf  Aa> 
Aria,  and  was  retaken  from  the  Turks  in  1669,  afler  it 
iiad  been  blocked  up  two  years.  In  fome  maps  it  i« 
oned  Zt>«/.     £.  Long.  18.  58.  N.  Lat.  46.  17. 

SiGHING,  an  eSbrt  of  naturfc,  by  which  the  lungs 
atc  pnt  into  greater  motion,  and  more  dilated,  fo  that 
tlie'bkMd  paiTes  more  freely,  and  in  greaier  quanlity, 
to  the  le(t  ai»tcle,  and  thence  to  the  ventricle,  Hence 
we  leam,  £iys  Dr  Hale«,  how  figh!ng  increafes  the 
btte  of  the  blood,  and  confequently  proportionably 
clwcn  atid  rclieves  mture,  when  oppreJTed  by  its  too 
flow  motion,  which  is  the  ca&  of  tbofe  who  are  dejedcd 
«nd  fad. 

SIGHT,  or  Vi»iO!r.   "See  Ahatomt,  N*  144.  and 
JnJtii  fub|oinod  to  Optics. 
VoL.  XIX.  Part  I. 
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Tmfierjfe£]i6ii  o/^StGHT  v>ifh  regarilo  Cohuri.  Under     Sightf 
the  article  CoLOURS,  is  given  an  inftance  df  a  rtrangc        !'• 
deHciency  of  fight  in  fome  peopl^,  who  could  not  diftinr    J;  *^*i. 
guiOi  between  the  dilTerent  colours.    In  the  Phil.  Tranf.  ■ 
Tol.  lxviii.  p.  611.  we  have  an  account  of  a  gentlemai» 
wfao  could  not  diftinguifti  a  claret  coloiir  from  black. 
Thefe    imperfe£lions  are   totally   unaccountable   frota 
any  thing  -^c  yet  know  conceming  the  nature  of  this 
fenre. 

SeconJ  SlGHT.     Sec  SSCOND  Slgki. 

SIGN,  in  genera),  the  marl^  or  charailer  of  fome« 
thing  abfent  or  invifible.     Sce  Cuaracter. 

Amung  pbyScians,  the  term  Jign  denotes  fome  ap- 
pearance  in  the  humari  body  which  ferves  to  indicate  or 
point  out  the  condition  of 'the  patient  with  regard  U> 
health  or  direafe. 

SiGN,  ih  Algebra.     See  Algebra. 

SiGN,  in  /4Jlronomrj,  a  conHellation  containing  a  lath 
part  of  thc  zodiac.     See  Astronomy  Index.  ^ 

Nayal  SIGNALS.  When  we  read  at  our  fire« 
fide  the  account  of  an  etlgagcment,  or  other  interefting 
operation  of  an  army,  our  attention  is  generally  fo  icuch 
engagedby  the'rĕfults,  that  wc  Bive  bot  little  to  the 
moveroents  which  led  to  them,  and  produced  them;;  and 
we  feldom  form  to  ourfelvts  any  diftinfl  nolion  of  the 
condudt  of  the  day.  But  a  pro^eATtonal  man,  or  one  ac- ' 
cuftomed  to  refleftion,  and  who  is  not  fatisfied  with  the 
mere  indulgence  of  eager  cutiofity,  folIows  every  regi- 
ment  in  its  movcments,  endeavours  to  fectheir  connec-' 
tion,  and  the  inAuence  which  they  have  had  on  the  fate 
of  the  day,  and  eveii"lo  form  to  himrelf  a  general  notion  ' 
of  the  whole  fcene  of  a^ion,  at  its  diATerent  interefting 
periods.  He  looks  with  the  eye  of  the  general,  and  feei 
his  orders  fuccecd  or  fail. 

Bdt  few  trouble  therofelvcs  farther  about  the  narra^ 
tion.     The  mbvement  is  ordercd  ;  it  is  performed  ;  and 
the  fbttune  of  the  day  is  determined.     Few  think  how  " 
all  this  is  brought  about ;  and  when  they  are  told  that 
during  the  whole  of  the  battle  of  CuRiin,  rrederic  the 
Great  was  in  the  upper  room  of  a  country  inn,  from         "^^ 
whence  fae  coiild  view  the  whole  field,  while  his  aids 
de  camp,  on  horfeback,  waited  his  orders  tn  the  yard 
below,  they  are  (truck  with  wonder,   and  can  hardly 
conceive  hc)vr  it  can  be  done  :   but,  on  refleftion,  tliey 
fee  the  poAtbility  of  the  thing.     Thcir  imagination  ac- 
companies  the  meiTetyger  from  the  inn  yard  to  the  fcene 
of  ailion  ;   they   hear  the  general*s  orders  delivered, ' 
and  they  expefl  its  execution, 

But  when  we  think  for  a  moment  on  the  fituation 
of  the  commander  of  a  fleet,  conBned  on  board  one 
ftjip,  and  this  ftiip  as  much,  or  more  cIofely,  engaged, 
than  any  other  of  the  fleet ;  and  when  we  reflea  that 
here  are  no  meSengers  ready  to  carry  his  orders  ta 
Aiips  of  the  fquadron  at  the  diftance  of  miles  from  him, 
and  to  deliver  them  with  precifion  and  diftinftnefs,  and 
that  even  if  this  were  poAible  by  fending  fmall  (hips  or 
boats,  the  ■viciflitudes  of  wind  and  weat,her  may  render 
the  communication  fo  tedions  that  the  favaurable  mo« 
ment  may  be  irretrievably  Ioft  before  the  order  can  be 
conveyed. — ^When  we  think  of  all  thefe  circumftancesi 
our  thoughts  are  bewildered,  and  we  are  ready  to  inia- 

tine  that  a  fea  batlle  is  nothing  but  the  unconnefte4 
ruggle  of  individual  ftiips  ;  and  that  when  the  adipiral 
has  once  "  cried  havoc,  and  let  ffip  tie  dogs  of  war,*^ 
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be  has  done  all  that  his  Stuation  empotrets  him  to  do, 
and  he  mun  leave  the  £ite  of  the  day  to  the  brarery  and 
ikill  o£  his  captains  and  Tailors. 

Yet  it  is  in  thia  Gtuation,  apparentl/  the  moft  unf^- 
^  _  yourable,  that  the  orders  of  the  commander  can  be 
to  the  tjt.  conveyed,  with  a  difpatch  that  is  not  attatnabk  in  the 
opera^ons  of  a  land  anny.  The  fcene  of  adion  is  un- 
incumbered,  &>  that  the  eye  of  the  general  can  behold 
the  whole  without  intemiption.  The  movements  which 
it  is  poinble  to  execute  are  few,  and  they  are  prectie. 
A  few  words  are  fuf{iCient  to  order  them,  and  then 
the  mere  fighting  the  Ihips  muft  always  be  left  to  their 
refpeflive  commanders.  This  limplicity  in  the  duty  to 
be  performed  has  enabled  us  to  frame  a  language  fully 
adequate  to  the  buiiners  in  hand,  by  which  a  correfpon- 
dence  can  be  kept  up  as  far  as  the  eye  can  fee.  This  is 
the  language  of  si6nals,  a  language  by  writing,  addrer- 
red  to  tne  eye,  and  which  he  that  runneth  may  read.  As 
in  commaCi  wiiting  certain  arbitrary  marks  are  agreed 
on  to  exprers  certain  rounds  ured  in  fpeech,  or  rather, 
as  in  hieroclyphics  certain  arbitrary  roarks  are  agreed 
on  to  e.xpreTs  certain  thoughts,  or  ,the  fubje6is  of  theie 
thoughts  j  fo  here  certain  exhibitions  aie  made,  which 
are  agreed  on  to  exprefs  certain  movements  to  be  exe- 
Cttted  by  the  commander  to  whom  they  are  addreAĕd, 
and  all  are  enjoined  to  keep  their  eyes  fixed  on  the  Ihip 
of  the  condunor  of  the  fleet,  that  they  may  leam  his 
wiH. 

It  is  (carcely  po^Tible  for  any  number  of  Ihips  to  z& 
in  concert,  without  fome  fuch  mode  of  communication 
between  the  general  and  the  commanders  of  private 
fhip».  We  have  no  dired  information  of  this  cir- 
cumflance  in  the  naval  tadics  ef  the  ancient  nations, 
the  Greeks  and  Romans  ;  yet  the  nece^Tity  of  the  thing 
is  fo  apparent,  that  we  cannot  fuppofe  it  to  have  been 
omitted  by  the  moft  ingenious  and  the  mofl  cultivated 
people  who  have  appeared  on  the  great  theatre  of  the 
world  :  and  we  are  perfuaded  that  ThemiflocIes,  Conon, 
and  other  renowned  fea  commanders  of  Alhens,  had 
fignals  by  which  they  diredled  the  moveroents  of  their 
Aeets.  We  read,  that  when  ^geus  fent  his  fon  Thefeus 
to  Crete,  it  was  agreed  on,  that  if  the  fhip  fhouId  bring 
the  young  prince  back  in  fafety,  a  white  flag  fhould  be 
difplayed.  But  thofe  on  board,  in  their  joy  for  revifit- 
ing  their  country  after  their  perilous  voyage,  forgot  to 
hoilt  the  concerted  fignal.  The  ansious  father  was  cvery 
day  expe£ltng  the  ihip  which  fhould  bring  back  his 
darling  fon,  and  had  gone  to  the  fhore  to  look  out  for 
her.  He  faw  her,  but  without  the  fignal  agreed  on. 
On  which  the  old  man  threw  himfe1f  into  the  (ĕa.  We 
find,  too,  in  the  hiflory  of  the  Punic  wars  by  Poly- 
bius,  frequent  alluHons  to  fuch  a  mode  of  communica- 
lion  ;  and  Ammianus  Marcellinus  fpeaks  of  thej^ecu- 
latoret  and  vexU/arii,  who  were  on  board  the  fhips 
in  the  Adiiatic.  The  coins  both  of  Greece  and  Rome 
exhibit  both  flags  and  llreamers.  In  (hort,  we  cannot 
doubt  of  the  ancients  having  pra£tifed  this  hieroglyphi- 
cal  language.  It  is  fDmcwhat  furprifing  that  Lord  Dud- 
Jey,  in  his  Arcano  del  Mare,  in  which  he  makes  an  of- 
tent^ttous  difp]3y  of  his  knowledge  of  every  thing  con- 
neAcd  with  the  fea  fervice,  makes  no  exprefs'  mention 
of  this  very  eirential  piece  of  knowledge,  although  he 
mufl,  by  his  long  refidence  in  Italy,  have.  known  the 
marine  difcip1ine  of  the  Yenetians  and  Genoefe,  the 
greatetl  maritime  powers  then  in  Europe. 
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_  In  the  naral'  occurrences  of  imideni  Europe,  mdi-  liiM 
tion  is  frequently  made  of  Ggnals.  Indeed,  as  we  bive  ^vk 
already  obfervcd,  it  feems  impofiible  for  a  number  of'~^ 
ihips  to  aS  in  any  kind  of  concert,  without  fome  me.„„^j 
thod  of  commuhication.  Numberlefs  fituations  muftiiiHijs 
occur,  when  it  would  be  impoSible  to  convey  ordeis  ot 
information  by  meAengers  from  one  fhip  to  another, 
and  coaA  and  alarm  fignals  had  long  beni  prafiifĕd  by 
every  nation.  The  idea,  thercfore,  was  familiar.  We 
find,  in  particular,  that  Queen  £Iizabetfa,  on  occa&n 
of  the  expedition  to  Cadiz,  ordered  her  lecretaiiet  to 
draw  up  inArudions,  which  were  to  be  conuniuiicated 
to  the  admiral,  the  general,  and  the  five  countellors  of 
war,  and  by  them  to  be  copied  and  tranfimtted  to  the 
{everal  ihips  of  the  navy,  not  to  bt  opened  till  they 
ihould  arrive  in  a  certain  latitode.  It  was  on  this  oc- 
cafion  (fays  our  hiflorian  Guthrie,)  "  that  we  meet 
with  the  firfl  regular  fets  of  fignals  and  orders  to  the 
commanders  of  the  £nglifh  f]eet."  Bot,  till  the  move> 
ments  of  a  fieet  have  attained  fbme  foit  of  unifoimity, 
regulated  and  conne£led  by  fome  principles  of  proptie. 
ty,  and  agreed  on  by  perfons  in  the  habit  of  iweSaag  t 
number  01  fhips,  we  may  with  confidence  affirm  that 
fignals  would  be  nothing  but  a  parcel  of  arbitrary 
marks,  appropriated  to  particular  pieces  of  naval  fer- 
vice,  fuch  as  attacktng  the  enemy,  landing  the  foIdiers, 
&c. ;  and  that  they  would  be  conCdered  dierely  as  rc- 
ferring  to  the  final  rerult,  but  by  no  means  pointmg  out 
the  roode  of  execution,  or  dire£ting  the  morementi 
which  were  neceirary  for  performing  it. 

It  was  James  II.  when  duke  of  York,  who  fiillliM 
conCdered  thls.pra£tice  as  capable  of  being  reducedinto' 
8  fyflem,  and  who  faw  the  importance  of  fuchacaiB-^ 
pofilion.  He,  as  well  as  the  lung  his  brother,  had  il.,i 
ways  fhowed  a  great  prediledion  iot  the  fea  fervice}(^Ii 
and,  when  appointed  admiral  of  England,  he  tumed 
his  whole  attention  to  its  improvement.  HehadAu. 
died  the  art  of  war  under  Turenne,  not  as  a  pallinie, 
but  as  a  fcience,  and  was  a  favourite  pupil  of  thit 
mofl  accomplithed  general.  Turenne  one  day  pointed 
him  out,  faying,  "  Behold  one  who  will  be  one  of  tiie 
firfl  princes  and  greatell  generals  of  Europe."  'Wheii 
admiral  mi  England,  he  endeavoured  to  iMtroduce  intr 
the  maritime  fervice  all  thofe  principles  of  cbncert  and 
arrangement  which  made  a  number  of  individual  reii- 
ments  and  lquadrons  compole  a  great  anny.  WheDDe 
commanded  in  the  Dutch  war,  lie  found  a  ilect  te  be 
little  better  than  a  colledion  of  thips,  on  board  of  each 
of  which  the  commander  and  his  (hip*s  cempany  did 
their  befl  to  annoy  the  eneiriy,  but  with  Tcry  Uttle  de> 
pendence  on  each  other,  or  on  the  orders  of  the  gene- 
ral :  and  in  the  diSerent  adions  which  the  Engliih  fieet 
had  with  the  Dutch,  every  thing  was  confufiun  as  fooa 
{ts  the  battle  began.  It  is  remarkable  that  the  ^amoiu 
pen&onary  De  Witt,  who  from  a  ftatefman  became  a  na- 
vigator  andagreat  fea  commander  in  a  few  weeks,  made 
the  fame  reprefentation  to  the  States  General  on  his  re- 
turn  from  his  firft  campaign. 

In  the  memoirs  of  James  II.  writteh  by  htmfelf,  «c 
have  the  fclIowing  palTage  :  "  1665.  On  the  Ijtho^ 
March,  the  duke  of  York  went  to  Gunfleet,  the  geije- 
ral  rendezvous  of  the  fleet,  and  hatlened  their  equip- 
ment.  He  ordered  all  the  flag  officers  on  board  wilh 
him  every  morning,  to  agree  on  the  order  of  battle  atid 
rank.    In  fotmer  battles,  no  order  wa»  kept,  and  thii 
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JM  nnder  the  doke  of  York,  was  the  firfi  in  nliich  fighting 

y*^  ,  in  a  Hne  and  regular  form  of  battle  was  obreryed." 

ff~^     This  muft  be  qonfidered  as  full  authority  for  gWing 

the  duke  of  York  the  honour  of  the  invention.     For 

wbateTer  fau]ts  may  be  laid  to  the  charge  of  this  unfor- 

tunate  prince,  his  word  and  honour  Iland  unimpeached. 

And  we  are  anxious  to  vindicate  his  claim  to  it,  becauie 

our  neighbours  the  French,  as  ufual,  wonld  take  the  me- 

rit  of  this  invention,  and  of  the  whole  of  naval  tadics, 

to  thefflfelves.     True  it  is,  that  Colbert,  the  great  and 

:         juilly  celebrated  minifter  of  Louis  XIV.  created  a  na^y 

tat  his  ambitious  and  vain-glorious  mafter,  and  gave  it 

'  a.conllitution  which  may  be  a  .model  for  other  nations 

to  copy.     By  his  encouragement,  men  of  the  greateA 

fcientific  eminence  were  engaged-  to  contribute  to  its 

improvement :    and  they  gave  us  the  firft  treatifes  of 

naval  evolutions.   But  it  muft  ever  be  remembered,  that 

our  accomplilhed,  though  mifguided  fovereign,  was  then 

icAding  st  the  court  of  Louis ;  that  he  had  ^ormerlj 

aded  in  concert  with  the  French  as  a  commander  and 

fiag  officer,  and  was  at  this  very  time  «ding  thcm  with 

his  knowledge  of  fea  aSairs.    In  the  memorable  day  at 

La  Hogue,  the  gallant  RulTel,  obferving  one  of  Tour- 

ville's  movements,  eyclaimed,  **  There  !  they  have  got 

Pepys  *  among  them."    This  anecdote  we  give  on  the 

irtD  tbc  *'^'^^^  °^  ^  friend,  who  heard  an  old  and  refpe£table 

jL^     o£cer  (Adhiiral  Clinton)  Tay,  that  he  had  it  from  a 

^       eentleman  who  was  in  the  aAion,  and  heard  the  words 

I         Ipoken }  and  we  truft  that  our  readers  will  not  be  di£- 

plealĕd  at  having  this  matter  of  general  opinion  efta- 

bliihed  on  fome  good  grounds. 

f<il      It  was  on  this  occafion,  then,  that  tbe  duke  of  York 

'J  made  the  movements  and  evolutions  of  a  iloet  tbe  ob- 

jeA  of  lus  partlcular  iludy,  reduced  them  to  a  fyfiem, 

and  compoied  that  "  Syftem  of  Sailing  and  Fighting 

Inftru£lions,"  which  has  ever  fince  beoi  confiidered  as 

the  code  of  difcipline  for  the  Britifii  navy,  anfl  which 

has  been  adopted  by  our  rivals  and  neighbours  as  the 

Jbundatioa  of  thar  naval  tadics.     It  does  great  honour 

to  its  author,  although  its  merit  will  not  appear  very 

eminent  to  a  carelels  furv^or,  on  account  of  that  vei7 

Cmplicitj  which  conAitutes  its  chief  excellence.     It  is 

tmqueftionably  the  refult  af  much  fagacious  reAedion 

■nd  painful  combinaUon  of  innumerable  circumAances, 

aU  of  which  have  thetr  inAuence ;  and  it  is  remarkable, 

that  ^though  fucceeding  commanders  have  improved 

the  ful^e&  by  feveral  fubordinate  additions,  no  change 

has  to  this  day  been  made  in  its  general  principles  or  ma- 

sims  of  evolution. 

Till  fome  fnch  code  be  eftabliftied,  it  is  ^vident  that 
fignals  can  be  nothing  but  arbitrary  and  unconneded 
hieroglyphics,  to  be  leamed  by  rote,  and  retained  by  me- 
nory,  withont  any  exercife  of  the  iudgement  j  and  the 
acqttifition  of  this  branch  of  nautical  Oull  muft  be  a 
more  irkfome  taAi  than  that  of  leaming  the  Chinele 
writing.  But  fuch  a  code  being  once  fettled,  the  cha- 
Tader  in  which  it  may  be  eKpreiled  becomes  a  matter  of 
tational  dircuilton. 

Accordingly,  the  ^ailing  and  fighting  inftru£tions  of 
the  duke  of  York  were  accompanied  by  a  fet  of  fignal$ 
fcr  dire£ling  the  chief  or  moil  frequent  movements  of 
the  Aeet.  Thefc  alfo  were  contrived  with  fb  rouch 
jodgement,  and  fuch  attention  to  difiiniflnef$,  fimplicity, 
and  propriety,  that  there  hsfs  hardly  been  any  change 
toaad  necej^ry  )  and  thej^  are  fiill  retained  u  the  Bri- 


tifli  navy  as  the  ufual  fignals  in  all  cafes  when  we  are    Ntval 
not  anxious  to  conceal  our  movements  from  an  enemy.       Sipalr. 

Notwithftanding  this  acknowledged  merit  of  the  duke        ^ 
of  York^s  Iignals,  it  muft  be  admitted  that  great  im- yet  «t  an 
provcments  have  been  made  on  this  fubje3,  confidered  m  hu 
as  an  art.     The  art  military  has,   in  thc  courfe  of  afi."«hi« 
century  paft,    become   almoft  an  appropriale  calling, ''"'^J^^ 
and  has  therefore  been  made  the  peculiar  fiudy  of  iUderable 
profeflbrs.     Our   rivals    the  French  were  fooner,  andiniprove- 
more  formally  placedin  this  fituation  f  and  the  mmiftersinen^ 
of  Louis  XIV.  took  infinite  and  moft  judicioas  paim 
to  make  their  military  men  laperior  to  all  others  by 
their  academical  education.     A  more  fcientific  tum  wa< 
given  to  their  education,  and  the  alTiAance  of  fcientific 
men  was  liberally  g^ven  them  ;  and  all  the  nations  of 
Europe  muft  acknowledge  fome  obligatibns  to  them  £Dr 
information  on  every  thing  conneded  with  the  art  of 
war.     They  have  attended  very  much  to  this  fubjeft, 
have  greally  improved  it,  and  have  even  introduccd  a 
new  principle  into  the  art ;  and  by.  tlus  means  have  re- 
duced  it  to  the  moft  fimple  form  of  reference  to  the 
code  of  failing  and  fighting  inAmdions,  by  making  the 
fignals  immediately  expTeflive,    not  of  orders,  but  of 
fimple  numbers."  Thefe  numbers  being  prefixed  to  tHle 
various  articles  of  the  code  of  infbu^ons,  the  oAScec 
who  "rees  a  fignal  thrown  out  by  the  admiral  reads  the 
number,  and  reports  it  to  his  captain,  perhap$  without 
knowing  to  what  it  relates.     Thus  fimplicity  and.fe- 
crecy,  with  an  tmlimited  power  of  variation,  are  com- 
bined.    We  believe  that  M.  de  la  Bourdonnais,  a  brave      ' 
and  intelligent  ofiicer,  during   the  war  1758,  was  the 
author  of  this  ingenions  thought. 

We  do  not  propofe  to  give  a  fyftem  of  BritiAi  fig- 
nals.  This  would  evidently  be  improper.  But  we  Aiall 
fi)ow  our  readers  the  praAicaUlity  of  this  curious  lan- 
guage,  the  extent  to  which  it  may  be  carried,  and  the 
methods  which  may  be  praftifed  in  accompIifiiing  this 
purpofe.  This  may  make  it  an  objed  of  attention  to 
fctentific  men,  who  can  improTe  it  j  and  the  young  oSt" 
cer  will  not  only  be  able  to  read  the  orders  of  the  com* 
mander  in  chief,  but  will  not  be  at  a  lofs,  Aiould  cir- 
cumftances  place  him  in  a  fituation  where  he  muft  ifiiiie 
orders  to  others. 

Signals  may  be  divided  into, 

I.  Dat  Sigkau. 

IL  NiGHT  SiGNALS ;  and, 

III.  SiGKAl-s  tn  a  FoG. 

They  muft  alfo  be  diftinguifiied  into,  i.  Signals  of 
£voi.uTioN,  addrefled  to  the  whole  Fleet,  or  to 
SoyADROKS  of  the  fieet,  or  to  DiTisiONS  of  thefe 
fquadions.  2.  Signals  of  Moyements  to  be  made  by 
particular  fiiips;  and,  3.  Signals  of  S£X.VICE,  whioi 
may  be  dther  general  or  particular.  . 

The  great  extent  of  a  laree  fieet,  the  fmoke  in  timeDuringaa 
of  battle,  and  the  fituation  of  the  commander  in  chief,  "gaBe- 
who  is  commonly  in  the  midft  of  the  greatcR  confufion?^"'j*°^ 
and  hotteft  fire,  frequently  makes  it  very  difiicult  for,^jj„„_ 
the  ofiicers  of  diftant  Aiips  to  perceive  his  fignals  with  ral  are  re- 
difiindnefs.     Frigates,   thereforc,    are  Aationed  out  ofpeatedby 
the  line,  to  windward  or  to  leeward,  whofe  fole  office  it^!"?**"  "** 
is  to  obferve  the  admiral's  fignals,and  inftantly  to  repeat„ft|,j  Une» 
them.     The  eyes  of  all  the  fignal  officers  in  the  private 
fiiips  of  war  are  diredled  to  the  repeating  frigates,  as  well 
as  to  the  admiral ;  and  the  oHicers  of  the  repeating  fri. 
gate^  having  no  other  duty,  obferve  the  admiral  incef- 
X  X  2  fantly, 
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Iknilyj  ind.laeing  unembarralTed  by  the  adion,  can  dif- 
^  p|ay  the  Cgnal  with  d«liberation,  fo  that  tt  may  be  veiy 
diilinAly  feen.  Being  minutely  acquainted  wilh  the 
ihbditutions  which  mull  be  ma«fe  on  board  the  admiral 
«4ien  his  mafts  and  rigging  are  in  diforder,  his  (pethapi 
♦mperfeft)  fignal  is  exhibited  by  the  repeating  frigate  in 
its  proper  form,  fo  es  (o  be  eafily  underdood.  •  And  to 
iiKilitate  this  communication,  tbe  comarianders  of  tlie 
diHercnt  fquadrons  repeat  the  fignals  of  the  commander 
in  chief,  and  the  commanders  of  divifion  repeat  the  figi 
nak  of  the  commanders  of  their  fquadron. 

Every  eyolution  fignal  is'  preoeded  by  a  fignal  of  ad- 

'T" ^  d"   ''^'^"^'''"EMENT  and  PRiPARATiON,  which  is  general,  and 

by'a  fi!^n«l  fr«<l"«nlly  ''y  »  g»»»,  to  caU  attention }  and  when  ali 

of  advrr-.    ^^*  fignals  have  been  made  which  dire^  the  diSerent 

tTement,     parts  of  that  evolution,  another  Agrnal  is  made,-  which 

♦nd  «ccom-  marks  the  clofe  of  the  complex  fignal,  and  divides  it 

»  direoTY!^''^''""*  "'^^*"  trhKh  may  immediately  follow  it :  and  u 

SgnaJ.         *''*  o«i«K  of  the  commander  in  chief  may  relate  either 

to  the  movement$  of  the  whsle  Heet,  thofe  of  a  fing!e 

divifion,  or  thofe  of  certain  private  (hips,  the  ExEcu- 

TIVE  SiGKAX,    which   didatea    the    particular  move- 

ment,  is  accompanied  by  a  Directite  Signai.,  by 

which  thefe  ihips  arc  pointed  out,  to  wbich  the  order  it 

,         addreAed. 

>*nrvMH        The  commander  of  tbe  Ihip  to  which  any  fignal  is 

b^thccom-addrelTed,  is  generally  reqoired  to  fignify  by  a  fignal 

wh^"thfy  ("'"<:>»  W  general)  ihal  he  has  obferved  it.     And  if 

»re  addrcl-  '*'  ^**^  ^°^  thoroughly  underdand  its  meaning,  be  in- 

timates  this  by  another  general  fignal.     And  herc  it  i« 

to  be  obferved,  that  as  foon  as  the  fignal  is  anfwered 

by  the  (hips  to  whicb  it  is  addreiTed,  it  is  ufual  to  haul 

it  down,  to  avoid  the  confufion  which  might  arife  from 

Others  bcing  hoiAed  in  the  fame  place.     The  order  re. 

mains  till  executed,  notKithdanding  that  the  fignal  it 

hauled  down. 

It  may  happen  that  the  commander  who  throws  oot 
the  fignal  for  any  piece  of  fervice,  fees  reafons  for  al- 
tering  his  plan.  He  inthnBtet  tbis  by  a  general  An- 
KULUNG  iignal,  accompanying  the  fignal  already  given. 
This  will  ire^uently  be  more  fim'ple  than  to  make  the 
fignals  for  the  movements  which  wonld  be  requited 
for  re-eilablilhing  the  (hips  in  their  former  filua- 
tion. 

AU  there  things  are  of  very  eafy.  comprehenSon,  and 
Rquite  litlle  thought  for  their  contriTance.  Bot  when 
we  come  to  the  particular  evolutions  and  movements, 
and  to  combine  thefe  with  the  circumilances  of  fitwaion 
in  which  the  ileet  may  be  at  tbe  time,  it  is  evident, 
that  much  reAeAion  is  neceAary  for  fWuBing  a  body  of 
fignals  which  may  be  eafi)y  exhibited,  difiinAly  percei* 
ved,  «nd  well  underAood,  wiih  little  riilc  of  being  mii^ 
taken  one  fer  another.  We  ihall  take  notice  of  the  cir< 
cumilances  which  chieSy  oontribute  to  gire  them  thefe 
«ualities  at  we  proeeed  in  de£:iibing  theii  diSerent 
claSes. 

I.   C>fI>Ar  SlONALS. 

ThisI  are  tnade  by  mcana  -of  th«  ihip's  fails,  or.by 
Colours  of  Tarious  kinda. 

Thofe  made.  with  fat]s  are  but  few  tn  iramber,  aiid 
are  almoft  nec«ffarily  limited  to  the  fitDMio9  of  a  fleet 
«t  ancboi:.    'Jfbus, 
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Thc  follov}liig  Signals 

ufiui!lifjtgnify 

Main   topgalJant  ilayfail 
hoiited 

Fore  toplail  Ioofe 
Main  topiail  looii; 
Main  lopfail  iheets  haul- 

'cd  bome 
Main  lopfail  ilieets  clew- 

ed   up,    and   the  yard 

hoilled 
Topgallant  iails  looie,  and 

the  iheets  ilying 
Main-topgallant  lail  loofe 

and  hoilled.     TopfaU- 

yard  down 
Mizen  topfaiI  hoifted,  and 

the  ilieets  clewcd  up 

OtHcers  and  men  belong- 
ing  to  the  Hiip  to  come 
on  board. 
To  prepare  for  lailing, 
To  unmoor.                    ^ 

To  wingh. 

Annul  the  former  ilgnal, 
and  ihe  ihip  te  come  to 
an  anchor. 

Oifcovering  iltange  iidls. 
Recal  iliips  in  chaie. 
Moor. 

Be{bre  we  proceed  (^  ihe  defctiption  of  tbe  fignals  by 
means  of  culours,  fuch  as  fi.ags,  bakkers  (or  ttiangu- 
lar  ilags),  pekdants  or  tani^S,  we  muil  take  notice  oi 
the  ol1enfible  diilindions  of  tlie  Tarious  divifions  and 
fubdivifidns  ef  a  ileet,  Ib  ihat  we  may  undctlland  bow 
the  fame  fignal  may  be  addrelTed  to  a  (quadron,  diri- 
fion,  or  fingle  ihip  or  ihips.  We  fuppofe  it  known  that 
a  ileet  of  iliips  of  war  is  dillributed  iiiio  threc  gtand  di- 
Tifions  (which  we  ihall  Wcvafquadronj^,  calltd  ibe  cwff, 
ctntrty  and  rear,  Theie  denominations  havc  not  al- 
ways  a  relation  to  the  one  being  more  advaaced  than  the 
other,  either  towards  the  enemy,  or  in  ihe  diie^Uon  of 
their  coiu:fe. 

In  a  land  army,  the  poCtion  of  every  part  is  coocei-  i\tra-\ 
Tcd  fiom  its  teference  to  tbe  enemy  j  and  thc  ieader,i-filKii 
conceivmg  himiĕlf  as  ^acing  the  encmy.,  eaiily  undet-'''^'"' 
(lands  the  terms  vdn,  ctntre,  and  rear,  thc  nght  and  ^ijt^^ji^ 
wing,  &c.  Butthe  moveraents  of  a  lĕa  army  havingbinlei 
a  iieceiTary  dependence  on  the  wind,  they  cannot  be  com-  r:>. 
prehended  unleis  exprefled  in  a  language  M-hich  keept 
this  circumllance  continually  in  view.  The  fimpleil 
and  moil  eafily  conceived  dii'pofition  of  a  Aeet,  is  (bat 
in  which  it  is  almoil  indifpcnfably  obliged  to  fonn  in  or- 
dcr  to  engage  an  enemy.  This  is  a  liraight  line,  cach 
ihip  direSly  ahead  of  its  neigbbour,  and  cloie  luukd. 
Tliis  is  theiefore  called  the  line  ofbattle.  la  thit  poiir 
tion,  the  two  extremilies  of  the  dect  correfpond  to  the 
right  and  left  wings  of  an  army.  Suppoiis  this  line  (o 
be  in  the  dircAion  eail  and  weil,  the  wind  Uowio^ 
ftam  ihe  nortb-north-weit,  and  thcrcfi»re  thc  fleet  on  the 
Aarboard  tack  \  the  ihips  heads  are  to  ihe  wett,  and  ihc 
wefiermoA  diTi&on  is  undoubtedly  the  van  of  the  ileet, 
and  the  eailermoil  divifion  it  the  rear.  And  it  is  ia 
conformity  to  thit  arrangemcnt  and  &taation  that  ihc 
UST  or  THE  jl£S.X  it  drawn  up.  But  the  ihips  maj 
bc  on  the  '£ime  eail  and  weil  line,  cIo&  hauled,  with 
theii  heads  to  the  wefl,  but  the  wind  blowing  fnaB  th* 
fouth-fouth-weil.  They,  muil  thetefore  hc  on  the  lar- 
board  tack.  The  famc  ihipt,  and  the  fame  divi£on,  aic 
fiiU,  in  U^,  the  van  of  thc  flcet.  ^t  Tuppoie  the  ihips 
hic»d«  to  bc  to.  the  cailward»  aa^  that  ibcy  aie  doiĕ 

ba«led| 
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IM  hauM,  hann^  tbe  wind  from  ttie  foulli-fbut1i-ea{l  or 

jp*'^  ^  the  noTth-north-eaft,  the  (bips  which  were  the  real  van 

''^'~'oii  bolh  tacks  in  ihe  {ormer  fituation  are  now,  in  feft, 

ihe  rear  on  both  tack»  j  yel  they  retain  the  denomina- 

iion  of  the  vanf}uaJron  of  this  0eet,  and  are  under  the 

iminediate  dire^ion  of  the  oAicer  of  the  fecond  rank, 

wbile  the  other  CKttemity  !s  under  the  diredion  of  the 

tbird  o(Bcer.     This  fubordination  tl)erefore  is  rather  an 

•mngement  of  rank  and  precedence  than  of  evolution. 

It  is,  hoivever,  coniklered  as  the  katuralorder  to 

wbich  the  general  Hgnals  muft  be  accommodnted.     For 

thit  i«afon,  ibe  divi<ion  which  is  denominated  van  in  tht 

liil  of  this  ileet,  is  generally  made  to  lead  ihe  fleet  when 

in  the  line  of  battle  on  the  ttarboard  tack,  and  to  form 

the  watktrmoH  column  in  the  order  of  /ailing  in  co- 

kmiui  «nd,  in  general,  it  occupies  that  ilation  from 

i        which  it  can  raoil  eaPily  pafs  into  thc  pkce  of  tbe  lead- 

!        ing  diriGon  on  the  Aarboard  line  of  battle  ahead.     AU 

,        yioagh  this  is  a  technical  nicety  of  language,  and  may 

hvqticntly  puzzie  a  landlinan  in  reading  an  accounl  of 

naval  operations,  the  rcAeAing  and  intelHgent  reader 

will  (te  the  propriety  of  letaiuing  this  mode  of  concei- 

Ting  the  fubordinate  arrangement  of  a  fleet,  and  will 

comprehend  the  employment  of  the  fignals  which'  are 

neceffiiry  far  re-eftablilbing  this  arrangement,  or  dired- 

I        in^  the  moyements  while  another  arrangcment  ie  re- 

t»ned. 

This  bein^  underftood,  it  is  eafy  to  contrive  Tarious 
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itainethods  of  diAinj^uiihing  every  fhip  by  the  place  which 
flie  occupics  in  the  fleet,  both  with  refpe<Jl  to  thc  whole 
hne,  With  Tefpefl  to  the  parlicular  lquadron,  the  parti- 
colar  d!Tifion  of  that  fqttadron,  and  the  particular  place 
in  tbat  diviflon.  Tiiis  may  be  done  by  a  combination 
of  the  poiition  and  colour  of  the  pendants  and  vanes  of 
cMh  fltip.  Tbus  ibe  colour  of  die  pendants  may  indi>- 
cate  the  ii|indron,  tbeir  poiitiun  or  mflft  on  whidt  they 
ue  h<ntled  may  mark  the  diviiiaTi  of  that  fqaadTon, 
and  a  diftinguiiliing  vane  may  mark  the  place  of  the  pri- 
vate  Ihip  in  her  own  divifion.  The  advantages  attend- 
ing  this  method  are  many.  In  a  large  fleet  it  would 
hardly  be  potTible  fbr  tbe  commander  in  chief  to  fihd  a 
fiiificient  Tariety  of  iingle  fignah  to  mark  the  ihip  to 
which  an  order  is  addreiTcd,  by  hoifting  it  along  with 
the  Ggnal  appropriated  to  the  intended  movement. 
Bat  by  tbia  contrivance  one-third  part  of  thefe  fignals  of 
addreft  is  fuflicient.  It  alPo  enables  the  commander  in 
chief  to  order  a  gcneral  change  of  p«fiticm  by  a  Angle 
Sgnal,  which  otherwife  would  requite  feveral.  Thus, 
fuppoG:  tbat  the  fore,  'main,  and  mizen  mafts,  are  ap- 
propriated  (with  the  proper  modIfication«)  for  enhibitiiig 
thc  Sgnals  addrefli;d  to  the  vBn,  the  centre,  and  th^ 
itar  fqaadrons  of  the  fl?et,  and  ihat  a  red,  a  white,  and 
a  Uoe  Aag,  are  chofen  fbr  the  diiiinguiibing  flngs  of  the 
oiEcers  comraanding  thefe  fquadrons ;  tben,  if  the  com- 
nnnderin  chief  ihall  hoift  a  red  Rag  at  his  mizen  top- 
gilbnt  mtd  head,  it  muft  dire^  the  van  iquadron  to 
take  the  piClion  then  occopied  by  the  retir  fqoadron, 
thecvolution  neceSary  for  accorapliihing  this  end  being 
^appoTed  known  by  the  commander  of  the  fquadron, 
^  will  immediately  make  tbe  neceffary  fignalt  to  the 
fquadron  under  his  particular  diredion.  In  the  faine 
iDMner,  the  diftinguiihitig  iignal  for  the  kading  ilup  of 
« l<|tHdrOn  being  hoitted  along  with  the  fignal  of  addreA 
t^  the  whok  flcet,  and  tbe  fignal  for  any  particular  iey- 


vice,  wiil  canfe  tlie  three  or  tbe^BiDcIeadingihipsto 
cxecute  that  order,  &c.  &c. 

All  that  ha«  been  faid  hitherto  may  be  conCdered  as 
fo  many  preparations  for  the  real  iSuing  of  ordcrs  by 
the  commander  in  chief.  The  moft  diibcult  part  m 
the  language  remains,  viz.  to  invent  a  number  of  fig- 
nals  whtch  Aiall  coTrcfpond  to  that  almoA  infinite  va- 
riety  of  movement«  and  feivices  which  muft  be  p«r>- 
formed. 


NsTat' 
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Diftindnefs,  fimplicity,  and  propriety,  are  the  tbree£flentKi( 
«Aential  qualities  of  all  fignals.     A  fignal  muft  be  fome <!"*'■(■'* 
objea  eafily  fcen-,  ftrongly  marked,  fo  that  it  may  be°[['§"^^ 
readily  underilood,  with  little  riik  of  its  being  miSaken  ^^^ 
for  another.     When  made  by  flags,  baiuiers,  or  pen- 
dants,  they  mttft  be  of  the  fulleft  colours,  and  ftrongeil 
contrafts.     The  ihips  are  fTequently  at  a  very  great  di- 
ftance,  fo  that  the  intervening  air  ecciifions  i  great  de»- 
gradation  of  colour.     They  are  feen  between  the  eye- 
and  a  vcry  variab1e  Iky  ;  and  in  thb  fituation,  efpeciaUy 
in  the  moming  or  eVening,  or  a  dark  day,  it  i«  iiot  eafy   « 
to  diftinguiih  one  full  coiour  from  another,  all  of  tliem 
approacbing  to  the  appearance  of  a  black.     At  the  di- 
Aance  of  a  very  few  miles  hardly  any  iiiU  colours  can 
be  diftinguiftted  but  a  fcarlet  and  a  >blue.     Red,  blue,, 
yellow,  and  white,  are  the  colours  which  can  be  diftin- 
guiihed  at  greater  diAances  than  any  others,  and  are 
theTcfore  the  only  colours  admitted  as  fignals.     £ven 
theie  are  fometimes  diftinguiftied  with   diiRculty.      A. 
yeUovr  is  often  confoutided  with  a  -  dirty '  white,  and  a 
blue  with  a  red.     All  otber  dark  colours  aie  found  to- 
tally  iinGt.     But  as  there  afibrd  but  a  fmaU  variety,  -we 
muft  combine  tbem  in  one  flag,  by  making  it  ftriped, . 
fpotted,  or  chequered,  taking  care  that  the  oppofition 
of  colour  may  be  as  great  as  poilibie,  and  that  the  pieces 
of  which  the  flags  are  made  up  may^  not  b«  too  minntot . 
Red  muft  never  be  ftriped-  ror-  fpotted  with  bloe  ;  and. 
the  Aiipes,  fpota,  or  chequen,  Ihould  never  be  lePs  th.in  . 
one-tbird  of  the  breadth  ofthe  ilag,    Plate  CCCCXCVI. 
is  a  feleaion  by  an  oiScer  of  experience  as  a  fet  very 
eafily  recognifed,  and    little    liable    to  be  confounded. 
Their  colours  are  reprefented  by  hatching,  in  the  fame  - 
maimer  as  in  beraldry  (fee  Hekaldkt). 

Di£ference  of  Aiape,  as  ilags,'  bamiers,  or  -  pendants, 
is  another  ditUnAion  by.  which'  the  expreilion  may  be 
varied.  And-in  doing  tbis,  we^mud  recoHed,  that  in 
■light  winds  it  may  iie  diiiieuk  to  diAingniih  a  flag  from 
a  banner,  as  neither  are  fully  dirplayed  for  want  of  wind . 
to  detach  the  fly  frem  the  ilaiE 

And,.  laftly,  fignal*Aiay  be  varie()'by  their 'pofition, . 
which  may  be  on  any  lofty  and  wcll  detached  part  of  ' 
the  mafls,  yards,  or  riggingk  .  , .  _ 

Simplicity.is  aneminent  propertyin  all  Hgnals.  They  Smplicity^ . 
are  addrefied  to  per^ons  not  much  accuftomed  to.  Qom- 
binationsy  and    who  ai«    probably .  much  occupied  bf . 
other  preiring  dutie*.     It  weie  ta  be  wiOied  that  eTery 
piece  of  fervice  could   be  indicated.  by-  a  fingle  flag. . 
Tbis  is  pecttliarly  d^rable  with-  ie(f>eA  to.  the  figg^ls 
ufed  in  time  of  battle.     The  rapid  fiiccefiion  of  cvent«  ■ 
on  this  occafion  call  far  a  meltitude  of  orders  from  the 
cemmandcr  in  MeS,  and  hi*  Aip  i»freqaently  clad  ovec 
with  flags  and  pendants^  fo  that  it=  is  .exceedingly  diiRu 
cult  fbr  tbe  fignal  oiBcer  of  a  priTate  Ihip  to  diiUngttiih  , 
the  diScrent  groups,  each  of  wbidtt  maXc .  a  particular 
fignal. 
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The(e  conCitraUoin  are  tbe  foandaUoa  of  a  certaia 
^ropriettj  in  iignals,  wkich  direds  u^  to  a  ch<jce  among 
marlis  which  appear  altogether  arbitrary.  Kgnals  which 
run  any  -aSt.  of  being  confounded,  on  account  of  fonte 
iefemblance,  or  becMife  their  poStion  hinders  us  irom 
immediately  perceiving  their  difference,  (hould  be  ap- 
|»ropriated  to  pieces  of  fervice  which  are  hardly  poiBble 
-  to  be  executed,  or  can  hardly  be  wanted,  in  the  fame 
iiluation.  No  bad  confĕquence  could  eaTiIy  refult  though 
the  ilgnal  for  condng  to  clo/er  aSion  ihould  re&rable  that 
for  unmooring,  becaufe  tbe  prefent  iituation  of  the  (hips 
makes  the  laft  operation  impoilible  or  abfurd.  Such 
«onfiderations.direift  us  to  feIe^for  battle  iignals,  thoiis 
wbich  are  of  eafieft  exhibitioo,  are  the  moil  iimpLe,  and 
,Juive  the  leail  dependence  on  the  circumilance  of  poii* 
tion  ;  &  thattheir  fignification  may  not  be  a£feded  by 
the  damages  fuftained  in  the  mafts  or  rigging  of  the  ilag 
ihip.  Such  fignals  as  are  Iefs  earily  feen  at  a  diilance, 
'Ihauld  be  appropriatcd  to  orders  which  can  occur  only 
in  the  middle  of  the  deet,  &c.  &c.  Signals  which  are 
made  to  the  admiral  by  private  ihips  may  be  the  iame 
witb  fignals  of  command  frQm  thc  ilag  ihip,  which  will 
coniiderably  diminiih  the  number  of  fignals  perCeAly 
different  from  each  other. 

With  all  thefe  attentions  and  ptecautions  a  fyftem  of 
fignals  is  at  lail  made  up,  fitted  to  the  code  of  failing 
and  Cghting  inllrudions.  It  b  accompanied  by  another 
fmall  iet  for  the  duty  of  convoys.  It  muil  be  engroCed 
in  two  books ;  one  n>r  the  oiiicer  of  the  ilag  fhip,  who 
Is  to  make  the  Cgnals,  and  the  other  is  delivered  to 
'«very  private  (hip.  In  the  firil,  the  evoIutions,  move- 
ments,  and  other  operations  of  iervice,  are  iĕt  downiM 
one  column,  and  their  correfponding  fignals  in  another. 
The  firft  column  is  arranged,  either  alphabetically,  by 
the  diitinguiihing  phrafe,  or  fyilematically,  according 
-to  the  arrangement  of  the  failing  and  iighting  inilruc- 
tions.  The  oilicer  whoie  duty  it  is  to  make  the  fignals, 
'<umt  y>  this  column  for  the  order  which  he  is  to  com- 
monicate,  and  in  the  other  column  he  finds  the  appro- 
priated  fignal. 

In  the  other  book,  which  is  confttIted  for  the  inter- 
pretation  of  the  fignals,  they  are  arranged  in  the  lead- 
ing  colrnnn,  «ther  by  the  ilags,  or  by  the  places  of 
their  extubilion.  The  fitft  is  thc  beit  method,  becaufe 
the  derangement  of  thc  fiag  lhip's  maib  and  dgging  in 
time  of  aoion  may  occafion  a  change  in  the  plaee  ot  the 
Cgnal. 

The  TaBi^e  Navale  of  the  CheTalier  de  Morogues 
contains  a  very  full  and  elaborate  treatiie  oa  fignals. 
We  recommend  this  work  to  every  fea-oiticer,  as  rall  of 
inihudion.  The  art  of  fignals  has  been  greatly  fimplified 
pubUcation  imce  the  publication  of  this  work,  but  we  cannot  Jbut 
ot\ittTttc-  aicribe  much  of  the  improvements  to  it.  We  believe 
tigue  Na-  tJiat  the  author  is  the  inventor  of  that  fyftematic  man- 
ner  of  addreiling  the  order  or  ejfefiine  Jignal  to  the  dif- 
,ferent  fquadrons  and  divifions  of  the  fleet,  by  which  the 
act  of  Sgnals  is  made  more  concife,  the  execution  of  or- 
ders  is  rendered  more  fyftematic,  and  the  commanders 
of  private  ihips  are  accuRomed  to  confider  tfaemfelves  as 
parts  of  an  army,  with  a  mutual  dependenoe  and  con- 
ne£lion.  We  are  ready  enough  to  acknowledge  the  iii- 
periority  of  the  French  in  manceuvring,  but  we  affeft  to 
confider  tUs  as  on  imputation  on  tbeircourage.  Nothing 
can  be  more  unjuft ;  and  dear-bought  expenence  ihould 
Jnng  ere  ndTv  have  taught  us  the  value  of  this  fuperiority. 
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What  avails  tbat  courage  which  we  wpuld  wiilingly  ar.  Kt«d  j 
rogate  to  ourfelve$,  if  we  cannot  come  to  aiElion  with  ^iw 
eur  enemy,  or  muit  do  it  in  a  fituation  in  which  it  isal.'"'*"'! 
moit  impoHible  to  fucceed,  and  which  needlefsly  throwi 
away  ihe  lives  of  our  gallant  crews  \  Yet  this  mutt 
happen,  if  our  admirals  do  not  make  evolutiont  their 
careful  ftudy,  and  our  captains  do  not  habituate  theo. 
felves,  fiom  their  firft  hoifting  a  pendant,  to  con£dei 
their  own  ihip  as  conne£ted  with  the  n)oft  remote  ihip 
in  the  line.  We  caniwt  think  that  this  view  of  theii 
fituation  would  in  the  leaft  lcAen  the  charader  which 
they  hau  ib  juAly  acquired,  of  fighting  their  ihip  with 
■  courage  and  firmnefs  unequalled  by  tnoiĕ  of  any  other 
nation.  And  we  may  add,  that  it  is  only  by  fuch  a  ra- 
tional  ftudy  of  their  profeftibn,  that  the  gentleman  caa 
be  diftinguiihed  from  the  mercenary  commaadci  of  k 
privateer. 

II.  NlCHT  SlGKAIA 

It  is  evident,  that  the  cpmmunicaiion  of  orders  by 
night  muft  be  more  diSicult  and  more  impcrfed  thas  by 
day.  We  muft,  in  general,  contcnt  o(uiĕlves  with 
fuch  orders  as  are  necenary  for  keeping  the  fleet  toge- 
th^r,  by  diieding  the  more  general  movements  and  evo- 
lntions  which  any  change  of  circumitances  may  rendci 
neceflary.  And  here  the  divifion  and  iitbordinate  ar- 
tangement  of  the  fleet  is  of  indifpen&ble  neceiiity,  it  be- 
ing  hardly  poAible  to  particulaiiie  every  ihip  by  a  tignal 
of  addrefs,  or  to  iee  her  fituation.  The  ordeia  are  tMie< 
fore  addreffed  to  the  commanders  of  the  different  din* 
Sons,  each  of  whom  is  diftinguiihed  by  his  poop  and 
top-Iights,  and  is  in  the  midft  of,  and  not  very  lenote 
from,  the  ihips  under  his  more  particidar  charge.  Yct 
even  in  this  un&vourable  fituation,  it  is  frequently  n»- 
ceffary  to  order  the  movementt  of  particalar  ihips.  Ac^ 
tions  during  the  night  are  not  uncommon.  PuHbits 
and  rallyings  are  itill  oftener  carried  on  at  this  lime. 
The  common  dangers  of  the  fea  are  as  frequent  aad 
more  diistftrous.  The  fyftcm  of  fignals  therefore  is  «eiy 
incomplete  till  this  part  be  accompliihed. 

Night  fignals  muit  be  made  by  gtms,  or  by  lights,  V. 

by  both  combined.  tj 

Gun-Jignalt  are  fufceptible  of  variety  botli  In  numbetB°"l 

and  in  difpofition.     The  only  diffin£t  variation  whicb°|'^ 

can  be  made  in  this  difpofition,  it  by  means  of  the  time 

elapfed  between  the  difcharges.     This  mll  eaAIy  adasit 

of  three  Taripties,   ilow,  moderate,  and  quidc.--Half- 

minute  guns  are  as  ilow  as  can  eafily  be  littened  to  as  ap- 

pertaining  to  one  fignal.    Quarter-minute  guns  are  much 

better,  and  admit  of  twovery  diftin£t  iiibdivifion$.  Whcn 

the  g^unners,  therefore,  are  well  trained  to  this  ierricc 

(efpecially  fince  the  employment  of  firelocks  for  can- 

non),  intervals  of  15  or  12  feconds  may  be  taken  iac 

ilow  firing,  8  or  10  feconds  for  moderate,  and  4  or  5 

feconds  for  ^uick  firing.     If  thefe  could  be  reduocd  one 

half,  and  raade  with  certainty  and  precifion,  the  expief- 

fion  would  be  incomparably  more  diftind.      A  veiy 

fmall  nomber  of  firings  varied  in  this  my  vrill  give  a 

confiderabIe  number  of  Agnals.     Thus  five  guns,  with 

the  variety  of  only  qutck  and  moderate,  will  give  ao 

very  dillingiuihable  fignals.    The  &me  principle  muit 

be  attended  to  here  as  in  the  flag  fignals.    The  moft 

'fimple  muft  be  appropriated  to  the  moft  important  or- 

ders,  fuch  at  occur  in  the  wotit  weatber,  or  fiich  as  are 
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bM  obAlitUe  to  be  mUlaken.    Oukk  firing  (hoald  not 

[H*  _  make  part  of  a  fign«l  to  a  very  dift«nt  {hip,  becanie  the 

r'      noife  of  a  eun  at  a  great  diiiance  is  a  kngthened  found, 

uid  two  of  them,  with  a  yery  Oiort  interral,  ere  apt  to 

coaletce  into  «ne  long-continued  fbnnd.     This  onde  of 

▼arymg  gun-fignal$  by  the  time  muft  thereibre  be  em- 

ployed  *rith  great  caution,  and  wc  muft  be  rtry  certain 

»         «^'Uie  fteady  performance  of  the  gunners. 

Note,  that  a  preparatory  fignal  or  adrerdTement  that 
an  eSe^Te  fignal  is  to  be  «lade,  is  a  very  neceCary 
circBmAance.  It  is  ttfual  (at  leail  in  hard  weather)  to 
make  this  by  a  double  dilcharge,  with  an  interval  of  half 
•  lixond,  or  at  moft  »  fecond. 

Gmi-fignals  are  feldom  made  alone,  eacept  in  ordina- 
ly  fituations  and  moderate  weather }  becaufe  acddent 
may  derange  diem,  and  inattention  may  caufe  them  to 
efeape  notice,  and,  once  made,  they  are  orer,  and  their 
lepetitioa  would  change  their  meaning.  They  are  alfo 
improper  on  an  enemy^s  coaft,  or  where  -an  enemy*s 
^  craifers  or  Aeets  may  be  expe£led. 
ibby  Signals  by  lights  are  either  made  with  lights  fimply 
k  ib  called,  i.  e.  lanthoms  Oiown  in  diAerent  parts  of  the 
dup,  or  by  rocketa.  Lights  may  diSer  by  number,  and 
by  pofition,  and  alfo  by'  Agure.  For  the  fiag  (hip  al- 
ways  carrying  poop  or  top-lights,  or  both,  prefents  an 
•bjed  in  the  darkeft  night,  (b  that  we  cen  tell  whether 
die  additional  lights  ere  exhib!ted  about  the  mainmaA, 
the  foremaft,  the  mizenmaft,  &c.  And  if  the  light» 
ibown  £Kmi  any  of  thefe  fituations  are  arranged  in  cer- 
tain  diftingm(hable  Htuations  in  refpe£V  to  each  other, 
the  mimber  of  fignals  may  be  greatly  tncreafed.  Thus 
tiiree  Ughts  may  be  in  a  Yertical  line,  or  in  a  horizontal 
Kne,  or  in  a  triangle  j  and  the  point  of  thi»  triangle  may 
bc  np,  or  down,  or  ^orward,'  or  aft,  and  thus  may  have 
mny  fi|gnifications. 

Ijght»  ar«  airo  eshilNted  by  falfe  fires  or  rockets: 

Thelĕ  can  be  varied  by  namber,  and  by  fuch  dlAeren- 

ces  of  appeai^ce  as  to  make  them  very  diftingui(bable. 

-Rodcets  may  be   with  ftars,  with  tain  fire,  or  fimple 

tt     fi]utbi. 

*iw9      By  varying  and  comlMning  thefe,  a  very  great  num- 

"'    beTof  fignals  may  be  produced,  fully  fufBcient  to  direS 

^  '  cTery  general  moveraent  or  evoIution,  or  any  ordinary 

l      and  important  fervice.      The  Chevalier  de  Morogues 

hasgiren  a  fpecimen  of  fuch  a  fyftem  of  night  fignals, 

inlo  whicb  he  has  even  introduced  fignals  of  addrefs  or 

diieAion  to  eveiy  (hip  of  a  large  fleet ;  and  has  aIfo  gi- 

'«en  fignals.of  number,  by  which  depths  of  found!ngs, 

points  of  thĕ  compafs,  and  other  things  of  this  kind, 

may  be  exprefled  both  eafily  and  diftin£tly.     He  has 

made  the  fi^als  by  rackets  perfedly  fimUar  in  point  of 

nomber  to  thole  by  lanthoms,  fo  that  the  commander 

can  takeother }  a  choice  which  may  have  its  ufe,  be- 

tanfe  the  figna!s  by  rorkets  may  caufe  the  prefence  o'  a 

fieet  to  be  more  eztenfively  known  than  may  be  conve- 

il       1116111. 

*"lolv    The  commander  in  chi'ef  will  inform  the  fleet  by  fig- 

JJ^  -Hal,  that  gm«,  or  perhaps  rockets,  are  not  to  be  ufed 

Itj.*  '''**  night.     Thi»  fignal,  at  the  fame  time,  dire£ts  the 

ttct  to  clole  the  line  or  columns,  that  the  light  fignals 

n«y  be  better  obferved. 

It  i»  indeed  a  general  rule  to  fliow  as  few  lights  as 
poffib!e;  and  the  commander  frequently  puts'out  his 
own  poop  and  top-Iight»,  only  (howing  them  from  lime 
to  tiiae,  tbat,his  Aupsouy  kcepaMond  him. 


I     ]  S    I    G 

The  ^gnal  lanthoms  on  boaid  the  Hag  Aip,  and  >    Natal 
lanthom  kept  in  readinefi  on  board  of  every  private  (hip, ,  Slg»*'^ 
to  anfwer  or  ecknowledge  lignals  trom  the  commander 
iii  chief,  are  all  kept  in  bags,  to  conceal  their  lights  till 
the  moment  they  are  fixed  in  thdr  places,  and  the  pre- 
paratory  or  advertifing  fignal  has  been  made. 

The  commander  in  chief  fometime»  orders  by  fignal 
every  (hip  to  (how  e  light  fbr  a  minute  or  two,  that  he 
may  judge  of  the  pofition  of  the  fleet ;  and  the  admiral'» 
fignal  muft  always  be  acknowledged  by  thofe  to  whom 
it  is  addreOed. 

It  is  of  particular  importance  that  the  fleet  be  kept 
together.  Therefore  the  leading  (hips  of  the  fleet,  on 
either  tack,  are  enjuined  to  acknowledge  the  fignals  of 
the  commander  in  chief  by  a  fignal  peculiar  to  their  fta- 
tion.  Thus  the  commander  in  chief  leams  the  poGtion 
of  the  extremities  of  hb  fleet. 

In  framing  a  fet  of  night  fignals,  great  attention  maft 
be  given  to  their  poStion,  that  they  be  not  obfcured  by 
the  fails.  The  nature  of  the  order  to  be  given  will  £ce- 
quently  determine  this.  Thus,  an  order  for  the  rear 
liups  to  make  more  fai1,  will  naturally  direA  us  to 
exhil»t  the  fignal  at  the  mizen  peek ;  and  fo  of  other 
pieces  of  fervice.  Lanthoras  expofed  in  groups,  fuch 
as  triangles,  lozenges,  &c,  are  commonly  rufp«ided  at 
the  corners  of  large  (irames  of  laths,  at  the  diftance  of  a 
&thom  at  le«ft  from  each  other.  Attempts  have  been 
made  to  (how  lights  of  dtilerent  colours ;  but  the  ti&  of 
miftake  or  (ailure  in  the  comporition  at  the  laboratory, . 
makes  thn  rather  hazardous.  Coloured  lanthora»  are 
more  certain ;  but  when  the  glaffes  are  made  of  e  colour 
fufltciently  tntenfe,  the  vivacity  of  the  light  (which  et 
no  tlme  is  very  great)  is  too  much  diminiihed.  Be- 
fides,  the  very  dillance  changes  the  colour  eiceedingly- 
and  unaccountably. 

III.  C^SlGNALS  M  a  Foo, 

Thcse  can  be  made  only  by  noifes,  fuch  as  the  firing 
of  cannon  and  mulkets,  the  beating  «^  drwns  and  ring- 
ing  of  bells,  &c.     Fog  rignals  are  the  moft  dlAicuIt  to 
contrive  of  any,  and  are  fufceptible  of  the  Ieaft  variety. 
The  commander  in  chief  is  principally  concemed  to  ■■ 
keep  his  fleet  together  jand  unlefs  (bmething  very  ur- 
gent  requires  it,  he  will  make  no  change  in  nis  courlĕ 
or  rate'  of  fuling.     But  a~  (hift  of  wind  or  other  caufes 
may  make  this  neceAary.     The  changes  which  he  will 
order,  it  will  be  prudent  to  regulate  by  fome  fixed  rule, . 
whtch  is  in  general  conirenient.     Thus,  when  a  fleet  is 
in  the  order  of  fatling  upon  a  wind,  and  a  fog  comes  on, 
the  fleet  will  hold  on  the  fame  courfei     If  the  wind 
(hould  come  a  little  more  on  the  beam,  the  fleet  will 
ftill  keep  cIofe  to  the  wind.     Ceitain  general  rules  of  b^  obTer» 
this  kind  bcing  agreed  on,  no  fignals  are  neceffaiy  forvingctr' 
keeping  the  fleet  together  ;  and  the  (hips  can  (eparate  or '  ^'"  g*"*? 
run  fouI  of  each  other  only  by  diffcrence  in  their  rate  of  g~,';J|||^u- 
failing,  or  by  inaccurate  fteerage.    To  prevent  this,  the  „7,^  «  s»f 
commander  in  chief  fire8  a  eun  (rom  time  to  time,  and  are  in  intny  • 
the  (hips  of  the  fleet  judge  of  his fitoation  and  diilance •^**'»  "="«• 
by  the  found.     The  commanders  of  divifion$  fire  guns, " '■''"^* 
with  fome  diRindion  irom  thoiĕ  of  the  commander  in 
chief.      This  both  inibrms  the  commander  in   chief 
of  the  pofition  of  his  fquadrons,  and  enables  the  pri- 
vate  (hips  of  each  divifion  to  keep  jn  the  neighbour- 
hood  of  their  own  flag  (htp.     On  board  of  every  private 
Aiip  the  drum  is  beaten,  or  the  bell  is  chimed,  every 
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^ukrter  of  kn  h<m.t,  according  as  tbe  flup  is  on  the  llar> 
board  or  Urboard  tack.  Bj  fuch  contriTances,  it  is  ne- 
ver  difficult  to  keep  a  fleet  in  verj  good  order  when 
jailing  on  a  wind.  The  wind  is  almoA  always  mpde- 
rate,  and  the  Aiips  keep  under  a  very  eafy  fail.  It  is 
much  more  diSicult  when  gcnng  large,  and  feparation 
can  be  prevented  only  by  the  moil  unwearied  attention. 
Xhe  greateA  ri&  is  the  falling  in  with  ilrange  (hips 
Aecring  another  cour(ĕ. 

But  evolutions  and  other  movements  are  frequently 
]ndifpenfable.  The  courfe  muil  be  changed  by  tacking 
or  weaiing,  and  Other  fervices  muft  be  performed.  None, 
hbwever,  are  admitted  but  the  moft  probable,  the  moft 
Gmple,  and  the  moil  neceiTaty. 

The  commsnder  in  chief  firft  informs  the  fteet  by  the 
prtparatory  fog  fgnal,  that  he  is  about  to  order  an  evo- 
lution,  and  that  fae  is  to  dired  it  hjfagJSgnalt,  This 
precaulion  is  indirpenrable  to  prevent  miAakes.  Along 
with  this  advertiiing  iignal  he  makes  the  fignal  of  the 
movement  intended.  This  not  only  calls  the  attention 
of  the  ileet,  byt  makes  the  (hips  prepare  for  the  precife 
execotion  of  thal  moyempnt.  The  commanders  of  divt< 
iions  repeat  the  advertifing  iignal,  which  informs  their 
ihipS  of  their  Aluation,  and  the  private  ihips  beat  their 
drums  or  chime  their  bells.  Tbus  the  wbole  (hips  of 
the  ileet  clofe  a  little,  and  become  a  Ilttle  better  ac- 
^uainted  with  their  mutual  pofition.  It  is  now  under- 
ilood  that  a  movement  is  to  be  made  precirdy  a  quarter 
of  an  hour  after  the  adverti{ement.  At  the  expiration 
of  this  time,  the  effefHve  fignal  for  this  movement  is 
made  by  the  commauder  in-chief,  and  muft  be  inftantly 
repeated  by  the  commanders  of  divilions,  and  then  the 
inovement,muft  be  made  by  each  ih!p,  according  to  the 
iailing  and  fighting  in^ruAions.  Tbis  muft  be  done 
with  the  utmoft  attention  and  preciSon,  becaufe  it  pro* 
duces  a  prodigious  change  in  the  relative  pofition  of  the 
Ibips }  and  even  although  tbe  good  fenfe  of  the  com* 
anander  in  chief  will  fele£t  fuch  movements  for  accom- 
pliihing  his  purpoic  as  produce  the  fmalleft  alterations, 
and  the  leaft  ri&  of  reparation  or  running  foul  «f  cach 
other  j  it  h  iUU  extremely  difficult  to  avoid  thefe  mis* 
/ortimes.  To  prevent  this  as  much  as  poiliblĕ,  each 
ibip  whicb  has  executed  the  roovement,  or  which  has 
come  on  a  cour^e  thwarting  that  of  the  fleet,  intimatet 
tbis  by  a  fignal  properly  adapted,  often  adding  the  fig- 
nal  of  the  tack  on  which  it  is  now  ttanding,  and  even 
its  particular  iignal  of  recognizance.  This  is  particular- 
ly  incumbent  on  the  flag  ibips  attd  the  leading  ihips  of 
cach  divifion. 

After  a  reafonable  interval,  the  commander  in  chief 
will  make  proper  Agnals  for  bringing  the  fieet  to  a 
knowledge  of  (heir  rgunion  in  this  new  pofition. 

This  muft  ferve  iat  a  general  accoimt  of  the  circum- 
ftances  which  muft  be  attended  to  in  &aming  a  code  of 
a  particularfignals.  The  arbitrary  charaAers  in  which  the  lan- 
j|cconnt  8f  guage  is  wiitten  mnft  be  left  to  the  fagacity  of  the  gen- 
^  tlemen  of  the  profei{ion.     It  muft  be  obferved,  that  the 

Aratagems  of  war  make  fecrecy  very  neceSary.  It  may 
be  of  immenfe  hazard  if  the  enemy  ihould  underftand 
our  fignals.  In  time  of  battle  it  mlght  frequentl7  fruf- 
trate  our  attonpts  to  deftioy  them,  and  at  all  times 
would  onable  them  to  eicape,  or  to  throw  us  into  dif- 
order.  Eyery  commatider  «^  a  i<}iiadron,  therefore,  if- 
liies  private  Ggoals,  fuited  to  his  particular  deiUnation  ; 
«o4  Uieief<ve  k  is  oeceSiii^  that  our  code  ef  Agnalj  b; 
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iiifceptible  of  endleis  variatIons.  This  is  e^cee^iigly 
eafy  without  any  increafe  of  their  mimber.  The  com- 
mander  needs  only  intimate  that  fuch  and  fuch  a  fignat 
is  fo  and  fo  changed  in  its  meaning  during  his  com- 
mand. 

We  cannot  leave  this  article  without  retuming  to  «nj;-^- 
obrervation  which  we  madc  almoft    tn  the  beginning,kc  mi^^ 
viz.  that  the  fyftem  of  Ggnals,  or,  to  fpeak  more  pro-t^ic  ima| 
perly,  the  manner  of  £raming  this  fyftera,  has  reeeived    ?*; 
much  improvement  from  the  gentlemen  bf  the  Frenchj^^Jj 
navy,  and  particularly  from  the  moft  ingenions  thought 
of  M.  de  la  Bourdonnais,  of  making  the  fignals  the  im- 
mediate  espreiTions  of  numbers  only,   which  numberr         ' 
may  be  afterwards  ufed  to  indicate  any  order  whatever.         { 
We  ihall  preient  our  readers  with  a  lcheme  or  two  of 
the  manner  in  which  this  may  be  done  for  all  Agnals, 
both  day,  night,  and  ibg.    This  alone  may  be  confider- 
ed  as  a  (yftem  of  fignals,  and  is  equally  applicable  ts 
every  kind  of  information  at  a  diftance.     Without  de^ 
tradting  in  the  fmalleft  degrre  from  the  praife  due.to 
M.  de  ia  Bourdonnais,  we  muft  obferve,  that  this  ptin. 
ciple  of  nbtation  is  of  much  older  date.     Biihop  \Vil. 
kins,  in  his  Secret  and  Swift  MeAenger,  expre&ly  re. 
cotntiiends  it,  and  gives  fpeciniei)s  of  the  manner  of  ex- 
ecution ;  So  does  Dr  Hooke  in  fome  of  his  prepofals  to 
the  Koyal  Society.     Gafpar  Schottus  a]fo  mentions  it  in 
his  Technica  Curioja  ;  and  Kircher,  among  others  of  tus 
Curious  Projefts.  ,. 

M.  de  1a  Bourdonnais^s  method  is  as  fol1owt:  iliek 

He  choores  pendants  for  his  effeftlve  fignals,  bec8ure8o|';i 
they  are  the  moft  eafily  difplayed  in  the  proper  onier.""' 
Seveial  pendants,  making  part  of  one  fignal,  may  he^ 
hoifted  by  one  hallyard,  being  Aopped  on  it  at  the  di- 
ftance  of  four  or  fix  fcet  from  each  other.     If  it  be 
found  proper  to  throw  out  another  fignal  at  the  bmt 
time  and  place,  they  are  reparaled  by  a  led  pendant 
without  a  point.     His  colours  are  choien  with  judge- 
tnent,  being  very  diftindly  lecogniied,  and  not  liabk 
to  be  confounded  with  tbe  addreATmg  fignalt  appR^ii- 
ated  to  the  diffcrent  (hips  of  the  fleet.     They  are, 

For  N»  1.  Red.     For  N*  6.  Red,  with  blue  taiL 

2.  White.  7.  White,  with  blue  tail. 

3.  Blue.  8.  White,  with  red  tail. 

4.  Yellow.  9.  Blue,  with  yellow  taih 
j.  Rcd,  wilh       10.  Yellow,  vrith"  blue  lail. 

white  tail. 

Three  fets  of  fuch  pendants  will  »pre&  every  number 
under  a  thoufand,  by  hoifting  one  above  the  other, 
reckoning  the  uppermoft-  hundreds,  the  next  below 
tens,  and  the  loweA  units.     Thus  the  number  643  ' 
be  expreffed  by  a  pendant  red  with  blue  tail,  a  yelloi* 
pendant  below  it,  and  a  blue  one  below  the  laft. 

This  method  has  great  advantages.  The  Agnals  lO^ 
be  hoifted  iu  any  place  where  beft  feen,  and  theretor^ 
the  fignification  is  not  affe£led  by  the  derangement  of 
the  tlng  {hip's  mafts  and  rigging.     And  by  appropriaU  | 

ing  the  fihaUer  numbers  to  the  battle  Agnals,  they  ais  ; 

more  finiple,  requiring  fewer  pendants.  il  j 

As  tbis  method  requiret  a  particular  (et  of  coloiii^ai{kM 
it  has  its  inconveniences.  An  admiral  is  often  obHgedrtw^ 
to  ft»}ft  his  flag,  even  in  tim6  of  aaion.  He  cannot  «•-'J^^ 
iily  take  the  colours  along  with  him.  It  is  thereb|c^Ml 
better  to  make  uie  of  fuch  colonrs  ai  every  priTate  AupcglsD»  ' 
is  provided  with.    One  let  of  11  niU  do,  \a&  tbe  ad^ 

ditioa 


r,  and  J 
low  it  1 
^3will       ^ 


Digitized  by 


Google 


Iml   £dm  of  tluef,  at  moft  of  fanr  penJants,  af  fingular     they  esprers  the  noaaber  23. 
P^make,  to-mark  100,  300,  300,  400.      Two  of  theie 
P^^Aigi,  one  above  the  other,  will  expreii  any  number  un> 
der  100,  by  nfing  the  iith  as  a  fubIUtute  fbr  any  Aag 
(hould  be  repeated.     Thus  tbe  ilth  flag,  along 


I 


that  Ihould  be  repeated.  Ibus  tbe  iltn  Hag,  aii  ^ 
with  the  flag  ibr  eight  or  {at  fix,  will  eipreiii  Uie  num- 
ber  88  or  60,  &c.  Thus  we  are  able  to  expre(s  every 
innnber  below  joo,  and  this  is  ^iSicient  for  a  Tcry  large 
code<^fignals. 

And  in  order  to  diminilh  as  much  as  poAlble  the 
Dumber  of  theTe  compound  fignals,  it  will  be  proper 
that  a  number  of  fingle  flag  fignals  be  pre&rred,  and 
cven  Taried  by  circumllances  of  pofition,  for  ordert 
which  are  of  very  £requent  occurrence,  and  which  can 
bardly  occur  in  fituations  where  any  ob&ru£lioni  are 
occa&Nied  by  lofs  of  mafls,  &c.  And  iarther,  to 
avaid  all  chance  of  nuilake,  a  particular  fignal  can  be 
sdded,  intiraating  that  the  fignab  now  exhibited  are 
numerary  fignals  j  or,  which  is  (lill  better,  all  fignals 
nay  be  confidered  as  numerary  fignals-,  and  thore  Which 
we  have  juft  now  called  Juigle  jlag  Jignals  may  be  fet 
down  oppoSte  to,  or  as  exprefling,  the  largett  numbers 
ofthecoide. 

This  method  reqnires  the  fignal  of  adverdfement,  the 
mnuUing  fiKnaI,  the  fignal  of  addre^s  to  the  particular 
liup  or  diTifion,  the  Sgnal  of  acknowledgement,  the  fig- 
nal  of  indiftin^ne{s,  ^  diftre&,  of  danger,  and  one  cr 
two  more  which,  in  cTery  method,  muft  be  employed. 

Another  method  of  exprefling  numbers  with  fewer 
coloors  is  as  fbllows  :  Let  the  ilags  be  A,  B,  C,  D,  £, 
F,  and  arrange  them  as  £ollows : 


A 
B 
C 
D 
E 
F 


I        The  nmnber  exprefied  by  any  palr  of  flags  is  fbund  tn 

the  interledion  of  the  horizontal  and  perpendicular  co« 

lamns.    Thus  the  flag  D,  hoifted  along  with  and  above 

•  tbe  Sag  F,  exprcfles  the  number  40,  &c.     In  order  to 

expt&  a  greater  number  (but  not  exceeding  84)  fup- 

C 
pole  75,  hoift  the  flags  ^,  which  CKpreiTes  33,  or  75 

^     winting  42,  and  abave  them  a  flag  or  Agnal  G,  which 
U|M^  ikne  exprefles  42. 

wio-     Tltts  method  may  be  ftill  farther  improved  by  ar- 
K     rtngnig  the  flags  thus : 


A 

B 

C 

D 

£ 

F 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

»3 

M 

15 

16 

17 

18 

^9 

20 

21 

22 

n 

M 

25 

26 

27 

28 

29 

30 

31 

3* 

33 

34 

35 

36 

37 

38 

39 

40 

41 

4* 

l 


A 

B 

C 

D 

E 

F 

A 

I 
7 

2 
8 

3 
9 

4 

10 

S 
II 

6 

12 

B 
C 

'3 

14 
18 

15 
19 

1$ 

20 

*7 
21 

D 

— 

— 

— 

22 

23 

24 

E 
F 

•M 

^" 

^* 

— 

25 

26 
27 

IaAus  laft  method  the  fignification  of  the  fignal  is  to- 
tally  iodependent  of  the  pofition  of   the  flags.     In 
«batever  narts  of  die  (hip  the  flags  D  and  £  are  &en, 
Voi-XIX.  PaKl. 


TUs  would  ruit  battk 
Cgnals. 

Another  method  flill  may  be  taken.    Flag(  hmAed       ,, 
anywhere  on  tbe  foremaft  may  be  accounted  units,  thofe  \  tkird 
on  the  mainmaft  tens,  and  thofe  on  the  mizenmaft  hun-  mechwl, 
dreds.     Thus  numeral  Agnals  may  be  made  by  a  Aiip 
difinafted,  or  having  only  poles  in  their  place. 

Many  other  ways  may  be  contrived  for  exprefling 
numbers  by  colours,  and  there  it  gieat  room  fbr  ex- 
ercifing  the  judgement  of  the  contiiver.  For  it  muft 
always  be  remembered,  that  theTe  fignals  mnft  be  ac- 
companied  with  a  fignal  by  which  it  u  addrefifed  to 
fome  particular  fliip  or  divi£on  of  -  the  fleet,  and  it  may 
be  diAicult  to  conned  the  one  with  the  other,  which  ir 
perhaps  Aiown  in  another  place,  and  along  with  other 
executive  Agnals.  ,  j«      ' 

One  great  advantage  of  thele  numeral  fignals  is,  that  ^<Ivaotagcs 
they  may  be  changed  in  their  fignification  at  ploifiire.  °'^""'°"'' 
Thus,  in  the  firft  method,  it  can  be  fettled,  that  on ^^ 
Sundays  the  colours  A,  B,  C,  D,  &c.  exprefs  the  cy- 
phers,  I,  2,  3, 4,  &c.  but  that  on  Mondays  they  ex- 
preis  the  cyphers  O,  i,  2,  3,  &c.  and  on  ~Tuefdays  the 
cyphers  9,  o,  i,  2,  &c. ;  and  fo  on  through  all  the  days 
of  the  week.    Tliis  mean  of  iecrecy  is  mentioned  by 
Dr  Hooke  fbr  the  coaft  and  alarm  Agnals,  where,  by 
the  by,  be  (hews  a  method  for  conveying  intelligence 
over  land  Tery  fimilar  to  what  is  now  pra6tifed  by  the 
Eiench  with  their  telegraph.  ,. 

It  is  equally  eafy  to  e^preis  numbers  by  night  fignaIs.Koaibett 
Thus  M.  de  la  Bourdonnais  propoies,  that  one  dii^maybe  alib 
charge  of  a  «eat  gun  Aiall  expieis  7,  and  that  f,  2,  \,^^^^ 
4,  5,  6  ihall  te  eipteAtd  by  lights:    The«fore,  to  ex-^LX* 
preis  24,  we  muft  fire  three  guns,  and  (how  three  ^^ 
Ughts.     Tlus  is  the  moA  perfea  of  all  fonns  of  night 
and  fog  fignals.    For  both  the  manner  of  Aring  guns 
and  of  exhibiting  lights  may  be  varied  to  a  fulEcient  ex- 
tent  with  very  few  guns  or  lights,  and  mth  great  di- 
fUndnels. 

Thus,  for  gm».  Let  F  mark  the  Aring  of  a  fingle 
gun  at  moderate  intenrals,  vAff%  double  gun,  that  is, 
two  diCcharged  at  the  interral  of  a&cond.  We  may 
ezpiefs  numibers  tbus : 

F. 

F,F. 
F,  F,  r. 
F,  F,  F,  F. 

F,  F,//: 

r.//:  F. 

F,y/F,R 
9  F,//  F,//. 

10  // 

100,  &c.  ////or/// 

It  mtght  be  done  with  fewer  gons  if  the//*were  ad* 
mitted  as  the  firft  firing.  But  it.  ieems  better  to  be^ 
g^n  always  with  the  fingle  gun,  and  thns  the  double 
gun  beginning  a  fignal  diftinguiibet  the  tens  &c. 

In  like  manner,  a  iinall  number  of  lightt  wil)  admit 
of  a  great  variety  of  very  diftin£l  pofiticnt,  sriiich  miay 
ferve  for  all  fignals  to  ihipt  not  very  remete  fi«m  tiie 
commander  in  chief.  For  orden  to  fae  underAood  at 
a  very  great  diftance,  it  will  be  proper  to  appropriate 
the  numbers  which  «re  in^icated  \fj  Agmds  made  with 
Y  7  rocktta» 
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i^kets.  There  can  be  vaned  in  numbet  attd  kJnd  to  « 
fufficient  extent,  (b  as  to  be  vtrj  eaiilj  diRingui(hed 
and  underilood.  It  i<  fufiiciei)t  to  Iiave  Ihown  how  the 
I  whole,  or  ncarly  the  whole,  notation  of  Cgnals  may  be 
limited  to  the  eKprelTion  of  numbers. 
CoDcludiDg  We  have  taken  Uttle  notice  of  tbe  iignals  made  hy 
remarki.  private  (hips  to  tbe  commander  in  chief.  This  ts  a 
Yery  eafy  bufiDels,  becauii:  there  is  little  rilk  of  con- 
ibanding  them  with  other  iignals.  Nor  have  we  fpo- 
ken  of  tignals  from  the  flag  ibips  whoie  ultimate  inter- 
pretation  is  number,  as  when  Atips  are  direded  to 
change  their  courfe  fo  many  points.  Thofe  airo  are 
eaiily  contrived  in  any  of  the  roethods  already  defcri- 
bed  :  8lfo  wben  a  private  ihip  wiihes  to  inform  the  com- 
mander  in  cbief  that  foundings  are  found  at  fo  many 
&thoms.  In  like  manner,  by  numbeiing  the  points 
of  the  compafs,  the  admiral  can  dueA  to  chace  to  any 
one  of  them,  or  may  be  informed  of  ilrange  Ihips  being 
feen  in  any  qoarter,  and  what  is  their  number. 

SlGNALS  by  the  Druin^  made  uie  of,  in  tbe  ezercife 
«f  the  atmy,  iniiead  of  the  word  of  command,  viz. 


»>. 


S1CKAI.S. 
JJhort  roff, 
AJtamy 
To  armt^ 

'The  tnarei, 

The  quich  march, 
Thepotttt  qfv}ar,     - 
The  retreat, 
Drum  ceajing, 
Two  /bort  rollt, 
The  dragoon  march, 
The  grenadier  march, 
The  lroof>, 
^  The  long  roll, 

The  grenadier  marei, 

The  preparatrue, 
The  general, 
Two  long'roHt, 


Operations. 
To  caation. 

To  perform  any  diittnd  thing. 
To  fonn  tlie  line  or  battalion. 

{To  advance,  except  when  in- 
tendcd  for  a  falute. 

To  advance  quick. 

To  march  and  charge. 

To  retreat. 

To  halt. 

To  perform  tbe  ilank  firing. 

To  open  the  battalion. 

To  fbrm  tbe  column. 

To  double  divifions. 

To  fbrm  the  fquare. 
5  To  redace  the  fqaaie  to  the 
\     column, 

To  make  ready  and  fire. 

To  ceafe  firing. 

To  bring  or  Iod{;e  tbe  colours. 


SIGNATURE,  a  fign  or  mark  impreOed  upon  any 
thing,  whetber  by  nature  or  art.  Socb  is  the  general 
fignification  of  tbe  word  ;  but  in  the  plural  number  it 
bas  been  uied,  in  a.particular'fenfe,  to  denote  tboiĕ  ex- 
temal  marks  by  whK:hphyilognomi{ls«nd  otber  dabblers 
in  the  occult  fciences  pretend  to  difcover  tbe  nature  and 
intemal  qualities  of  every  thing  on^whicb  they  are  found. 
According  to  Lavater,  eveiv  corporeal  objeA  is  cha- 
TaAerized  by  Cgnatures  pecuiiar  to  itfelf. 

The  dodrine  of  Sgnatutes,  like  alcbemy  and  ailrolo- 
gy,  was  very  prevalent  during  tbe  ijtb  and  i6tb  cen- 
turies ;  and  was  confidered  as  one  of  the  occult  fciences 
which  confcrred  noiinall  degree  of  bonour  on  their  re- 
ipedive  proCeiTors.  Some  of  theie  philofophers,  as  tbey 
theught  fit  to  Ayle  tbeBfelves,  maintained  that  plants, 
mlnerals,  and  antmals,  but  partaculariy  -plants,  had  fig- 
'.nMures  impreSed  on  them  by  the  band  of  nature,  inoi- 
cating  to  tbe  ad«pt  tbe  tierapĕutie  uies  to  which  tbey 
Biight  be  ap^ed.  Others,  fuch  as  tbe  myftic  theofo- 
I^As  and  chemiSi  of  that  day,  procceded  omch  fartber 
in  abiiirdity,  jnaintainlng  that  every  fubilance  in  nature 
had  eitber  externai  fignatures  immediately  difcerRibIe, 
er  imemal  fignatures,  ivhicb,  when  biought  isto  vicw 
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by  fire  or  menfirua,  denoted  tts  conne£lion  willi  Ibiiit  ^9*m 
fidereal  or  celeilial  archetype.     Of  the  dodrine  of  Cg.     l  . 
natures,  as  it  relates  merely  to  the  therap^^  ulbt  af  ^ 
plants  and  minerals,  traces  are  to  be  ibund  iu  tbe  woib     ' 
of  fome  of  tbe  greateH  authors  of  anti^uitj ;  but  ihe 
celeilial  Ggnatures,  we  bclieve,  were  difcovered  odIjt  I7 
the  moonbght  of  tbe  monkiih  ages.  Pliny  inforint  iis*,ibi  j| 
that  the  marble  called  aphites,  from  its  being  ^pottedlilTj^, 
like  a  Terpent,  was  difcovered  by  tboie  fpots  to  be  a  Ib- 
vereign  remedy  &>r  tbe  bite  of  that  animal }  and  that 
the  colour  ef  tbe  luematites  or  blood-ilone  intimated  tbat 
it  was  fit  to  be  employed  to  llop  an  heniorrhagy ;  but 
we  do  not  recolle£l  his  attributing  the  virtues  of  theiĕ 
minerals  to  a  fidereal  or  celeilial  intluence.' 

SiGNATURE,  a  figning  ofa  pet^on^^s  name  attbebot- 
tom  of  an  ad  or  deed  written  by  bis  own  hand. 

SiGNATUKE,  in  Printitig,  is  a  letter  put  at  tbe  bot- 
tom  of  the  firil  page  at  leaft,  in  each  iheet,  as  a  direc- 
tion  to  the  binder  in  Tolding,  gatherlng,  and  coUating 
them.  Tbe  fignatures  conM  of  the  capital  letten  of 
the  alphabet,  wbich  change  in  every  ilieet ;  if  there  be 
more  (Iieets  than  Ictters  in  the  alphabet,  to  tbe  capital 
letter  is  added  a  fmall  one  bf  tbe  fame  fart,  as  A  a,  fi  I;  j. 
wl^icb  are  repeated  as  often  as  heceiTary.  In  large  to. 
lumes  it  is  eafy  to  diilinguiih  tbe  number  of  alphabetSt 
after  tbe  firft  tbree  or  four,  by  placing  a  figure  before 
the  fignature,  as  5  B,  6  fi,  &c. 

SIGNET,  one  of  tbe  king's  reals,  ^nade  u&ofin 
fealing  bis  p(ivate  letters,  and  allgrants  tbat  pais  b/ 
bill  figncd  under  his  majeily^s  hand  :  it  is  always  in  tl^ 
cuHody  of  tbe  fecretaries  of  Hate. 

SiGNET,  in  Scots  Law.     See  Law,  Part  III.  \  17. 

SILENE,  CaTCHKLT,  or  ViJcous  Campion,  a  genu» 
of  plants  belonging  to  the  ckis  decandria,  and  order 
trigynia  ;  and  in  the  nalural  fy(Iem  airaiiged  under  the- 
22d  order,  caryophyllett.     See  Botaxt  Jndex. 

SILESIA, '3  duchy  of  Germany,  bounded  on  the 
eail  by  Poland  *,  on  theweil,  by  Bohemia  and  Lowet 
Lufatia;  on  the  ibuth,  by  «  cbain  of  mountaint, 
and  a  tlucket  of  confiderabIe  extent  wbich  frparatfs  it 
from  Hungary ;  and  to  the  nortb,  by  the  marquilale 
of  Brandenburg  and  Poland.  From  nortb-wcTI  to  ibfalh« 
eall  it  is  about  274  miles,  and  about  1 00  ^here  braad' ' 
eft  :  but  it  is  mucb  contra£Ied  at  both  ends.  .  Upon  ibe 
fronticrs  of  tbis  conntry,  to  tbe  weil  and  foutb,  are  ve>» 
ry  bigh  saoontains,  and  fome  likewire  in  other  parts  of 
it.  One  of  the  ridges  upon  the  irontiers  is  Ayled  tbe 
Riphean  Mountains,  another  the  Moravian,  anotber  tbe 
Bohemian,  and  anotber  the  Hmigarian,-€rapach,  or  Cv 
pathian.  A  btancb  of  tbe  Bobemian  is  called  theGte' 
Mountaint.  Tbe  winter  on  thefe  billy  tra£($  ts.moie 
lcYere,  fets  in  fooner,  and  lails .  longer,  than  in  tbe  low 
lands.  Tbe  inhabitants  ufe  a  kind  of  ikatcs  when  tbe 
Ihow  is  deep,  as  tbey  do  in  Camiola.  Little  or  no 
grain  is  raifed  in  the  mountains  and  fonie  Tandy  tra6Ii ; 
but  the  relt  of  tbe  country  is  abundantly  Sruitlb!,  nol 
only  in  grain,  but  fruits,  roots,  paihire,  flax,  bops,  mad- 
der,  tobacco,  and  hemp,  yielding  -aIfo  iomc  wine,  with 
confiderable  quantities  of  filk  -  and  boney.  In  maoy 
places  are  great  woods  of  pines,  fir,  beecb,  larcb,  and 
otber  trees,  ai£ndtng'  tar,  pitchj  rofin,  turpentine,  Iani]v 
bUck,  and  timber  for  all  uies.  In  this  country  «lib  is^ 
found  marble  of  feveral  forts,  fome  precious  ftane$,IiiDe- 
fione,  millAone,  pitcoal,  turf,  vitriol,  ibme  fi]ver  oie, 
copper,  lead,  iion,  and  mineral  iprings.     Great  ninn* 
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Sk&t.   bers  oPblack  cattle  and  horles  are  brought  biiber  fnmi 

rPoland  and  Hungary  fbr  Tale,  tho(e  bred  !n  the  coun- 
tiy  not  being  fufficient }  but  of  (heep,  goats,  game,  and 
>  TcniTon,  they  have  great  plenty.     As  fbr  wild  beafts, 

here  are  Iynxes,  foxes,  wearels,  otters,  and  beavers.   The 
I  tivers,  lakes,  and  ponds,  yield  fi(h  of  feveral  forts,  parti- 

'  cularly  fturgeons  feveral  elts  in  length,  and  falmon.  fie- 

fides  a  number  of  fmaller  ilreams  to  water  this  country, 
thete  is  the  Oder,  which  traverfes  it  almoft  from  one 
hid  to  the  other  j  and  the  Viftula,  which  after  a  pretty 
kng  couTTe  through  it  enters  Poland.  The  number  of 
the  cities  and  mawet-towns  !s  faid  to  be  about  200,  the 
county  of  GIatz  included,  and  that  of  the  v!llages  5000. 
The  inhabitants,  who  are  computed  to  be  about  1,821 ,065 
ut  a  mixture  of  Germans,  Poles,  and  Moravians.  The 
language  generally  fpoken  is  German  *,  but  in  fome  pla- 
ces  tbe  vulgar  tongue  is  a  dialeft  of  the  Sclavonic.  The 
ftates  confift  of  the  princes  and  dukes,  and  thofe  called 
fitte-lords,  with  the  nobility,  who  are  immediately  fub> 
jed  to  the  (bveteign,  and  the  reprefentatives  of  the  chief 
cities }  but  fince  ine  country  fell  under  the  dominion  of 
the  king  of  PruATia,  no  diets  have  been  held.  The 
king,  however,  when  he  took  poSĕlTion  of  the  countiy, 
conSrmed  all  the  other  prtvileges  of  the  inhabitants. 
With  refpe£l  to  religion,  not  only  Proteftants,  but  Pa* 
piAs,  Jews,  and  Greeks,  enjoy  full  liberty  of  con* 
(dence.  The.  greateft  part  of  Silelia  lies  in  the  diocere 
nf  BrcAaw,  but  fome  part  of  it  in  the  Polilh  diocefes  of 
PoTen  and  Cracow.  The  bilhop  of  Breilaw  ftands  im- 
Bediately  nnder  the  pope  with  regard  to  fpirituals ;  but 
■U  ecclefiaftical  beneGces,  not  except!ng  the  fee  of  Bre- 
llaw,  is  in  the  king^s  gift.  fiefides  Latin  fchools,  col- 
leges,  and  feminanes,  at  BreOaw  is  an  uniTerfity,  and 
at  Ugnits  an  academy  for  martial  exerci{es.  Tbe  prin- 
cipal  maRufa£lures  here  are  woollens,  linens,  and  cot- 
tons  of  feveral  forts,  with  hats,  glais-ware,  gunpowder, 
and  iron  manu^adures.  Of  thefe  there  is  a  confiderable 
eiportation.  Accounts  are  generally  kept  in  rix-dolIars, 
filver  gro&hens,  and  ducats.  With  relped  to  its  revo- 
luUons  and  prelent  govemment,it  was  long  ■  paTtof  the 
knigdom  of  Poland ;  afterwaids  it  had  feveral  dukes  and 
petty  princes  for  its  fovereigns,  who  by  degrees  became 
iiibjeA  to  the  kings  of  Bohemia,  until  at  Iaft  King 
Oiarles  IV.  incorporated  the  whole  duchy  with  Bohe- 
mia;  and  thus  it  continued  in  the  polTenion  of  thehoufe 
of  Auftria,  until  the  king  of  PrulTia  in  1 742,  taking  ad- 
Tantage  of  the  troubles  that  enfued  upon  the  death  of 
the  emperor  Charles  VI.  and  pretending  a  kind  of  claim, 
wretted  a  great  part  of  it,  together  with  the  county  of 
GIaiz,  from'  his  daughtet  and  heirefs  Maria  Thereia, 
the  late  emprers  dowager ;  fo  that  now  only  a  fmall 
part  of  it  is  poAciTed  by  the  houfe  of  Autttia,  and  con- 
neSed  with  the  em(nr«,  the  reft  beine  govemed  by 
tfae  king  of  PruAia,  without  acknowledging  any  fort  of 
dependence  bn  the  crown  of  Bohemia  or  the  empire. 
'FaT  the  Bdminiftration  of  iufUce  in  all  ciyil,  crimi- 
nal,  and  feudal  cafes,  and  luch  as  relate  to  the  reve- 
Boe,  the  king  of  ProAlta  has  eftablifhed  thtee  Tupreme 
judicatories,  to  which  an  appeal  lies  from  all  the  infe> 
riw  ones,  and  from  which,  when  the  fum  exceeds  900 
tix-doIlars,  caufes  may  be  maved  to  Berlin.  The 
'  Lntheran  churches  and  (chools  are  under  the  inrpec- 
tion  of  the  upp<r  conliAories,  and  thofe  of  the  Pa- 
]nfls  under  that  of  the  Inthop^s  court  at  Breflaw ;  but 
buD  both  «n  appeal  lies  to  the  tribuDal  at  Berlii). 
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As  to  the  revenue,  the  excife  here  is  levied  ohly  in     Si  cS» 

the  waUed  towns,  being  on  the  fame  footing  as  in  tlie  J^^  . 
marqui&te  of  Brandenburg  ;  but  in  the  reft  of  the  coun- . 
try  tHe  contributions  are  fixed,  and  the  fame  both  in 
peace  aitd  war.  The  feveral  branches  of  the  revenue 
are  under  the  management  of  the  war  and  domain  ot- 
fices  of  Breilaw  and  Glogau.  The  wliole  revenue  ari- 
fing  to  thc  king  of  PruAia  from  Silefia  and  the  county 
of  Glatc  amounts  to  about  four  millions  of  nx-dolUrs 
per  annum. 

Silefia  is  divided  into  Upper  and  Lower,  and  each  of 
thefe  again  into  principalities  and  lorddiips  ;  of  foine  of 
which  both  the  property  and  jurifdidion  belong  irame* 
diately  to  the  fovereig^,  but  of  others  to  his  fiibje£b  and 
vaflals.  In  regard  to  the  charader  of  the  people,  tha 
boors  are  accounted  very  dull  and  ftupid  }  but  of  thote 
of  a  higher  rank,  raany  have  diftingui(hed  therarelves  by 
their  wtt  and  leaming,  as  well  as  by  thdlr  miUtary  and 
political  talents. 

SILESIAN  EARTH,  tn  the  Materia  Medica,  a  fine 
aftringent  bole.  It  is  very  heavy,  of  a  firm  compaA 
texture,  and  in  colour  of  a  broiTniSi  yellow.  It  breaks 
eafily  between  the  fingers,  and  does  not  ^aitT  the  hands  \ 
is  naturally  of  a  fmooth  furface,  is  readily  difftifible  in 
water,  and  inclts  freely  into  •  butter-like  fubfiance  in 
the  mouth.  It  leaves  no  grittinefs  between  the  teeth, 
and  does  not  ferment  with  acids.  It  is  found  in  the 
perpendicular  fiffures  of  rocks  near  tlie  gold  mines  in 
Hungary. 

SILICERNIUM,  among  the  Romans,  was  a  feaft 
of  a  privata  nature,  provided  for  the  dead  fome  time  af- 
ter  the  Aineral.  It  confifted  of  beans,  lettuces,  bread, 
eggs,  &c.  Thefe  were  laid  upon  the  torab,  and  they 
noliAily  believed  that  ihe  dead  TTould  come  out  for  the 
tep«ft.  What  was  Ieft  was  generally  burot  on  the 
ftone.  The  word  JUictmium  is  derived  from  Jilex  and 
cetna,  i.  e.  *'  a  fupper  upon  a  ftone."  £ating  wliat  had 
thus  been  provided  for  the  dead,  was  eAeemed  a  tnark  of 
the  moft  milerable  poverty.  A  fimilar  entertainment 
was  made  by  the  Greeks  at  the  tombs  of  the  decea^ed  s, 
but  it  was  ufual  among  them  to  treat  the  ghoAs  with 
the  fragments  from  the  feaft  of  the  Uving.  See  FuNK- 
RAL  and  iNrERiJE. 

SIL£X.    See  FLiwr. 

SILICEOUS  EARTHs.  See  StLiCA,  Chemistrt 
Index. 

SILIUS  Italicus,  Cak»,  an  ancient  Roman  poet, 
•ndauthorof  an  epic  poem  in  17  books,  which  con- 
tains  an  hiAory  of  the  fecond  Punic  ^var,  fo  famous  fbr 
having  decided  the  empire  of  the  world  in  favour  of  the 
Romans.  He  was  boro  in  the  reign  of  Tiberius,  and 
is  fuppofed  to  have  derived  the  name  of  Italicas  firom 
the  place  of  his  birth  ^  but  whether  he  was  bom  at  Ita- 
lica  in  Spain,  or  at  Corfinium  in  Italy,  which,  accord- 
ing  to  Strabo,  had  the  natne  of  bttHca  given  it  during 
the  Social  war,  is  -a  pc^nt  which  cannot  be  known  : 
though,  if  his  birth  had  happened  at  either  of  thefe  ■ 
idaces,  the  grammarians  would  tell  us,  that  he  Ihould  have 
been  called  Italieenjis,  and  not  ItaUeus.  When  he  catne 
to  Rome,  he  applied  himfelf  to  the  bar ;  and,  by  a  clofe 
imitation  of  Cicero,  rucceeded'  fo  well,  that  hc  became 
a  cclebrated  advocatc  and  moft  accomplilhed  orator. 
His  merit  and  charaAer  recommended  him  to  the  high- 
eft  othces  in  the  republic,  even  ta  the  confulfhip,  of 
which  he  Yr*s  po&Sed  when  Nero  ^cd^  Ue  ic  faid  to 
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Iiigh  rank  and  ^ortune,  whom  that  wicked  emperor  Iiad 
devoted  to  deilrudion:  but  he  retrieved  bis  charaSer 
afterwards  by  a  long  and  uniform  courle  of  virtuous  be- 
haviour.  Verpafian  fent  him  as  proconful  into  Afia, 
where  he  behaved  with  clean  hands  and  unblemilhed  re> 
putation.  After  having  thus  fpent  the  beft  part  of  his 
life  in  the  rervice  of  his  countrj,  he  bade  adieu  to  public 
aSairs,  refolving  to  con(ecrate  the  remainder  to  polite 
retircment  and  the  mures.  He  had  iĕveral  iine  villas  in 
the  country :  one  at  Tufculum,  celebrated  for  having 
been  Cicero's ;  and  a  farm  near  Naples,  faid  to  have 
been  Yirgirs,  at  whioh  was  his  tomb,  which  Silius  often 
«ilited.  Thus  Martial-compliments  him  on  both  the& 
accounts : 

Si/uu  luec  magm  celehrat  monumenta  Maronit, 
Jugera  facundi  qui  Ciceronis  habet. 

H.<eredem  Dominumque  fui  tumulique  larifque 
Non  a/ium  mai/et  nec  Maro  nec  Cicero. 

Epigr.  49.  lib.  si. 

Of  Tolly's  feat  my  Silius  is  poCTeisM, 
And  his  the  tomb  where  Yirgirs  alhes  reft. 
Could  thofe  great  (hades  retum  to  choofe  thdr  heir, 
The  prelent  owner  they  would  both  piefer. 

In  thefe  retirements  he  applied  himfelf  to  poetry :  led 
■ot  fo  much  by  any  great  ibrce  of  genius,  which  would 
certainly  not  hare  fuffered  him  to  ilay  till  life  was  in 
the  wane  and  his  imagination  growing  cold,  as  by  his 
exceeding  great  Iove  of  Virgil,  to  whofe  memory  be 
paid  the  higheft  veneration.  He  has  imitated  him  in 
his  poem ;  and  though  he  fiiUs  infinitely  ihort  of  him, 
yet  he  has  difcovered  a  great  and  univerfal  genius,  whjch 
would  have  enabled  him  to  fucceed  in  ibme  degree  in 
whatever  he  nndertook. 

Having  been  for  fome  time  afflided  with  an  impoft- 
hume,  wttich  was  deemed  incurable,  he  grew  weary  of 
life,  to  which,  in  the  language  of  Pliny,  he  put  an  end 
with  determined  courage. 

There  have  been  many  editions  of  Silius  Italicus.  A 
neat  and  corred  one  was  publiihed  at  Leipfic  in  1 696,  in 
8vo,  with  ihort  and  ufeful  notes  by  Cellarius :  but  the 
beil  is  that  cum  notit  inlegrit  variortim  et  ArnoUi  Dra- 
kenborch.     TrajeS.  ad  Rhen.  1717,  in  410. 

SILK,  a  very  foft,  fine,  bright  thread,  the  work  of 
an  infeft  called  bomiyx,  or  the  filk  worm. 

As  the  filk  worm  is  a  native  of  China,  the  culture  of 

£lk  in  ancient  times  was  entirely  confined  to  that  coun- 

try.     We  are  told  that  the  empTeiTcs,  furrounded  by 

their  women,  fpent  their  leifure  hours  in  hatching  and 

tearing  filk  worms,  and  in  weaving  tiAues  and  filk  veils. 

That  (his  example  was  Ibon  imitated  by  petbns  of  all 

ranks  we  have  reafon  to  conclude  ;  for  we  are  informed 

that  the  Chinefe,  who  were  formerly  clolhed  in  ikins, 

in  a  ihort  time  after  were  dreiTed  in  veftments  of  filk. 

Till  the  retgn  of  JuAinian,  the  filk  wotm  was  unknoMrn 

beyond  the  territories  of  China,  but  filk  was  introduced 

into  Perfia  long  before  that  period.     Aiter  the  conqueft 

ef  the  Perfian  empire  by  Alexander  the  Great,  this  va- 

luable  commodity  viras  brought  into  Greece,  and  thence 

epinion^  of  conveyed  to  Rome.     The  firft  of  the  Roman  writers 

the  accientt  extant  by  whom  filk  rs  mentioned,  are  Virgil  and  Ho- 

concerning  nure  j  but  it  is  probable  that  neither  of  thera  knew 

ScUu'""  ^*'°  y>^t  country  it  wa»  obtamed,  not  hoiv  it  was 
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By  Ibme  of  the  ancients  it  wu  fuppoied  to 
be  a  iine  down  adhering  to  the  leaves  of  certain  trees  Qt 
Aewers.  Others  imagined  it  to  bc  a  delicate  fpecies  oi 
wool  or  cotton  ;  and  even  thoie  wbo  had  leamed  that 
it  was  the  work  of  an  mk&.,  ikoiv  by  iheir  deicriptions 
that  they  had  no  diftin6l  idea  of  the  manner  in  which  it 
was  formed.  Among  the  Romans,  filk  was  deeitied  g 
dreis  too  expenfive  and  too  delicate  for  men,  and  wu 
approptiated  wbolly  to  women  of  eminent  rank  and  opu» 
lence.  Elagabulus  is  faid  to  have  been  the  firft.maa 
among  the  Romans  who  wore  a  garment  of  fine  filk : 
Aurelian  complained  that  a  pound  of  filk  was  ibld  at 
Rome  for  1 2  ounces  of  gold ;  aitd  it  is  £iid  he  reiuled 
to  give  his  wife  permiffion  to  wear  it  on  account  of 
its  exorbitant  price. 

For  feveral  centuries  the  PetGans  fupplied  the  Rotnan 
empire  with  tlie  filks  of  China.  CaravaBS  traverfed  tliefii|^ 
whole  latitude  of  Afia,  in  243  days,  from  the  ChincIĕbjdK 
ocean  to  the  fea-coaft  of  Syria,  carrying  this  commodity.^"'' 
Sometimes  it  was  conveyed  to  the  ports  of  Guzerat  and'!"" 
Malabar,  and  thence  tranfported  by  fea  to  the  Ferfian 
gulf.  The  Perfians,  with  the  ufual  rapacity  of  mono. 
polifts,  raifed  the  price  of  filk  to  fuch  an  exorbitant  j;^ 
neight,  that  Juilinian,  eager  not  only  to  d>tain  aftilliit^ 
and  cerlain  Tupply  of  a  commodity  which  was  become'<M 
of  indifpenfable  ufe,  but  folicitous  to  deliver  tbe  coni-',|~~ 
merce  of  his  fubje£ls  from  the  exa£lions  of  his  enemies, 
endeavoured,  by  means  of  his  ally,  the  Chriftian  mo- 
narch  of  AbyOini^  to  wieft  fome  portion  of  the  filk 
trade  from  the  Pefaans.  In  this  attcmpt  he  failed ;  bot 
when  he  Ieaft  espeded  it,  he,  by  an  unforcfeen  eveot, 
attained,  in  fome  meafure,  the  objed  whlch  he  had  in 
view.  Two  Petfian  monks  having  been  employed  aSjjj^^ 
miAionaries  in  fome  of  the  Chriftian  chuiches,  which,ot,^ 
were  eftabliihed  (as  we  are  informed  by  Cofinas)  in  dit-uiiiEi 
ferent  parls  of  India,  had  penetrated  into  the  country  o^^JJJ^ 
the  Seres,  or  China.  There  they  oblerved  the  labouis 
of  the  filk  worm,  and  became  acquainted  with  all  tbe 
arts  of  man  in  worktng  up  its  produdions  into  fuch  a 
varicty  of  elegant  fabric$.  The  profpeft  of  gain,  or  per- 
haps  an  indignant  zea],  excited  by  feeing  this  luciative 
branch  of  commerce  engroircd  by  unbelieving  nations, 
prompted  them  to  repair  to  ConAantinople.  Thete 
they  explained  to  the  empeior  the  origin  of  filk,  as  well 
as  Uie  variou$  modes  of  preparing  and  manufafluring  it, 
myfteries  hitherto^  unknown,  or  very  imperfedlly  under- 
flood  in  Europe ;  and  encouraged  by  his  liberal  promiics, 
they  undertook  to  bring  to  the  capital  a  fufRcient  num- 
ber  of  thofe  wonderful  infe£ls,  to  whofe  labours  man  is 
fo  much  indebted.  This  they  accompliftied,  by  convey- 
ing  the  eggs  of  the  filk  worm  in  a  hoUow  cane.  They 
were  hatchcd  by  the  heat  of  a  dunghjll,  fed  witb  the 
Ieev«s  of  a  wild  mulberry  Iree,  and  they  multiplied  and 
woiked  in  die  fame  manner  as  in  thofe  climates  where 
they  firft  became  obje£ls  of  human  attention  and  caie. 
Vaft  numbers  of  thefe  infe£ls  were  foon  reared  in  difife- 
rent  parts  of  Greece,  particolarly  in  ihe  Peloponnerus. 
Sicily  afteiwards  undertook  to  breed  filk  worms  with 
e^ual  fuccefs,  and  was  imitated,  iiom  time  to  time,  in 
feveral  towns  of  Italy.  In  all  thefe  places  extenfive 
manufa£lures  were  cftabliihed  and  carried  on  with  filk  of 
domeftic  produAion.  "(he  demand  for  filk  from  the  eafl 
diminilhed  of  courfe,  the  fubjeds  of  the  Greek  emperors 
were  no  longer  obliged  to  have  recourfe  to  the  Perfians 
foi  a  fupply  of  it,  and  a  conCderablc  change  took  place 

in 


Digitized  by 


Google 


S    I    L 


Di  tlie  n«tim  of  the  commncial  inlercourie  between  £a< 
"^  rope  and  India. 

As  filk  is  the  produAipn  cf  a  worm,  it  will  be  firft 
neceAary  to  giTe  a  defci(ption  of  its  nature  and  mode  of 
manuia^uring.  £ut  before  we  give  any  account  of  the 
moA  approved  roethods  of  managing  6\k  worms  in  £u< 
rope,  it  will  be  proper  to  pTefeut  a  (hort  deicrlption  of 
thc  metbods  praflifed  in  China,  the  original  country  of 
the  filk.  worm.  Thefe  are  two :  they  either  permit 
thcm  to  remain  at  Uberty  on  mulberry  trees,  or  keep 
ihem  !n  rooms.  As  the  fineft  filk  is  produced  by  worms 
conGned  in  rooms,  and  as  the  firft  method  u  very  fim- 
ple,  it  will  fufl!ice  to  deferibe  the  fecond. 
P  To  bcgin  with  the  eggs,  which  are  laid  on  large  (heets 
^  of  paper,  to  which  tbey  firmly  adhere.  The  (heets  arc 
hung  up  on  a  beam  of  the  room,  with  the  eggs  inward, 
and  the  windows  are  opened  in  the  iront  to  admit  the 
wind  ;  bat  no  hempen  ropes  muft  ever  come  near  the 
worms  or  their  eggs.  Aiter  fome  days  the  Aieets  are 
taken  down,  rolled  up  loolĕly  with  the  eggs  inward, 
and  then  hung  up  again,  during  the  fummer  and  autumn, 
At  the  end  of^  December,  or  the  beginning  of  January, 
the  eggs  are  put  into  cold  water,  with  a  little  falt  Ai{- 
falved  in  it.  Two  days  after  they  take  them  out,  hang 
them  np  again,  and  when  dry  roll  them  a  little  tighter, 
and  enclole  each  (eparately,  ftanding  on  one  end  in  an 
caithen  veflel.  Some  put  them  into  a  lye  made  of  mul- 
berry  tree  aOies,  and  then  lay  them  fome  moments  in 
Ihow-water,  or  elfe  hang  them  up  three  nights  on  a 
mulberry  tree  to  receive  the  fnow  or  rain,  if  not  too- 
violent.  The  time  of  hatching  them  is  when  the  leaves 
of  the  mulberry  trees  begin  to  open,  for  they  are  hal^ 
tened  or  impeded  accordmg  to  the  diAerent  degrees  of 
heat  or  cold  to  which  they  are  expofed.  When  they 
are  ready  to  come  ibrth,  tbe  eggs  fwell,  and  become  a 
little  pomted. 

The  third  day  before  they  are  hatched,  the  rolls  of 
paper  are  taken  out  of  the  veflel,  ftretched  out,  and  hung 
up  wiih  their  backs  toward  the  fun,  till  they  rece!ve 
a  kindly  warmth  ;  and  then  being  rolled  np  clofe,  they 
ate  fet  uprigbt  in  a  veflel  in  a  warm  place.  This  is  re- 
peated  the  next  day,  and  the  eggs  change  to  an  aflt> 
gray.  They  then  put  Iwo  Aieets  together,  and  rolling 
uem  clofe  tie  the  ends. 

The  third  day,  towards  night,  the  Aieets  are  unrdll- 
cd  and  Aretched  on  a  fine  mat,.  when  the  eggs  appear 
blackiih.  They  then  roll  three  (heets  together,  and 
carry  them  into  a  pretty  warm  place,  (heltered  from  the 
(wth  wind.  The  next  day  the  people  taking  out  tbe 
rolls,  and  opening  them,  find  them  iiill  of  worms  like 
fma11  black  ants.  ' 

The  apartment  chofen  for  itlk  worms  is  on  a  dry 
ground,  in  a  pure  air,  and  free  from  noife.  The  rooms 
are  fquare,  and  very  clole,  fbr  the  fake  of  warmth  ;.  the 
door  taces  the  fouth,  and  is  covered  wi\h  a  double 
nat,  to  keep  out  the  c<^  ;  yet  (here  (hould  be  a  win<- 
dow  on  every  fide,  that  when  it  is  thought  neceAary  the 
air  roay  have  a  firee  paSage.  In  opening  a  window  to 
let  in  a  refre(hing  breeze,  care  muft  be  taken  to  keep 
a'Jt  the  gnats  and  flies.  The  room  muft  be  fami(hed 
>^th  nine  or  ten  rows  of  frames,  about  nine  inches  one 
above  the  otber.  On  thefe  they  phce  ru(h  hurdles,  up- 
•n  which  the  worms  are  fed  till  they  are  ready  to  fpin  j 
and,  to  pre(erve  a  regular  heat,  flove  fires  arr  placed  at 
the  comets  of  tbe  rogm,  or  elie  a  warmbg  pan  i&carried. 
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Bp  ond  down  it }  butit  in>ift  not  l»ve  the  l(!afi  Alnie  <a     SM 
finoke.    Cow-dung  dried  in  the.  fun  is  efieemed  the  moft        .      ^ 
proper  fuel. 

Tbe  worms  eat  equally  day  and  night.  The  Chinele 
give  them  on  the  firli  day  forty-eight  meals,  tbat  is,  one 
every  baU  hour ,  the  next  thirty ;  the  tbird  day  they 
faave  (lill  leis.  As  cloudy  and  rainy  weather  takes  away 
their  Aomach,  juA  before  their  repaft  a  wifp  of  very  dty 
ftraw,  the  flame  of  which  muft  be  all  alike,  is  held  ove> 
the  worms  to  free  them  from  the  cold  and  moilhire  that 
benumbs  them,  or  elfe  the  blinds  are  taken  fnHn  th« 
windows  to  let  in  the  full  day-Iighu 

Eaiing  fo  often  ha^er^  their  growth,  on  wbich  the 
chief  profit  of  the  filk  wonp  depends.  If  they  come  to 
maturity  in  23  or  25  days,  a  large  (heet  of  paper  cover« 
ed  with  worms,  wbich  at  their  firft  coming  from  the 
egg*  weigh  little  more  than  a  drachm,  will  produce  2j. 
ounces  of  filk  ;  but  if  not  till  28  days,  they  then  yield 
only  20  ounces ;  and  if  they  are  a  month  or  40  days  in- 
growing,  they  then  produce  but  ten. 

They  are  kept  extremely  clean,  and  are  often  remo> 
ved ;  and  when  they  are  pretty  well  grown,  the  worma- 
belonging  to  one  hurdle  are  divided  into  three,  ^Aer- 
wards  they  are-placed  on  fi.Y,  and  fo  on  to  the  number 
of  20  or  more ;  for  being  fiill  of  humours,  they  muft  be 
kept  at  a  due  diftance  fi:om  each  other.  The  critical 
moment  fbr  removine[  them  is  when  they  are  of  a  brigbt 
yellow  and  ready  to  fpin ;  they  muft  be  furrounded  with 
mats  at  a  fmall  diftance,  which  muft  cover  the  top  <^ 
-the  place  to  keep  oS  the  outward  air  ;  and  becaufe  they 
love  to  wotk  in  the  dark.  However,  after  the  third 
day's  labour,  the  mats  are  taken  away  brom  one  oVlock 
tili  three,  bulTlhe  rays  e£  the  fun  muft  not  ihine  upon 
them.  They  are  at  this  time  covered  with  the  (heets  of 
paper  that  were  ufed  on  the  burdles. 

The  cocoons  are  completed  in  feven  days,  after  which. 
the  wom  is  metamorpho(ed  into  a  chryf^ ;  the  co- 
coons  are  then  gatbered,  and  laid  in  heaps,  having  firft 
let  apart  tho(e  defigned  for  prepagation  upon  a  hurdle,. 
in  a  cool  airy  place.  The  next  care  is  to  kill  the  moths 
in  thofe  cones  which  are  not  to  be  bored.  The  beft 
way  of  doing  this  is  to  fill  large  earthen  vefli:Is  witb 
cones  in  layers  of  ten  pounds  each,  throwing.in  four 
ounces  of  falt  with  every  layer,  and  covenng  it  witit 
large  dry  leaves  like  tbofe  of  th*  water-Iily,  and  clolelj 
Aopping  the  mouth  of  the  TeiTels.  £ut  in  laying  the 
cones  into  the  veflels,  they  feparate  the  long,  white, 
and  gUttering  anes,  which  yield  a  very  fine  filk,  from- 
thofe  ihat  ase  thick,  dark,  and  of  tbe  colour  of  the  flun 
of  an  onion,  which  preducc-a  coarier  filk.  5 

The  filk  woimis  a  fpeoies  of  caterpillar,  whicb,  like  Dercription- 
all  others  of  the  fame  clafs,  undergoes  a   Tariety  of  »"'^  '''^<'fy- 
changes,  that,  to  peribns  who  are  no^  aoquainted  with  ^^^^, 
objens  of  this-  kind,.  will  appear  to  be  not  a  little  fui- 
prifing. 

it  is  produced  from  a-  yellowiAi-coloured  egg,  about 
the  fize  of  a  fmaU  pin-head,  which  has  been  laid  by  iHeSee,. 
kind  of  grayiih-coloured  moth,  which  the  vulgar  con- N°7». 
foi>id  with  the  butterAy. 

Thefe  eggs,  in  the  temperature  of'  this  cKmate,  if 
kept  beyond  the  reach  of  the  fire  and  funihine,  may  be 
preferved  during  the  whole  of  th«  winter  arid  fpring 
montbs  without  danger  of  hatching  :  and  even  in  (uta- 
mer  they  may  eafily  be  prevented  from  hatching  if  they 
be  kept  in.  a.  cool  £lace  >  but  in  waimcr  climates  it.  is 
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Sitk.  (carcely  poffib1e  to  pre(erve  them  from  liatchhig,  even 
'  •  for  a  few  days,  or  Kom  drying  io  much  as  to  deAroy 
them.  Hence  it  is  eafy  for  a  native  of  £ritain  to  keep 
the  eggs  tili  the  food  on  which  the  worm  is  to  feed  be 
ready  for  that  purpore.  When  this  food  is  in  perieC' 
tion,  the  eggs  need  onfy  bc  expoiĕd  to  the  fun  for  a  day 
or  two,  when  they  will  be  hatched  with  great  facility. 

When  the  animal  is  iirft  protruded  nom  the  egg,  it 
is  a  fmBll  blacll  worm,  which  is  af)ive,  and  naturally  af- 
cends  to  the  top  of  tiie  heap  in  fearch  of  food.  At  this 
ftage  of  Iiis  growth  the  fillc  worm  require$  to  be  fed 
with  the  younged  and  molt  tender  leaves.  On  theie 
leaves,*f  good,  lie  will  feed  viry  &reely  for  about  eight 
days,  dnring  which  period  he  increafes  in  fize  to  about 
a  quarter  m  an  inch  in  length.  He  is  then  attacked 
Ttith  his  firft  ficknefs,  which  confifts  in  a  kind  of  le* 
thargic  ileep  for  abont  three  days  cdntinuance ;  during 
^hich  time  he  refufes  to  eat,  and  changes  his  flun,  pre- 
ierving  the  fame  bulk.  This  (leep  being  over,  he  begins 
to  eat  again,  during  five  days,'  at  which  term  he  is 
•grown  to  the  fize  of  AiU  half  an  inch  in  length  }  after 
wbich  fallows  a  fecond  GckneCs  in  every  refpe£l  liki 
the  former. 

He  then  Teeds  ibr  othcr  five  days;  dttring  which  time 
^he  mll  have  increafed  to  about  three  quarters  of  an  inch 
in  length,  when  he  is  attacked  with  his  thiid  ficknef$. 
Tbis  bang  over,  he  begins  to  eat  again,  and  continuet 
10  do  fo  for  five  days  more,  when  he  is  attacked  by  his 
fourth  ficknefs,  at  -which  time  he  is  arrived  at  his  full 
growth.  When  he  recovers  this  fickiiels,  he  &eds  once 
more  during  five  days  with  a  moll  vorBcious  appetite  ^ 
«fter  which  he  difdains  his  food,  becomes  tranfparent, 
a  little  on  the  yellowiih  caft,  and  leaves  his  filky  traces 
«n  the  Ieaves  wbeie  he  paires.  Thefe  figns  denote  that 
he  is  ready  to  begin  his  cocoen,  and  mll  eat  no  more. 

Thus  it  appears  that  the  whole  duration  of  the  life 
«f  the  worm,  in  this  Rate  of  its  exiitence,  in  our  climate, 
is  ufually  about  46  days ;  28  of  «^ich  days  he  take» 
food,  and  remaim  in  lus  fick  or  torpid  Aate  18;  but  it 
is  to  foe  obferved,  that  dilring  warm  weather  the  perioda 
«if  ficknels  are  (hortened,  and  in  cold  weather  lengthen- 
«d,  above  the  tems  here  fpecified.  In  rery,  hot  cli- 
nates  it  may  be  (kid  to  Iive  fiifter,  and  fooner  to  attain 
maturity,  than  in  thofe  that  are  colder.  Dr  Anderfon 
infbrms  us,  that  at  Madras  the  worm  undergoes  its 
whole  evoIutions  in  the  fpace  of  23  days.  It  appears, 
))owever,  that  it  feeds  (ully  as  many  days  in  India  as  in 
£urope,  the  diSerence  being  entirely  occarioned  by 
Aortening  the  period  of  fickners.  The  Iongeft  Gckneis 
he  had  feen  them  experience  there  did  not  exceed  two 
days ;  and  during  Aimmer  it  only  lafts  a  few  hours. 

When  the  worm  has  attained  its  (uU  growth,  it 
TeaTches  about  for  a  convenient  place  for  fonning  its  co- 
coon,  and  mounts  upon  any  branches  or  twigs  that  are 
put  in  its  way  for  that  purpofe.  After  about  two  days 
ipent  in  this  manner,'  it  fettles  in  its  place,  and  form8 


th^  cocoon,  by  winding  the  filk  which  .It  draws  (rom     9ilfcj 
its  bowels  round  ilfelf  into  an  oblong  roundiih  ball.         '"'  »^ 

Doring  this  operation  it  gradually  loles  the  appear- 
ance  of  a  worm  ;  its  Ietfgth  is  much  contraded,  »id  itt 
thicknefs  augmented.  £y  the  time  the  web  is  finiflied, 
it  i^  feund  to  be  transformed  intc  an  oblong  roundilh 
ball,  covered  with  a  fmooth  (helly  ikin,  and  appears  to 
be  perfeAly  dead.  In  this  ftate  of  exiftence  it  is  callcd 
an  aurelia.  Many  animals  in  this  Ilate  may  be  oAen 
feen  fticking  on  the  walls  of  out-houies,  fomewhat  re- 
fembling  a  imall  bean. 

In  this  ftate  it  remains  for  feveral  days  entirely  mo- 
tionIefs  in  the  hcart  of  the  cocoon,  after  which  it  burfis 
like  an  egg  hatching,  and  from  that  comes  ^orth-a 
heavy  duU-Iooking  moth  vnth  wings ;  bot  the(e  wiogs 
it  never  ufes  for  fiying  j  it  only  crawls  (lowly  about  m  .  { 
the  place  it  has  been  hatched.  This  creature  forces  its  ' 
way  through  the  filk  covering  which  the  worm  had 
woven,  goes  immediately  in  queft  of  its.  mate,  a(ter 
which  the  fcma}e  lays  her  eggs ;  and  both  male  and  (ĕ- 
male,  without  tailing  food  in  this  ftage  of  their  exift« 
ence,  die  in  a  very  diort  time. 

The  filk  worm,  when  at  its  fu11  fize,  ia  trem  an 
inch  and  a  quarter  to  an  inch  and  a  half  in  length,  and 
about  half  an  inch  in  circumference.  He  is  dther  of  a 
milk  or  pearl  colour,  or  blackilh ;  thefe  Iaft  are  efteem- 
ed  the  beft.  His  body  is  divided  into  feven  rings,  to 
each  of  which  are  jmned  two  very  (hort  feet.  He  ha 
a  fmall  point  like  a  thom  exa£lly  above  the  anns.  Thc 
fiibftance  which  forms  the  Alk  is  in  his  ftomach,  whick 
i«  very  long,  wound  up,  as  it  were,  upon  two  (pindles, 
as  fome  fay,  and  furrounded  with  a  gum,  commonly  yel» 
lowiih,  fometimes  white,  but  feIdom  gTeeniih. ,  Wliea 
the  worm  fpins  his  cocoon,  he  tnndt  oS  a  thiead  froia 
each  of  his  fpind{et,  and  joins  them  afterwaids  by 
means  of  two  hooks  which  are  placed  in  his  mouth,  b 
that  the  cocobn  is  formed  of  a  double  thiead.  HBving 
opened  a  filk  worm,  you  may  tal;e  out  the  fpindie^ 
which  are  folded  up  in  three  plaits,  and,  on  AietcbioK 
them  out,  and  drawing  each  extiemity,  you  may  eitend 
them  to  near  two  ells  in  length.  If  you  then  fcrape  the 
thread  fo  (WetchecT  out  with  your  nail,  you  fcrape  off 
the  gum,  which  is  very  like  bees  wax,  and  .peifoniis 
the  iame  oftice  to  Che  filk  it  covers  at  gold  leaf  does  to 
the  ingot  of  filver  it  furroundt,  when  drawn  out  by  the 
wire  drawer.  This  thread,  which  is  extremely  ftrong 
and  even,  is  about  the  thicknefs  of  a  middling  pin. 

Of  filk  wortn.s,  as  of  rooft  other  animals,  •  there  b  t 
con(iderable  variety  of  breeds,  fome  of  which  are  much  ittcnti 
more  hardy,  and  pofief$  qualitiet  confiderabIy  dKTerento»*^"] 
from  others.     This  is  a  particular  of  much  importaiice^|^^j 
to  be  adverted  to  at  the  Ume  of  beginning  to  hreei  ^  ««^ 
thefe  creaturet  in  any  place ;  for  it  will  make  a  great         | 
diSerence  in  the  profit  on   the  whole  to  the  undertaker 
if  he  rsars  a  good  or  a  bad  fort  (a).  This  is  a  departnent 
in  refpe£t  to  the  economy  of  animals  that  has  been  in 

cTery         j 


(a)  As  the  fuccefs  of  the  filk  manufadure  muft  depend  on  the  breed  of  worms,  it  it  of  great  con(equencp  to 
-bring  them  (rom  thofe  countiies  where  they  are  reckoned  beft, 

Mr  Andrew  Wright,  an  ingenious  filk  manufafturer  of  Paiiley,  has  given  the  following  diredions  for  conveying 

the  eggs  of  the  filk  worm  from  diftant  countries  by  fea :  As'foon  as  the  moth  has  laid  her  eggs,  dry  them  inmic- 

diately,  and  put  them  into  glafs  phials ;  feal  them  fo  clofe  that  damp  air  or  water  will  not  penetrate  into  them.  Pot 

.theie  phials  diat  contain  the  eggs  into  earthen  pots  fiUed  with  cold  water  \  and  as  often  as  the  water  becomes 

i  wam 
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CTCiT  caie  moch  lefs  adTcrted  to  than  k  dderTcs ;  smd  iu 
'particular  witb  regard  to  the  (iTIc  worm  it  has  been  al- 
noll  entirely  overlooked.  A  iew  eggs  of  the  iilk  worm 
can  be  eafily  lranfpoTted  by  poft  in  a  lctter  froiB  any 
nit  of  Europe  to  another,  efpecially  during  the  winler 
iearon.  It  would  therefore  be  an  ealy  matter  for  anj 
patriotic  fociet}r,  fuch  as  the  Society  of  Arts  in  Lon- 
OOD,  to  obtain  a  fpecimeaof  the  eggs  from  every  coun-  ' 
try  in  which  filk  is  now  reared,  to  put  thefe  under  the 
care  of  a  perfon  who  could  bc  depended  upon,  and  who 
undcrllood  the  roanagement  of  them,  with  ordcrs  to 
krep  each  kind  dlAincl  from  another,  and  3dvert  to  every 
particular  that  occurred  in  their  management,  fo  as  to 
make  a  fair  ellimate  of  their  refpe£live  merits.  By  thefe 
means  the  bed  might  be  fele£lcd,  and  thofe  of  inferiqr 
Talae  rejefted.  Forty  or  fifty  of  each  fort  might  be 
enough  for  the  cxperiment ;  but  it  ought  to  be  repeat- 
ed  reveral  times  before  conclurions  could  be  drawn  froni 
it  that  might  be  altogether  relied  upon ;  for  it  is  well 
known  that  a  yariation  of  circumltances  ivill  make  a 
change  in  the  r^fult ;  and  it  is  by  no  means  certain  that 
the  lame  particular  would  iSeSt  thofe  of  one  brced  ex- 
aclly  in  the  fame  manner  as  it  would  do  thofe  of  a  dif- 
ferent  breed.  One  may  be  more  hardy  with  regard  to 
cold,  another  more  delicate  in  rerpe£t  to  food,  and  fo 
on.  It  is  experience  alone  that  can  afcertain  the  cir- 
cumAances  here  inquiied  for. 

From  the  above-mentioned  particulars,  it  is  evl- 
dent,  that  the  management  of  filk  worms  muH  be  Tery 
diiFeicnt  tn  hot  climates  frem  what  Is  required  in  tho& 
that  are  colder.  At  Madras,  it  appears  hota  Dr  Ai;- 
derlbn^s  expenments  that  it  is  very  dilhcult  to  prevent 
^*  cgg*  from.  batching  for  a  very  few  days,  fo  ihat 
niany  generations  of  them  mull  be  propagated  in  one 
year.  "  In  this  hotted  feafon,"  lays  he,  in  a  letter  to 
Sir  Joreph  Banks,  dated  July  6.  1791,  "  tbe  Ihorted 
time  I  bave  been  able  to  remark  for  the  whole  evo}u- 
tions  of  the  filk  worm  is  40  days ;  that  is  to  (ay,  fix 
days  an  egg,  22  a  worm,  II  a  grub  in  the  cocoon, 
*nd  oue  a  moth  or  butterily."  FortunateIy,  where  the 
climate  forces  ibrward  their  produ£Uon  fo  rapidly,  na- 
ture  hath  been  equally  prondent  of  food  for  their  fub- 
fiftence  ;  £)r  in  thefe  regions  the  mulberry  continues  tj9 
grow  aod  pu(h  out  Ieaves  throughout  the  whole  year. 

Tbough  the  filk  worm  be  a  native  of  China,  theie 
is  no  doubt  but  it  might  eafily  be  propagated  perhaps 
in  moft  parts  b^  the  temperate  zones.  The  eggs  of 
this  infed,  iadeed,  reqiure  a  conliderable  degree  of 
mrmth  to  batch  them,  but  they  can  alfo  endure  a  le- 
Tere  froft.  No  lefs  than  j^oolbs  of  filk  were  raired  in 
1789  in  the  cold,  fandy  territories  o^Prudia.  In  the 
prorince  of  Pekin,  in  China,  where  great  quantities  of 
filk  are  fabricated,  tbe  winter  is  much  colder  than  cTen 
in  Scotland.  Frcim  the  infonnatiOn  of  fome  RudiaMS 
who  weit  fent  thilher  to  leam  the  Chinefe  language,  we 
find  that  Reaumur^s  thermometer  was  obferved  from  10 
ta  15,  and  even  20  degrees  below  the  freezlng  point. 
Nbris  it  difRcult  to  rear  the  food  of  the  filk  worm  in 
a  tempetate  clime.    Tbe  mulberrytree  is  a  hardy  vege- 
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table,  which  bears,  wilhout  injury,  ihe  wiiiters  of  Sweden, ,  ^'^ 
and  CTcn  of  Siberia.  Of  the  feven  fpecies  of  ihe  mulber-  '  • 
ry  (fee  MoRus)  enumerated  by  Linnaeus,  four  of  thefe 
(vlz.  the  white,  red,  black,  and  Tartatian),  there  is  every 
reafon  to  believe  could  be  reared  bolh  in  Britain  and 
Ireland.  The  w/iite  grows  in  Sweden  j  the  red  is  9,- 
bundant  round  Quebec ;  the  b/aci  delights  in  bleak  &- 
tuations,  expofed  to  wind  on  the  fea  fhore>  and  the 
Tartarian  mulberry  is  reprefentcd  as  growing  in  ihe 
chilly  regions  of  Siberia.  p 

As  to  the  fupcri8r  qualitics  of  the  difiFerent  fpecies,  Whether 
probably  there  is  very  little  to  be  pwnted  out  amongil  •"/  *^Pf*'** 
the  four  juft  menlioned  with  regard  to  nourilhracnt,  ex-°  "^j  j,/ 
cept  what  may  be  dravni  from  the  following  faft :  that  fuperior  to- 
if  the  firft  three  are  laid  down  together,  the  filk  wormotbets. 
will  firft  eat  the  white,  thtn  the  red,  and  next  theblack, 
in  the  order  of  the  tendernefs  of  the  leaves.    The  Tat- 
tarian  leems  ta  hold  as  high  a  place  in  its  efteem  as  et- 
ther  the  red  or  black  }  but  all  muft  yleld  to  the  white, 
which  feems  to  be  its  natural  food. 

In  Calabria  the  red  mulberry  is  ufed }  in  yalcnci» 
the  white  ■,  ahd  in  Granada,  where  excellent  filk  is  pro- 
duced,  the  mulberries  are  all  black.  The  whltc  feems 
to  prorper  very  well  in  a  moift  ftiiFfoil:  the  black  agrees 
well  with  a  dry,  fandy,  or  gravelly  foil ;  and  the  white  ' 
is  moft  luxuriant  in  a  moift  cich  loam.  'ler 

It  may  juftly  be  afferted,  that  Britain  paSelTes  fon>e  Britam  poff 
advantages  in  the  raifing  of  n»w  Clk  which  are  not  en-  [j^'  j°™ 
joyed  by   warmer  countries.^    Evea  in  the  Ibuth  o^^^^^J^™- 
France,  Mr  Arlhur  Young  infoims  us,  the  mulberri^  er  conntrics 
leaTes  are  often  nipped  by  frQft  in  the  bud ;  but  this  isfor  niling. 
Icarccly  ever  the  cafe  with  us.     Itiswellknown  that^'^ 
thunder  and  lightning  are   hurtful  to  tbe  filk  worra. 
Now  our  climate  can  boaft  that  it  is  aImoft  whoUy  ex- 
empted  from  thofe  dreadful  ftorms  of  thunder  and  light- 
ning  which  prcTail  £>  much  In  bot  climates.     Nature- 
has  then  iiimilhed  us  with  eTciy  thing  requifite  fDr  the 
filk  manufa£lure ;  it  remains  only  for  us  to  improve  thie 
advantages  which  we  poffefs.     Let  mulberry  trees  be 
planted  by  proprietors  of  lands,  and  let  a  &w  perfot^s 
of  Ikiil  and  attentioa  deyote  thnr  time  to  the  raiiling  qf 
filk  worms.     This  is  an  employment  that  wiU  not  ii)« 
teifere  with  any  manufa£bjre  already  eftabli(hed  }  on  ths 
contrary,  it  would  afford  a  tefpeSidile,  a  lucrative,  and' 
agreeable  employment  to  ladies,  or  to  females  in  gene- 
ral,  tvho  have  at  prefent  too  few  profeflions  to  which 
they  can  apply.     The  ibciety  inftltuted  at  London  for 
the  encouragement  of   arts,   manufa£tures,   and   com- 
merce,  much  to  their  honour,  have  affered  premiums 
.to  thoG:  who  (hall  plant  a  certaln  number  of  mulberry 
trees.  xt 

The  foIlowing  lAethod  of  ralGng  mulberty  trees  fromMethodof  , 
feed  is  pia£iifed  in  the  ibuth  of  France,  and  has  been  r&i^inK 
repeated  with  Oiccels  in  the  Eaft  Indies  by  Dr  Ander-j^^^|^ 
£bn  of  Madras.    "  Take  the  ripe  bcrrles  of  the  mulber-foaih  oi 
tj  when  it  is  fiill  of  juice  and  of  fecds.    Next  tske  a  Fran«e. 
rough  horfe-hair  line  or  tope,  fuch  as  we  dry  linen  on,  j^f(f^,  ,„ 
and  with  a  good  handlul  of  tipe  mulberries  run  your  ijbe  Ottlture 
haad  along  the  line  brui&ng  the  berries  and  maiiimg  o/Xaiu 

them  «»<"»'*» 
Coajl  o/Co^- 
■  romandtl. 


wann  renew  it.  Place  the  earthen  Teflels  in  the  coIdeA  place  of  the  (lilp,  and  let  them  remain  until  the  end  of 
the  Toyage.  It  muft  be  obferved,  that  the  Ihip  chofen  £br  tiiis  puq>ofe  ought  to  be  one  thal  TCOttld  anive  in  Biitain 
ia  the  moDths  of  June  m  July. 
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,  'SilK.  tlem  M  mueh  •«  poAible  ss  your  hmi  runi  along,  fo 
-  -  that  the  pulp  smd  fceds  of  the  berries  majr  adhere  in 
great  abundance  to  the  rope  or  hair  line.  Next  dig  a 
trench  in  tbe  ground  where  you  wiih  to  plant  ihem, 
nuch  like  wbat  is  pra£lifed  in  kitchen  gardcns  in  £ng> 
land  for  crops  of  vanous  kinds.  Next  cut  tbe  rope  or 
bair  line  into  lengths  according  to  the  length  of  the 
trencb  you  think  fit  to  make,  and  plunge  the  line  iuU 
Df  malhed  berries  into  the  trench,  and  then  corer  it  over 
well  vrith  eartb,  always  remembering  afterwards  to  wa- 
ter  it  well,  which  is  eSential  to  the  iucce^.  The  feeds 
of  the  berries  thus  ibwn  will  grow,  and  foon  {hoot  out 
young  fucker8,  which  will  bear  joung  teaTes,  wbich  are 
the  belt  food  for  the  filk  worm. 

"  The  iacility  and  rapidity  with  which  young  Ieave( 
may  by  this  mean*  be  produced  is  evident,  for  as  many 
lows  of  trenches  may  thus  be  filled  as  can  be  wilhed ; 
and  it  can  never  be  neccAaty  to  have  mulberry  trees 
'higber  than  our  rafpberrie8,  currants,  or  goofeberry  bufli- 
cs.  Whenever  they  get  beyond  that,  they  lofe  their 
value }  and  if  there  trenches  fucceed,  you  may  have  a 
iiipply  coming  {ireih  up  day  after  day,  or  any  quantity 
you  pleafe."  Thus  abundance  of  theie  trees  might  be 
reared.  fiut  as  mulberry  trees  are  not  yet  found  in  abun» 
dance  in  this  country,  it  were  to  be  wiihed  that  foffie 
other  food  could  be  fubftituted  in  their  place :  attempts 
haTe  accordingly  been  made  by  thofe  who  haTe  reared 
filk  worms,  and  it  has  been  found  poSible  to  fiipport 
S«,N»  70.^1,^  fiij^  ^ojni  upon  lettuce  (b). 

jyjjg'*  Mi(s  Henrietta  Rhodes,  a  lady  who  has  made  {bme 

Khoda  fed  fuccefsfiil  experiments  on  raifing  filk  worms  in  England, 

filk  worms  had  fi}und  tbat  the  filk  worm  could  with  fafety  be  kept 

onlettuce   ^n  lettuce  for  fome  time.     This  is  pretty  generally 

known  by  ladies  who  have  turned  their  attention  to  tbis 

fubjed ;  but  (he  found  that  in  general  they  could  not 

with  ikfety  be  kept  upon  that  food  above  three  weeks. 

If  loneer  fed  upon  tbat  plant,  theworms  for  the  moft 

part  die  without  fpinnifig  a  web  at  all.     She  found, 

noweTer,  that  they  did  not  alvniys  die,  but  that  in  fome 

cafes  they  produced  Tery  good  cocoons,  cTen  when  fed 

entirely  on  lettuce.     She  therefore  witb  reaibn  fiifped- 

ed  that  the  deatb  of  the  animal  muft  be  occafioned  br 

fome  extraneous  circumftance,  and  not  from  the  poi- 

fonous  quality  of  the  fbod  tt&lf ;  the  circumftance  ihe 

fufpeded,  from   fome  incidental  ob(ervations,  was  th« 

coldneis  of  that  fbod ;  and  therefore  ihe  thought  it  was 

not  impoAible,  but  if  they  were  kept  in  a  Tery  warm 

place,  while  fed  on  lettuce,  they  might  atbun,  in  all 

cafes,  a  due  perie£iion. 

fj^^^  General  Mordaunt  haTtng  been  informed  of  this  con- 

Atordaunt  jedure,  refolTed  to  tty  the  experiment.     He  got  fome 

ftiU  more    filk  worms  eggs,  had  them  hatched  in  his  hot-houfe,  and 

fucceliful.    cmkd  them  to  be  all  fed  upon  lettuce  and  nothing  elle. 

Tbey  profpered  as  well  as  any  worms  could  do,  few  or 

none  or  thcm  died ;  and  they  aSbrded  as  fine  cocoons 

as  if  they  had  been  fed  upon  mulberry  leaTes.'    As  far 

as  one  experiment  can  go,  this  aifords  a  very  exhilara- 

ting  profpe&  in  many  points  of  Tiew.     If  one  kind  of 
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ibod  bas  been  nosious,  merely  on  account  of  sn  Impt^  >| 
»er  temperature,  others  may  be  found  which  haTe  been'"^ 
hnrtiiil  ohly  from  a  fimilar  caufe ;  fo  that  it  is  not  ttb. 


poinble  but  we  may  at  laft  find  ihat  ihis  deltcate  crea< 
ture  may  be  fupported  by  a  variety  of  kinds  of  faod. 
Few,  however,  could  be  more-  eafily  obtained  than  let- 
tttcc  ;  and  this  plant,  when  cabbaged  (the  cof5,  or  ice 
lettuce  efpecially),  would  poflefs  one  quality  that  thc 
mulberry  leaf  ncTer  can  poflcfs,  firom  the  want  of  which 
many  millions  of  worms  die  in  thole  countries  Mrherc 
filk  is  now  re^red ;  fbr  it  is  obkrred,  that  when  tbc 
leaTCS  are  galhered  wet,  it  is  fcarcely  poAible  to  pie- 
ferve  the  worms  ah've  for  any  length  ot  time  ;  fo  that 
during  t  cwitinuance  of  tainy  weather  many  af  them 
are  imavndably  cut  off ;  but  a  lcttuce,  wben  cabbaged, 
refifts  moiAure.  If  gadiered,  even  dUring  raio,  tbe 
heart  of  it  is  dry  ;  fo  that  if  the  outer  leaTes  be  thiomt 
afide  at  that  time,  the  worms  would  be  continued  in 
perfcft  health.  The  expence,  too,  of  cuItiTating  aod 
gathering  lettuce,  would  bc  fo  much  lefs  than  that  af 
gathering  mulberry  Ieaves,  as  to  occafion  a  iaTing  that 
would  be  much  more  than  fufRcient  to  counterbahncc 
the  CKpence  of  heating  the  conferTatory,  as  a  little  iv 
fled!on  will  ihow. 

But  the  great  point  to  be  now  alcertalned  is,  whe. 
ther  it  is  a  fa6l  that  worms  fed  on  lettuce,  if  kept  in  a 
due  temperature,  will  continne  in  good  health,  in  gene- 
ral,  till  they  ihall  haTe  pcrfe£led  their  cocoon  ?  One 
cxperimcnt  is  too  little  to  cAabliih  this  h&.  with  perfed 
certainty.  It  would  tbere^ore  be  neceSkry  that  more 
ĕxperimcnts  ihould  be  made  on  this  iubjed. 

It  is  faid  that  Dr  Lodovico  Bellardi,  a  leamed  and^* 
ingenious  botanift  of  Turin,  has,  after  a  number  of  ez-7^_ 
perimcRts,   difcovered   a   new  method  of  feeding  Clknuibi 
worms,   when  they  are  hatched  befbre  the  mttlberrylcu»1 
trees  have   produced  leaves,  or  when  it  kappens  that        { 
the  froft  dcAroys  the  tehder  branches.     This  new  tne-        i 
thod  confifts  in  giving  the  worms  dned  leaTcs  of  the        | 
mulbeny-tree,    One  would  think  that  this  dry  nounlh- 
ment  wonld  not  be  much  reliihed  by  the&  infeds ;  but 
repeated  experiments  made  by  our  author,  ptove  that 
they  prefer  it  to  any  other,  and  eat  it  with  the  greateit 
avidity.     The  mulberry  leaTes  muft  be  gathered  about 
the  end  of  autumn,  before  the  frofts  commence,  in  diy 
weather,  and  at  times  when  the  heat  is  greateft.     Thtj 
muft  be  dried  afterwards  in  the  fun,  by  fpreading  thedi 
upon  large  cloths,  and  laid  up  in  a  dry  plaoe  aiter  they 
haTe  been  reduced  to  powder.     When  it  is  neceifary  to 
^ve  this  powder  to  the  worms,  it  ihould  be  gently  tnoi- 
ttened  yrith  a  little  water,  and  a  thtn  coat  of  it  muil  be 
placed  aiound  the  young  woims,  which  will  immediate- 
ly  begin  to  feed  upon  it. 

We  haTc  mentioned  all  the  diiferent  kinds  of  {ofid, 
which,  as  ht  as  we  haTe  heaid,  have  been  tried  witbl*' 
any  fuccefs  to  nouriih  the  filk  worm ;  not,  howeT«r,^^j 
with  great  confidence,  but  as  experiments  which  it  might 
be  worth  while  careAiIIy  to  confider  and  peribrm.    Weii 
muft  not  omit  to  mention  that  one  perfon,  who  has  faad 

modi 


(b)  It  is  not  improbable,  fays  Dr  ^dcrion,  to  whofe  Taluable  work  entitled  the  Bee,  we  have  been  much 
indebted  in  the  drawing  up  of  this  article,  that  other  kinds  of  food  may  be  found  which  vrill  anPwer  the  faiBc 
]mrpofe.  The  ^corium  intybus  and  common  «ndiTe  might  bc  tried,  at  they  bare  the  fame  IaAefccnt  quality  irith 
^e  letDice.  - 
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I  IRL    Bttclt  espeiunce  in  the  manaeing  of  filk  worms,  aAures 

P"»  ■  'ai,  that  the  fiUc  produced  m>m  any  other  iood  than 

i  malberry  leaves  is  of  an  inferior  quality,  and  that  the 

wotiiu  are  fickly.     We  thiuk,  however,  that  there  is 

Rafi>n  to  fufpe£t  (hat  the  experiiiienl  has  not  been  jkil- 

dlly  per&rmed  ',  and  therefore,  before  every  other  food 

eicept  mulberry  Ieaves  is  dircardcd,   the  experiraent 

ougbt  to  be  performed  with  mote  attention  and  care. 

We  know  that  many  animals  in  a  domelHc  (late  can  ]ive 

I  upon  fbod  very  diSie:ent 'from  that  which   fupported 

I  tbea  when  running  wild  in  thc  fields.     Certaiii  it  is, 

howcTer,  that  every  anima),  in  its  ftateof  nature,  par- 

I  takes  of  a  fbod  peculiar  to  il)elf,  which  is  rejeded  by 

I  otber  animals  as  if  it  were  of  a  poifonaus  quality  ;  and 

I         it  may  be  mentioned  as  a  curious  fa£l,  as  well  as  an  ad- 

inirable  inttance  of  the  care  of  that  Being  who  feeds 

the  ibwls  of  heaven,  that  notwithilanding  the  number» 

I         Ms  infe£ls  that  prey  upon  animals  and  Ycgetables,  the 

j         mulberry  tiee  is  lcft  untouched  by  them-alT,  as  the  ex. 

i         clufive  property  of  ihe  filk  worro,  the  chief  of  ihe  inre^ 

tiibr,  which  toils  and  fpins  for  the  u^e  of  m.in. 

Having  now  confidered  the  food  proper  for  the  filk 

worm,  we  ihall  next  confider  what  fituation  is  mofi  fa. 

*^  Tourable  to  them.     In  the  opinion  of  fome  perfons  in 

thu  coontry  who  haye  been  in  the  pra£lice  of  rearing 

filk  worms,  tbey  ought  always  to  be  kept  in  a  dry  place, 

well  Aieltered,  and  poAiĕding  a  confiderable  degree  of 

«annth,  end  which  is  not  expofed  to  fodden  tranfitions 

fiom  heat  to  cold.     If  the  weaiher  be  too  cold,  a  fmall 

iie  muft  be  made  :  this  is  of  moft  importance  when  the 

worms  are  ready  for  fpinning.     A  fouthem  expofure 

is  therefbre  preferable.     Some  think  Ught  is  of  great 

ntility  to  filk  worms,  oihers  think  that  thry  thrive  bet- 

ter  in  the  dark.     As  to  what  apartments  are  beft  ac- 

commodated  for  promoting  the  health  of  filk  worms, 

ind  moA  convenient  for  thofe  who  have  the  care  of  them, 

they  may  be  various  according  to  the  extent  of  the  ma- 

nu&dore  or  the  wealth  of  the  proprietors.     Silk  worms 

oay  be  kept  in  boxes  or  in  lhelves.    When  fttelves  are 

to  be  ufed,  they  may  be  conftru£led  in  the  following 

aanner :  The  (lielves  may  be  of  wicker,  ranged  at  the 

diAance  of  a  foot  and  a  half,  and  fixcd  in  the  middle  of 

the  room  :  their  breadth  ought  to  he  fuch,  ihat  any.per- 

in  can  eafily  rcach  to  the  middle  from  either  fide.  This 

is  perhaps  the  fimpleft  and  cheapeft  apparatus  for  rear- 

ing  filk  worms  ;  but  there  is  anolher  apparatus  which 

■ay  be  recomraended  to  thofe  who  are  anxious  to  unite 

faDie  degree  of  elegance  with  convenience.     This  appa- 

ratos  ts  the  invenlion  of  the  Rev.  George  Swayne  of 

Packle.«hurch,  a  gentleman  who  has  ftudied  this  fub- 

jeA  much^  in  order  to  find  out  the  way  for  promoting 

the  culture  of  filk  among  the  poor.     This  apparatu<, 

■wilh  tbe  dercription  of  it,  may  be  found  in  the  Tranr- 

adions  of  the  Society  for  encouraging  Arts,  Manufac- 

tores,  and  Commerce,  vol.  vii.  p.  1 48.     The  apparatus 

confii1s  ofawooden  frame  four  feet  two  inches  high, 

each  fide  16  inches  and  a  half  wide,  diTided  into  cight 

partitions  by  fmall  pieces  of  wood  which  form  grooves, 

into  which  the  Aides  run,  and  are  thus  eaniy  tlirud  into 

or  drawn  out  of  the  frarae.     The  upper  flidc  in  the  mo- 

del  fent  to  the  fociety  by  Mr  Swayne  is  of  paper  only, 

and  deSgned  to  receive  the  worms  as  foon  as  hatched  ; 

the  two  next  nre  of  catgut,  the  threads  about  one-tenth 

of  an  inch  diftant  from  each  other :  thefe  are  for  the 

nieAs  when  a  little  advanced  ia  iize :  the  fivc  lowei 
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ones  are  of  wicker  work  j  but,  as  Mr  Swaync'  afteTwardff     Si\k. 
^pund,  netting  may  bc  f|ibflituted  with  advantage  in-        »•  '  "^ 
ftead  of  wicker  bottoms.     Under  each  c)f  thefe,  as  well 
as  under  thofe  of  catgut,  are  Aiders  made  of  papcr,  to 
prevent  the  dung  of  the  worms  irom  falling  on  thole 
feeding  below  them.  *  tl 

The  management  of  filk  worm»  is  next  to  be  attend-  ^^ope t  '<«» 
<d  to.  The  proper  time  for  halching  them  is  when  the  ^]^'""''''"^ 
Ieaves  of  the  mulberry  are  full  grown,  or  nearly  fo ; .  ' 

that  as  foon  as  thefe  infe£ls  are  capable  of  receiving  food 
they  may  obtain  it  in  abundance.  To  attempt  to  hatch 
them  fuoner  xvould  be  hurlful,  as  the  weether  would  not 
be  fufRcicnt1y  warm.  Befides,  as  leaves  are  ncceC- 
fary  to  the  Iife  of  a  vegetable,  if  the  young  leaves  of 
the  mulberry  tree  are  cropped  as  foon  as  they  are  un> 
foIded,  the  tree  will  be  fo  much  weakened  as  to  be  in- 
capable  of  producing  fo  many  leaves  as  it  would  other- 
wife  have  done  ;  and  if  this  pradlice  be  frequenlly  r». 
peated,  will  inevitably  be  deHroyed. 

When  ihe  proper  feafon  is  arrived,  the  eggs  may  beHbw  thry 
hatched  either  by  the  heat  of  the  fun,  when  it  happens  ought  to  be 
to  be  ftrong  enough,  or  by  placing  them  in  a  fmall '"t'^'**'* 
room  moderately  heated  by  a  ftove  or  fire  ;  and  after  bc-*"'^    ** 
ing  e.\pofed  for  fis  or  feven  days  to  a  gentle  heat,  ihe 
filk  worm  iiTues  from  the  egg  in  the  Torm  of  a  fmaU 
black  haiiy  caterpillar.   When  Mr  Swayne's  apparatui 
is  ufed,  the  worms  are  to  be  kept  on  the  drawers  wtth 
paper  bottoms  till  they  aie  grown  fo  large  as  not  rca- 
dily  to  creep   through   the  gauze-bottoraed  drawets : . 
they  are  then  to  be  placed  on  thofe  drawers,  where  they 
are  to  remain  till  theii  excrements  are  fo  latge  as  not 
readily  to  fall  through  j  when  thisSs  the  care,  they  muft 
be  removed  to  the  drawers  with  the  wicker  or  nelting 
bottoms,  and  fed  thereon,  till  they  fttow  fymptoms  of  be- 
itig  about  to  fpin.     It  is  fcarccly  necelTary  to  mcntion, . 
that  the  pajier  (lides  beneath  the  gauze  and  wicker  draw- 
ers  are  intendcd  to  recetve  the  dung,  which  ftiould  be 
cmptied  a$  often  as  the  worms  are  fed,  at  leaft  once  a— 
day ;  or  to  dire£l,  th.it  xvhen  the  worms  are  fed,  the 
Aides  are  to  be  fin1  drawn  out  a  confiderable  way,  and. 
the  drawers  to  reft  upon  them.  ,^ 

It  has  been  already  mentioned,  thal  wet  or  dampWet  or 
food  is  exceedingly  prejudicial  to  thofe  infe£)$.     It  pro-<'«n>P  l"'^ 
duccs  contagious  and  fatal  difeafcs.     To  prevent  the  •'"'^"*^*' 
neceAJiy  of  giving  them  wet  or  damp  food,  attention  d^eati^"* 
ought  to  be  paid  to  the  weather,  fo  that  when  ihere  is 
an  immediate  profpefl  of  rain,  a  fufiic!ent  quantity  of' 
leaves  may  be  gathered  to  ferve  the  worms  two  or  three 
days.     In  this  country,  the  leaves  of  the  black  or  red 
mulberry  tree  may  be  preferved  good  for  food,  although 
kept  four  or  five  days,  by  the  following  method  :  When 
new  galhered,  lay  them  loofely  in  g1azed  earthen  vcf- 
fels,  place  thefe  in  a  cold  place,  well  aired,  not  expo(ed 
to  drought.  „ 

The  utmoft  attention  muft  be  paid  to  preferve  theOught  t« 
place  where  filk  worms  are  kept  as  clean  as  pofi[ibIe :  the  *>*  '^«P*  *» 
houfe  or  room  mnft  be  well  ventilated,  that  no  noxiou$ '^''''"  " 
vapours  be  accumulated.     By  fome  expetimenfs  of  M.P'™""' 
Faujas  dc  St  Fond,  which  are  recorded  in  his  hiAoty  of 
Languedoc,  it  appears  that  the  filk  worm  is  much  injur-' 
ed  by  foul  alr.     AU  decayed  leaves  muft  be  remQved 
frora  them,  as  it  is  now  well  known  that  they  emit  baj 
air  in  great  abandance 

One  of  the  moft  dijSicult  hranches  of  the  management 

of  filk  worim  has  hiiherto  been  the  cleanin|r  without 
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bruirmg  them.  To  avMd  tbis  InconTenience,  tfae  pea- 
fanls  in  France  and  Italy  frequently  allow  the  whole  Jit-  • 
ter  to  remun  wilhout  ever  cleanine  thetn,  which  is  the 
cau&  of  that  unwholefome  Aench  that  has  been  fo  often 
remarked  by  thofe  who  viiit  the  places  for  rearing  filk 
worms  in  thefe  countries.  This  difRculty  may  be  tt- 
feflually  removed  by  providing  a  net,  or,  what  would 
be  llill  better,  a  wire-bottomed  frame,  wrought-intd 
large  meihes  like  a  riddle.  Have  that  made  of  a  fize 
exa£lly  fuiRcient  to  cover  the  wooden  box  in  which  the 
worms  are  ktpt.  When  you  mean  to  Ihift  them,  fpread 
freih  leaves  into  the  wire  balket  \  and  let  it  down  gent- 
ly  over  the  worms  till  it  comes  within  their  reach. 
They  no  fooner  perceive  the  firefh  foud  than  they  aban- 
don  the  rubbiih  below,  and  creep  through  the  melhes, 
fb  as  to  fix  themfelves  upon  the  leaves  >  then  by  gently 
raifing  the  fre(h  baiket,  and  drawing  out  thc  board  be- 
low  (which  ought  to  be  made  to  ilip  out  Itke  the  ilip- 
bottom  of  a  bird's  cage),  you  get  off  all  the  excrements 
and  decayed  Ieaves,  without  incommoding  the  worms  in 
the  fmalleil  degree  ;  and  along  with  the  litter  you  will 
draw  off  an  inch  or  two  in  depth  of  the  fouleft  mephitic 
vapours.  To  get  entirely  rid  of  thefe,  the  board,  when 
thus  taken  out,  ihould  be  carried  without  doors,  and 
there  cleaned  ;  and  the  ilip-board  immediately  replaced 
to  recave  all  the  excTements  and  offals.  After  it  is  re- 
placed,  the  wire  frame  that  had  been  elevated  a  little, 
may  be  allowed  to  defcend  to  a  convenient  diilance 
above  the  board  without  touching  it.  Thus  will  there 
be  left  a  vacant  fpace  for  the  mephitic  air  to  fall  below 
the  worms,  fo  as  to  allow  them  to  inhabit  a  wfaolefome 
region  of  the  atraofp%ere. 

When  a  ireih  fupply  of  fi)od  is  to  be  given  befofe 
cleaning,  the  wire  irame  ought  to  be  let  down  as  clofe 
to  the  board  as  can  be  fafely  done,  and  another  wiie- 
bottomed  frame  put  over  it,  with  frefh  leaves,  as  before 
defcribed.  When  the  worms  have  abandoned  that  in 
their  tum,  let  the  ilip-board,  together  with  the  lower 
wire  iiame,  be  drawn  out  and  removed,  and  fb  on  as 
often  as  neceffary.  To  admit  of  this.  altemate  change, 
every  table,  confifttng  of  one  IKp-board,  ought  to  have 
two  fcts  of  wire-bottomed  frame$  of  the  fame  fize }  the 
ilip-board  to  be  always  put  into  its  place  immediately 
after  it  is  cleaned,  and  the  wire  frames  referved  to  be 
a&erwards  placed  over  the  other.  By  this  mode  of  ma- 
nagement,  it  is  probabie  that  the  worms  would  be  faved 


fron  the  diiea&s  engendered  hy  the  mephitic  air,  md  Gi. 
the  nnmerous  deaths  ^at  art  the  confequence  of  it  avaid-  *~^ 
ed. 

Dr  Anderfon,  to  whomwe  have  already  acknowled-Owy 
ged  our  obligations,  and  to  whom  tlus  coimtry  has  betomnU 
much  tndebted  for  valuable  works  on  agricultoie,  the''''^ 
fiiheries,  Slc.  advifes  thofe  who  have  tha  management^lj' 
of  filk  worms  to  ftrew  a  thin  ibratiui  of  freih  ilakedrauah 
quicklime  upon  the  ilip-board  each  dme  it  is  cleaned,tlK& 
immediately  befi>re  it  u  put  into  its  place.     This  would 
abforb  the  mephitic  gas,  fer  as  foon  as  it  is  generated  it 
would  de&end  upon  the  furface  of  the  quicUime.  Thus 
would  the  worms  be  kept  continually  in  an  atmo^hete 
of  pure  air  (c).     Were  the  walls  of  the  apartments  to 
be  frequently  waihed  with  quicklime  and  water,  it  would 
tend  much  to  promote  cleanlineis  at  a  iinall  expence, 
and  augment  the  healthinefs  of  the  worms  as  well  ai 
that  of  the  perfon8  who  attend  them.  ^ 

When  the  fi]k  woim  refufes  its  food,  and  leaves  filky  Ur 
traces  on  the  leaves  over  which  it  paffes,  it  is  a  proof  Smji 
that  it  is  ready  to  begin  its  cocoon.  It  is  now  neceGih"<^ 
ly  to  form  a  new  receptacle,  which  is  commonly  done^ 
by  ^ning  together  papers  in  the  ihape  of  inverted  cones  „t(« 
with  broad  baies.  "  This  method  (fays  Mr  Swayne),in{ti 
where  there  are  many  worms,°  is  exceedingly  tedioas,r„|g 
waftes  much  paper,  and  ufes  a  large  nimiber  of  pins ;  tnni 
befides,  as  the  filk  worm  always  weaves  an  outcr  corer-  ^ 
ing  or  de£enfive  web  before  it  begins  the  cocoon  01*^ 
ovaI  ball,  I  apprehended  that  it  caufed  a  needleEi  waile  ^^ 
of  filk  in  forming  the  broad  web  at  the  top.  The  mc-ni.pii 
thod  I  make  uii:  of  is,  to  roll  a  fioall  piece  of  paper  (tn 
uncut  odavo  leai^  fuch  as  that  of  an  old  magasine,  is 
iuilicient  ibr  three),  rotmd  my  fore-finger,  and  to  give 
it  a  twift  at  the  bottom  ;  which  b  done  wiih  the  utmoll 
expedition,  aad  gives  no  occaGon  for  the  uie  of  pms. 
Theie  rolled  paper-caies  being  likewire  of  a  fotm  more 
nearly  refembUng  that  of  a  cocoon,  with  a  much  narrow- 
er  opening  on  the  top  than  the  others,  takes  away  tbe 
neceiiity  of  wafting  much  filk  in  the  outer  web,  and 
coniequently  leaves  more  to  be  employed  in  forming  the 
ball.  The  filk  is  reidily  taken  out  of  thefe  cafes  by 
untwiiling  the  bottom  \  and  if  this  be  done  with  mo- 
derate  care,  and  the  papers  are  prefi:rved,  they  will  iĕne 
feveral  times  for  the  like  purpofe." 

Others  adviie,  that  when  the  filk  worms  are  pnepanDg 
to  fpin,  little  buihes  oi  heath,  broooi,  oc  twigs,  ihouM 


(c)  To  put  this  queilion  beyond  a  doubt,  Mr  Blancard  made  the  ibllbwing  comparative  esperiments,  whicb 
were  fever^  times  repeated.  "  I  procured  (fay$  he)  four  glais  jars  nine  inches  high  and  fivc  in  diameter,  clofing 
the  mouth  with  cork  Aoppers.  Aiter  which  I  placed  in  each  01  them,  in  their  fecond  Iife  (fo  mue  may  be  tianHat- 
ed,  which  means  the  ftage  bctween  the  different  fickneffes),  twelve  filk  worms,  which  were  fed  fbur  ttmes  a-diy  j 
and  which  I  conGned  in  this  kind  of  prifon  all  their  life,  without  taking  away  either  tl\eir  dead  conrpantons  or  tbeir 
ordure  or  litter.  I  fprinkled  with  chalk  the  worms  of  only  two  of  thcTe  jars,  and  kept  the  two  others  to  compare 
with  them.  , 

"  In  thore  wJthout  lime,  I  never  obtained  either  more  or  leis  than  three  fmall  and  imperfefi  cocoons  (cU^ei 
»u  bouffard'),  i»nd  in  the  two  that  were  fprinkled  with  Kme,  I  had  very  often  twelve,  and  never  leis  than  mne  fine 
&ill-fized  i!rm  cocoons." 

This  experiment  affords  the  moft  iatisiaSory  proof  of  the  utility  of  this  procefs.  From  a  number  of  trials  le 
found,  that  even  when  the  worms  were  covercd  mth  a  large  proportion  of  lime,  they  never  were  in  any  way  in- 
comokoded  by  it..  ... 


Digitized  by 


Google 


S    I    L 


,r  z^3  3 


S   J    L 


Silk  be  ihick  upiigbt  nesur  tbe  fl>elf  or  box  in  wbich  tbey 
«re  faiclofed :  the  wonns  mount  thefe,  and  attach  thdr 
web  to  them. 
When  tba  wcktos  are  ready  to  mount,  in  order  to 
n  nj^pin,  if  the  wealher  be  hot,  attended  with  thunder,  you 
^iind  ^ii  (g^  ^Dem  in  a  languiAiing  condition  j  your  care  mud 
P^^'  then  be  to  reviv«  them,  which  is  eSedled  thus :  Take  a 
^^  few  eggs  and  onions,  and  £17  them  in  a  pan  with  feme 
i  ,  iiale  hog's  lard,  the  ranker  Uie  better,  and  make  pan- 
2^tt,cake ;  which  done,  cany  it  fmoaking  jiot  into  the  room 
linw  where  they  are  kept,  and  go  round  the  chamber  with 
HgM''-  it.  You  will  be  furpiifed  to  fee  how  the  fmeU  revives 
ItKktj,  |]Kin^  excites  thofe  to  eat  who  have  not  done  feeding, 
'  and  makes  the  others  that  are  teady  to  fpin  climb  up 
[,j      thetwigs. 

■RDt       In  abottt  ten  or  twelve  days,  according  to  the  ac- 

p°[     counts  which  We  haTe  received  from  Mr  Andiew  Wright 

i^    of  Paiiley,  it  may  be  fafely  conclnded,  that  if  the  worms 

hiTe  finilhed  their  wodc,  the  cocoons  may  be  coUeded. 

We  ihall  now  diiHnguiOi  the  cocoons  irom  one  ano- 

ther  accordine  to  their  value  or  their  uie,  and  coniider 

the  method  01  managing  each.     They  may  be  diitin- 

ruiihed  into  the  good  and  bad.    The  good  cocoons  may 

be  known  by  thefe  maiks  :  they  are  little,  ilrong,  and 

Grm ;  have  a  iine  grain,  both  ends  are  round,  and  they 

SK  &ee  iirom  fpots.     Among  the  good  cocoons  alfo  may 

be  arranged  thoie  which  are  called  calciued  cocoons,  in 

which  the  worm,  in  confequence  of  iickneis,  is  petriAed 

I         er  teduced  to  a  fine  powder.     Thefe  cocoons  produce 

^         pioie  filk  than  others,  and  are  foId  in  Piedmont  at  half 

!         is  much  again.  They  may  be  diiUnguilhed  by  the  noiiĕ 

which  the  worm  makes  when  the  cocoon  is  ihaken.    Of 

the  bad  cocoons  there  are  iix  fpecies :  1.  T^at  pointed  co- 

fOOHs,  one  extremity  of  which  ends  in  a  point  \  the  filk 

wbich  covers  the  point  is  weak,  and  foon  breaks  or  tears. 

i.  The  cocalons,  which  are  bigger,  but  tbe  contexture  is 

weak.    3.  The  dupionsy  ot  double  cocoons,  which  have 

been  formed  by  the  j<Mnt  labour  of  two  and  fometimes 

of  three  wortns.  4.  Tnejou^ns,  which  have  a  loore  con- 

texture,  fometimes  fo  loofe  that  they  are  tranfparent. 

5.  The  perforated  cocoons,  which  have  a  hole  at  one  end. 

6.  The  bad  choquetle,  which  is  compofed  of  defe£live 
cocoons,  fpotted  or  rotten.  Beiides  thefe  there  is  the  good 

I  thoquetle,  which  does  not  properly  belong  to  either  of 
theie  two  claiTes  :  it  b  formed  of  tholĕ  cocoons  in  which 
tbe  worm  dies  before  the  iilk  is  brought  to.  perfedion. 
Tbe  worms  adhere  to  one  fide  of  the  cocoon,  and  theie- 
fore  when  the  cocoon  is  iliaken  will  not  rattle :  the 
(ik  is  as  fine,  but  is  not  of  fo  bright  a  colour,  nor  is  fo 
ibong  and  neryous,  as  that  which  is  obtained  £rom  good 
it     cocoons. 

'•  The  cocoons  which  are  kept  for  breeding  are  caUed 

1*2'    rigp«/ cocoons.     For  felefting  and  preferving  thefe,  we 

fah^have  been  £ivoured  with  fome  valuable  inilru£Uons  by 

IpderrtMr  Wright  of  PaiHey,  which  we  Ihall  preient  to  our 

|fcni7.rezders.~-The  largeA   and   beil  cocoons  ought  to  be 

**'"*'  kept  for  breed,  about  an  equal  number  of  males  and 

tmalcs }  the  cocoons  that  contain  the  former  are  iharp- 

cr  pcunted  atthe  ends  than  thofe  that  contain  the  lat- 

ter.    Although  it  ihould  happen  that  there  are  morc 

&males  ihan  males,  little  inconvenience  or  ill  confo> 

qnences  can  arife  from  it,  as  one  male  wiU  ferve  two  or 

three  females,  if  the  time  of  their  coming  out  of  the 

cocoons  anfwer,    About  la  or  15  days  after  they  be- 

gin  to  fpin,  thc  cecoons  fbr  breed  may.  \x  laid  on  ihtct* 
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of  white  paper ;  about  this  time  the  moth  opens  fbr  it-  Silk. 
felf  a  paAage  through  the  end  of  its  cocoon,  and  iitues 
.out.  When  thc  female  has  laid  her  eggs,  wliich  on  an 
average  may  amount  to  250,  they  are  ipread  upon  iheets 
of  paper  and  hunEup  to.dry  in  forae  place  where  they 
may  not  be  expoied  to  the  heat  of  the  fun  :  after  being 
dried  they  mull  be  kept  in  a  cool  weU-ured  place, 
where  neither  vapours  nor  moiilure  can  reach  them. 
That  they  may  be  preferved  from  extemal  accidents,  as 
infe£ls  of  different  idnds  wiU  dellroy  them,  and  mice  i« 
their  enemy  in  aU  the  ilages  of  their  exiilence,  they 
ihould  be  kept  in  ilone  pots  or  glafs  bottles  with  their 
mouths  ilopped,  and  there  remain  until  brought  out  next 
feafon  to  be  hatched. 

The  cocoons  from  which  the  iilk  is  to  be  immediate-  How  to 
ly  wound  muft  bc  expofed  to  the  heat  of  an  oven,  in  or-P"?'"  '''* 
der  to  kUl  the  chryfalis  or  aareUa,  which  would  other-  b^^"* 
wife  eat  its  way  through  the  cocoon,  and  render  it  ufe-  wouSd. 
lefs.     The  following  dire&ions  are  given  ibr  managing 
this  procefs  by  one  of  the  firft  iilk  manufaflures  in  Italy. 

Put  your  cocoons  in  long  ihallow  baikets,  and  iiUThur^r- 
them  within  an  inch  of  the  top.      You    then  cover 'j'"»' »/ ''* 
them  up  with  paper,  and  put  a  wrapper  over  that.  Theie  p^i"r^ii, 
balkets  are  to  be  difpofed  in  an  oven,  whofe  heat  is  as^^/  Soiiety, 
near  as  can  be  that  of  an  oven  from  which  the  biead  isToLii. 
juil  diawn  after  being  baked.   When  your  cocoons  have 
remained  therein  near  an  hour,  you  muft  draw  them  out ; 
and  to  fee  whether  all  the  worms  are  dead,  draw  out  a 
dupion  from  the  middle  of  your  baikĕt  and  open  it :  if 
the  worm  be  dead,  you  raay  conclude  all  the  reil  are  fo  ; 
becaufe  the  contexture   of   the  dupion  being  ilronger 
than  that  of  the  other  cocoons,  it  is  confequentIy  lefs 
eaiy  to  be  penetrated  by  the  heat.    You  muil  obferve, 
to  take  it  from  the  middle  of  the  baiket,  becaufe  in 
that  part  the  heat  is  \tz&  perceptible.     After  you  have 
drawn  your  baikets  from  the  oven,  you  muft  firil  covec 
each  of  them  wlth  a  wooUen  blanket  or  rug,  leaving 
the  wrapper  beiides,  and  then  you  pile  them  above  one 
another.     If  your  baking  has  fucceeded,  your  woollen 
cover  will  be  aU  over  wet  with  a  kind  of  dew,  the 
thickneis  of  your  little  finger.     If  there  be  lefs,  it  is 
a  lign  your  cocoons  have  been  too  much  or  too  little  ba- 
ked.     If  too  much  baked,  the  worm,  being  over-dried, 
cannot  tranfpire  a  humour  he  no  longer  contains,  and 
your  coeooh  is  then  burnt.     If  not  enough  baked,  the 
worm  has  not  been  fu{{iciently  penetrated  by  the  heat 
to  diilil  the  liquor  he  contains,  and  in  that  cafe  is  not  , 
dead. 

You  muft  let  your  baikets  iland  thus  covered  five  or 
fix  hours  if  poiTible,  in  order  to  keep  in  the  heat,  as  this 
makes  an  end  of  iliiiing  thoie  worms  whicb  might  have 
avoided  the  firft  inpreilion  of  the  fire.  You  are  like- 
wife  to  take  great  care  to  let  your  cocoons  iland  in  the 
oven  the  time  that  is  ntccth^  ;  for  if  they  do  not  iland 
long  enougb,  your  worms  are  only  ilunned  for  a  time 
and  will  afterwards  be  revived.  If,  on  the  other  haiid, 
you  leave  them  too  long  in  the  oven,  you  bum  them  : 
many  inAances  of  thefe  two  cafes  are  frequently  to  be 
met  with.  It  is  a  good  fign  when  you  fee  fome  of  the 
butterilies  fpring  out  from  Uie  cocoons  which  have  been 
baked,  becaufe  you  may  be  certain  they  are  not  bumt. 
For  if  you  would  kill  them  all  to  the  lail  worm,  you 
would  burn  many  cocoons  which  might  be  more  expa-  ^ 
fed  to  the  heat  than  that  particular  worm. 

The  next  operation  is  the  winding  of  the  filk.     Bo- 
Z  z  2  fore 
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fore  you  begin  to  wind,  you  inuft  prepare  your  cocoons 
as  fu]lows : 

1.  In  Aripping  them  of  tliat  waSe  filk  that  furTOund» 
be  t^ern,  and  which  ferved  to  faften  them  to  the  t«igs. 

Thjs  burr  is  -proper  to  fluff  (juilts,  01  other  fuch  ufes  j 
you  may  Iikewife  fpin  it  to  make  ftockings,  but  they 
will  be  coarie  and  ordinary. 

2.  You  muft  fort  your  cocoons,  feparating  them  into 
diiTerent  claAes  in  order  to  wind  them  apart.  Thafe 
claft(-s  are,  the  good  white  cocoons ;  the  good  co- 
coons  of  all  the  other  colours  ;  the  dupions ;  the 
cocalons,  among  which  are  included  the  weak  cocoons  j 
the  good  choquette  ;  and,  laftly,  the  bad  choquette. 
In  forting  the  cocoons,  you  will  always  find  fome  per- 
fo'rated  cocoons  amongll  them,  whofe  worm  is  already 
bom  ;  thofe  you  muft  fet  apart  for  Aeuret.  You  will 
likewife  find  fome  foufflons,  but  very  few ;  for  which 
rcafon  you  may  put  them  among  the  bad  cho<jaette, 
and  they  run  up  into  warte. 

The  good  cocoons,  as  well  white  as  yellow,  are  the 
cafieft  to  wind  ;  thofe  which  require  the  grcatert  care 
and  pains  are  the  cocalons ;  you  muft  wind  them  in 
cooler  water  than  the  others,  and  if  you  take  care  to 

flve  them  to  a  good  windfter,  you  will  have  as  good 
ik  frora  them  as  the  reft.  You  muft  likewife  have 
careful  windtters  for  the  dupions  and  choquettes.  Thefe 
two  fpecies  require  hotter  water  than  the  common  co- 
coons. 

The  good  cocoons  are  to  be  wound  in  the  following 
nanner  :  Firft,  choofe  an  open  convenient  place  foryour 
filature,  the  longer  the  better,  jf  you  intend  to  have 
many  fumaces  and  coppers.  The  building  ftiould  be 
high  and  open  on  one  lide,  and  vralled  on  the  other,  as 
well  to  fcreen  you  from  the  cold  winds  and  receive  the 
fun,  as  to  give  a  free  paiTage  to  the  fteam  of  your  ba- 
fons  OT  coppers. 

Thefe  coppers  or  bafons  are  to  be  dirpored  (when  the 
building  will  admit  of  i' )  in  a  row  on  each  fide  of  the 
filature,  as  being  the  mort  convenient  method  of  pla- 
cing  them,  for  by  that  means  in  walking  np  and  down 
you  fee  what  every  one  is  about.  And  thefc  bafons 
Aiould  be  two  and  two  together,  with  a  chironey  be- 
tween  every  couple. 

Having  prepared  your  reels  (which  are  tumed  by 
haiids,  and  require  a  quick  eye),  and  your  fire  being  a 
light  one  undcr  erery  bafon,  your  windfter  muft  llay 
tiU  the  water  is  as  hot  as  it  can  be  without  boiling. 
,  When  every  thing  is  rcady,  you  throw  into  your  ba- 
fons  two  or  three  handfuls  of  cacoons,  which  you 
gcntly  brufti  over  with  a  wilk  about  fix  inches  long, 
cut  ftumpy  like  a  broom  wom  out  :  by  thePe  means  the 
threads  of  the  cocoons  ftick  to  the  wiflt.  You  muft 
diffngage  thefe  threads  from  the  vriflt,  and  piJrge  them 
by  drawing  thefe  ends  with  your  fingers  till  they 
come  off  entirely  clean.  This  operation  is  called  /a 
Batiue. 

When  the  threads  are  quile  elrar,  you  muft  pafs  four 
of  them  (if  you  will  wind  fine  filk)  through  each  of  ihe 
holes  in  a  thin  iron  bar  that  is  placed  hor!Zontally  at 
the  edge  of  your  bafon  ;  afterwards  you  twift  the  two 
ends  (which  confift  of  four  cocoons  each)  twcnty  or 
twenty-five  times,  that  the  four  ends  in  each  thread 
may  the  bctter  join  tngether  in  croAing  each  other,  and 
th»t  your  filk  may  be  plump,  which  olherwife  would 
kf  flau 


Your  TN-TndAer  muft  always  have  a  bowl  of  cold  wj. 
ter  by  her,  to  dip  her  fingers  in,  and  to  fpnnklc  very 
often  the  laid  bar,  that  the  heat  may  not  bum  the 
thread. 

Your  threads,  Yihen  thus  twirted,  go  npon  two  irtm 
hooks  called  rampins,  which  ate  placed  higher,  and 
from  thence  they  go  upon  the  reel.  •  At  one  end  of 
the  axis  of  the  reel  is  a  cog-wheel,  which  catching 
in  the  teeth  of  thc  poft-rampin,  moTes  it  from  tbc  rigbt 
to  the  left,  and  confequently  the  thread  that  is  upon  it ; 
fo  that  ytyr  filk  is  wound  on  the  reel  crofswajs, 
■nd  your  threads  form  two  hanks  of  about  fbur  fingen 
broad. 

As  often  as  the  cocoons  you  wind  are  done,  or  break 
OT  diminiAi  only,  you  muft  join  frefli  ones  to  keep  up 
the  number  requifite,  or  the  proportion ;  becaure,  u 
the  cocoons  wind  oflf,  the  thread  being  finer,  you  muft 
join  two  cocoons  half  wound  to  replace  a  new  one  : 
Thus  you  niay  wind  three  new '  ones  and  two  balf 
wound,  and  your  filk  is  from  four  to  five  cocoons. 

When  you  would  join  a  frefti  thread,  you  muft  lay 
one  end  on  your  finger,  which  you  throw  lightly  on 
the  other  threads  that  are  winding,  and  it  joins  thcm 
immediately,  and  continues  to  go  up  with  the  reft. 
You  muft  not  wind  off  your  cocoons  too  bare  01  to 
the  ]aft,  becaure  when  they  are  near  at  an  end,  tbe 
bairr^,  that  is,  the  huik,  joins  in  with  the  other  threads, 
and  makes  the  filk  foul  and  gouty. 

When  you  have  finiftied  your  firft  parcel,  you  mutt 
clean  your  bafons,  tnklng  out  all  the  Ariped  worms,  u 
well  as  the  cocoons,  on  which  there  is  a  little  fiik, 
which  you  firft  open  and  take  out  the  worra,  and  then 
throw  them  into  a  baAiet  by  you,  into  which  ycu  like- 
wife  caft  the  Ioofe  fi)k  that  comes  off  in  making  the 
battue. 

You  then  proceed  as  before  with  other  two  or  three 
handfuls  of  cocoons ;  you  make  a  new  battue ;  you 
porge  them,  and  continue  to  wind  the  fame  number  o( 
cocoons  or  their  equivalent,  and  fo  to  the  end. 

A»  was  already  mentioned,  the  windrter  mufl  alwaj» 
have  a  bowl  of  cold  water  by  her,  to  fprinkle  ihe  bar, 
to  cool  her  fingers  every  time  ftie  dips  them  in  the  hot 
water,  and  to  pour  into  her  bafun  when  neceSaty,  that 
is,  when  her  waler  bcgins  to  boil.  You  mufi  be  very 
carcful  to  twift  your  threads  a  TuAicient  number  of 
times,  about  25,  otherwife  your  filk  remains  flat,  in- 
flead  of  being  round  and  AiU  ;  beSdes,  when  the  filk  ii 
not  well  croiiTed,  it  never  can  be  clean,  becaufe  a  ^out 
or  nub  that  comes  from  a  cecoon  will  paft  through  ■ 
fmaU  number  of  there  twifts,  though  •  greater  will 
ftop  it.  Your  thread  then  breaks,  and  you  pafs  whit 
fou1nefs  there  may  be  tn  the  middle  uf  your  recl  be. 
tween  the  two  hanks,  which  ferves  for  a  head-band  10 
tie  (hem. 

You  muft  obferve  that  your  water  be  juft  Jn  a  propeir 
dcgree  of  heat.  When  it  is  too  hot,  the  thread  is  desd, 
and  has  np  body  ;  whcn  it  is  too  cold,  the  ends  which 
form  the  thread  do  not  join  well,  and  form  a  harfli  iH' 
qualified  fiik. 

You  muft  change  the  water  in  your  b«f<m  feor  timet 
•  day  for  y«ur  dupiont  and  choquette,  and  twice  on!y 
for  good  cocoons  when  you  wind  fine  filk  ;  bul  if  yoo 
wind  coarie  filk,  it  is  neceffary  to  change  it  three  01 
fouT  times.  For  if  vou  were  not  to  change  the  water,  ihe 
filk  would  not  be  (b  bright  apd  gIoffy,  Iwcaule  the  wonn 
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Itl;     eontuiKd  In  the  cocoons  foul  it  very  conGderablj.  You     tion  was  wholly  impradlcable. 


I^'-  muft  endeaTour  to  wind  as  much  as  poiSble  with  clear 
water,  for  if  thete  are  too  many  worms  in  it,  your  ilk 
is  cavered  with  a  kind  of  duil  which  attra&s  tbe  moth, 
iDd  (lefiioys  your  filk. 

You  may  wind   your  filk  of  wbat  Gze  yoa  pleare, 

£roni  one  cocoon  to  looo }  but  it  is  diSicult  to  wind 

more  tban  30  iu  a  thread.    The  nicety,  and  that  in 

which  confifls  the  greated  diiiiculty,  is  to  wind  even  ; 

becaure  as  the  cgcoon  winds  off  the  end  is  Aner,  and 

you  mojl  then  join  olber  cocoons  to  keep  up  the  faine 

fize.    Tbis  di^Hculty  of  keeping  ^be  filk  always  even  b 

k  great,    ibat    (excepting  a   thread  of  two  cocoons, 

whicb  we  call  Tuch)  we  do  not  fay  a  filk  pf  three,  of 

&>ar,  or  fix  cocoons ;  but  a  filk  of  three  to  four,  of 

£Mir  to  five,  of  fix  to  feven  cocoons.     If  you  proceed 

lo  a  coarier  filk,  you  cannot  calculate  fo  nicely  as  to 

ooe  cocoon  more  or  lers.     We  fay,  for  example,  from 

12  to  15,  from  15  to  20,  and  to  on. 

What  Bumber  of  worms  are  neceSary  to<produce  a 

'd      cerlain  quanlity  of  filk  bas  not  been  afcertained.     And 

f^  as  diiTerent  peribns  who  wittied  to  determtne  this  puint 

j'iT  ^^'  ^*^  diiFirrent  reTults,  the  truth  leems  to  be,  tbat 

\iSi.  ^m  yarious  circumAances  tbe  fame  number  of  woims 

may  produce  more  filk  at  one  timc  tban  at  anotber.     It 

I         it  relaled  in  tbe  lecond  voIume  of  the  Tranfaftions  Qf 

tke  Society  for  encouragingArts,  &c.  that  Mrs  Wil- 

'         £aiDS  obtained  nearly  an  ounce  and  a  half  of  filk  from 

244  C'Xoons.     Mr  S.vayne  from  50  cocoons  procured 

I  100  gruns.     Mirs  Rhodes  obtained   from   250  of  the 

krgeR  cocoons,  three  quarters  of  an  ounce  and  a  dram. 

From  a  paper  in^the  fecond    Yolume   of   the  Ameri- 

I         can  Tran{a£iions,  whicb  wc  have  before  referred  to  in 

I         ihe  coarfe  of  this  article,    we  are  informed  that   i;o 

I         ounces  of  good  cocoons  yield  about  1 1  ounces  of  filk 

from  five  to  fix  cocoons :  if  you  wind  coarfer,  fometbing 

mote.    But  what   appears   ailonilbing,    Mr   Salvatore 

Bertezen,  an  Ttalian,  to  whom  the  Society  for  encou- 

raging  Arts,  &c.  adjudged  their  gold  inedal,  raiPed  five 

pounds  of  excellent  filk  from  1 2,006  worms. 

;3»         The    cocoons    produce   a    thread  of   vcry  unequal 

^"'j  Iens;th  ;  you  may  roect  wilh  fome  that  yield  i2coell$, 

'"■'■Kbilrt  others  will  fcarcely  afi"orcl  200  ell».     In  gcneral, 

you  may  cnlculate  the  produililion  of  a  cocoon  fcom  5C0 

to  6oo  tlls  in  length. 

Sll.K-Loom.     See  Weaying. 

Sn.K  Wirm.     See  SlLK. 

SILLA,  a  large  town  on  the  Niger,  by  which  the 
triYels  of  Mr  Park  were  bounded  towards  the  eall.  Hc 
gives  no  particular  dercriplion  of  the  place,  which  his 
bealth  and  fpirits  permitted  him  not  to  furvey,  but  af- 
Skhs  ihe  reafuns  by  which  he  was  induced  to  proctcd  no 
fcrthcr.  On  his  arrival,  he  w:ts  aliowed  to  remain  un- 
der  a  tree,  till  it  was  quite  dark,  furrou;ided  by  hun- 
dreds  of  people.  But  their  language  was  extrcmtly  dif- 
ferent  from  tbe  other  parts  of  £ami;arra  ;  and  he  was 
giyen  to  underAand,  that  in  his  progrefs  eadward,  the 
B.:mbarta  tongue  was  very  little  undcinood  ;  and  that, 
on  his  reaching  Jenn^,  he  would  find  the  greater  part  of 
ihe  inhabitants  accufiomed  to  fpeak  a  d'ffĕrent  language. 
He  had  now  become  the  prey  of  GtknePt,  exbaulUd  with 
bonger  and  ^atigue,  half  naked,  and  without  any  arti- 
ele  of  value,  to  procure  for  himfelf  proviCons,  clptiies, 
«r  lodging,  »n  wkich  account  he  Tefolved  to  rctuni,  find- 
«g  thal  to  pro(ĕcute  his  journey  lurther  iu  ihai  diicc- 
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SUa,  acc«rding  totiie 
48'  N.  Lat  and  i»  24' 


lateA  map  of  Afnca,  b  in  14* 
W.  Long. 

SILPHA,  Carriom-B££tle,  a  genus  of  Mtda 
belonging  to  tbe  ordet  coleopterte.  See  £ntomolo6V 
lndex. 

SILPHIUM,  a  genus  of  plants  belonglng  to  the- 
clafs  of  fyngenefia,  and  to  tbe  order  of  polygamia  neceC' 
faria  ;  and  in  the  natural  fy(lem  arranged  under  the' 
49th  order,  con^Jitte.     See  BoTANy  lndex. 

SILV£R,  a  wcU  known  metallic  fubftance.  For  an 
Bccount  of  its  properties,  lee  Chcmistry  Index. 

SiLVER,  Ores  qf.     See  Mikeralogy  Index. 

SAe//-SiLV£B,  is  prepared  of  the  Ihreds  of  filver  leal^ 
or  of  the  leHves  tbemfelves,  for  the  ufe  of  painters,  afies 
the  fame  manner  as  Ihell  gold.     See  S/ie//  GOLD. 

SILV£RING,  the  covering  'of  any  thing  with  S\^ 
Ter.  It  is  ufual  to  filver  metals,  wood,  paper,  &c. 
which  is  pcrformed  either  with  fire,  oil,  or  fize.  Metal- 
gilders  filver  by  the  fire  ;  painter-gilders  ail  the  other 
ways.     See  Gildikg. 

To  filver  copper  or  brafs.     i .  Clean&  the  metal  wlth 
aquafortis,    by  walhing    it   lightly,    and    immediately 
throwing  it  into  pure  water  ;  or  by  heating  it  red-hot, . 
and  fcouring  it  wlth  falt  aiid  tartar,  and  pure  water, 
with  a  fmall  wire  biulh.      2.   Difiblve  fome  filver  in 
aquaforti$,  in  a  bro:id-bottomed  glaf$  YelTel,  or  of  gla- 
zed  earth  ;  then  evaporate  a^vay  the  aquafortis  over  a 
chalHng  diih  of  coals.    3.  Put  five  or  fix  times  its  qaan- 
tity  of  water,  or  as  much  as  will  be  neceiTary  to  diSblve 
it  perfe£lly,  on  the  rem;iining  dry  calx  ;  evaporate  thts 
water  with  the  like  heat ;  then  put  more  frelb  water, 
and  evaporate  agam  ;  and,  if  need  be,  tbe  third  time, 
m^king  the  fire  towards  the  latter  end  fo  ilrong  as  to 
lcave  tbe  calx  perfe£lly  dry,  which,  if  your  filver  is 
good,  will  be  of  a  pure  while.     4.  Take  of  ihis  calx, 
coramon  falt,  cryftals  of  tartar,  of  each  a  like  quantity 
or  bulk,  and  mixing  well  the  whole  compofition,  put 
the  raetal  into  pure  water,.  and  take  of  the  faid  powder 
wilh  yoar  wet  fingers,  and  rub  it  well  on,  till  you  find  : 
eveiy  little  cavity  of  the  meial  ful5ciently  Clyeted  over. . 
'j.  If  you  would  have  it  ricWy  done,  you  mull  rub  on 
more  of  the  powder  ;  and,  in  the  lutl  place,  waih  the  ' 
filvered  metal  in.  pure  water,.and  rub  it  hard  with  a  dry  / 
cloth. 

SlWERJNG  oJG/aJJei.-  Sec  FoLUTI\G  of  Looimg- 
g/ajfes. 

SjLURIS,  a  genus  of  fifties  belonging  to  Uie  order 
tbdominales.     See  lcHTHYOLOGY  Jni/cx. 

SIM.4NCAS,.  a  village  on  the  eallern  boundary  of 
the  kingdora  of  Leon-  in  Spain,  fix  miles  below  Valla- 
dolid,  on  the  river  Giliierga.  Dr  Hoberlfonj.in  ihe  in- 
trodu£lion  to  his  Hiilory  of  America,  makes  mention  of 
it,  and  it  is  remarkable  for  ihe  archives  of,the  kingdom»  - 
of  Leon  and  Cadile,  kept  in  the  caAle.  'Ihis  collec- 
tion  was  begun  \vhen  tbe  kings  often  refided  at  Valla- 
dolid,  in  which  city  is  ftill  the  civil  and  military  tribu- 
nal  for  a!mofl  the  whole  of  Spain  to  thc  «orth  of  the  • 
Tagus.  It  was  thougbt  proper  to  have  thofe  papers 
kept  in  the  vicinity  of  that  couit,  forwhich  purpofc  this 
cartle  was  peculiarly  fiited,  being  enlirely  erefled  of 
ftone.  At  one  pcriod  ihere  were  two  lai^ge  balls  in  this 
oiEce  Clled  with  papers  refi->e£ling  the  firft  fettleroent  of 
the  Spaniards  in  Soulh  America.  Tbere  w«s  like)%ife  • 
in  the  roon»  called  the  anoiem  raya/ potronage,  a  bQx  : 
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contutung  treatles  witb  EngUnd,  in  wbich  are  manj 
letters  and  treaties  betwecn  the  idngs  of  England  and 
Spain,  frem  the  year  1400  to  1600.  There  was  alfo  a 
ilrong  box  in  the  fame  archives,  with  five  locks,  whicb, 
we  are  told,  has  not  been  opened  lince  the  time  of  Phi- 
lip  II.  and  it  is  fuppofed  that  it  contains  the  pcocefs  a- 
gainft  Philip's  fon  Prince  Charles.  But  it  appears  that 
.lome  of  the  ftate  papers  have  been  removed  to  Madrid. 

SIMEON  qfDuRHAM,  the  cotemporary  of  Willlam 
of  Malmfl>ur7,  took  great  pains  in  colle£Ung  the  mo- 
numents  of  our  hiftory,  «fpeciall}r  in  the  north  of  £ng* 
land,  after  they  had  been  icattered  by  the  Danes.  From 
thefe  he  compofed  a  hiftory  of  the  kings  of  England, 
fromA.  D.  616  to  1130;  with  fome  Snaller  hiftoiio 
cal  pieces.  Simeon  both  Audied  and  taught  the  fciences, 
and  particularly  the  mathematics  at  Oxford ;  and  be- 
came  precentor  of  the  church  at  Durham,  where  hc 
died,  probably  foon  after  the  concluSon  of  his  hiftory, 
which  was  continued  by  John,  prior  of  Hexham,  to 
A.  D.  1 156. 

SIMIA,  the  MoNKEY,  a  genus  of  quadrupeds  be- 
longing  to  the  cla&  of  maramalia,  and  order  of  primates, 
in  the  Linn«ean  fyftem,  but  by  Mr  Pennant  arranged 
under  the  digitated  qnadrupeds.  See  Mammalia  /«• 
Jex. 

SIMILE,  or  SiMlLiTUDE,  in  Rhetoric,  a  compa- 
rifon  of  two  things,  which  though  diSerent  in  other 
refpeds,  yet  agree  in  fome  one.  The  diSerence  be- 
tween  a  fimi1e  and  comparifon  is  faid  to  confift  in  this, 
that  the  iimile  properly  belongs  to  whateyer  we  call 
the  quality  of  a  thing,  and  the  comparifon  to  the  quan- 
,tity.     See  Comparison  ;  and  Oratort,  N*  118. 

SIMILOR,  a  name  eiven  to  an  alloy  of  red  cop- 
per  and  zinc,  made  in  uie  beft  proportions,  to  imitate 
ulver  and  gold. 

SIMON  Maccaceus,  a  cdebrated  leader  and  high- 
prieft  of  the  Jews,  who,  after  rendering  the  moft  im- 
portarit  ferviccs  to  his  country,  was  at  laft  treacherouAy 
flain  by  his  fon-in-Iaw.  '  Sec  tJie  Hi/lory  of  the  Jews, 
N»  15. 

SlMON  Magus,  or  the  Sorcerer,  was  a  native  of  Git- 
ton,  a  village  of  Samaria.  According  to  the  ufual  prac- 
ticc  of  the  Atiatics  of  that  age,  he  vifited  Egypt,  and 
there  probably  became  acquainted  with  the  fublime 
myfteries  taught  in  the  Alexandrian  fchool,  and  leamed 
thofe  theurgic  or  magical  operations,  by  means  of  which 
it  was  believed  that  men  might  be  delivered  from  the 
power  of  cvil  demons.  Upon  his  retum  into  his  ov?n 
country,  the  author  of  the  Clementine  Recognitions 
relates,  that  he  impofed  upon  his  countrymen  by  high 
preteniions  to  fupematural  powcrs.  And  St  Luke  at- 
tefts,  that  this  arttiil  fanatic,  ufing  forceiy,  had  be- 
witched  the  people  of  Samaria,  givlng  out  that  he  was 
Jomegreat  onei  and  thai  he  obtamed  luch  general  atten> 
tion  and  reverence  in  Samaria,  that  the  people  all  gave 
heed  to  him  from  the  leaft  to  the  greateft,  faying,  "  This 
man  is  the  great  power  of  God." 

By  thc  preaching  of  Philip  the  Deacon,  he  was  with 
other  Samaritans  conyerted  to  the  Chriftian  faith,  and 
admitted  into  the  infant  church  by  the  ordinance  of 
baptifm.  His  converfion,  however,  feems  not  to  have 
been  real  ;  for,  upon  (eeing  the  miraculous  effe£ts  of 
the  laying  on  of  the  apoftle's  hands,  he  offered  them  mo- 
ney,  faying,  "  Give  me  alfo  this  power,  that  on  whom- 
foeYer  I  lay  hands  he  may  receive  the  Holy  Ghoft." 
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He  probably  thought  Peter  and  John  nagicians  like  Sil^ 
himfelf,  but  better  Ikilled  in  thc  art  of  deceiving  the'"^! 
multitude.  '' 

Being  fiiarply  reproved  for  this  impiety,  he  {eems  by 
his  anfwer  to  have  been  made  fenfible  of  his  fiii )  but 
his  repentance,  if  fincere,  was  of  (hort  duration.  Re- 
tuming  to  his  former  pradices  of  impoAure,  he  travd- 
led  throogh  variou$  provinces  of  the  empire,  oppoCng 
the  progrefs  of  the  gofpel ;  and  arriving  at  Rome,  he 
led  aftray  vaft  numbers  of  people  by  his  pretended  mi- 
racles.  How  long  he  lived  in  that  metn^lis  of  the 
world,  or  in  what  manner  he  died,  we  have  no  accounts 
that  can  be  fully  depended  on.  The  Chriftian  wiiters 
tell  us,  that  being  raiiĕd  in  the  air  by  two  dtemons,  he 
was  deprived  of  their  fupport  by  the  prayers  of  St  Pe- 
ter  and  St  Paul,  and  falling,  broke  his  legs.  By  icmt 
he  is  thought  to  have  been  the  perfon  meotioned  iiy 
Suetonius,  who,  undertaking  to  fly  in  the  pre&Dce  of 
Nero,  feU  to  the  ground  with  fuch  violence,  that  iiis 
blood  fpurted  up  to  the  galiery  where  the  empcror  wai 
fitting, 

The  fum  of  this  iinpoftor''c  doSrine,  diTeAcd  of  al-  ' 
legory,  was,  that  from  the  Divine  Being,  as  a  fountaia  | 
01  light,  flow  various  orders  of  seons,  or  etemal  na-  j 
tures,  fubfifling  within  the  plenitude  of  the  divine  ef- 
lence}  that  beyond  thefe,  in  the  order  of  emanation,^ 
are  different  claffes  of  intelligences,  araong  the  loweS 
of  which  are  human  fouk  }  that  matter  is  the  maft  te- 
mote  produ£lion  of  the  emanative  power,  which,  on  ac- 
count  of  its  infinite  diftance  from  the  Fountain  of 
Light,  poffeffes  fluggifti  and  malignant  qualities,  whicb 
oppofe  the  divine  operations,  and  are  the  caufe  of  evil ; 
that  it  is  the  great  defign  of  piulofophy  to  dc]iver  die 
ibul  from  its  imprironmrnt  in  matter,  and  rdlore  it  to 
that  divine  light  irom  which  it  was  denTcd ;  and  that 
for  this  purpote  God  had  fent  him  one  of  the  firft  aeans 
among  men.  To  his  wife  Helena  he  al(b  afcribed  a  fi- 
milar  kind  of  divine  nature,  pretending  that  a  ^emale 
seon  inhabited  the  body  of  this  woman,  to  whom  fae 
gave  the  name  of  £1»««,  Wi/dom ;  whencc  fbme  Chii» 
ftian  fathers  have  faid,  that  he  called  her  the  Holy  Sfi- 
rit.  He  alfo  taught  the  tranfaiigration  of  fouls,  and 
denied  the  refurre6iion  of  the  body. 

SiMON,  Riehard,  was  bom  at  Dieppe  the  i^th 
May  1638.  He  began  his  ftudies  among  the  priells 
of  the  Oratory  in  that  city,  but  quitted  their  fociety 
in  a  Aiort  time.  From  Dieppe  he  went  to  Paris,  where 
he  madc  great  progrefs  in  the  ftudy  of  the  oriental  lan- 
guages.  Some  time  afterwards  he  joined  the  fociety 
of  the  Oratory  again,  and  became  a  prieft  of  it  in 
1660.  In  1670  he  pubUAied  fome  pieces  of  a  fmaller 
kind.  In  1678  his  Critical  Hiftory  of  the  Old  Teila- 
ment  appeared,  but  was  immediately  fuppreffed  by  tbe 
intrigues  of  MeAieurs  du  Port  Royal.  It  was  reprint- 
ed  the  year  after,  and  its  escellence  foon  drew  the  at- 
tention  of  foreigners  ;  an  edition  of  it  was  accordingly 
publiAied  at  AniAerdam  in  Latin,  and  at  Lcndon  in. 
£ngli(b. 

He  died  at  Dieppe  in  1712^  at  the  age  of  74. 

He  certainly  poffeffed  a  vaft  deal  of  leaming  :  Ms 
criticifm  is  exa£t,  but  not  always  moderate  ;  and  there 
reigns  in  his  writings  a  fpirit  of  novelty  and  Angularity 
which  raifed  him  a  great  many  adver&ries.  The  mott 
celebrated  of  thefe  were  Le  Clerc,  Voflius,  Juiieu,  Du 
Pin,  and  Boffuet.    Sijnon  ^rote  an  anfwer  tomoftef 
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Um  the  booli  that  were  pubUAied  agalnA  htm,  and  difplay* 
[l  a  pride  and  obftinacy  in  his  coatroverfial  writings  which 
~^''',  do  him  little  honour. 

'  He  was  the  author  of  a  great  many  books.     The  fol- 

lowing  are  the  principal :  i.  The  Ceremonies  of  the 
Jews,  trandated  from  the  Itallan  of  Leo  of  Modena, 
with  a  fupplement  conceming  the  feAs  of  the  Carraites 
and  Samaritans.  2.  VHifloire  Critiijue  du  Vieux  Te- 
Aament,  «  The  Critical  Hittory  of  the  Old  TeHament." 
This  is  a  Tery  important  work,  and  deferves  the  atten- 
tion  of  every  clergyman.  He  fometimes,  however,  de- 
Tiates  from  the  road  of  integrity,  to  ferve  the  caufe  of 
the  church  of  Rome,  particularly  in  his  endeavours  to 
prove  the  uncertainty  dfthe  Hebrew  language.  TheG; 
paflages  have  been  very  juAly  expofed  and  coniuted  by 
Or  Campbell,  In  his  ingenious  Preliminary  DiAertations 
to  his  new  TnnAaUon  of  the  Gofpe]s.  3.  Critical  Hi- 
fi«ry  of  the  Text  of  the  New  Tedament.  4.  Critical 
HIftoiy  of  the  Verfions  of  the  New  Teftament.  5. 
Critical  HIAory  of  the  principal  Commentators  on  the 
New  TeAament.  6.  InfpiratIon  of  the  Sacred  Books. 
7.  A  tranllation  of  the  New  Tedament.  This  book 
was  cenfured  by  Cardinal  Noailles  and  BoiTuet.  8. 
I  The  Hiftory  of  the  ri(e-  and  progrefs  of  £ccleiia(lical 
I  Rerenues,  which  is  commended  by  Yoltaire,  as  is  his 
I  Critical  HiAory  of  the  Old  TeAament.  It  ref«lted 
from  a  auarrel  with  a  community  of  Benedi£tines.  9. 
A  new  teleft  Library,  which  points  out  the  good  books 
in  various  kinds  of  literature,  and  the  ufe  to  be  made  of 
them.  10.  Critical  Hiftory  of  the  Belief  and  CuAoms 
of  tbe  Natlons  on  the  Levant.  11.  Critical  Letters, 
&c. 

SIMONICAL,  Is  applied  to  any  perfon  guilty  of 
Cmony.     See  Simont. 

SIMONIDES,  the  name  of  feveral  poets  celebrated 
in  antiquity  ;  but  by  the  Marbles  it  appears  that  tb« 
eldeft  and  moft  illuftrious  of  them  was  bom  in  the  jjth 
Olympiad,  C38  years  B.  C.  and  that  he  died  in  his  ^oth 
year ;  which  nearly  agrees  with  the  chronology  of  Eu- 
iebius.  He  was  a  native  of  Ceos,  one  af  the  Cyclades, 
in  the  neighbourhood  of  Attica,  and  the  preceptor  of ' 
Pindar.  Both  Plato  and  Cicero  give  him  the  charac- 
ter  not  only  of  a  good  poet  and  mudcian,  but  fpeak 
of  him  as  a  perjon  of  great  virtue  and  wifdora.  Such 
langevity  gave  him  an  opportunity  of  knowing  a  great 
number>of  the  firft  chara£lers  in  antiquity  with  whom 
be  was  in  fome  meafure  conne^led.  It  appears  in  Fa- 
bricios,  firem  ancient  authority,  that  Smonides  was 
cotemporary  and  in  friend(htp  with  Httacns  of  Mity- 
kne,  Hipparchus  tjrrant.  of  Athens,  Paufanias  king  of 
Sparta,  Hiero  tyrant  of  Syracu^»,  with  Themiftocles, 
and  with  Alevades  king  of  TheAaly.  H6  is  mentioned 
by  Herodotus ;  and  Xenophon,  in  his  Dialogue  upon 
Tyranny,  roakes  him  one  of  the  Interlocutors  with 
Hiero  king  of  Syracule,  Gcero  alleges,  what  has  of- 
ten  been  quoted  in  proof  of  the  modefty  and  wifdom 
vi  Simonides,  that  when  Hiero  aiked  him  for  a  deSnt- 
tion  of  God,  the  poet  required  a  whole  day  to  medi- 
tate  on  fo  important  a  queftion  :  at  the  end  of  which, 
npon  the  prince  putting  the  fame  queftion  to  him  a 
&c»nd  time,  he  alked  two  days  refpite  ;  and  In  this 
manner  always  doubled  the  delay  each  time  he  was  re- 
<|nired  to  anfWer  it ;  tlll  at  length,  to  avoId  oiTending 
bii  patron  by  more  difappointments,  he  frank1y  con- 
iic&d  that  hs  'found  the  queftioix  fo  difficult,  that  the 
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more  he  meditaled  upon  it,  tb^  lels  wts  his  bdpe 
being  able  to  folve  it. 

In  his  old  age,  perhaps  &om  (eeing  the.  refped  which 
money  procured  to  fuch  as  had  loft  the  cbarms  of  youth 
and  the  power  of  attaching  mankind  by  other  means, 
he  became  fomewhat  mercenary  and  ayaricious.  He 
was  frequently  employed  by  the  vidors  at  the  games  to 
write  panegyrics  and  odas  in  thelr  praife,  before  hls  pu- 
pil  Pindar  nad  ex-ercifed  his  talents  in  their  behalf :  but 
^monides  would  never  gratify  their  vanity  in  this  par- 
ticular,  till  he  had  firft  tied  them  down  to  a  Aipulated 
fum  for  his  trouble  ;  and  upon  being  upbralded  for  his 
meannefs,  he  faid,  that  he  had  two  coffers,  in  one  of 
whlch  he  bad  for  many  years  put  his  pecuniary  re- 
wards ;  the  other  was  fbr  honours,  Terbal  thanks,  and 
promifes ;  that  the  firft  was  pretty  well  filled,  but  the 
laft  remained  always  empty.  And  he  made  no  fcruple 
to  confers,  in  his  old  age,  that  of  all  the  enjoyments  of 
life,  the  Iove  of  money  was  the  only  one  of  which  time 
had  not  deprived  him. 

He  was  frequently  reproached  for  this  Tice ;  however, . 
he  alway s  defended  himfelf  with  good  humour.  Upon  be- 
ing  afked  by  Hiero''^  queen,  'Whether  It  was  moft  de- 
firable  to  be  leamed  or  rich  ?  he  anfwered,  that  it  was 
far  better  to  be  rich  ;  for  the  leamed  were  always  de- 
pendent  on  the  rich,  and  waitlng  at  tbeir  doors ;  where- 
as,  he  never  faw  rich  men  at  the  doors  of  the  leamed. 
When  he  was  accufed  of  being  fo  fordid  as  to  (ĕll  part 
of  the  pTOvifions  with  which  his  table  was  fami(hed  by 
Hiero,  he  faid  hc  had  done  it  ki  order  "  to  difplay  to  the 
world  the  magniScence  of  that  prince  and  his  own  irc- 
g-ality."  To  others  he  faid,  that  his  reafon  for  accu- 
mulaUng  wealth  was,  that  "  he  would  rather  leave  mo- 
ney  to  his  enemies  after  death,  than  be  troublefome  to 
his  friends  while  living." 

He  obtained  the  pnze  in  poetry  at  the  public  games 
when  he  was  fourfcore  years  of  age.  According  to  Sui- 
das,  he  added  four  letters  to  the  Greek  alphabet ;  and 
Pliny  alTigns  to  him  the  eighth  ftring  of  the  lyre ;  but 
thefe  claims  are  difputed  by  the  leamed. 

His  poetry  was  fo  tender  and  plaintive,  that  he  ac- 
quired  the  cognomen  of  Melicertes,  "  fweet  as  honey ;" 
and  the  tearful  cye  of  his  mufe  was  proverbial.  Dio- 
nyfius  places  him  among  thofe  polilhed  writen  who  ex- 
cel  in  a  fmooth  volubil!ty,  and  ih>w  on  like  plenteous 
and  perennial  rivers,in  a  courfe  of  even  and  uninterrupt-<  - 
ed  harmony. 

It  is  to  Dtonyfius  that  we  are-  Indebted  for  the  pre- 
fervation  of  the  foUowing  tragment  of  this  poet.  Da- 
nae  being  by  her  mercilels  father  inclofed  in  a  cheft,  and 
thrown  into  the  fea  with  her  child,  when  night  comes 
on,  and  a  ftorm  arifes  which  threatens  t't  overfet  the 
cheft,  ftie,  weeping  and  embracing  tbe  young  Ferfeus, 
cries  out : 

Sweet  child !  what  angui(b  does  thy  mother  know, 
Ere  cruel  grief  has  taught  thy  tears  to  flow ! 
Amidft  the  roaring  wind*s  tremendous  found, 
■Which  threats  deftruftion  as  it  howls  around  ; 
In  balmy  (leep  thou  lieft,  as  at  the  breaft, 
■Without  one  bitter  thought  to  break  thy  reft. 
The  glimm^ring  moon  in  pity  hldes  her  light, 
And  (hrinks  with  horror  at  the  ghaftly  fight. 
Didft  thou  but  know,  fweet  innocent !  our  woes. 


of  Sifflon!4es. 


Not  opiate'»  pow'r  thy  eyellds  now  could  clofe. 


Sleep. 
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Simogio. 
.WJk^ P 


Sleep  on,  fwfetH3abe!  ye  WBves  in  filenceroU;    v 
And  luil,  O  lul],.to  rcA  B17  tartar'd  ibol !  - 


Tnmelt, 
«ot.  hr. 


Thcse  b  a  ieccind  greatpoet  of.the  name  of  Siinonuies 
recorded.  on  ihe  Marblcs,  ruppored  ta  have  been  Us 
.|;nndiiBn,  and  who  gaiBed,in  478  B.  C.theprise  in  the 
■  games  at  Athens. 

SIMONY,  is  ihe  corrupt  prefentatian  of  any  one  to 
.an  ecclefiaflical  beneSce  Sot  money,  gl&,  or  reward.  It 
Js  fa  callcd  £rom  the  refemblance  it  is  faid  to  bear  o 
■the  fin  of  Simon  Magus,  tbough  the  purdiaCng  of  holy 
orders  feemt  to  «pproach  nearer  to  his  oSence.  It  was 
by  the  canon  law  a  very  gtievous  crime:  and  is  b>  im>ch 
>the  more  odious,  becauiĕ,  as  Sir  Edward  Coke  obferves, 
it  is  ever  accompanied  with  perjury  ;  for  the  prefentee 
'is  fwom  to  have  comroitted  no  fimony.  Howevcr,  it 
■vras  not  an  o&nce  puniihable  in  a  crirainal  way  at  tbe 
.  common  law :  it  being  thought  fufficient  to  leave  the 
.derk  to  ecclefia(lical  cenfures.  But  as  thefe  did  not 
afie£t  the  fimoniacal  patron,  nor  were  ef{icaciou$  enough 
-to  repel  the  notorious  pradice  of  the  thing,  divers  a£^s 
■ei  parliament  have  been  made  to  rellrain  it  by  means  of 
civil  forfeitures ;  which  the  modern  prevai]iiig  ufage, 
iik-ith  regard  to  fpiritual  prcferments,  calls  aloud  to  be 
put  in  «xecudon.  The  Aatute  31  £liz.  c.  6.  enads, 
that  if  any  patron,  ibr  money  or  any  other  corrupt  con- 
fideration  or  promife,  direSly  or  indiredly  given,  (hall 
{>refent,  admit,  inititute,  indudl,  inflall,  or  coUate  any 
perfon  to  an  eccleGaAical  benc£ce  or  dignity,  both  the 
giver  and  taker  Aiall  fiBrfcit  two  years  value  of  the  bc- 
.nefice.or  dignity }  one  moiety  to  the  king,  and  the  other 
to  any  one  who  will  fue  for  the  fame.  If  perfons  alfo 
comiptly  refign  or  exchange  their  bcnefices,  both-  the  gi- 
ver  and  taker  (hainn  like  manner  forfeit  double  the  va- 
lue  of  the  money  or  other  corrupt  confideration.  And 
perlbns  who  Aiall  comiptly  ordain  or  licenfe  any  roiniAer, 
or  procure  him  to  be  ordained  or  liccnied  (which  is  the 
true  idca  of  fimony),  Aiall  incur  a  like  forfeiCure  of  fbr- 
ty  pounds  ;  and  the  ,mioifler  himfelf  of  tcn  pounds,  be- 
fides  an  incapacity  to  hold  any  ecclefiaftical  preferment 
for  feven  years  aherwards.  Corrupt  ele£lions  and  rc- 
£gnatiot^s  in  colleges,  hofpital8,  and  other  elecniofynary 
corporations,  are  alfo  puniAied,  by  ihe  fame  Aatute,  with 
£>rfeiture  of  the  double  va1ue,  vacating  the  place  or  of- 
fice,  and  a  devolution  of  the  right  o£  eledion,  for  that 
tum,  to  the  crown. 

'  SIMOOM,  a  hot  wind  which  blows  occafionally  in 
the  deferts  of  Aftica,  and  probably  in  othrr  widely  ex- 
tended  conntries  parched  in  the  famc  manner  by  a  ver- 
tical  fan.  Its  tSt&*  on  the  human  body  are  dreadrul. 
if  inhaled  in  any  quantitT,  it  produces  inflant  fu£bca- 
.tion,  or  at  Jeaft  le3ves  die  unhappy  fufferer  opprefled 
with  aflhma  and  lownefs  of  fpirits.  The  approach  of 
this  awiul  fcourge  of  God  is  indicated  by  a  .rednefs  in 
,the  air,  well  underAood  by  th^^e  whoare  accuAomed  to 
joumey  through  the  defert ;  and  the  only  reRi^e  which 
they  hare  from  it,  is  to  fall  down  with  their  faccs  clolĕ 
to  the  ground,  and  to  continue  as  long  as  poinble  with- 
out  drawing  io  tbeir  breatb. 

Mr  Bruce,  who,  in  hii  joBmey  thiongh  the  defert, 
fu5ered  from  the  fimoom,  givei  of  it  the  folIowing  gra- 
pltical  defcription  :  "  At  eleven  o'clock,  while  we  con. 
templated  with  great  p1eafure  the  rugged  top  of  Chig- 
gre,  to  which  we  were  faft  approaching,  and  where  we 
VPK  to  (blace  0[urfelves  with  plenty  of  good  water, 


,  Idils  our  guide  cried  out,  with  a  lcrud  voice,  Fall  upon 
.yoto  faoc«;  Ibr  here  ia  tlie  Cmoom.  I  ikw  from  tte 
ibuth-eaft  a  haze  come,  in  colour  Hke  die  purple  p»t^ 
<rf  tho  rainbow,  bat  -riot  fo  compreffed  or  tluck.  It 
dad  nct  occnpy  twetity  yards  in  breadth,  and  mras  aboct 
tweWe  feet  high  from  the  ground.  It  was  a  kind  9f 
bluih  upon  the  air,  and  it  moved  VBry  rapidly  ;  fbr  I 
icarce  could  t«m  to  fall  upon  the  g^round  with  ntjr 
head  to  the  northwaid,  when  I  felt  the  heat  of  its  cur. 
rent  plainly  upon  my  face.  We  all  lay  ilat  on  ihe 
ground  as  if  dead,  till  Idris  told  us  it  was  blowtt  over. 
The  meteor  or  purple  haze  which  I  faw  was  indeed 
pafled,  but  the  light  air  that  iUll  blew  was  of  heat  to 
threaten  faifocation.  For  my  part,  I  found  diAindly  ia 
my  breaft  that  I  had  imbibed  a  part  of  it,  nor  was  I 
free  of  an  aAhmatic  fenfation  till  I  had  been  fonie 
months  in  Italy,  at  tbe  baths  of  Poretta,  near  two  ycan 
afterwards."  Though  ihe  feverity  of  this  blaA  feetas 
to  have  pafled  over  them  almoA  inAantaneouily,  it  con- 
tinued  to  blow  fo  as  to  exhauft  thcm  till  twenty  minutet 
before  five  in  the  aftemoon,  laAing  through  all  its  ftages 
very  ncar  fix  hours,  and  leaving  them  in  a  ftate  of  tbe 
utmoft  derpondency. 

SIMPLE,  fomething  not  mixed  or  compounded;  in 
which  fenfe  it  Aands  oppciĕd  to  compound, 

SiMPLE,  in  the  Materia  Medica,  a  general  name  for 
all  herbs  or  plants,  as  having  each  its  particular  virtue, 
whereby  it  bccomes  a  fimp1e  remedy. 

SIMPLICITY  IN  WRiTiKG.  If  we  examine  tke 
writers  whofe  compoiitions  have  ftood  the  tcft  of  ages, 
and  obtained  that  highell  honour, "  the  concnrrent  ap- 
probation  of  diftant  times  and  nations,"  we  ihall  find 
that  the  charader  of  iimplicity  is  the  unvarying  circun- 
ftance  which  alone  hath  been  able  to  gain  this  uniTcrial 
homage  from  mankind.  Among  the  Greeks,  whofe 
writers  in  general  are  of  the  fimple  kind,  the  divincft 
poet,  the  nioll  ccmmanding  orator,  the  fineft  hiAorian, 
and  dcepert  philoiopher,  are,  above  the  rĕft,  c«nfpicu- 
oufly  eminent  in  this  great  quality.  The  Roman  wri- 
ters  rife  towards  perfe6Hon  according  to  that  meaiiiTe 
of  Amplicity  which  they  mingle  in  their  works  ;  indted 
they  are  all  inf(rior  to  the  Greck  models.  But  who 
will  deny  that  Lucretius,  Horace,  Virgil,  Liry,  Te- 
rence,  Tully,  arc  at  once  the  fimpleft  and  beft  ol  R»- 
man  writers  i  unlefs  we  add  the  noble  annalift  who  ap- 
peared  in  after-times ;  who,  notwtthftanding  tbe  polili- 
cal  turn  of  his  genius,  which  fometimes  interferes,  is  ad- 
mirable  in  this  great  qua]ily,  and  by  it  iiir  (upciior  to 
his  contemporaries.  It  is  this  one  circumAance  that 
hath  raifed  the  venerable  Dante,  the  father  of  modem 
poetry,  above  the  fucceedine  p«ets  of  his  counlry,  who 
could  never  long  maintain  the  local  and  temporary  \>9- 
nours  bettowed  upon  them  ;  but  have  fallen  nnder  tbat 
jufl  negle£l  which  time  wll  ever  decree  to  tho(ĕ  who 
deiĕrt  a  juft  AmpHcity  for  the  Aorid  colourings  of  llylt, 
contraA^  phtafes,  afleded  conceits,  the  mere  trappings  of 
compoiition  and  Gothic  minMtiee.  It  is  this  whtch  has 
given  to  Boileau  the  moft  laiting  wreath  in  France,  tsA 
to  Shakefpeare  and  Milten  in  England  ;  efpeciaUy  to 
the  former,  whoie  writings  contam  fpecimens  of  per- 
haps  the  pureft  and  fimpleft  Engliih  that  is  anywhete 
to  be  found,  except  in  the  Bible  or  Book  of  ComaiaB 
Prayer.  As  it  appears  from  the(e  inftances,  that  fim- 
plicity  is  ihe  only  uniTeHal  charafteriftic  of  juft  writ- 
ing,  ib  the  fuperior  cmincDce  of  the  facred  Sciiptuta 
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hpKd^h  tUi  auality  hath  been  generaU;jr  acknowledged. 
ML  One  of  the  greated  critics  in  antlquity,  himfelf  con- 
1**^. ijucaoiis  in  tat  fubliine  and  ibnple  mannei,  hath  borne 
this  teftimony  to  the  wtitings  of  Mofe8  and  St  Paul ; 
and  hj  parity  of  reafon  we  muA  conclude,  that  had  he 
been  converfimt  with  the  other  facred  writers,  his  taiie 
and  candour  would  bave  allowed  them  the  fame  en- 
comium. 

It  hath  been  often  obterred,  even  hj  writers  of  no 
mean  rank,  that  the  "  Scriptures  fufifer  in  their  credit 
by  the  diiadvantage  of  a  literal  ver(ion,  while  other  an- 
cient  writings  enjoy  the  iidvantage  of  a  free  and  embeU 
llihed  tranOation/'  But  in  ^eality  thefe  gentlemen's  con- 
cem  \s  ill  placed  and  groundlefs :  for  the  truth  is, "  that 
Boll  other  writings  are  impaired  by  a  literal  tranAation } 
whereas  giving  only  a  due  regard  to  the  idiom  of  diffe- 
reni  languagas,  the  facred  writings,  when  literally  tranC- 
lated,  are  then  in  their  full  perfeaion." 

Now  this  is  an  intemal  proof,  that  in  all  other  wri- 
tings  there  is  a  mlitnre  of  local,  relative,  exterior 
ocnament,  which  is  often  loll  in  the  transfufion  firom 
one  laneuage  to  another.  But  the  intemal  beauties, 
wbich  depend  nbt  on  the  particular  conllru^on  of 
tongoes,  no  change  of  tongue  can  deftroy.  Hence  the 
Bible  preferves  its  native  beauty  and  ftrength  alike 
in  evei7  language,  by  the  fole  enerey  of  unadomed 
phrafe,  natural  imagcs,  weight  of  lentiment,  and  great 
SmpKcttr. 

It  is  in  thls  refpe£t  like  a  rich  vein  of  gold,  which, 

under  the  fevereft  trials  of  heat,  cold,  and  moifture,  re- 

tains  its  original  weight  and  fpIendour,  without  either 

lofi  or  alloy  ;  while  bafer  metals  are  corrapted  by  earth, 

I       «ir,  water,  firie,  and  ailiimlated  to  the  various  element* 

I       tbroueh  which  they  pafs. 

This  circumAance,  then,  may  be  juAly  regarded  as 
fiifficient    to   vindicate  the  compolition  of  the  facred 
Scriptnies,  as  it  is  at  once  their  chief  excellence  and 
ncateA  fecurity.     It  is  their  excellence,  as  it  renders 
UKm  intelli^ble  and  ulelul  to  all ;  it  is  their  fecurity, 
ai  it  prevcnts  their  being  difgui(ed  by  the  fal(e  and  ca- 
pridous   omaments  of  vain  or   weak  trandators,     We 
inay  &£Bly  appeal  to  espetience  and  h&  for  the  confir- 
raadon  d  thefe  remarks  on   the  lliperior   Cmplicity, 
ntility,  and  eicellence,  of  the  fty}e  of  the  Holy  Scrip- 
tnte.    Is  there  any  hoak  in  the  world  fo  perfedly  a- 
dapted  to  all  capacities  ?  that  contains  fuch  fublime  and 
nalted  precepts,  conveyed  in  fuch  an   artlefs  and  in- 
telligible  ftrain,  that  can  be   read  with  fuch  pleafure 
and  advantage  by  the  lettered    iage  and  the  unlettered 
peaGmt? 
SIMPLOCE.    See  Oratort,  N»  72. 
SIMPSON,  THOii^AS,   profrffor  of  mathematlcs  at 
thfc  royal  academy  at  Woolivich,  fellow  of  the  Royal 
Saeiety,  and  member  of  the  Royal  Academy  at  Stock- 
Mm^  was  bom  at  Market  Bolworth  in  Leicefter(hire 
>a  1710.     His  .ftther,  a  finff-weaver,  taught  him  only 
tttroMl  EnglKh,  and  brought  him  up  to  his  own  bufi- 
neis^  but  meeting  with  a   fcientific  pedlar,  who  like- 
^iie  praAiied  fortane-telling,  young  Simpfon  by  his  af- 
iAance  and  advice  left  off  weaving,  and  pro£Effed  aftro- 
key.    As  hc  improved  in  knowledge,  however,  he  grew 
iaga&cd  with   his  pretended  art ;  and  renouncing  it, 
was  driven  to  fach  diihcolties  for  the  fubfiftence  of  his 
Umly,  that  he  came  np  to  Loridon,  where  he  worked 
as  a  weaver,  and  taught  matheinatics  at  bis  fpare  hours. 
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As  his  fchoIars  increafed,  his  abilities  became  bet(ef 
known,  and  hc  publiihed  his  Treati(e  on  Fluxions,  by 
iubfcription,  in  1737 :  in  1740,  he  publilhed  his  Trea* 
ti(ĕ  on  the  Nature  and  Laws  of  Chance ;  and  £ffays 
in  Speculative  and  Mixed  Mathematics.     After  theiĕ 
appeared  his  Do^rtne  of  Annuities  and  Reverfions } 
Mathematical  Differtation$  }  Treatife  on  Algebra  ;    £- 
lements  of  Geometry  }  Trigonometry,  Plane  and  Sphe- 
lical ;  Seled  £xercifes ;    and  his  Do£lrine  and  Appli- 
cation  of  Fluxion5,  which  he  profeffes  to  be  rather  a 
new  work,  than  a  fecond  edition  of  his  former  publica. 
tion  on  ftuxions.     In  1 743,  he  obtained  the  mathema- 
tical  profeffor{hip  at  Woolwich  academy  ;  and  foon  af- 
ter  was  chofen  a  member  of  the  Roytd  Society,  when 
the  prefident  and  council,  iii  confideration  of  his  mode- 
rate  circumftances,  were  pleafed  to  excuie  his  admiffion- 
&es,  and  his  giving  bonds  fbr  the  fettled  iitture  pay- 
inents.     At  the  academy  he  exerted  all  his  abilities  in 
inftru£ling  the  pupils  who  were  the  immediate  objedls 
of  his  duty,  as  well  as  others  whom  the  fuperior  otHcers 
Df  the  ordnance  permitted  to  be  boarded  and  lodged  in 
his  houfe.     In  his  manner  of  teaching  he  had  a  peculiar 
and  happy  addrefs,  a  certain  dignity  and  perrpicuity, 
tempered  with  fuch  a  degree  ot  mildnefs,  as  engaged 
the    attention,  efteem,  and  friend(hip,  of    his  fcholars. 
He  therefoie  acquired  great  applaufe  from  his  fuperiois 
in  the  difcharge  of  his  duty.     His  application  and  cIofe 
confinement,  however,  injured  his  healtb.     £xercife  and 
a  proper  regimen  were  prefcribed  to  him,  but  to  little 
purpoie  :  for  his  fpirits  funk  gradually,  till  he  became 
incapable  of  performing  his  duty,  or  even  of  reading 
the  letters  of  his  friends.     The  effeds  of  this  decay  of 
nature  were  greatly  increafed  by  vexation  of  mind,  ow- 
ing  to  the  haughty  and  infulting  behaviour  of  his  fupe- 
rior    the  firft   profeffor   of  mathematics.     This  perfon, 
greatly  his  inferior  in  mathematical  accompli(hments,  did 
what  he  could  to  make  his  fituation  uneafy,  and  even  to 
dq>reciate  him  in  the  public  opinion  :  but  it  was  a  vain 
endeavour,   and  only  ferved  to  depiefs   himfelf.     At 
length  his  phyfidans  advi(ed  his  native  air  for  his  reco- 
very,  and  he  fet  out  in  February  1761  ;  but  was  fo  fa- 
tigued  by  his  joumey,  that  upon  his  arrival  at  Bofworth, 
he  betook  himfelf  to  his  chamber,  and  grcw  continually 
worfe  till  the  day'of  his  death,  which  happened  on  the 
I4th  of  May,  in  the  jift  year  of  his  age. 

SIMSON,  Dr  Robert,  profeffor  of  mathematics  in 
the  univerfity  of  Glafgow,  was  bom  in  the  year  1687 
of  a  refpe£Iable  family,  which  had  held  a  fmall  eilate  iti 
the  county  of  Lanark  fbr  fome  generations.  He  was, 
we  tlunk,  the  fecond  fon  of  the  family.  A  younger 
brother  was  profeffor  of  medicine  in  tbe  imiverfity  of 
St  Andrew''^,  and  is  known  by  fome  works  of  reputa- 
tion,  particularly  a  Differtation  on  the  Nervous  Syftem, 
occafiohcd  by  the  Diffedion  of  a  Brain  completely  Of- 
fified. 

'  Dr  Simibn  was  educated  iii  the  univerfity  of  Glaf- 
gow  under  the  eye  of  fomc  of  his  relations  who  were 
profeffors.  Eagcr  after  knowledge,  he  made  great  pro- 
grefs  in  all  his  ftudies  ;  and,  as  his  mind  did  not,  at 
the  very  firft  bpenings  of  icience,  ftrike  into  that  path 
which  aiterwMds  io  Arongly  attrai£i:ed  him,  and  in 
which  he  proceeded  (0  fat  almbft  without  a  companion, 
he  acquired  in  every  walk  of  (cience  a  fiock  of  inioma- 
tion,  which,  though  it  had  aever  been  much  augmented 
afterwards,  would  have  done  credit  to  a  profeftt<mal  man 
3  A  ,  in 
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Simroa.  in  any  of  his  Audies.  He  became,  at  a  Tcry  early  pe- 
"""yT"'  riod,  an  adept  in  ihe  philofophy  and  iheology  of  the 
.fchopls,  was  able  to  fupply  the  place  of  a  lick  relalion 
in  the  clafs  of  oriental  laneuages,  was  noted  for  hiAori- 
cal  knowledge,  and  one  oi  the  moft  knowing  botaniAs 
of  his  tiitie. 

It  was  during  his  theological  Audies,  as  preparatory 
for  his  entering  into  orders,  that  aiathematics  took  hold 
of  hli  fancy.  He  ufed  to  tell  in  his  convivial  moments 
how  he  amufed  himfelf  when  prcparing  his  exercifes 
for  the  divinity  hall.  When  tired  witb  Yague^^pecula- 
tion,  in  which  he  di^not  meet  with  certainty  to  re- 
ward  his  labours,  he  tumed  up  a  book  of  oriental  phi- 
lology,  in  which  he  found  fomelhing  which  he  could 
difcover  to  be  true  or  to  be  falfe,  nithout  going  out  of 
fhe  line  of  Audy  which  was  to  be  of  ultimate  ufe  to 
him.  Sometimes  even  this  could  not  relieve  his  fatigue. 
He  tben  had  recourte  to  inatiiematics,  which  never  lail- 
cd  to  fatisiy  and  refre(h  hira.  For  a  long  whilc  he  re- 
ilri£\ed  himfelf  to  a  very  rooderate  ufe  ot  the  cordial, 
^earing  that  he  would  foon  exhaull  tlie  fmall  dock 
which  fo  liiiiited  and  abilra£l  a  fcience  could  yield ; 
till  at  laft  ,he  found,  tbat  the  more  he  learned,  a 
wider  iield  opened  to  his  view,  and  fcenes  that  were 
inexhaullible.  Becoming  acquainted  wilh  fubje£ls  far 
beyond  the  elements  ot  the  (cience,  and  with  aum- 
bers  of  names  celebrated  durlng  that  period  of  ardent 
/ciearch  all  over  Europe,  he  found  it  to  be  a  manly  an4 
important  fludy,  by  which  he  was  as  likely  to  acquire 
reputation  as  by  any  other.'  About.  this  time,  too, 
a  profpe£l  began  to  open  of  making  mathematics  his 
proreiTion  for  life.  He  then  gave  himrelf  up  to  it  wiih- 
out  referve. 

His  original  incilement  to  this  fludy  as  a  treat,  a$ 
fomething  to  pleale  and  rcfre(h  his  mind  in  the  roidil  of 
feverer  taiks,'gave  a  particular  tum  to  his  roathematical 
fludie$,  from  which  he  ncver  could  afterwards  deviate. 
Perfpicuity  and  elegance  are  more  attainable,  and  more 
difcernible,  in  pure  eeometry,  than  in  any  other  parts  of 
the  fciencc  of  meaiure.  To  this  thereforc  he  chieAy 
.devoted  himielf.  For  thc  fame  reafon  he  preferred  the 
ancient  method  of  Audying  pure  gcometry,  and  even 
lelt  a  diiUke  to  the  Cartefian  method  of  fubflituting 
lymbols  for  ^wrations  of  the  mind,  and  ftill  more  was 
he  difgufied  with  the  fubflitution  of  fymbols  for  the 
very  objc£ls  of  di^cuOion,  for  lines,  furfaces,  folids,  and 
their  aSe^ions.  He  was  ralher  difpofed  in  the  &• 
lution  of  an  algebraical  problem,  where  quantity  alone 
was  conAdercd,  to  fubflitute  figurc  and  its  affe£lion$ 
for  the  algebraical  fymbols,  and  to  convcrt  the  algebraic 
formula  into  an  andogous  gcometrical  theorem.  And 
he  camc  at  lail  to  coniider  algebraic  analyfis  as  little 
better  than  a  kind  of  mechanical  knack,  in  which  wo 
proceed  without  ideas  of  any  kind,  and  obtain  a  refult 
without  meaning,  and  without  bcing  conrcious  of  any 
procefs  of  reafoning,  and  therefore  without  any  convic- 
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tion  of  its  trath.  And  there  is  no  denying,  that  if  ge-  Sin^ 
nuins  unfophi(licated  tafte  alone  is  to  be  confultcd,  Dr' 
Simfon  was  in  the  right:  for  though  it  raufl  aira  be 
acknowlcdged,  that  the  reaibning  in  algebra  is  as  ilri^ 
as  in  the  pureft  geometry  of  Euclid  or  ApoUunius,  tlie 
ex/>eri  analyH  has  Httle  perception  of  it  as  he  goes  on, 
and  hli  iinal  equation  is  not  felt  by  himfelf  as  the  refu!t 
of  raliocination,  any  more  than  if  be  had  obtained  it  hy 
Pafcal'!>  aritlynetical  mill.  This  does  not  in  tbc  kall 
diminidi  our  admiration  of  the  algebraic  analyCsL^  for 
its  alrooA  boundle&  grarp,  its  rapid  and  certain  proce- 
dure,  and  the  ddicale  metaphyfics  and  great  addrcls 
wliich  roay  be  d>fplayed  in  condu&ing  it.  Such,  how- 
cver,  was  the  grouud  Qf  thc  ilrong  bias  of  Dt  Simfoa's 
rnind  to  tbe  analyfis  of  the  ancient  geometers.  It  in» 
creaTed  as  he  went  forward ;  and  his  veneration  (we 
may  call  it  his  /ove  or  affeEli»ri)  for  the  ancient  geometry 
was  carried  to  a  degree  of  idolatry.  His  chief  labour; 
were  exerted  in  eSbrts  to  rellore  the  works  of  the  an- 
cient  geometers ;  and  he  has  nowhcre  beilowed  mucb 
pains  in  advancing  the  modern  difc(rveries  in  matbema> 
tics.  Tlie  noble  invenlions^  far  example,  of  t)ux-ion$ 
and  of  logarithms,  by  wbich  our  progreis  in  matbema* 
tical  knowledgc,  and  in  the  ufeful  appHcation  of  thii 
knowledge,  b  fo  much  promoted,  altraded  the  notice 
«f  Dr  Simfon  ;  but  he  has  contented  himfelf  with  de- 
monilrating  tjieir  truth  on  the  genuiiie  principles  of 
the  ancient  geometry.  Yet  was  he  vtry  tborcughlj 
acquainted  wttb  all  the  modem  di(coveries  ^  and  ihere 
are  to  be  feen  among  bis  papers  di^cuiTions  and  inveili. 
gations  in  the  Cartefian  method,  which  (bow  him  tho- 
roughly  acquainted  with  all  the  principlcs,  and  even  es- 
pert  in  ihe  tours  d»  main,  of  ihe  moft  reiiucd  i^mboHcal 
analyHs  (a). 

About  thc  age  af  25  Dr  Simfcn  was  chofen  po- 
/ciTor  of  mathcmatics  in  tbe  uniyeriity  of  Glafgow.  Hc 
went  to  London  immediately  after  his  appointment, 
and  thete  formed  an-acquaintance  with  the  moft  cmiDent 
men  of  that  bright  era  of  .Britiib  fcience.  Among 
.tbcfe  hc  always  mentioned  Captain  Halley  (the  celebra- 
jted  Dr  Edmund  Halley)  with  particular  refpcd ;  iay- 
ing,  that  he  had  tbc  mofl  acutc  penetration,  and  tbe 
moil  jufl  tafle  in  that  fcience,  of  any  man  he  had  evet 
known.  And,  indeed,  Dr  Halley  has  Arongly  exeot- 
plified  both  of  thefe  in  his  divination  of  the  wotk  of 
ApoUonmi  ele  Se£lione  Spatii,  and  tbe  8tb  book  of  bis 
Conict^  and  in  fome  of  the  mofl  beautiiiil  theorcms  iQ 
Sir  Ifaac  Newton^s  Priacipia.  ^r  Simion  alfo  admired 
thc  wide  and  maAerly  Aeps  which  Newton  was  accaf- 
tomed  to  take  in  his  invefligations,  and  his  manDcr  of 
fubflituting  geometrical  figures  for  the  quBntities  wbich 
are  obferved  in  the  phenomena  of  nattire.  It  was  froin 
Dr  Simfon  tbat  tbe  writer  of  tbis  articlc  had  tbe  rcr 
mark  which  has  bcen  oftcner  than  once  repeated  in  tbe 
courfe  of  this  Work,  "  That  the  ^pth  propoGtion  of  tbe 
£rft  book  of  the  Priticipia  was  tbe  moft  important  pro- 

pofitioii 


(a)  In  1752  thc  ^utcrof  thts  artide  bcing  thcn  his  icbolar,  requefled  him  to  examine  an  account  wbich  be 
gave  blm  of  what  he  tboaght  a  new  curve  (a  conchcid  hanng  a  circlc  for  its  baie).  Dr  Sim{bR  returaed  it  ncxt 
day  witb  a  regular  lift  of  its  leading  properties,  and  tbc  invefligation  of  fttcb  as  be  thought  his  ibbolar  woold 
not  fo  cafily  trace.  In  tbls  hafty  fcrawl  the  linc;;  related  to  the  circle  were  familiarly  conAdered  as  aritbmetical  &ac- 
tiqns.of  tbc  radins  confide7ed  as  unity.  Tbis  was  before  £uler  pubUibed  bis  Arilhnetic  of  the  Siiiet  and  Tangent^ 
now  in  uiuver(al  ufe. 
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IWm.  pofiik»i  ihat  had  eyer.beeri  exhibited  tb  the  pby(ico-ma-.. 

••V—'  tJKiMtical  pbilofopher  ;*'  and  be  ufed   always  to  illu- 

ilrate  to  his  more  advanced  fcholar5  the  fuperiqrity  of 

the  geometrical  OTĕr  the  algebriuc  analyfii,  by  cotnpar- 

ing  ihe  folutton  g»ven  by  Newton  bf  the  inverfe  pro- 

bkm  of  centrtpetal  foices,  in  the  42d  propoiition  of  that 

book,  with  the  one  given  by  John  Bemoulli  in  the  Me- 

moirs  of  tke  Acadbmy  of  Sciencet  at  Pari*  for  1713. 

VVehave  hcard  bim  fay,  that  to  his  own  knowledge 

Newtmi  frequently  inveftigated  his  propoiidons  in  the 

^oibolical  way,  and  tbat  it  was  owing  chieAy  to  Dr 

Halley  tkat  they  did  not  finally  appear  in  that  dre(s. 

Bat  if  Dr  &m(bn  was  well  inbrmed,  we  think  it  a 

great  argument  in  favour  of  the  fymbolic  aiulySs,  when 

tUs  moft  fucceriful  praBical  artl/l  (for  (b  we  mud  call 

Newton  when  engaged  in  a  ta&.  of  difcovery)  found  it 

coaducive  dlther  to  difpatch  or  perhaps  to  hb  Yeij  pro- 

j         gre&. 

RetomtDg  to  his  academical  chair,  Dr  SImfon  difchar. 
ged  the  daties  of  a  profeQar  for  more  than  50  years  with 
great  honour  to  the  unireriity  and  to  himfelf. 

It  is  almoil  needieis  to  fay,  that  in  his  prele^ons  he 
Ibllowed  (lriflly  the   Euclidian  method  in  elementary ' 
geometry.     He  made  lire  6f  Theodofitts  as  an  introduc- 
tion  to  fpherical  trigonometry.     In  the  higher  geome-' 
try  he  preleaed  from  his  own  Conics  {  and  he  gave.  a 
Ciiall  fpecimen  of  the  Uuear  probienu  .of  the  uicients, 
hf  explaiQirig  the  properties,  fometimes  of  the  conchoid, 
foinetime5  of  the  dlTaid,  with  thar  application  to  the 
falation  of  iuch  problems.     In  the  more  advanced  claf* , 
he  wais  accuilomed  to  Kive  Napier's  mode  of  conceiving 
logarithms,  i.  e.  quantities  as  generatied  by  motion ;  and 
lOa  Cotes'*  view  of  them,  as  the  fums  of  rattunculte ;  - 
and  to  deinonilrate  Newton^s  lemmas  conceming  the  li- 
'■        mits  of  ratios ;  and  then  to  give  the  elements  of  the 
I        fli»ionary  cakulus  \  and  to  Sniih  his  courie  with  a  (t- ; 
le&  fet  of  propofitioos  in  opUcs,  gnoiBonica,  and  central . 
fetces.     His  method  of  teachlng  was  fimple  and  perfpi-. 
cnous,  his  elocution  ciear,  and  his  manner  eafy  and  im- 
pieffive.     He  had  the  Tefpe£t,  and  iUU  more  the  afiec- 
tion,  of  his  fcholars. 

Wlib  refpeA  to  his  ftudies,  we  have  already  inbrm- 
ed  the  reader  that  they  got  an  early  bias  to  pure  geo- 
metiy,  and  t»  the  elegant  bot  fcrupulous  methods  of  the ' 
ancients. 

We  have  heard  Dr  Simlbn  fay,  that  it  was  in  a  great 
raearure  owing  to  Dr  Halley  that  he  fo  early  dirc£led ' 
h!s  eSbrts  to  the  reSoration  of  the  ancicnt  geometers. 
He  had  recommendcd  this  to  him,  as  the  moft  certain 
way  for  him,  then  a  very  young  man,  bioth  to  acquire 
reputatson,  and  to  improve  his  own  knowledge  and  tafte, 
aiid  he  pTefented  him  with  a  copy  of  Pappus^s  Mathe-. 
maiical  CoUeAions,  enriched  with  fqme  of  his  own  notes. 
The  perfpicuity  of  the  ancieht  geometrical  analySs,  and 
a  certain  elegance  in  tlie  nature  of  tlie  folations  which 
it  tSords,  ierpecially  by  means  of  the  local  theoreros,. 
leon  took  firm  hold  bf  his  {ancj,  and  made  him,  with> 
the  Gmgoine  iexpeSation  of  a  young  man,  direA  hjs  veFy 
fiift  eSbrts  to  the  recovery  of  this  in  toto  ;  and  the  refto- 
ndan  of  £ttclid's  Porifms  was  the  firft  talk  which  he 
fet  }um(elfi  The  dbcomplilhed  geometer  knows  what  a 
defperatc  taik  this  was,  from  the  fi:anty  and  mutilated 
account  which  we  have  of  this  work  in  a  iingle  paffage 
of  Pappos.  It  was  an  ambitian  which  nothing  but  fuc- 
ce&  coaU  jtxftify  in  fo  young  an  .adventarer.     He  fuc- 


I     1  S    I    M 

ceeded  ;  and  fo  early  as  1718  ieemed  to  have  bcen  !n    Simron. 

complete   poAeilion   of  tbis    method   of   inveftigation,     '    •   "•"•'- 

which  was  confidered  by  the  eminent  geometers  of  an-  - 

tiquity  as  their  fureft  guide  through  the  labyrinths  af ' 

the  higher  geometry.     Dr  SimPon   gave  a  fpecimen  of. 

his  difcovery  in  1723  in  the  Philofophical  Trvira£lions, 

And  after  this  time  he  ceafed  not  from  his  endeavour$ 

to  recover  that  choice  coUeAion  of  Porifms  which  £u.. 

clid  had  coUe^ted,  as  of  the  moft  general  ufe  in  the  fo-  . 

lution  of  diilicult  queftions.     What  foroe  of  thefe  muit 

h8ve  been  was  pointĕd  out  to  Dr  Simfon  by  the.very  na- 

ture  of  the  general  propoGtion  of  Pappus,  which  he  has , 

reAored.      Others'  were   pointed  out   by   the  lemmas 

which  Pappus  has  given  as  helps  to  the  young  mathe- 

matician  towards  their  demonftration.   And,  being  thus  . 

in  poOeAion  of  a  conriderabie  number,  their  mutual  re- , 

lations  pointed  out  a  Tort  of  fyftem,  of  which  thefe  made  - 

a  part,  anJ  of  which  the  blanks  now  remained  to  be 

iilled  up. 

Dr  Simibn,  having  thus  gained  bis  favourite  point,.- 
hftd  kirure  to  tum  his  attention  to  the  other  works  of . 
tlie  ancient  geometer^  j  and  the  porifms  of  Euclid  now ; 
had  only  an  occaGonal  ihare.     The  lociplani  ai  Apol-  - 
lonius  was  another  taik  which  he  veTy  early  engaged  in, , 
and  completed  about  the  year  1738.     £ut,  after  it  was 
printed,  he  imagined  that  he  had  not  given  the  ipjijlimte  ■ 
propojitionet  of  ApoUonius,  and  in  the  precife  fpirit  and  . 
otder  of  that  author.    The  impreiTion  lay  by  him  for  • 
fomc  years ;  and  it  was  with  great  relu£lance  that  he  . 
yielded  to  the  intreaties  of  his  mathematical  friends,  and  ' 
pnbliihed  the  work,  in  1746,  with  fome  emendations,  > 
yehere  he  thought  he  had  deviated  fartheft  from  bis  au-  . 
thor.     He  quickly  repented  of  this  Tcanty  conceiTion,. 
and  recalled  what  he  could  of  the  finall  number  of  co-  • 
pies  which  he  had  given  to  the  booklellers,  and  the  im-  - 
preiTion  again  lay  by  him  for  years.     He  afterwards  re-  • 
corre£ted  the  work,  and  ftill  wilh  ibmc   relu£lance  al- 
lowed  it  to  come  abroad  as  the  Reftitution  of  Apollo- 
nius.     The  public,  however,  had  not  been  fo  fa(Udious . 
as  Dr  Sbnron,  and  the  work  had  acquired  great  cele- 
brity,  and  he  was  now  confidered  as  one  of  the  firft  and . 
the  oioAelegant  geometers  of  the  age  :  for,  in  the  mean 
time,  he  had  pnbliihed  his  Conic  Se£Uons,  a  work  af  ■ 
uncommon  hierit,  whelher  we  conSder  it  as  cquivalent 
to  a  complete  reiiitution  of  the  celebrated  work  of  A- 
poUonius  Pergseus,  or  as  in  excellent  fyftem  of  this  im- 
portant  part  Df  mathematics.     It  is  matked  with  the 
iame  features  as  the  lociplani,  the  moft  an^ious  foIici- 
tnde  to  exhibit  the  very  text  of  Apollonius,  even  in  the 
propofitions  belonging  to  the   books  which  had  been. 
cbmpletely  loft. .   Thefe  could  fae  recovered  in  no  other- 
way  but  by  a  thorough  knowledge  of  the  preciie  plan- 
propolĕd  by  the  author,  and  by  taking  it  for  granted 
that  the  author  had  accurately  accompliihed  this  plan»; 
In  this  manner  did  Viviam  proceed  in  the  firft  attempt 
which  was  made  to  reftore  the  conics  of  Apollonius ; 
and  he  has  given  us  a  detail  of  the  procefs  of  his  conjec- 
tures,  by  which  we  may  form  an  opinion  of  its  juftners, 
and  of  the  probability  how  far  he  has  attained  the  de- 
fired  objed.     Dr  Simfon's  view  in  his  performance  was 
fi>mething  different,  deviating  a  little  in  this  one  cafe 
from  his  general  track.     He  was  not  altogether  pleafed 
with  the  work  of  Yi^iani,  even  as  augmented  by  the 
eighth  book  added  by  Halley,  and  his  wiih  was  to  re. 
Aore  the  anoient  original. ,  But,  in  the  mean  tinw,  an 
3  A  2  acadepiical 
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Siairjii.  aeaden>ical  text  book  for  conic  icAions  was  much  want- 
'  ed.  He  >vas  much  diffatisfied  with  thofe  in  commoti 
iife  ;  and  he  was  not'  infcnfible  of  the  advantage  reliilt- 
ing  from  the  confideration  of  thefe  feflions,  independent 
of  the  cone  firft  introduced  by  Dr  WalHs.  He  there- 
fore  coropofed  this  eMcellent  treatife  as  an  elemenlary 
book,  not  to  fuperfede,  but  to  prepare  for  the  ftudy  of 
iipollonius ';  and  accordingly  accommodates  it  to  this 
purpofe,  and  gives  feveral  important  propofitions  in 
their  propcr  places,  exfirefs/ff  as  reftitutions  of  Apolh- 
niut,  wbom  he  keeps  conftantly  in  view  through  the 
whole  work. 

Much  about  this  tirnb  Dr  Stmfon  fenoufly  began  to  - 
prepare  a  perfe£t  edition  of  £uclid's  Elements.  The 
intimate  acquaintance  which  he  had  by  this  time  ac- 
quired  with  all  the  original  works  of  the  ancient  gcome- 
ters,  and  their  ancient  commentators  and  critics,  encou- 
raged  him  to  hope  that  he  could  rettoie  to  hts  original 
Iuftre  this  leader  in  mathematical  fcience  ;  and  the  errors 
which  had  crept  into  this  celebrated  work,'  and  which 
ftill  remained  in  it,  appeared  of  magnitude  fufticient  to 
merit  the  moft  careiui  eiForts  £i>r  their  removal.  The 
DATA  alfo,  which  were  in  like  manner  the  introdudion 
to  the  whole  art  of  geometrical  inveftigatton,  feemed  to 
•  call  more  loudly  for  liis  amending  hand.  For  it  appears 
that  the  Sarac^ns,  who  have  preferved  to  ui  the  writings 
of  the  sBcients,  have  contented  themleWes  wtth  admir- 
ing  thefe  celebrated  works,  and  have  availed  themfelves  - 
of  the  knon-ledge  which  they  contain ;  but  they  have 
fhown  no  incllnation  to  add  to  the  ftock,  or  to  promote 
the  fciences  which  they  had  received.  They  could  not 
do  any  thtng  without  the  fynthetical  books  of  the  geo- 
meters  j  but,  not  meaning  to  go  beyond  the  di(coveries 
whick  tbey  had  made,  they  negleded  all  the  books . 
i^ich  related  to  the  analytic  art  alone,  and  the  greateft 
part  of  them  (about  25  out  of  30)  have  irrecoverably 
peiiAied.  The  data  of  Euclid  h8ve  fortunately  been 
preiĕryed,  but  tke  book  was  negleded,  snd  the  only 
ancient  eopies,  which  are  but  three  or  foar,  are  miiera- 
Uy  erroneous  and  mutilated.  Fortunately,  it  is  no  very 
ardooiis  matter  to  ieinftate  this  work  in  its  oiiginal  per- 
feAion.  The  plan  it  precife,  both  in  its  extent  and  its  > 
method.  It  had  been  reftored,  therefoiie,  with  fuccefs 
1>y  more  than  one  author.  But  Dr  Sim{bn's  compre- 
]ienfive  view  of  the  whole  analytical  fyft«m  pointed  out 
to  him  roany  occafions  for  amendment.  He  thereCore 
made  its  inttitution  a  joint  taik  with  that  of  the  elements. 
All  the  lovers  of  true  geometry  mll  acknowledge  their 
obligations  to  him  for  the  edition  of  the  Elements  and 
dabi  which  he  publiihed  about  1758.  The  text  is  cor- 
redcd  with  tbe  inoft  judicious  and  icnipulous  care,  and 
the  notes  are  ineAimable,  both  for  their  information, 
and  for  the  tendency  which  they  muft  have  to  form  the- 
mind  of  tbe  ftudent  to  a  true  jndgement  and  tafte  in 
mathematical  fubje£)s.  The  more  accompliihed  reader 
wiH  perhaps  be  fometimes  difpoied  to  fmile  at  the  axiom 
which  feems  to  pervade  the  notes,  **  that  a  work  Qf  Eu- 
«lid  isuft  be  fuppoied  without  error  or  de&&.'*  If  this 
was  ttot  the  cafe,  Euclid  has  been  obliged  to  bis  editor 
in  mone  inAances  than  one.  Nor  (hould  his  gTeateft  ad- 
mirers  think  it  impofiible  that  in  thc  progre^s  of  humaa 
MDprovement,  a  geometdcal  truth  Aiould  occur  to  one 
«f  thefe  ktter.  dbys,  which  efcaped  the  notice  of  evenr 
the  Lincean  Euclid.  Such  merit,  however,  Dr  Sim- 
f>D>ftowhere  claims»  bat  bys  erery  blame  of  enor, 
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omiAion,  or  obicurily,  to  the  cbarge  of  Produt,  TheoB,  SioloHi 
and  other  editors  and  comiaeiitaton  of  the  renowneil''"^^ 
Grecian. 

•  There  i»  another  work  of  ApoUoniut  on  which  Dt 
Simfon  has  beftowed  great  pains,  and  has  reftoied,  as 
we  imagine,  omnibus  numeris  f>erfe{ium,  mz,  the  Sectio 
DETERMINATA  \  one  of  thofe  performances  which  ate  of 
indifpenfable  ufe  in  tbe  applicalion  of  the  ancient  ana. 
Iyfis.  This  sdfo  ieems  to  have  been  an  early  talk, 
though  we  do  not  know  the  date  of  bis  labours  on  it. 
It  did  not  appear  till  after  his  death,  being  then  pub- 
liAted  along  with  the  great  work,  the  Poriiins  of  Eii. 
clid,  at  the  expcnce  of  the  late  Ĕarl  Stanhope,  a  no- 
bleman  intimalely  converiant  with  the  ancient  geometty,  i 
and  zealous'for  its  leception  among  the  matbematicians  | 

of  the  prefent  age.  He  had  kept  up  a  conilant  corre- 
fpondence  with  Dr  Simfon  on  mathematical  iiiljjeds ; 
and  at  his  death  in  1768,  engaged  Mr  Clow  pTofeffoc 
of  logic  in  the'univerfity  of  Gkigow,  to  whoie  care  the 
Dodor  had  left  all  his  valuable  papers,  to  make  a  iĕlec- 
tioi^  of  fuch  as  wonld  ferve  to  fupport  and  increaie  his 
well-eamed  rcputation  a$  the  Rsstorer  of  anciekt 

GEOMETRr.  .  : 

We  have  been  dius  patttcular  in  our  account  of  Dr         j 
Simfon's  labours  in  thele  woiks,  becadie  his  manner  of  ; 

esecution,  while  it  does  hotwur  to  his  inventive  powert, 
and  (hows  his  jaft  tailie  in  mathemalacal  compdfition,  al- 
fo  contirms  ottr  formcr  a&rtion,  that  he  canied  iiir  re- 
f|ied  for  the  ancient  eeometers  to  a  degree  of  fiipei:fit- 
tiotts  idolatry,  aiul  that  his  iancy,  undiecked,  nes?ed      ' 
them  as  incapabk  of  error  or  imper&dion.     This  b  di- 
ftindly  to  be  feen  in  the  emendations  which  he  has  gi- 
ven  of  the  te\-ts,  particnlarly  in  his  editions  of  £oc& 
Not  only  every  imperfeSion  of  the  reading  is  aicribed  t»- 
the  ignorance  of  copyiAs,  and  every  indiftii£hte6  iir 
the  conception,  inc<»nclufiveneis  in  the  reaionmg,  and'' 
defe6t  in  thc  method,  i*  aicribed  to  the  ignorance  or  i 

miftake  of  the  commentators' ;  but  it  is  all  along  afium> 
ed  that  the  wotk  was  perfed  in  its  kind ;  and  ihat  by 
exhibiting  a  pcrfe6t  work,'  we  reftore  the  genuine  origi- 
nal.  This  is  fuTeIy  gratuitous  ;  and  it  i«  very  poOible 
that  it  has,  in  fome  inAances,  made  Dr  Simfon  ba\  of 
his  anxious  purpoiĕ,  and  give  ns  even  a  better  than  tbe' 
otiginal.  It  has  undoub^edly  made  him  £iil  in  what 
Jbould  luroe  been  hts  great  purpofe,  viz.  to  give  the 
Morld  a  conne^ted  iyftem  of  the  andent  geometrieal  ana- 
lyiis  ;  fttch  as  would,  in  the  firft  place,  exfaibit'  it  in  its 
moft  engaging  f<Km,  elegant,  perirpicaoas,  and  cempre- 
henfive ;  and,  in  the  next  place,  fuch  as  ihoold  engage 
the  mathematicians  of  the  prefent  age  to  tdopt  it  as  the 
moft  certain  and  fi»ecefsfiil  conduAor  in  tbofe  labonoo» 
and  diiRcuIt  Tefearches  in  which  the  demands  of  modem 
fcicnce  continaally  «ngage  them.  And  this  mijgbt  iuive 
been  ezpcded,  in  the  province  of  fpecQlative  geometry 
ai  leaft,  from  a  per^on  of  fnch  eztenfive  knowiedge  «f 
the  properties  of  figure,  and  who  had  fo  eminentiy  ibc- 
ceeded  in  the  msntj  trials  which  he  had  made  of  its 
powers.  We  might  have  expeded  that  he^would  at 
]eaft  have  exhibited  in  one  iyftematic  point  of  view, 
what  the  ancients  had  done  5n  feveral  detached  brancbes 
of  the  fcience,  and  how  iar  they  had  proceeded  in  the 
iblution  of  the  feTera}  fucceflive  claSTes  of  probleas;  md' 
we  might  have  hoped,  that  he  would  have  initruded  o» 
in  wbat  manner  we  Rioold  apply  that  method  to  the  fo- 
lutioRofproblei9&of  a  mqre  ekratcd  kiad,  d«ly  pre- 
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IM»i.  Inted  («  U(  in  tbt  quefiionrof  pli7lico>n»l])ematical  fci- 

ence.  Bj  tlm  he  would  havc  acquired  diftinguifhed-ho> 

nour,  and  rcience  would  have  recdvcd  the  mod  valuable 

improTcment.      But  Dr  Simlbn  has  done  little  of  all 

this  -,  snd  we  cannot  Tay  that  great  helps  h«ve  been  de- 

rirad  from  his  labours  by  the  eminent  malhematicians  of 

tbij  aii^,  who  arc  (uccersiully  occupied  in  advancing  our 

knowlcdge  of  nature,  or  in  improving  the  arts  of  liĔ;. 

He  bas  indeed  contributed  preatly  to  the  entertainment 

of  the  fpeculative  mathematician,  who  is  more  delighted 

with  the  confoious  exercife  of  his  own  reafoninw  powers, 

than  mth  the  final  refult  of  his  refearches.     Yet  we  are 

not  even  certain  that^Dr  Simfon  has  done  this  to  the  ex- 

tent  he  wiOied  and  hoped.  He  has  not  engaged  the  lik- 

ing  of  mathematicians  to  this  analy(is,  by  prefenting  it 

in  the  moft  agreeable  form.     His  own  extrerae  anxiety 

to  tread  in  the  very  footAeps  of  the  original  authors,  has, 

io  a  thoufand  inftance<,  precluded  him  &om  ufing  hi» 

own  exten(ive  knowledge,  that  he  might  not  employ 

principtes  wluch  wrere  not  of  a  clafs  inferiaT  to  that  of 

the  queftion  in  hand.     Thus,  of  neceSity,  did  the  me- 

thod  appear  trammelled. "  We  are  deterred  from  employ- 

ing  a  procefs  which  appears  to  retlrain  us  in  the  applica- 

tion  of  ihe  knowledge  which  wc  have  already  acquired ; 

and,  difgnfted  with  the  tedious,  and  perhaps  indireii 

path,  by  whioh  we  muft  arrive  at  an  obje&  which  we 

lee  cleaily  over  the  hedge,  and  which  we  «ould  reach 

by  a  few  fteps,  of  the  lecurity  of  which  we  are  other- 

wi(e  pcrfeftly  affured.     Thefe  prepofieffion«  are  indecd 

faanded  on  miftake ;  but  the  miRake  is .  fuch,  that  all 

&U  into  it,   till  eiperience  has  enlarged  their  views. 

This  circumAance  alone  has  hltherto  prevented  mathe- 

nuticians  ftom  acquiring  that  knowledge  of  the  ancient 

analyGs  wUch  would  enable  them  to  proceed  in  their  re- 

(ĕarchct  with  certainty,  difpatch,  and  deUght.      It  is 

thetcbre  deeply  to  be  regretted,  that  thls  eminent  gcr 

nias  bas  occupied,  in  this  fuperftitious  palseelogy,  a  long 

tnd  bufy  Ii&,  which  might  have  been  employed  in  ori- 

ginal  works  of  infimte  adrantage  to  the  world,  and  ho- 

nooT  to  himielf. 

OoT  readers  will,  il  is  hoped,  confider  thefe  obrerv«> 
tiont  as  of  general  fcientific  importance,  and  as  intimate- 
}y  conneAed  wtth  the  hi^ory  of  mathematics ;  and  there» 
fon  as  not  improperly  introduced  in  the  biographical  ac- 
coant  of  one  of  the  moft  eminent  writers  on  this  fcience. 
Dr  Simfon  clained  our  notice  as  a  mathematician  ;  and 
his  ailiidionate  admiration  of  the  ancient  analyHs  is  the 
prDDunent  feature  of  his  literary  chara£ter.  By  this  be 
is  known  all  over  Europe  ;  and  his  name  is  neveT  men- 
tioned  by  any  ibreign  author  without  fome  very  honour- 
ahle  alltifion  to  his  diftingni(hed  ^ireometrical  elegance 
and  ikill.  Dr  James  Moor,  profefibr  of  Greek  in  the 
mirerlHy  of  Glafgow,  no  Ic&  emincnt  for  his  knowledge 
in  ancient  geometry  than  for  his  profe(IionaI  talents,  put 
the  Mlowiog  appoSte  inf<;ription  bclow-a  portrait  of  Dr 
Simbai 

Geometkiam,  sub  Tyranno  barbaro  sa:vA 
Seryitute  diu  soualentem,  in  Libertatem 
Et  deous  antiquum  vindicav'it 
Unus.        ,  , 

Yet  It  nraft  not  be  underRood  that  Dr  Smfon's  prei» 
dJIeftion  fer  the  geometrical  analyfis  of  the  ancients  did 
fo  faT  mif1ead  him  as  to  make  him  ncgleft  the  lymbo- 
lcal  analySs  of  the  prelent.times>  on  tbe  contiary,  be 
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was  completety  m«fter  of  it,  at  has  been  alieady  ohier ved,  Simlan: 
and  frequently  employcd  it.  In  his  academical  ledurcs ' 
to  the  iiudents  of  his  upper  claSes,  he  ulĕd  to  point  out 
its  proper  province  (which  he  by  no  means  limited  by  a 
icanty  boundary),  and  in  what  cafes  it  might  be  applied 
with  fafety  and  advantage  even  to  queftions  of  pure  geo« 
metry.  He  once  honoured  the  writer  of  this  article  with 
the  fight  of  a  very  (hort  differtation  on  this  fubje£l  (per- 
haps  the  onc  referred  to  in  thc  prefacc  to  his  Conic  Sec-' 
tions).  In  thls  piece  he  was  perhaps  more  liberal.than 
the  moft  zealous  partilans  of  the  fymbolical  analyCs  could 
defire,  admitting  as  a  fufHcient  equation  of  the.Conic, 

Se£lions  L  =:^— ^,  where  L  Is^the  /atns  reSlum,  »  is 

the  diftance  of  any  point  of  the  curve  firoin  the  focttS,  fr 
is  the  perpendicular  drawn  from  the  focus  to  the  tangent 
in  the  given  point,  and  r  is  the  chord  of  the  equicurv«^ 
circle  drawn  through  the  focus.  UnfortuiTateIy  this  diffi;r.« 
tation  was  not  found  among  his  papers.  He  fpakc  -in 
high  terms  of  the  Analytical  Works  of  Mr  C^tes,  and 
of  the  two  BemouUis.  He  was  confulted  by  Mr  M^Lau- 
rin  during  the  progrefs  of  his  ineflim^le  Treatifc  of 
FIuxions,  and  contributed  not  a  little  to  the  reputation' 
of  that  work.  The  fpirit  of  that  moft  ingenious  algebraio 
demonftration  of  the  fluxions  of  a  rcAangle,  and  the  Ycr^r 
procePs  of  thc  argument,  is  the  fame  with  Dr  Simfon's  in 
his  differtation  on  the  limits  of  quantities.  It  was  there- 
fore  from  a  thorough  acquaintance  with  the  iiibjea,  and 
by  a  juft  tade,  that  he  was  induced  to  prefer  his  favourite- 
ana1yfis,  or,  to  fpeak  more  propcrly,  to  cxhort  mathema- 
ticians  to  cmploy  it  in  its  own  fpherc,  and  not  to  becomc 
ignorant  of  geometry,  while  he  fucce(sfully  cmployed' 
the  fymbolical  analyGs  in  cafes  which  did  not  require  it, 
and  which  fuffered  by  its  admidion.  It  muft-b«  acknow- 
ledged,  however,  that  in  his  later  years;  thc-difgvft  whidtc 
he  relt  at  the  artidcial  and  flovenly  employment  on  fub- 
je£ls  of  pure  geometry,  fometimes  hindercd  him  froni 
cven  looking  at  the  moft  refined  and  ingeniout  improve- 
ments  of  thc  algrebraic  analyfis  which  occur  in  the  wri- 
tings  of  Euler,  D' Alembert,  and  other  eminent  maiters. 
But,  when  properly  infonned  of  them,  he  never  feiJed  to  • 
give  them  their  due  prailĕ ;  and  wc  remember  biro  ^peak- 
ing,  in  terms  of  great  fatisfa6tion,  of  an  improvement  of 
the  infinitcfimal  calculus,  by  D'AIembert  and  De  1« 
Grange,  in  tbeir  refearches  conceming  the  propagatian' 
of  found,  and  the  vibrations  of  muGcal  cords. 

And  that  Dr  Smfon  not  only  was  mafterof  this  cal'- 
culus  and  the  fymboIical  calculus  in  general,  but  hcld 
them  in  proper  etteem,  appears  irom  two  va1nable  di^er.^ 
tations  to  be  found  in  his  porthumous  works ;  thc  one  on 
logarithms,  and  the  other  on  thc  limit»  of-ratiot.     The 
Iaft,  in  particular,  (hows  how  completely  he  was  fatisi- 
fied  with  refpeft  to  the  folId  foundation  of  the  methad< 
of  fluxions;  and  it  contains  an  elegant  and  ftrift  de* 
monRration  of  all   thc   applications  which-  have  been 
made  of  the  method  by  its  illuArious  author  to  the  ob- 
jefl:s  of  pure  geometry. 

We  hoped  to  have  givEn  a  much-more  coinpleta  and'> 
inftru£livc  account  of  this  eminent  gecimetcr  and  his- 
works,  by  the  aid  of  a  per^on  faily  ac^uainted  wilh 
bolh,  arid  ablc  to  appreciatc  their  value ;  but  an  acci-' 
dent  has  deprived  us  of  this  affi(lsnce,  whcn  it  was  to» 
late  to  procure  an  equivalent :  and  we  maft  requeft  our 
readers  to  «cceptof  this  very  imperfeA  account,  fince 
we  cannot  do  juftice  lo  Dr  Sim(buVinarit,  unlcf»  almoik 

equaUx.- 
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equally  conver&nt  in  all  the  geometry  of  the  ancient 
Greeks. 

The  life  of  a literary  man  rarely  teems  nith  anecdote  } 
and  a  mathematician,  deyoted  to  his  Audies,  is  perhaps 
more  abftra£led  than  an/  olher  perfon  from  the  ordina- 
rj  occurrences  of  life,  and  eren  the  ordinary  topics  of 
conver(ation.  Dr  Simron  was  of  this  cUrs ;  and,  naving 
iiever  married,  Iived  entirelj  a  coUege  life.  Having  no 
occaiion  for  the  commodious  houre  to  which  his  place 
in  the  uniyeriity  entitled  him,  he  contented  himfelf  with 
chambers,  good  indeed,  and  fpacious  enough  for  his 
fi>ber  accommodation,  and  fbr  receiving  his  choice  col- 
ledion  of  mathematical  writers,  but  without  any  deco- 
ration  or  ctimmodious  furniture.  His  otHcial  fervant 
fufficed  for'valet,  footman,  and  chambermaid.  As  this 
reUrement  was  entirely  devoted  to  iludy,  he  entertained 
BO  company  in  his  chambers,  but  in  a  neighbouring 
boule,  where  h:s  apartmenC  was  iactcd  to  him  and  his 
gueds. 

Having  in  early  life  devoted  himlĕlf  to  the  relloration 
of  ihe  works  of  the  ancient  geometers,  he  Audied  them 
with  unremitting  attention  ;  and,  retiring  from  the  pro- 
mircuous  inteicourre  of  the  world,  he  contented  himrelf 
with  a  {mall  fociety  of  intimate  fnends,  with  whom  he 
could  Jay  allde  every  redraint  of  ceremony  or  referve, 
and  indulge  in  all  the  innocent  frivoIities  of  life.  £very 
Friday  evening  was  fpent  in  a  party  at  whift,  in  which 
he  excelled,  and  took.  deh'ght  in  inftru£ling  others,  till 
increaling  years  made  him  lefs  patient  with  the  dulnefs 
of  a  fchol3r.  The  card-party  was  followed  by  an  hour 
or  two  dedicated  foleIy  to  playful  converfation.  In  like 
manner,  every  Saturday  he  had  a  lefs  f«le£l  party  to 
dlnner  at  a  houle  about  a  mile  from  town.  The  Doc- 
tor's  long  life  gave  him  occaGon  to  fee  ihe  dramatis 
ptr/otue  of  this  little  theatre  feveral  times  completely 
changed,  while  he  continued  to  give  it  a  perfonal  iden- 
tity :  fo  that,  wilhout  any  dedgn  or  wiih  of  his  own; 
it  became,  as  it  were,  his  ou-n  houfe  and  his  own  fami- 
ly,  and  went  by  his  name.  In  this  ftate  did  the  prefent 
writer  iirft  £»  it,  with  Dr  Simlbn  as  its  fiither  and 
head,  refpe£ted  and  beloved  by  every  branch  *,  for,  as  it 
was  ibr  relaxation,  and  not  for  the  enjoyment  of  his 
kcknowledged  fuperiority,  that  he  contmued  this  habit 
of  hb  early  youth  ;  and  as  his  notions  "  of  a  iine  talk" 
did  not  con&ft  in  the  pleafure  of  having  "  toAed  and 
gored  a  good  many  to-day,''  his  companions  were  as 
much  at  thcir  eaCe  as  he  wiilied  to  be  himfelf ;  and  it 
was  no  fmall  part  of  their  entertainment  (and  of  his  too), 
to  fmile  at  thore  innocent  deviations  from  common 
forms,  and  thofe  miftakes  with  refpe&  to  Iife  and  man- 
ner»,  which  an  almoft  total  retirement  i^om  the  world, 
and  inceiTant  occupation  in  an  abftra£l  fcience,  caufed 
this  venerable  preCdent  fi-equently  to  exhibit.  Thtie 
are  remembered  with  a  more  aSiedUng  regret,  that  they 
are  now  "  with,  the  days  that  are  paft,"  than  the  moft 
pithv  apophthegms;  ulhered  in  wilh  an  emphatical, 
"  Why,  Sir  !"  or  «  No,  Sir  !"  which  precludes  all  re- 
ply.  Dr  Simfon  never  exerted  his  prelidial  authority, 
iinlels  it  were  to  check  Tome  infringement  of  good  breed- 
ing,  or  any  thing  that  appeared  unfnendly  to  religion  or 
purity  of-manners  }  for  thefe  he  had  the  bigheft  rever- 
ence.  We  have  twice  heard  him  ilng  (he  had  a  iine 
voice  and  moft  accurate  ear)  fome  lines  of  a  Latin  hymi) 
to  the  Divine  Geometer,  and  each  time  the  raptiuoui 
tear  Hood  in  his  eyc. 
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But  we  aik  ihe  reader's  paidon  for  this  digrelSon ;  it  S«fc 
is  not  however  ufelefs,  iince  it  paunts  the  man  asnuch  as      l^ 
any  recilal  of  his  ftudies }  and  to  his  acqnaintances  we    ^ 
are  certain  that  it  will  be  an  acceptable  tpemoiandum.  ""^ 
To  them  it  was  often  matter  of  regret,  that  a  pedbn  o{ 
fuch  eminent  talents,  which  would  have  made  him  Ihine 
equally  in  any  line  of  Iife,  ihould  have  allowed  hiinfelf 
to  be  fo  complelely  devoted  to  a  fludy  which  abAiaded 
him  from  the  ordinary  pui^uits  of  men,  uniitted  him  for 
the  a£Iive  enjoyment  of  Iife,  and  kept  him  out  of  tbofe 
walks  which  they  frĕquented,  and  wbere  they  wouldhaye 
rejoiced  to  meet  him. 

Dr  Simlbn  was  of  an  advaiitageous  ftature,  rath  » 
fine  countenance  *,  and  even  in  his  old  age  had  a  grace- 
{iil  carriage  and  manner,  and  always,  except  when  in 
mourning,  dreired  in  white  cloth.  He  was  of  a  cheer- 
fiil  difpo&tion  ■,  and  though  he  did  not  make  the  firft' 
advances  to  acquaintance,  had  the  naoft  affable  manner, 
and  ftrangers  were  at  peried  eafe  in  his  company.  Hb 
enjoyed  a  long  courfe  of  uninterrupted  healdi ;  bnt  to- 
wards  the  clofe  of  life  fv|ffered  from  an  acute  direafe, 
and  was  obliged  to  employ  an  a(Iiftant  in  his  profeflional- 
labours  for  a  few  years  preceding  his  death,'which  hap-° 
pened  in  1768,  at  the  age  of  81.  He  kft  to  tbe  nni' 
verfity  his  valuable  library,  which  is  now  arranged  aparti 
from  the  reft  of  the  books,  and  the  pubUc  u^  (if  it  is 
liraited  by  particular  rules.  It  is  conSdered  as  the  m«ft- 
choice  colle£tion  of  mathemalical  books  and  manuiciipls  , 
in  ihe  kingdom,  and  many  of  them  are  lendered  doubly 
valuable  by  Dr  Simfon's  notes. 

SIN,  a  breach  or  tranfgreilion  of  iijiat  divine  Uw  o> 
commuid. 

SInAI,  ot  SiHA,  a  &mous  mountrin  of  AraMa  Pe« 
trsea,  upon  which  God  gave  the  law  to  Mofes.  Ii 
ILinds  in  a  kind  of  peninrula,  ibrmed  by  Che  two  atml 
of  the  Red  fea,  one  of  which  Aretches  out  towards  tho 
north,  and  is  called  the  gtt//qf  Kol/um  ;  the  other  ex-< 
tends  towards  the  eaft,  and  is  called  tbe  gul/o/Eleni 
or  the  Elaniti/h  /ta.  At  (his  day  the  Arabians  call 
Mount  Sinai  by  the  name  of  Tor,  (hat  ts,  the  "  mouni 
tain,"  by  way  of  exceUence;  otGibei  ot  Jibfi  Mim/41, 
"  the  mount»n  of  Mofes."  It  is  260  inites  {tom  Cauw; 
and  generally  it  requires  a  journey  of  ten  days  to  trevel 
thither.  Tl)e  wildemeis  of  Sinai,  wbere  the  lfraeMt<s 
continued  encamped  foralmoft  a  year,  and  where  Mofes 
ereAed  the  tabemacle  of  the  covenant,  is  coniiderabty 
elevated  above  the  reft  of  the  country  ;  and  the  aicent 
to  it  is  by  a  very  craggy  way,  the  greateft  part  of  wbich 
is  cut  out  of  the  rock  ;  then  one  comes  to  a  large  fpace 
of  ground,  which  is  a  plain  furrounded  on  all  iides  by 
rocks  and  cminences,  whofe  lcngth  is  nearly  1 2  mik;. 
Towards  the  extremity  of  this  plain,  on  the  north  fiiie, 
two  high  mountains  ft)ow  themfelves,  the  bigheA  of 
which  is  called  Sinai  and  the  other  Hortb.  The  topto( 
Horeb  and  Sinai  have  a  very  fteep  aicent,  and  do  not 
(land  upon  much  ground,  in  compariibn  to  their  ejctn* 
ordinary  height :  that  of  Sinai  is  at  leaft  one-third  part 
higher  than  the  other,  and  its  afceAt  is  more  upright 
and  diiHcult. 

Two  German  milesahd  a  half  up  the  mountain  ilands^Hiaii 
the  convent  of  St  Catharine.  The  body  of  this  mOsa-  ^'"^ 
Ilery -is  a  building  120  feet  in  length  and.almoft-as!° '* 
many  in  breadth.  £efore  it  Aands  another  fiDaH 
huilding,  in  which  is  the  only  gate  of  (he  convcnt, 
which  jemains  always  Ihut,  except  when  the  biihop  it 

here. 
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9m  '  liere.    At  other  timei,  whaicver  is  iiilroduccd  wilhin 
1      the  convent,  whether  men  or  provitions,  i$  drawn  up  by 

**^_^ ihe  roof  in  a  baiket,  and  with a  cord  and  a  puUey.    The 

" '  ~  whole  building  b  of  hewn  ilone  }  which,  in  fuch  a  d»- 
iĕrt,  muft  have  co(t  prodigious  expence  and  pains.  Near 
this  chapel  iSiies  a  fountain  of  Yery  good  fre(h  water ; 
it '»  loiiked  upon  as  miraculous  by  fome  who  cannot  con- 
ccive  how  water  can  ilow  from  the  brow  of  fo  high  and 
barren  a  mountain.  Five  or  fix  paces  from  it  Hay 
ftow  a  lione,  the  height  of  which  is  four  or  iive  feet,  and 
fcre«dth  about  three,  which,  they  fay,  is  the  very  Ilone 
whence  Mofe$  caufed  thc  water  to  gulh  out.  Its  co- 
lottr  b  of  a  fpolted  gray,  and  it  is  as  it  were  fet  in  a 
kindofearth,  where  nootherrock  appears.  This  rtone 
has  12  holes  or  channels,  which  are  about  a  foot  wide, 

■  whence  it  is  thought  the  water  came  forth  for  the  If- 
laelites  to  drink. 

Much  has  been  faid  of  the  writings  to  be  feen  at  Sinai 
and  in  the  plain  about  it ;  and  fuch  were  the-  hopea 
of  d!fcoveries  refpe^ing  the  wanderings  of  the  irraelites 
irom  tbefe  writings,  that  Dr  Clayton  bilhop  of  Clogher 
oHered  500I.  Aerling  to  defray  the  expences  of  journey 
to  any  'man\  of  letters  who  would  undertake  to  copy 
them.  No  man,  we  believe,  undertook  this  taik ;  and 
Ae  accurate  Danilh  traveller  Niebuhr  found  no  writingt 
there,  but  the  names  ef  peribns  who  had  vifited  the 
place.  ffom  curiofity,  and  of  Egyptians  who  had  chofen 
to  be  buried  in_  that  region. 

•  SINAt*lS,  MusTARD,  a  getms  of  plants  belonging 
lo  the  claia  Ittradynamia,  and  to  ihe  order  Jt/iguo/a ; 

'  and  in  the  natural  fyftem  ranged  under  the  ^pth  order, 
SUi^uo/te.     See  Botany  Index. 

SINAPISM,  in  Plutrmacy,  an  exlernal  medicine,  In 
fonn  of  a  cataplafm,  compofed  chieiiy  of  muRard-feed' 
pulverized,  and  other  ingredients  menlioned  in  the  pre- 
oeding  article. 

SINCERITY,  honeily  of  intention,  frcedom  from 
b^pocofy.     See  Moral  Philosophy,  N"  157. 

SINCIPUT,  in  Anaiomy,  the  forepart  of  the  head, 
rraching  frMn  the-ferehead  to  the  coronal  future. 

•  SINDYj  a  pfovince  of  Hindoilan  Proper,  bounded 
on  the  weft  bji  Makran,  a  province  of  Perlia ;  on  the 
north  by  the  territories  of  the  king  of  Candahar ;  on. 
tlie  north-eail  by  thofe  of  the  S^s ;  on  the  eail  by  a 
iaody  defert ;  and  on  the  (buth-eaft  by  Cutch.  It  ex- 
tends  along  the  couric  of  the  riveT  Sinde  or  Indus  from' 
its  mouth  to  Behker  or  Bhakor,  on  the  frontiers  ot 
Moultan.  Reckoned  that  way,  it  is  300  mileslong;' 
aod  iti  bteadth,-  in  its  wideft  part,  is  about  160.  In 
many  paitieulars  of  ibii  and  climate,  and  in  the  general 
appearanc*  of  the  furfoce,  Sindy  refembles  Egypt ;  the 
lower  part'  of  it  being  compofed  of  rich  vegetable  mould,- 
•nd  extended  into  a  wide  dell ;  while  the  upper  part  of° 
it  is  a  namm  ilip  of  coontry,  coniined  on  one  iide  by  ai 
lidge  ol  moDBtuns,  and  on  the  other  by  a  fandy  defert,' 
tbe  river  Indua,  eipial  at  Ieaft  to  the  Nile,  winding 
thnMgh  tbe  imdft  cf  tUs  level  yalley,  and  annually 
OTerAoning  it.  During  great  part  of  the  fouth-weft 
iaaiifean,  or  at  \a&  in  the  months  of  July,  Aaguft, 
and  part  of  September,  which  is  the  rainy  icafon  in  m<A' 
other  parts  of  India,  the  atmofphcre  it  here  generally 
clouded ;  but  no  rain  falls  eicept  very  near  the  fea.  Ih- 
deed,  vciy  few  ihowers  faU  during  the  whole  year ; 
owing  to  which,  and  the  neighboarhood  of  the  fandy 
dciĕrt(,,iriuch  bound  it  on  tne  caft  and  on  the  north^ 


weR,  the  hcati  are  fo  vicient,  and  the  wlnds  from  thore  Sinij 
quartcrs  fo  pernicious,  that  the  houfes  are  contrived  fo  !'. 
»s  to  be  occaSonally  ventilated  by  means  of  apertures .  ^'"S"'-»' 
on  the  tops  of  them,  refemhling  the  funnels  of  fraall 
chimneys.  When  the  hot  winds  prevail,  thewindows 
are  clofely  ihut';  and  the  Ioweft  part  of  the  cdrrent 
of  air,  which  is  always  the  hottei),  being  thus  e»:Iu- 
ded,  a  cooler,  becaufe  piore  elevated,  part  defcends  into 
the  houfe  through  the  funnel$.  By  this  contrivance 
alfo  vaft  clouds  of  dull  nre  e.Ycluded  ;  the  entrance  of 
which  would  alone  i)e  ^uilicient  to  render  the  houfes  un* 
inhabitable.  The  roofs  are  compofed  of  thick  layers 
ef  carth  indead  of  terraces.  Few  countries  are  more  * 
unwholefomc  to  European  conRitutions,  particularly 
the  lower  part  of  the  Delta.  The  prince  of  this  pro- 
vince  is  a  Mahometan,  tributary  to  the  king  of  Can- 
dahar.  He  reiides  at  Hydrabad,  although  Tatta  is  the 
capital.  The  Ilindoos,  who  were  the  original  inhalsi- 
tants  of  Sindy,  are  by  their  Mahometan  govemors  treat- 
ed  with  great  rigour,  and  denied  the  public  exercile  of 
their  religion  ;  and  this  feverity  drives  vaft  nurobers  of 
(hem  into  other  countries.  The  inland  parts  of  Sindy 
producc  faltpetre,  faI-ammontac,  borak,  bezoar,  lapis  la- 
zul!,  and  raw  illk.  They  have'  alfo  manura£lories  of 
cottMi  and  iilk  of  various  kinds ;  and  they  make  iine 
cabinets,  inlaid  with  ivory,  and  iinely  lackered.  They 
alfo  export  great  quantities  of  butter,  clariiied  and 
wrapt  up  in  duppas,  made  of  the  hides  of  cattle.  The 
ladies  .wear  hoops  of  ivory  on  both  their  arms  and  legs, . 
wbich  whcn  they  die  are  bumt  with  them.  They  have 
krg*  black  cattle,  excellent  mutton,  and  rmall  hardy 
horfes.  Their  wild  game  are  deer,  hares,  antelopes,. 
and  foxes,  ^vh!ch  they  hunt  with  dogs,  leopards,  and  a 
&nall  iierce  creature  called  a  ihiahgum. 
•  Slii%,  ot  Right  SlNE  of  an  jirch,  in  Trigonometry, 
is  a  right  line  drawn  from  one  end  of  that  arch,  perpen- 
dicular  to  the  radius  drawn  td  the  other  end  of  the  arch  ; 
beine  atways  equal  to  ha]f  the  cord  of  twice  the  arch. 

See   rRIGONOMETRT  gnd  GEOMfcTRY. 

SINECURE,  a  nominal'ofRce,  which  has  a  rcrenue 
without  any  employment. 

SINE^W,  a  tendon,  that  which  unites  the  raufc1es  to 
the  bones. 

SINGING,  the  a£lion  of  making  divers  in{Ie6^ions 
of  the  voice,  agreeable  to  the  ear,  and  correipondent 
to  the  notes  of  a  fong  or  piece  of  melody.     See  Me- 

LODY. 

■  The  iirft  thing  to  be  done  in  Teaming  lo  iing,  is  to 
i«ife  a  fcale  of  netes  by  tones  and  femitone$  to  an  oAave, 
aitd  defcend  by  the  faroe  notes;  and  then  to  rife  and-' 
lall  by  greater  intervals,  as  a  third,  fourth,  iiflh,  &c. 
and  to  do  all  this  by  notes  of  diiTeient  pitch.  Then 
thefe  notes  are  reprefented  by  lines  and  fpaces,  to  which  ■ 
the  fyllable8  /a,  y&/,  /»,  mi,  are  applied,  and  the  pupil 
taught  to  name  each  line  and  fpace  thereby  ;  'n-hence 
this  praAice  is  cMedJol-/aing,  the  nature,  reafon,  effeft$, 
&c.  whereof,  fee  under  the  article  Solfaing. 

SlNGlNG  o/BirJt.  It  is  worthy  of  obfervation,  that 
the  female  of  no  fpecies  of  birds  ever  fings':  witll  birds 
it  is  the  reverfe  of  what  occuis  in  human  kind.  Among 
the  feathered  tribe,  all  the  cares  of  Iife  fall  to  the  lot  of 
the  tendcr  fex  ;  theirs  is  the  fatigue  of  incubation ;  and 
the  principal  (harc  in  nuriing  the  helplef$  brood  :  to  al- 
leviate  thefe  fatigues,  and  to  iiipport  her  under  them, 
nature  hatb  given  to  the  male  the  fong,-vrith  all  the 

littk. 


Digitized  by 


Google 


s  i  y 


Httle  blandiAimenu  and  foothing  trti ;  thcfe  he  fondIy 
exert$  (even  after  courtihip)  on  fome  fpray  contiguou» 
to  the  neil,  during  the  time  his  mate  U  perforniing  her 
parental  dutie«.  But  that  (he  (hould  be  lilent  U  alfo 
another  wife  provifion  of  nature,  for  her  fong  wrould 
dircoTer  her  neil )  as  would  a  gaudinefs  of  plumage, 
tyhich,  for  the  fame  reafon,  {ecms  to  have  been  denied 
her. 

On  the  ibng  of  birds  feTeraI  curious  experiments  and 
«bfervattons  have  been  made  by  the  Hon.  Daines  Bar- 
rington.     See  PAi/.  Tran/,  vol.  lxiii. 

SINGULAR  KUMBER,  in  Grammar,  that  number  of 
nouns  and  verbs  which  (lands  oppofed  to  plural.  See 
Grammak,  N"  14, 

SINISTER,  fomething  on  or  towards  the  left  hand. 
Hence  fbme  dertve  ihe  word  Jinijier  a  Jinenda  ;  becaule 
the  gods,  by  Aich  sniguries,  permit  us  to  proceed  in  oui 
Mgns. 

SiKmTR,  is  ordinarily  ufed  among  us  for  unlucky  ; 
tiion^h,  in  the  facied  rites  of  diviiiation,  the  Romans 
«led  it  in  an  oppofite  fenfe.  Thus  avis  Jiniflra,  or  a  bird 
on  the  left  hand,  was  eAeemed  a  happy  omen  :  whence, 
in  the  law  orthe  la  \sk\ti^Ave  Jin0ra  populi  nwgi/ler 

SiNiSTES,  in  Heraldry.  The  iiniAer  fide  of  an  ef.. 
cntcheon  is  the  Ieft-hand  fide  ;  the  finifter  ehief,  the  ]eft 
angle  of  the  chief ;  the  fimfter  bafe,  the  left>hand  part 
of  the  bafe. 

SlMlSTES  AJfie£i,  among  aftrologers,  is  an  appearance 
•f  two  planets  happening  according  to  the  fucce(rion  of 
the  figns ;  as  Saturn  in  Aries,  and  Mars  in  the  fame  de- 
gree  of  Gemini. 

SINISTRI,  a  (et  of  ancient  hereUes,  thus  called 
becauie  they  held  the  Ith  hand  in  abhorrence,  and  made 
It  a  pomt  of  religion  not  to  receiTc  any  tlung  there» 
with. 

SINKIN6  ruND,  a  provifion  made  by  parliameht, 
c«n£fting  of  the  furplu(age  of  other  Ainds, .  intended  to 
be  appropriated  to  tbe  payment  of  the  national  debt ;  on 
the  credit  of  which  rery  large  fums  have  beea  borrowed 
£*  pnblic  ufes. 

As  the  (unding  fyiteM  had  been  adopted  in  other 
countries  lohg  before  it  was  reforted  to  in  Great  Bri- 
t^n,  a  provifion  of  this  kind  had  appeared  neceffary  at 
a  much  earlier  period,  and  had  been  eftabli(hed  in  Hol- 
land  in  1655,  ^^  '"  ^^*  ecclefiaftical  ftates  in  1685. 
Thefe  fnnds  were  both  fonned  by  the  redu£Uon  of  th^ 
intereA  on  the  public  debts,  and  by  appropriating  the 
aimual  fum  thus  faTed  to  the  gradual  difcharge  01  the 
principal. 

In  the  reign  of  King  William,  wben  the  mode  of  pro- 
'wding  ibr  extraordinary  espences  was  firft  adopted  in 
this  country,  the  particular  tax  on  which  money  was 
botrowed,  generally  produced  much  more  than  was  fuf- 
fident  to  pay  the  anhual  intereft,  and  the  furp]us  waa 
applied  in  finking  thc'  principal,  which  was  generally 
raPcAed  in  a  few  years.  Had  this  plan  been  purrued, 
there  iiever  could  have  been  any  great  accumulation  of 
publie  debts ;  but,  as  the  expenditure  increafed,  and  the 
neceffity  of  loans  of  (till  greater  amount  became  more 
ire^uent,  it  was  fband  difficult  to  provide  fQr  the  annual 
intereft  of  the  (imis  thus  borrowed ;  aud  the  repaymeo^ 
oflhe  principalv«s  either  put  o(F  to  a*diflant  gerlod, 
or  left  without  any  proTiCon  to  the  chance  of  more  flou- 
^(bing  thn^ 
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Some  of  the  effe^  of  an  accumulatlng  public  dcbt  S<iAH 
foon  became  evident  in  the  dilcouiit  at  wliich  all  govem»"~v^ 
ment  fecurities  fold,  and  in  tlie  difficulties  experienced         * 
in  providing  for  the  annual  espenditure  ;  the  proprieiy 
of  reducing,  and  even  of  wholly  dircbarging,  tbc  debt, 
was  generally  acknowledged  ;  and  the  plan  ot'  a  rmking 
ftind  was  recommended  in  a  pamphlet  puttlithed  in  1701, 
In  1713  Mr  Archibald  Hutchilon  prefented  to  George 
I.  a  plan  for  payment  of  the  public  debts,    In  i^ij 
different  proje£ls  for  this  purpoie  were  publi(hed  by  £d> 
ward  Leigb,  Mr  Afgill,  and  others.     Andini^i^a 
plan  for  Ihe  gradual  dilcharge  of  the  debt  was  a^ually 
adopted,  wbich  was  afterwards  generaHy  luiown  by  llie 
name  of  the  Tinking  fund. 

For  a  few  years  the  fimd  was  ftridly  applied  to  Um 
purpofes  for  which  it  was  eftabli(hed ;  and  fo  well  wera 
its  nature  and  importance  then  underAood,  that  money 
was  at  the  fame  time  borrowed  for  extraordinary  ex- 
pences.  ~In  1724,  the  fum  of  15,144].  19$.  was  taken 
from  the  fund,  to  make  good  Uie  lois  to  the  treafuiy 
from  the  redudion  of  the  Talue  of  gold  coin  ;  and  wHh- 
in  1 2  years  from  its  eHabUihment  it  was  chaiged  wid^ 
the  intereft  of  new  loans.  In  1733«  the  grofs  fum  of 
half  a  million  was  taken  from  it  towards  the  fupplies^ 
at  wliich  time  the  medium  annual  produce  of  the  fund 
fpr  five  years  had  been  I,2I  2,OOol.  This  amount  would 
bave  fully  difcbarged  the  debt  which  then  exiiled,  but 
the  alienation  of  it  was  continued. 
'  This  was  fucceeded  by  the  coniblidated  lund,  one  ob> 
jeA  orwhich  was,  to  lay  the  foundation  of  a  new  fink- 
ing  fund,  and  confifting,  like  the  old  one,  in  the  appli- 
cation  of  the  piinciple  of  compound  intereft.  On  thii 
occafion  Mr  Pitt  coQfulted  the  late  Dr  Price,  who  com- 
municated  three  plans,  one  of  which  was  afterwards 
adopted,  but  with  (iich  alterations  as  greatly  aSTe^led  its 

^(Hcaey,  and  which  it  has  been  fince  found  neceSaiy  to 
correA.  By  the  aft  paflĕd  foc  carrying  this  ichemc  in- 
to  e.\ecuti<m,  tlie  annual  fum  of  i,ooo,oool.  was  placed! 
in  the  hands  of  commiAloners,  to  be  iffued  in  four  equ8l 
quarterly  payments,  and  to  be  applied  either  in  paying 
off  fuch  redeemable  annuities  as  were  at  or  above  par, 
or  in  the  purchaie  of  annuities  below  par,  at  the  ma(ket< 
price. 

On  the  I7th  of  Fcbruary,  1792,  Mr  Pitt  propoied 
that  ihe  Tum  of  400,ooSl.  (hould  be  iAiied  in  additioa 
to  the  million,  for  the  purpofe  of  accelerating  the  ope< 

-  rat!qn  of  the  iiind :  and  ftated  that  it  might  be  e>pe3- 
ed  that  25  millions  of  3  per  ,cents  would  be  paid.  flff. 
by  the  year  i8oQ ;  and  that  in  the  year  1808,  tl>c  fuDd 
would  amount  to  4,ooo,oooL  per  annum,  tb«  itun  tt 
which  it  was  then  reftri£led.     The  injudicio«t|  Mftrio^ 
tion  of  the  iiind  to  4,000,000].  per  annuoi,  was  dene, 
ttway  by  an  ad:  palTed  in  1802,  wbich  dijre^«4  that  the: 
produce  of  tbe.twO  funds  (hould coBtlDuc  to  a^cumulatit,. 
without  any  limitation  as  to  its  amount,  and.-be  ftom. 
time  to  time  applied,  according  19  tbeioimer  pTV¥ifiQns, 
in  tbe  redemption  or  purcharc  of  ftock,  until  the  whole- 
of  the  perpetual  redeemabie  aonuiiies,  exifting  at  tbe 
time  of  paliing  ihe  »&,  Aiall  have  becn  cpmpletely  paid'. 
off.     At  the  iame  time,  the  annual  grant  of  20o,ocol. 
in  aid  of  the  fun4,  was  made  a  perman(nt  cbarge,  |o 
be  ifl\>ed  in  quarterly.  payments  from  the  confohdaled 
fund,  in  the  fanie  muiner  as  the  original  millionpeC' 
anpum.     In.confequence  of  the(e  improyements^-lh^iB^ 
cicaie  of  tbe  fund  bat  b«en  much  greater  tWi  ^  ^** 
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tkiag  t>npmlltf  «(Untttcd ;  >nd  on  the  ift  of  Pebruaiy,  iio6, 
'1      msis  foUows :  ' 


Annual  charge  by  ad  of  26  Geo. 

III.               -            -             L 

.1,000,000 

0 

0 

i>i(to  42  Geo.  III. 

200,000 

0 

9 

AnDuitie»  fbr  99  and  96  years,  ex- 

pired  1792 

J4.880 

H 

6 

Sbort  annuities,'expii«d  1787 

25,000 

0 

e 

Liiie  annuities,  unclaimed  and  ex< 

pired 

50,308 

5 

7 

I>ividcnd  oti  98,386402!.  at  3  per 

eent. 

2,951.592 

1 

i 

Ditto  on  »,617,400!.  at  4  per  cent. 

104,696 

0 

0 

Ditto  on  142,0001.  at  5  per  cent. 

7,100 

0 

0 

O.ie  per  cent.  on  capuals  ere^ed 

fince  1723 

3,202.672 

I 

10 

Total,     L.  7,596,249    3     I 

This  (bm  is  exclufive  of  the  fund  for  the  redu£Hoo 
•f  the  poblic  debt  6!  Ireland,  which  at  the  'above  period 
amounted  to  479,5371.  8».  and  of  tbe  fund  for  redu£tion 
of  the  impcrial  debt,  which  amounted  to  56,960!.  9$. 

The  progrers  of  the  fund  froTn  the  commencement  of 
its  operation  on  ift  Auguft  1786,  to  the  irtTcbruary 
1806,  will  appear  from  the  followihg  Aatemeut  of  ihe 
total  amount  of  ihe  (^ock  redeeihed  by  the  commi£Qoncrs 
ap  to  Ae  latter  period. 


Confoh'dated  3  per  cent.  annuities 
Redaced  »  per  cent.  annuities 
Old  Soutn  lea  annnitics 
New  South  lea  annuities 
Three  per  cents  175 1 
Con^olldated  4  per  cent.  annuitles 
Navy  5  per  cent.  annuities 


.39,922421 

51,493,981 

■  3.492.000 

,  2,783,000 

€95,000 

2,617,400 

141,000 


Total,     L.101,145,802 

The  total  furo  which Jiad  been  paid  for  th^s  amount 
ofiloc)c  was,  62,842,7821.  7$.  lod.  the  conrolidated  3 
pereents  having  been  bougnt  up  on  an  average  at  61I. 
pcr  cent.  and  tbe  icdUred  at  fomewhat  Iefs. 

The  progrers  already  made  by  the  fund,  arid  th^  im- 
portant  effed  h  has  had  in  fupporttng  ihe  ralue  bf  the 
aoTemment  lecurities  at  a  time  when  it  has  been  necel^ 
■ry  to  borrow  unprecedctrted  fums  in  almoft  every  year, 
(iKciently  demonftrate  the  great  utilily  of  this  mearure. 
A»  its  hicTeafe  will  l)e  continually  augmcnling,  it  will, 
a  fieadiiy  pedevered  in,  and  fBiihfully  applied,  become 
lltinatdy  capable  of  difcbarging  a  debt  of  any  amount 
mth  which  it  is  poAible  to  ruppofe  the  countiy  vi-ill  ever 
ke  encambered. 

SINOPLE,  in  HeralJry,  denotes  rert,  or  green  co- 
loor  in  arroorics.— Sinople  is  ured  lo  figni*y  love,  yoiithi 
beanty,  rcjoicine,  and  liberty  j  whence  it  Is  that  lftters 
•f  grace,  ambition,  legitimation,  &c.  are  always  fealed 
wiih  gtcen  wax. 

SINUOSITY,  a  (cries  of  bends  and  tnrns  in  arches 
ift  othcr  irreguhir  iigurcs,  fometimes  jutting  out  and 
(MBeliines  falling  in.    » 

SJLMUS,  in  Anatomy,  denotes  %  cavity  in  ccrtsdn  bones 
Yot.  XIX.  Pvt  I. 


■nd  other  parts,  the  entrance  whereof  Is  irery  urroKP, 
and  the  bottom  wider  and  more  fpaciouS;, 

SlKUS,  in  Surgery,  a  little  cavity  or  lacculus,  fre- 
quently  fonaed  by  a  wound  or  ulcer,  whetein  pus  is  cel* . 
leacd. 

SIPHON.    See  HTrmoDTNAMici. 

SIPHONANTHUS,  a  genus  of  planls  belonging  to.. 
the  claPs  of  tetrandria  and  order  of  monogynia.  Set  BOo 
TANY  InJetc. 

SIPON TUM,  Sepunthm,  or  SlPUS,  In  /tnclent  Ge». 
graphy,  a  town  of  Apulia,  To  denominated  (according  to  . 
Strabo)  £roffi  the  great  quanlity  of  _/^>W  or  cuttleiilh . 
that  are  tlirown  upon  the  coaft.  Diomede  is  fuppofed  by 
the  fame  author  to  have  been  the  founder  of  this  place  j  . 
which  appears  from  Livy  to  hsYc  become  a  colony  of 
Roman  citizens,  In  the  early  ages  of  Chriftian  hierar- 
chy,  a  bilhop  was  iixed  in  this  church  }  but,  under  the 
Lombards,  his  fee  was  united  to  that  of  Beneventum. 
Being  agein  feparated,  Sipontum  became  an  archiepif- 
copal'  diocefe  in  IC94,  about  which  time  it  was  fo  i\X 
treated  by  the  Barbatians,  that  it  never  recovered  its 
rplendour,  but  funk  into  fuch  mifery,  that  in  1 260  it 
was  a  mere  defert,  from  the  want  af  inhabitanls,  the  de- 
cay  of  commerce,  and  the  infalubrity  of  the  air,  Man- 
fred  having  taken  thefe  circumllances  into  conAderation^ 
began  in  1261  to  build  a  neW  city  on  the  i«a-ihore,  t» 
which  he  removed  the  few  remaining  Sipontines.  (Se» 
the  article  Mankredokia).  Sipoutum  was  Ctuated  at 
thc  didanc^  of  a  mile  from  the  diore.  E.vcepling  a  part 
Cf  .iis  Gothic  cathrdral,  fcarce  onc  Aone  Qf  the  ancient 
city  now  remains  upon  anothcr. 

SIPUNCULU3,  in  Naiural  WJiory,  a  genus  of  the 
clar»  of  verme9,  and  oider  inleftina.  See  H£i.MtKTnO' 
Lor.Y  li:dix. 

SIR,  the  title  of  a  knight  or  baronet,  which,  for  di- 
ftindlon's  lake,  as.  it  is  now  given  (ndifcrimioate]y  to  all 
nien,  is  aln-ays  prefix'ed  to  the  knighl^  Chrillian  name^ 
either  in  fpeaking  or  wridng  to  thcm. 

SIRCAR,  any  oAilce  under  the  govemment  in  Hin- 
doft an.  It  is  fomctimes  ured  for  the  ftate  of  govemment. 
itfelf.  Likewile  a  province,  or  any  number  of  .pergun- 
nahs  placed  undcr  one  head  in  the  government  iMoks,^ 
for  conveniency  in  keeping  accounts.  In  common  ufage 
in  Bi-ngal,  the  under  banyans  o/  European  gentleman- 
are  called  Jireers. 

SIRE,  a  tille  of  horu>ur  formerly  given  to  the  kir.j 
of  France  as  a  mark  of  fovereignty. 

SiRK,  was  Kkcn'ife  anciently  ured  in  the  f,ime  fenfo 
with  Jicur  and  /eigneur,  and  applied  to  baroiis,  genlle» 
men,  and  ciliicns. 

SIRENS,  in  fabulous  hiftory,  certaln  celebrated  fong- 
ftrefles  who  were  rankcd  araong  the  demigods  of  anti- 
q'jity.  Hygiiius  places  their  birth  among  the  confe- 
quences  cf  the  rapc  of  Proferpine.  Others  make  theia 
daughlers  of  the  rivcr  Acbelcas  and  one  of  the  mufes*.«o,;,vf3&|» 
The  number  of  thĕ  Sirens  was  three ,  and  their  name:  ti;>.  iv. 
were  Parthenope,  Lt/gca,  anj  Leucq/ia.  Same  make 
them  half  women  and  half  fi(h  ;  olhcrs,  half  womtra 
and  half  birds.  There  are  antique  reprefeatations  of 
thcm  ftlll  rub<ifting  under  both  thefe  forms.  Paurania^ 
ielis  ns,  that  the  Sirens,  by  the  perfuafion  of  Juno,  cb  J. 
lenged  the  Mufes  to  a  trial  of  {k.ill  in  Cnging  ;  and  thefe' 
havjng  Tsn^uithed  them,  plucked  the  golden  ieathcrs 
firoim  the  wings  of  the  .Sirens,  and  fcrtned  them  int(}. 
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Sireni.    crowns,  with  which  the^  adorned  thetr  own  heads.'  The     btachiated  with  claws. 
■     V       '  Argonauts  are  faid  to  have  been  diverted  froin  the  en- 
chantment  of  their  fongs  by  the  fupeiIor  (iraius  of  Or- 
pheus :  Ulyffes,  however,  had  great  ditEcuIty  in  fecur: 
ing  himfelf  from  fedu^on.     See  Odyf.  lib.  xli. 

Pope,  in  his  notes  to  the  twelfth  book  of  the  Odyf- 
fey,  «*ferves,  the  critics  have  grcatly  laboured  lo  cxplain 
what  was  the  foundaUon  of  this  fi£tion  of  the  Sirens. 
We  are  told  by  fome,  that  the  Sirens  were  queens  of 
certain  fmall  iflands  named  Sirettu/te,  that  lie  near  Ca- 
praea  in  Ilaly,  and  chieAy  inhabited  the  promontory  of 
Minerva,  upon  the  top  of  which  that  goddefs  had  a 
temple,  as  fume  atlirm,  built  by  UlyiTes.  Here  there 
was  a  renowned  academy,  in  the  reign  of  the  Sirens, 
famous  for  eloquence  and  the  liberal  fciences,  whicb 
gai'e  occafion  to  the  invention  of  thisiable  of  tbe  fweet- 
Def$  of  the  voIce  and  atlra£ling  fongs  of  the  Strens.  But 
why  then  are  they  fabled  to  be  dellroyers,  and  painted 
in  fuch  dr'eadful  colours  >  We  are  told,  that  at  lafl  the 
Audents  abufed  their  knowledge,  to  the  colouring  of 
wrong,  the  corruptton  of  manners,  and  the  fubverfion  of 
eoYemment :  that  is,  in  the  language  of  poetry,  they  were 
leigned  to  be  transformed  into  monders,  and  with  their 
mufic  to  have  enticed  paffengers  to  thetr  ruin,  who  there 
confumed  their  patrimonies,  and  poifoned  thelr  virtues 
with  riot  ajd  eSeminacy.  The  place  is  now  called 
MttJJd.  Some  writers  tell  us  of  a  certain  bay,  contra£led 
within  winding  {Iraits  and  broken  clifl&,  which,  by  the 
iinging  of  the  winds  and  beating  of  the  waters,  returns 
a  delie;htful  harmony,  tbat  allures  the  paSenger  to  ap- 
proach,  who  is  immedialely  thrown  againH  the  rocks, 
and  fwallowed  up  the  violent  eddies.  Thus  Horace, 
noraliSng,  calls  idlenefs  a  Stren. 

yitanda  eji  improba  Siren 
Dtjidia. 

But  the  fable  may  bc  applied  to  all  pleafures  !n  ge- 
neral,  which,  if  too  eagerly  purfued,  betray  the  incau- 
tious  into  ruin  j  while  wife  men,  like  UlyAes,  raaking 
ufe  of  their  reafon,  dop  their  ears  againH  their  iniinua- 
tions. 

The  leamed  Mr  Bryant  fays,  that  the  Sirens  were 
Cuthite  and  Canaanitilh  priells,  who  had  founded  tem- 
ples  in  Sicily,  which  were  lendered  infamou5  on  account 
of  the  women  who  oSiciated.  They  were  much  ad- 
diAed  to  cruel  rites,  fo  that  the  (hore;  upon  whicb  they 
relided  are  defcribed  as  covered  with  the  bones  of  men 
dedroyed  by  thelr  arttfice.  YirgiL  JEneid.  lib.  v. 
Ter.  864. 

AU  ancient  authors  agree  m  telling  us,  that  Sirens  in- 
habited  the  coall  of  Sicily.  The  name,  accordttig  to 
Bochart,  who  derives  it  from  the  Phosnlcian  langt^ge, 
implies  a  fongftrefs.  Hence  It  is  probable,  fays  Dr  Bur- 
ney,  that  in  ancient  times  there  may  have  been  excellent 
fingers,  but  of  corrupt  morals,  on  the  coall  of  Sicily, 
who,  by  feducing  voyagers,  gave  rife  to  this  fable.  And 
if  this  conjedure  be  well  founded,  be  obfetycs,  the 
Mufes  are  not  the  only  pagan  divlnities  who  preferved 
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their  inJBpence  over  mankind  in  modern  times  ;  for 
every  age  ba»  its  Sirens,  and  every  Siren  her  votaries } 
Mhen  beauty  and  talents,  doth  powerful  in  themfelves, 
are  unitrd,  they  become  flill  more  attraftive. 

SlREN,  in  ^oology,  a  genus  of  animals  belonging  lo 
the  clafs  of  amphibia  and  the  order  of  meantes.  It  is 
a  biped,'  naked,  and  furniAt«d  witb  a  tail  j  the  feet  are 


Sw 
Dr  Garden  in  Carolina ;  it  is  found  in  fwampy  and     I 
rouddy  places,  by  the  fides  of  pools,  tmder  the  trunb  Jjjj*. 
of  oldtrees  that  hang  over   ihe  water.     The  native»fi/y.r,^ 
call  it  by  the  name  ai  mud-inguana.     Linnaeus  firit  ap-wLlrL 
prehended,  that  it  was  the  larva  of  a  kind  of  Iizard;^il)- 
but  as  its  fingers  are  furniOied  wtth  claws,  and  It  makej 
a  croaking  nmie,  he  concluded  from  thefe  properties,  as 
well  as  from  the  fituation  of  the  anus,  that  it  could  not 
be  the  larva  of  the  lizard,  and  therefore  ibrmed  of  it  1 
new  genus  under  the  name  oi  fa-en,    He  was  aUb  obli- 
ged  to  eilabliih  for  this  uncommon  animal  a  new  ordci 
called  meantes  or  gtiders  ;  ihe  animals  of  which  aie  am. 
phibions,  breathing  by  means  of  gills  and  lungs,  and  £ir- 
nlihed  with  arms  and  claws. 

SIR£X,  a  genus  of  inre£ls  belonging  to  the  order  of 
hymenopterit.     See  Entomolocy  IndeK, 

SIRIUM,  a  genus  of  plants  belonging  to  the  clais  of 
tetrandria  and  order  of  monogynia.  See  Botant  /•• 
dex, 

SIRIUS,  in  j1ftron^my,  a  bright  ilar  in  the  conilel- 
lation  Canls.     See  AsTRONOMY,  N°  403,  &c. 

SIRL£T,  Flavius,  an  eminent  Roman  engraver  ob 
precious  Aones :  his  Laocoon,  and  repreientations  in  mi> 
nlature  of  antique  (latues  at  Rome,  are  very  valuable  and 
fcarce.    He  dled  in  1 737. 

SIROCCO,  a  periodical  wind  which  generaUy  blowi 
in  Italy  and  Oalmatia  eveiy  year  about  EaAer.  It 
blows  from  the  fouth-eaft  by  fouth  :  it  1$  attended  with 
heat,  but  not  rain  ■,  its  ordinary  perlod  Is  twenty  days,f«r<ii'i 
and  It  ufually  ceafes  at  funfet.  When  the  firocco  doesr'^ 
nOt  blow  in  this  manncr,  the  fummer  is  almoil  free  &am'° 
weJlerly  winds,  whirlvrind»,  and  ilorms.  l"his  wind  «»?^ 
prejudicial  to  plants,  drying  and  buming  up  the  buds ; 
though  It  hurts  not  men  any  otherwife  than  by  caufing 
an  extraordinary  weaknefs  and  laAitude  ;  inconveniences^ 
that  are  iully  compenfated  by  a  plentiiul  Cihing,  and  a 
good  crop  of  corn  on  the  mountains.  In  the  fummer 
time,  wben  the  weAetly  wlnd  ceafes  for  a  day,  it  is  a 
fign  that  the  iirocco  will  blow  the  day  following,  wbich 
ttlually  beglns  with  a  fort  of  whirlwlnd. 

SISKIN.     See  Frimgili,a,  .OrnitboLOGT  Indaie, 

SISON,  BASTARD  STONE  PARSLEY,  a  genu»  of  plant» 
belonging  to  the  claPs  of  pentandria,  and  to  the  order  of 
dlgynli ;  and  in  the  natural  fyilem  arranged  under  dte 
4_5th  order,  umbellata.     See  BotaMT  Index. 

SISIRUM,  or  CisTRUM,  a  khid  of  andentmDfi« 
cal  inilrument  u(cd  by  the  prieAs  of  I£s  and  06ris^ 
It  is  defcrlbed  by  Spon  as  of  an  oval  form,  in  manner 
of  a  racket,  with  three  iticks  traverfing  It  breadthwile ;  . 
which  playing  freely  by  the  agltatlon  of  the  whole  in- 
ilrument,  yielded  a  kind  of  found  which  to  them  feem.- 
ed  melodious.  Mr  Malccm  takes  the  fiilrum  to  be  ao 
better  than  a  klnd  of  rattle.  Oifelius  obfervcs,  that  the 
fiilrum  is  found  reprefented  on  feveral  medals,  and  en 
talliinans. 

SISYMBRIUM,  WATER-CRESEs,  a  genus  of  plaats 
belonging  to  the  clafs  of  tetradt/namitt^  aitd  to  the  ordes 
o{Jiliquofa  ;  and  in  the  natural  iyllem  ranged  under  tbe 
39th  order,  Siliquof<t.     See  BoTANY  Index. 

SISYPHUS,  in  fabulous  hiilory,  one  of  the  dercen- 
dents  of  £oIus,  married  Merope,  one  6f  the  Pleiades, 
who  bore  him  Glaucu».  He  reltded  at  Epyra  in  Pe!»" 
ponnefus,  and  was  a  very  crafty  roan,  Otbers  fay,  tli:it 
he  was  a  Trojan  lecretary,  who  was  puoiihed  fQr  dilco- 
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nring  /eCKts  of  ftate  j  and  athen  again,  that  he  was  a 
notonous  robber,  killed  by  Thcreus.  Howerer,  all  the 
poets  agiee  that  be  was  punittied  in  Tartarus  for  his 
crimes,  by  rolling  a  great  Aone  to  the  top  of  a  hill, 
which  conAantly  recoiled,  and,  rolling  down  inceCTantly, 
itnewed  his  labour. 

SISYRINCHIUM,  a  genus  of  plants  belmging  to  the 
AAtti  gynandria,  and  order  oi  trundria  ;  and  in  the 
aatural  fyftem  ranged  under  the  ^th  order,  Enjatte.  See 
BoTANY  Indett. 

■  SITE,  denotes  thefitttatioh  of  anhoure,  &c.  androtne- 
times  the  ground-plot  or  fpot  of  earth  on  which  it  Aands. 
SITTA,  NoTHATCB,  a  genus  of  birds  belonging  to 
the  order  t&picig.    See  Ornithologt  Index. 

SITOPHYLAX,  Zir«fvA«{,  ibrmed  from  «r«; 
*eom,"  and^«A4s(,  "  keeper,"  in  antiquity,  an  Athe- 
niaD  magiftrate,  who  had  the  fuperintendence  of  the 
com,  and  was  to  take  care  that  nobody  bought  more 
tban  was  neceSary  ibr  the  provifion  of  his  family.  By 
die  Attic  laws,  particular  perfons  were  prohibiled  from 
Iniying  mo)«  than  fifty  meafures  of  wheat  a  man  ;  and 
that  iuich  perfons  RHght  not  purchale  more,  the  fitophy- 
hz  was  appointed  to  Tee  the  laws  properly  executed.  It 
ms,a  capital  crime  to  prevancate  in  it.  Therc  were 
15  of  ^tit  Jitophytaee/,  ten  for  the  city,  and  five  for  the 
Pireras. 

SITUS,  in  Algebra  «nd  Geometry,  denotes  the  fitua- 
tion  of  lincs,  furfaces,  &c.  W6rfius  d«Hvers  fome  things 
tn  georoetry,  which  are  not  deduced  from  common  ana- 
lyCs,  particularly  matters  depending  on  thejitus  of  lines 
and  figures,  Leibnitz  l^as  even  rounded  a  particular' 
kind  of  analyfis  upon  it,  called  calculus Jittts. 

SrVA,  a  name  given  by  the  Hindoos  to  the  Supreme 
Bemg,  when  confidered  as  the  avenger  or  deAroyer.  Sir 
Wilham  Jones  has  Aiown  that  in  fevetal  refpe£ls  the  cha- 
rader  of  Jupiter  and  Siva  are  the  f3me,  As  Jupiter 
orerthrew  the  Titans  and  giants,  fo  did  Siva  overthrow 
the  Daityas,  or  children  of  Diti,  who  frequenlly  rebel- 
led  againft  Heaven  ;  and  as  during  the  conteft  the  god 
of  Olympus  was  fumi{hed  with  lightning  and  thundier- 
bolts  by  an  eagle,  fo  Brahma,  who  is  fometirae$  repre- 
&nted  tiding  on  the  Garuda,  or  eagle,  prefented  the 
god  of  deftru3ion  with  fiery  fliafts.  SiVa  alfo  corre- 
(ponds  with  the  Stygian  Jove,  or  Pluto  \  for,  if  we  can 
rely  on  a  PerGan  tranAation  of  the  Bh&gavat,  the  fove- 
reign  of  P<il&la,  or  the  infernal  regions,  is  the  king  of 
iĕrpents,  named  Sejbanaga,  who  is  exhibited  in  painting 
and  Tculpture,  with  a  diadem  and  fceptTe,  in  the  fame 
manner  as  Pluto.  There  is  yet  another  attribute  of 
Siva,  or  Mahid^va,  by  which  he  is  vifibly  diftingui(hed 
in  the  drawings  and  temples  of  Bengal.  To  deftroy,  ac- 
cordmg  to  the  Yedantis  of  India,  the  Sufis  of  PeHia, 
■nd  many  philofophers  of  our  European  fchools,  is  only 
to  generate  and  reproduce  in  another  fbrm.  Hence  thc 
god  of  deilrudion  is  holden  in  this  country  to  prefide 
oirer  generation,  as  a  fymbol  of  which  he  rides  on  a  white 
bolL  Can  we  doubt  that  the  loves  and  feats  of  Jupiter 
Genitor  (not  foTeetting  the  white  bull  of  Europa),  and 
his  extraoTdinary  btle  of  Lapis,  for  which  no  fati6fac- 
tory  reafon  is  commonly  given,  have.  a  connedlon  with 
tbe  Indian  philorophyand  mythology  ? 

SIUM,  Watxr  Parsnep,  a  genus  of  plants  belong- 
ing  to  the  chiis  oi pentandria,  ana  order  of  digynia,  and 
5n  the  natural  fyftem  ranging  undcr  the  441^  order,  Vm- 
htltaue.     See  BoTAKT  Indete, 
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SIWA,  «■  SiWAH,  a  town  in  E^gypt  to  theweA* 
ward  of  Alexandria,  built  on  a  Imair  tertile  fpot,  fur- 
rounded  on  all  fides  hy  defert  land.  A  confiderable 
portion  of  this  fpace  is  filled  with  date  trees,  but  tbere 
are  alfo  plantains,  poraegranates,  figs,  apricots,  and 
oIives ;  and  the  gardens  are  in  a  Yery  flouiiftiing  condi- 
tion.  The  people  cultivate  rice,  which  is  of  a  reddiOi 
colour,  and  difierent  from  that  of  the  delta.  The  reft 
of  the  land  fumifties  abundance  of  wheat  for  the  con'- 
fumption  of  the  inhabitants. 

The  greateft  cutiofity  abeut  Siwa  is  a  ruin  of  un< 
doubted  anti^uity,  mea(uring  3  2  feet  in  length,  1 8  in 
height,  and  1 5  in  breadth,  which  does  not  appear  ever  to 
hare  been  much  larger. '  Mr  Homeman  eftimate8  the 
dimeiifions  of  it  at  36  feet  long,  24  feet  wide,  and  27 
high,  which  agrees  with  no  olher  traveller  wbatever ; 
and  indeed  Mr  Horoeman  himfelf  allows  that  the  jea- 
loufy  of  the  native$  prevented  him  £rom  purfu]ng  any 
plan  of  acciurate  examination  or  admeafurement.  Tiw 
people  of  Slwa  have  no  tradition  refpeding  this  edifice, 
nor  attiJbute  any  quality  to  it,  but  that  of  concealing 
treafures,  ahd  as  the  haunt  of  demons.  It  has,  however, 
been  fuppofed,  that  Siwa '  is  the  Siropum  of  Pliny,  and 
tbat  this  building  was  coeval  with  the  temple  of  Jupiter 
Ammon,-  and  a  dependency  on  it ;  yet  neither  the  na- 
tives  of  Siwa,  nor  the  various  tribes  of  Arabs  who  fre- 
quent  that  place,  know  any  thing  of  the  ruins  of  tbat 
temple,  about  wbich  Mr  Browne  made  every  poAtble 
cnquiry. 

The  complesion  of  the  people  of  Siwa  is  generally 
darker  than  that  of  the  Egyptians,  and  their  dialeA  is 
8lfo  diiTerent.  They  do  not  habitually  make  .ufe  of 
fnuffor  tobacco.  Their  k&  is  that  of  Malik.  The 
drefs  of  the  lower  clals  is  very  fimple,  as  they  are  alm6ft 
naked  ;  among  tholi;  wbofe  codume  was  difccrtuble,  it 
approaches  nearer  to  that  of  the  Arabs  of  the  defert 
than  the  Egyptians  or  Moors.  Their  clotliing  confifts 
of  a  ftiirt  01  white  cotton,  with  large  fteeves  reaching  to 
the  feet,  a  red  cap  mtbout  a  turban,  and  Aioes  of  the 
fame  colour.  Some  earthen  ware  made  by  themfelves, 
and  a  few  mats,  form  the  chief  part  of  tbeir  houfehold 
fumiture,  none  but  the  higher  ranks  being  po{fefied  of 
copper  utenfil$.  They  fometimes  purcbale  a  few  ilaves 
from  the  Mourzouk  caravan.  The  reft  of  their  wantt 
are  fupplied  from  Cairo  or  Alexandria,  whither  their 
dates  are  tl^fported,  both  in  a  dry  ftate,  and  beaten 
into  ma(h,  which,  when  good,  greatly  refembles  a  fweet 
meat.  They  do  not  eat  large  quanliues  of  animal  food, 
and  bread  known  to  us  is  uncommon.  They  drink  plen- 
tiiully  of  the  Iiqucir  extraftcd  frora  the  date  Iree,  which 
they  call  date-tree  water,  though  it  bas  frequently  the 
power  of  inebrialing  in  the  ftate  in  which  tliey  drink  it. 
Their  animals  are  the  hairy  ttieep  and  goat  of  Egypt, 
the  a(s,  and  a  very  fmall  number  of  oxen  and  camels. 
The  women  wear  veils  as  in  Egypt.  After  the  rains, 
the  ground  in  thc  ricinily  of  Siwa  is  covered  with  falt 
f6r  many  weeks. 

Siwa  has  fometimes  been  compared  to  a  bee  bive, 
which  it  very  much  refembles,  whether  in  refpe£t  to  the 
general  appearance  of  the  eminence  covered  with  build- 
ings,  the  fw-arm  of  its  people  crowded  together,  or  the  . 
confufed  noife,  or  bum  and  buz  from  its  narrow  paCTages 
and  Areets,  and  which  reach  tbe  ear  at  a  confiderabIe 
diAanCĕ.  Noith-weft  of  the  town  there  is  a  Aratum  of 
falt  eKtendiog  a  full  mile,  and  near  it  falt  isfound'on 
3  B  2  the 
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a  fpring  of  water  perfeftly  -rwect-is  fodnd  within  a  fc\v 
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pacet  of  one  that  is  Talt.-'  The  people,  accoirding  to 
Horneman,  are  obtruriVe  and  thievi(h.  Siwa  is  iituated 
in  29°  12'  N.  Lat.  and  44"  j4'  E.  Lortg. 
.  SlX-CLEitK$,  ofRcers  in  chancery  or  great  account, 
next  ia  3egree  below  ihe  twelve  tnafter%  whore  bufinefs 
it  is  to  enrol  commiAious,  pardonsj  patents,  warrants^ 
&c.  which  paCs  the  great  feal,  and  to  tran(a£^  and  Ele 
aH  proceedings  by  bill,  anfwer,  &c.  They  were  an- 
cieiUly  clerici,  and  forfeitcd  their  places,  if  they  mar- 
ried  ;  but  when  the  confl?.uliah  of  the  court  began  to 
■her,  a  law  wai  made  to  permit  them  to  marry,  Stat. 
14.  and  15.  Hen.  Vni.  cap.  8.  They  are  alfo  folicI. 
tors  fbr  parties  in  fi]tts  depending  in  the  court  of  chan- 
cery.  Under  ihem  are  fix  deputies  and  do  cleiks,  who, 
with  tbe  under  clerks,  do  the  ba{inefs  of  the  o(Hce. 

SIX  Nations.    Sce  Niagaka. 

SIXTH,  in  Mujic,  one  of  the  (imple  original  con- 
cords,  or  harmonical  interval$.     Sce  Interyal. 

S1XTUS  V.  PoPE,  was  bom  the  ijth  December, 
I-Jti,  in  La  Marca,  a  Tillaee  in  the  feigniory  of  Mont- 
alto^  His  &ther,  Ĕrancis  Peretd,  was  a  gardener,  and 
his  mother  a  fervant  matd.  Re  was  thei^  eldeft  child, 
and  was  cidled  Felix.  At  the  age  of  nine  he  was 
ktred  out  to  an  inhabitant  of  tne  ^ill^ge  to  keep, 
Aieep  ;  but  dilbbligiiig  his  mafter,  he  was  foon  after 
degraded  to  be  keeper  of  the  hogs.  He  was  en- 
^aged  in  this  employment  when  Father  Michael  An- 
g«lo  Selleri,  a  Franci(ean  friar,  a(ked  the  road  to  Af- 
eoli,  where  he  was  going  to  preach.  Young  FeIIx 
eondu^d  him  thither,  and  ftruck  the  father  fe  much 
withhb  coniilcrratienand  eagemef3  for  knowledge,  that 
ke  recolnmended  him  to  the  fratemity  to  which  he  had 
•omc.  Accordingly  he  was  received  among  them,  in- 
Teiled  with  the  habit  of  a  lay  brother,  and  placcd  un- 
der  the  (kciiAan,  to  affift  in  fweeping  the  church,  light- 
irtg  the  candles,  and  other  otRces  of  that  nature  ;  for 
whioh  fae  was  to  be  tnight  the  refponfes,  and  the  rudi- 
meBts  of 'grammar.  His  progrefs  in  leaming  was  fo  fur- 
priling,  tbat  at  the  age  of  14  he  was  thought  qualified 
to  begia  bis  noviciate,  and  was  admitted  the  year  follow- 
ing  Lo  make  his  profe(Bon. 

Hti  parfned  his  ftudie$  with  fuch  ttnwearied  aCiduity, 
that  he  was  foon  reckoned  equal  to  the  beft  difputants. 
He  was  ordaincd  prieft  in  1545,  when  he  alTumed  the 
naree'of  Fathtr  Montalto  ;  foon  afler  he  took  his  doc- 
tpr'»  .degree, .  and  ■  was  appointed  profe(ror  of  theology 
at  Sitnna.  It  was  then  that  he  fo  efie£lually  recom- 
mended  him!elf  to  Cardinal  di  Carpi,  and  his  lecretary 
BoSius,  that  tbey  ever  remained  his  Aeady  friends, 
Meanwhile  the  feverity  and  obdinacy  of  his  temper 
inec&ntly  eng^ged  him  in  difputes  with  his  monaf- 
tic,  bretkren.'  His  reputation  for  eloquence,  which 
was  noW.fp«eod  wti  Italy,  about'  this  time  gain- 
ed  Jiftn  fome  new  'ftiends.  Among  thefe  wtre  the 
Ccionna  family,  and  F»ther  Gbi(llieri,  by  whore  ^ecom- 
.  mendation  he  was  appointed  inquifitor-general  at  V<- 
,niQe  j  kut  lie°eKerdred'that'oflfice  with  fo  much  fcveri- 
ty,.th«tiihrwa«  «bliged  to  flee  precipitately  from  that 
city.  UpoD  tJiis  he  went  toRome,  when^  he  was  m^e 
pniK^ator-g«iun«l'of  his  order,  and  foon  atter  accom- 
paitied  Caidiaal  ^Boon  Compagnon  into  Spain,  as  a 
dnipUwBad 'jcoi^iilt<*'<  totte  ifiqniiStibn.    Th^rc  b^' 


>.i 


was  treated  with  gieat  rcIpeS,  «nd  l(beral  ofia«  wen»  i 
made  him  to  induce  him  to  contimie  in  Spaln,  whicb,'" 
however,  he  co^ild  not  be  previuled  on  to  acoept. 

In  the  mean  lime,  news  were  brought  to  Madiidlhat 
Pios  IV.  was  dead.  and  that  Father  GhKilicri,  who 
had  been  made  Cardinal  Alexandriito  by  Paui  IV.  bad 
fucceeded  h/ra  under  the  name  of  Pius  V.  TheTe 
tidings  lilled  Montalto  with  joy,  and  not  without  reaa 
(on,  Tar  he  was  iminediately  invefted  by  the  pontiff  witli 
new  dignities.  He  was  made  general  of  his  order,  bi< 
(hop  of  St  Agatha,  was  foQn  aiter  rai(ĕd  to  the  digni- 
ty  of  cardinal,  and  received  a  penfion.  About  tbit 
Ume  he  was  employed  by  the  pope  to  draw  up  the  biU 
of  exconununication  agunft  Queen  £hzabeth. 

He  began  now  to  calt  his  eyes  upon  the  papacyi 
and,  in  order  to  obtain  it,  formed  and  executcd  a  plan 
of  hypocrify  with  unparalleled  canftancy  and  ^ucccls. 
He  became  humble,  paticnt,  and  aifablc.  He  changed 
his  drefs,  his  air,  his  words,  and  hb  adions,  fo  com- 
pletely,  that  his  moft  intimate  friends  declared  hima 
new  man.  Never  was  ihere  fuch  an  abfolute  vic- 
tory  gaincd  over  the  padions  ;  never  was  a  fiAitiou5 
chara^ter  fo  long  maintained,  nor  the  foibles  of  humta 
nature  fo  artJiillyconcealed.  He  courted  the  ambaik- 
dors  of  every  foreign  power,  but  attached  him(ĕlf  to 
the  interefts  of  none ;  nor  did  he  accept  a  fingle  favouf 
that  would  have  laid  him  undet  any  pecnliar  ^ligation. 
He  had  formerly  treated  his  relations  with  the  greatett 
tendetners,  but  he  now  changed  his  behaviour  altoge- 
ther.  'When  his  brother  Anthony  carae  to  vifit  huD, 
he  lodged  him  in  an  inn,  and  (ĕnt  him  hon^  next  day, 
charging  him  to  inform  his  famUy  that  be  was  now  dĕad 
to  his  relalions  and  the  woild. 

'When  Pius  V.  died  in  157  2,. he  entered  the  ooDclave 
with  the  otlier  cardinals,  but  feemed  altogetber  indi(fe- 
rent  about  the  ele£lion,  and  never  left  his  apartnent  e.\- 
cept  to  his  devotion.  'When  folicited  to  join  any  parly, 
he  declined  it,  declaring  that  he  was  of  no  con(equencc, 
and  ihat  he  \vould  leave  the  chuice  of  a  pope  entirely 
to  perfons  of  greater  knowledge  and  experience.  When 
Cardinal  Buon  Compagnon,  who  aiTumed  tbe  nanc  of 
Gregory  XIII.  was  eledled,  Montalto  aSured  him  that 
he  never  wilhed  for  any  thing  fo  much  in  his  Iife,  and 
that  he  would  always  remember  his  goodnels,  and  ihe 
favours  he  had  conferred  on  him  in  Spain.  But  the 
new  pope  treated  him  with  the  greateft  contempt,  and 
deprived  him  of  his  peniion.  The  cardinals  alb,  de- 
ceived  by  bis  arlifices,  paid  him  no  greater  refpeft, 
and  ufed  to  call  him,  by  way  of  ridiculc,  the  Robum 
beaft  -y  the  a(s  of  La  Marca. 

He  now  aAumed  all  the  inErmities  of  old  age ;  his 
head  hung  down  upon  his  (houlders  ;  he  tottered  as  be 
walked,  and  fupporled  himfelf  on  a  ftaff.  His  vaice 
bccame  feeble,  and  was  often  interrupted  by  a  cough  ib 
exceedingly  fevere,  that  it  feemed  e^ety  moment  to 
threaten  his  diAblation.  He  interfered  in  no  pablic 
tranfa£lions,  but  fpent  his  whole  time  in  ads  of  devo- 
tion  and  benevolence.  Mean  time  he  conilantly  eat» 
ployed  the  eblcA  fiue$,  who  broaght  bim  intelligesce 
of  every  particular. 

'Wben  Gregory  XIII.  died  in  Ij8 j,  he  entered  the 

conclave  with  the  greateil  relu£lance,  and  iramediatety 

(hut  himfelf  _up  -in   his   chamber,   and   was   no  moce 

dtought  of  thJan  if  b^had  not  exifted.    Whoi  he  wcnt 
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JktK   Is  ma6,  fer  which  purpoie  aIon«  he  Ieft  h)s  apartincnt, 
'  be  appeared  perfe£lly  indiATerent  aboiit  the  event  of  ihe 
de6tian.    He  joined  no  party,  yet  Aattered  all. 

He  knew  early  that  there  would  be  great  diviflans 
m  the  concIaTc,  and  he  was  aware  that  >>^hen  the  leaders 
ef  the  diSerent  parties  were  difappointed  in  their  own 
?iews,  they  all  frcquentl7  agreed  in  the  cleAion  of  forae 
•Id  and  infim  cardinal,  the  length  of  whore  life  would 
ncrely  enable  them  to  prepare  themTelyes  fufiiciently 
{or  the  next  Yacancy.  Thefe  views  direAed  his  condud, 
tnr  wai  he  iniftaken  in  his  hopes  of  fuccef$. 

Three  cardinals,  the  leaders  of  oppoGte  fa£)ions,  be- 
iag  snable  to  procure  the  eleAion  which  each  of  thent 
trilhcd,  unanimouily  agreed  to  make  choice  of  Mont- 
ilto.  When  they  came  to  acquaint  bim  with  their  in- 
tention,  be  feU  !nto  fuch  a  ^olent  fit  of  coughing  that 
cvery  perion  tbought  he  would  expire  on  the  Ipot.  He 
told  thcm  that  his  reign  would  la{l  but  a  few  daysj 
that,  beiides  a  continual  dif!icalty  of  bteathing,  he 
mnted  fttengtb  to  fupport  Tuch  a  weight,  and  that  his 
fautU  eipetience  tendered  him  very  unfit  for  fo  impor- 
tant  a  eharge.  He  conjored  them  all  three  not  to 
abandon  him,  but  to''  take  tho  whole  weight  of  affairs 
iqwa  thetr  own  {hotalders^  and  declared  that  be  would 
wver  accept  the  niitre  npon  any  other  terms :  '*  If  you 
are  re(blved,"  added  he,  "  to  make  me  p6pe,  it  will 
«ily  be  placing  yourfelves  on  the  throne.  For  my  part, 
I  dall  be  fatis(ied  -ivith  the  bare  tltle.  Let  the  world 
caU  me  pope,  and  I  make  you  heartily  welcome  to  the 
power  and  authority.  The  cardinals  fwaUowed  the  bait, 
•nd  exerted  themfelves  fo  eSĕAually  that  Montalto  was 
elefted.  He  now  pulled  ofF  the  ma(k  which  he  had 
wom  ibr  14  years.  No  foondr  was  his  ele£lion  ^ecuied, 
than  fae  Aarted  from  his  feat,  flung  down  his  ftaff  in  the 
middle  ef  the  ball,  and  appeared  almoA  a  foot  taller 
than  he  bad  done  for  feveral  years. 

When  he  was  aiked,  according  to  cuftom,  if  he  would 

accept  of  the  papacy,  he  repHed,  "  It  is  triiling  to  afk 

whedier  I  mll  accept  what  I  haTC  already  accepted. — 

HowcTcr,  to  fatisfy  any  fcniple  that  may  arifo,  I  tcll 

you  that  I  accept  tt  with  great  pleafure,  and  would  ac- 

cept  another  if  I  could  get  it ;  for  I  iind  myfelf  able, 

hy  thc  I>ivitie  aiHAahce,  to  manage  two  papacies."    His 

bnner  comp1ai£ince  and  humlHiy  difappeared,  together 

with  his  inSnnitics,  and  he  now  treated  all  around  him 

with  referye  artd  haughtinefs.     The  firi|'  care  of  Six- 

tiM  V.  the  name  which  Montalto  aflumed,  was  to  cor- 

wdt  tbe  abuiĕs,  and  put  a  Aop  to  the  enorjnities,  which 

wcK  daiiy  committed  in  every  part  jof  tKe'  eccleuaftical 

fiate.     Tbe  lenity  of  Grezory's  gdvemment  had  intro- 

dueed  a  eeneral  licentiouTncis  of  manners,  which  burft 

ferth  witS  great  violence,  afttr  that  pontiiTs  death. 

It  had  been  ufual  with  former,popcs  to  rel^are  delin- 

4!ients  on  the  day  of  their  corbnatiori,  V-ho  wcre  thcre- 

foce  accuft4med  to  furrender  themfelves  yoluntary  pri- 

fcneTs  imoiediatclj^ajtcr  the^cTeSion  of  tt  e  j^pc.     At 

pteiĕnt,    howevef,    they   wcrt,j^tally   dirappointcd.-^ 

Wlwi  the  govtfmor  of  R^nie  and  the',kceper-:of  St 

Angdo.waited  on  his  Hol(nefs',  to  khoW  his  intention  , 

in  this  particular,  he  replied,  "  'Wh^t.  have  you  to_  dei 

with  paiidaiu,  and  relcaling  rf  priibnerJ  >   Is  it  not  "fu'f-, 

ficient;  thai-  HMr  predecdror  has  &ffered  the  judges  to 

Kmain  tii>emp3ove<f^fhcfe  13  ye^  >  Shall  we  airi)  llain 

oor  po«tifi«at*v*{th  tfo*ferie  l^!<a 'b^junice'?   V9^c 

bitn'i90  lorg  feen,  wUh inexprei&ble  eoacem,  theprodi- 


gious  degtee  cf  wu:kednefs  that  reigns  in  the  fiate^  to 
Dtink  of  granting  pardoiu.  Let  the  priRmers  be  brought  ^ 
to  a  fpeedy  trial,  and  puniibed  as  they  dcferve,  to  {kmir 
the  world  that  Divine  Proyidcnce  has  callcd  us  to  tho 
chair  of  St  Pcter,  to  reward  the  good,  and  chafttfc  the 
wicked :  that  we  bear  not  the  fword  in  vain,  but  are  tbe 
miniftcrs  of  God,  and  a  rcTcnger  to-  execute  wrath  on 
them  thac  do  cvil." 

Hc  appoinicd  commiHioners  to  infpeft  the  conduft 
of  thc  judges,  difplaced  thoie  who  weip  inclined  to  lenu 
ty,  and  put  olhers  of  feveTe  dJrpQfitions  im  their  rooar. 
He  offercd  icwards  to  any  perlbn  who  could  coi]viA 
them  of  corruptipn  or  partiality.  He  ordered  the  -fyn- 
dics  of  all  the  towns  and  Sgnioriet  to  makc  out  a  comx 
plcte  lift  of  the  diforderly  pcrfons  within  their  diftrifts,-. 
and  threatened  the  ftrapado  for  the  f|nallcft  Omiiiton.  'In 
confequencc  of  this  ediSt,  4}ie  fyndic  9f.  iAlt>in0  -was 
fcourged  in  the  markat-placc,  bccauiĕ  he  htd  il<f(^s  . 
nephew,  ao  Ujicorrtgible. libertinc, -owt  of  y S(}iift.    -     '■" 

He  made  yety  fcvere.laws  againA  robbers  aln8.'^IBti^ 
fin$,  Adultereis,  wben  difcoTered,  fuffered  dc&tb  ^  «nd 
thcy  who  wiUingly  fubitutted  to  the  pro&ttutson  <<£  tbeit 
wives^  acuftom  then  coii}fion  '  in  Rome,  .rcctSTcdrthe 
fame  punithmcnt.  He  was  particularly  «uclol  Df  the 
purity  of  the  lemale  iex,  and  never  forgavc  tho&  tAm 
attcropted  to  debaueh  them.  ,  •    <•■        .•   •■» 

His  cxecution  of  jultice  was  as  prompt  as  his  edids 
were  rigoroos.     A  bwiis  happening  to  give  a  -Spiniili  j 
gentlcman  a  blow  with  his  halberd,  was  ihuck  by  bim  i* } 
nidely  with  a  pilgrkn^s  flaff  that  hc  expired  on  the.  fpot.  1 
Sixtus  informcd  the  goyernor  of  Bome-that  he  was'  toi 
dine  early,  and  tbat  juAice  muft  be  cdKCHted-oar-tbe  cri>-< 
minal  bcfore  hc  fat  down  to  table.  -  The  SpsniA  *wi>. 
baffador  and  four  cardinals  intieated .  hihi  noC'  to  Af^ 
grace  the  gentleman  by  fuffcring  bim  to-die  on  a  «6« 
bet,  but  to  order  him  to  be  boheaded.    '<  He  Aiall  be"> 
hangcd  (replicd  SLxtus),  bnt  I  w>ll  all^iiite  his  difgracB  > 
by  doing  him  the  honour  to  aJiA  perbnally  at  hit  deali)'.'* 
He  ordercd  a  gibbet  to  be  ercAed  .before  ii»  owh-  wfn-  " 
dows,.  where  he  continued  iitting  duting  thc  wliole  exc- 
cution.     He  then  called  to  hjs  ictyants  tb  bring  ii»difi' 
ner,  declaring  that  the  a£t  of  p&ka  which  hehad  juil  - 
feen  had  increafcd  his  appctitc..    When  he  roiie  fr(m>-ta- 
blc,  he  exclai'med,  "  God  be  prailĕd  iior  the  good  appt^ 
tite  with  Which  I  have  dined !" 

'When  SHctiis  aicended  the  throne,  thd-wh«^'ecclefi>  • 
aftical  i\ate  was  tnfefted  with  bandS'pof  sobhets,  whb  - 
from  theii:  numbers  and  outragcs,  were  esceidinglyfar-  ' 
midable  -,  by  his  prudent  ^nd  vigon>gs  cobdoA,  Intw-  ' 
ever,  he  in  a  Aioit  time  ciUipated  the  wbolB.of  tbeii»  • 
banditti. 

Nbr  was  the  vigour  of  his  conduft  hd  eonipSoiMat 
in  his  tranfa£lions  with  iorcign  nations.  -   Bcfore-he- had  i 
been  pope  two  months  he  quai;r4lled  with  Bhi^p  II.'  oi  - 
Spain,  Henry  IJI.  of  Fi!aj»ce,  and  Hen^^king  of  N«-   » 
yarre.    His  intrigues  indeed  in  ioiBd  ilieafai9  iai&tenced  :• 
all  thc  councils  01  EtiTop*..  •■:     ■  • 

,     Aiter  his  acceOion  to  tbe  pontiSciite  hg  feiit  iai  hh'> 
&mily'tQ.Romc,  with  expc(|fs  erdei»  tbat  tfaey.'fliotild  : 
appear  ^n.  a  deoeDt.and  m^dtil  ammer.'  'Accardihgly^  • 
.his  Sner  Ciunilla  «ane-  thitber,  i«ccoa(iaated  jtj  iM-  •r 
,dattghtcr  a^  two  grandiehikWtt    Sctke  caiiHn«Ms,'Sti'  * 
'jOrdej  t5i,.Mty  courtHOj.t^e,pg9f,,we«>,iQfMoto  lawbiiHt^:^ 
and  introduced  ncr  in  a  vciy^  magni£cent  drefs.     Six-  . 
tus  pieteiided  not  tp  know  her,  and  aikad  tw.o  or  threc 
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.£tzt^.     tiines  vtho  ihe  vns  :  Upoa  this  one  of  the  cardioaU  faid, 

•    .»        "  It  is  your  fifter,  holy  father."     "  I  have  but  one  fifter 

(replied  Sixtus  with  a  frownh  and  Sie  U  a  poor  woman 

at  Le  Grotle  j  if  youhare  introduced  her  in  this  dir^ 

faife,  I  deckre  I  do  not  know  her ;  yet  I  think  I  wouU 
now  her  again,  if  I  {aw  her  in  the  clothes  Aie  akd  to 
,wear." 

Her  conduAors  at  laft  found  It  neceSary  to  carrj 
her  to  an  inn,  and  ftnp  her  of  her  finery.  When  Ca- 
;&iUa  was  introduced  a  fecond  tipie,  Sixtus  embraced 
her  tenderly,  and  faid,  "  Now  we  know  indeed  that  it 
18  our  fifter  :  nobody  (hall  makc  a  princefs  of  you  but 
purfelTes."  He  Aipulated  with  his  fifter,  that  ihe 
ihould  neither  aik  any  faTOur  In  matters  of  government, 
nor  intercede  for  criminals,  nior  interfere  in  the  admini- 
Hration  of  juAice  j  declaring  that  every  requeft  of  that 
,kind  would  meet  with  a  certun  refufal.  Thefe  terms 
,bdng  agreed  to,  and  pundually  ob(ĕrved,  he  made  the 
moft  ample  provifton  not  only  for  Camilla  but  for  his 
>vhole  Telations. 

This  great  man  was  alfo  an  encourager  of  leaming. 
He  caufed  an  Italian  tranilalion  of  the  Bible  to  be  pub- 
liftied,  which  raifed  a  good  deal  of  diCcontent  among 
the  Catholics.  Wben  fome  cardinals  reproached  him 
jTor  his  condu£l  in  this  refpe£l,  he  replled,  "  It  was  pub> 
lidied  for  the  benefit  of  you  cardinals  who  cannot  read 
Latin."  ,  ... 

Sixtus  died  in  1590,  after  having  reigned  little  more 
than  five  years.  His  death  was  afcribea  to  poifon,  (aid 
to  have  been  adminiftered  by  the  Spaniards  -,  but  the 
Aoty  feem$  rather  improbable. 

.  It  was  to  the  indulgence  of  a  difpofition  naturally 
formed  for  feverily,  that  all  the  defeds  of  this  wonder* 
ful  man  are  to  be  arcribed.  Clemency  was  a  ftranger 
to  his  bofom  ;  his  puniihraents  were  often  too  cruel,  and 
feemed  fometimes  to  border  on  revenge.  Pafquin  was 
dreSTed  one  moming  in  a  very  nafty  Aiirt,  and  being 
alked  by  Marforio  why  he  wore  fuch  dirty  linen  >  re> 
plied,  that  he  could  get  no  other,  for  the  pope  had  made 
nis  waSierwoman  a  princels,  alluding  to  Camilla,  wbo 
had  formerIy  been  a  laundrefs.  The  pope  ordered  ftrift 
iisarch  to  be  made  for  the  author  of  this  lampoon,  and 
offered  him  his  Iife  and  a  thouland  piftoles  if  he  would 
difcover  himlelf.  The  author  was  fimple  enough  to 
make  his  appearance  and  claim  the  reward.  "  It  is 
true  (raid  the  pope)  we  made  fuch  a  promife,  and  we 
ihall  keep  it ;  yourlife  Aiall  be  fpared,'and  you  (hall  re- 
ceive  the  money  prefently :  but  we  have  relenred  to 
ourfe]ves  the  power  of  cutting  off  your  hands  and  boring 
your  tongue  through,  to  prevent  your  being  fo  witty  for 
the  future."  It  is  needlefs  to  add,  that  the  fentence  was 
immediately  executed.  This,  however,  is  the  only  in- 
Aance  of  ms  refenting  the  many  (evere  fatires  that  were 
publilbed  againft  him. 

But  though  the  conditd  of  Sixtus  feldom  escites 
love,  it  generally  commands  our  efteem,  and  fometimes 
eur  admiration.  He  ftrenuou{ly  defended  the  cade  o£ 
the  poor,  the  widow,  and  the  orphan  :  he  never  refi)fed 
audience  to  the  injured,  however  wretched  or  forlom 
their  appearance  was.  He  never  forgave  thole  nagi- 
Aratcs  who  were  capable  of  partiality  or  corruption  ; 
nor  fuffered  crlmes  to  pafs  unpuniHied,  whether  commit. 
ted  by  the  rich  or  the  poor.  He  was  frugal,  tempe- 
rate,  fober,  and  never  negle&ed  to  reward  Uie  fmalleft 
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favour  which  had  been  conferred  on  him  be&ie  h!s  ex- 
altation. 

When  he  mounted  the  throne,  the  treafixry  was  not^ 
only  exhaufted,  but  in  debt :  at  his  death  it  contaiiKd 
five  millions  of  gold. 

Rome  was  indebted  to  him  for  feveral  of  her  greateft 
embellilhments,  particularly  the  Yatican  library :  it  was 
by  hlm,  too,  that  trade  was  firft  introduced  into  the  Ec. 
clefiaftical  State. 

SIYA-GHUSH,  the  caracal  of  Buffon,  an  animal  of 
the  cat  kind.     See  Fixis,  Mammalia  Indae. 

SIZAR,  or  Siz£R,  in  Latin  Shsator,  an  appellatlaa 
by  which  the  Ioweft  order  of  ftudents  in  the  uniretAtiei 
of  Cambridge  and  Dublin  are  diftinguifhed,  is  derivcd 
firom  the  vmiAJiiu,  which  in  Cambridge,  and  probibly 
in  Dublin  likewife,  has  a  peculiar  meaning.  To  Jhe, 
in  the  lang;uage  of  the  univerfily,  is  to  get  any  fort  of 
vi£hials  from  the  kitchens,  wkich  the  Au&nts  may  wmt 
in  their  own  rooms,  or  in  addition  to  their  commons  in 
the  hall,  and  for  whlch  they  pay  the  cooks  or  butcheis 
at  the  end  of  each  quarter.  A  fize  of  any  thing  is  the 
fmalleft  quantity  of  that  thing  which  can  be  thos 
bought :  two  fizes,  or  a  part  of  beef,  being  nearly  equ3i 
to  what  a  young  peribn  will  eat  of  tbat  di(h  to  his  din- 
ner ;  and  a  fize  ot  ale  or  beer  being  e^oal  to  half  an 
Engliih  pint. 

The  fizars  are  divided  into  two  claffes,  nz.  fubfiza- 
tores  or  fizars,  and  fizatores  or  proper  fizars.  The 
former  of  thefe  are  fupplied  with  commons  fmn  tbc 
table  of  the  fellows  and  fellow  commonen ;  and  in  ior. 
mer  times,  when  thele  were  more  icanty  than  they  aie 
now,  they  were  obliged  to  fi>pply  the  deiiciency  by 
fizing,  as  u  fometime6  the  caie  fiill.  The  proper  fizirs 
had  formerly  no  commons  at  all,  and  were  tlierefere 
obliged  to  fize  the  whole.  In  St  John's  coll^e  they 
have  now  fome  commons  allowed  them  for  dinoer, 
from  a  bene&Aion,  but  they  are  ilill  obliged  to  Sk 
their  fuppers :  in  the  other  coUeges  thcy  are  allowed  a 
part  of  the  feUow-commons,  but  muft  fize  the  reft} 
and  from  being  thus  obliged  to  fize  the  whole  or  pait 
of  their  viduals,  the  whole  order  derived  the  name  di 
_fiaars. 

In  Oxford,  the  order  Gmilar  to  that  of  fizar  is  deno- 
minated ,^ni(/0r,  a  name  evidently  derired  from  thene- 
nial  duties  whlch  they  perform.  In  bolh  univerfities 
thefe  orders  were  foTmerly  diftinguiflted  by  round  caps' 
and  gowns  of  different  materials  &om  thofe  of  the  pen* 
Soners  or  commoners,  the  order  immediately  abovc 
them.  But  about  30  years  ago  the  round  cap  was  en- 
tirely  aboliihed  in  both  feminaries.  Theie.is  ftill,  how- 
ever,  in  Oxford,  we  belieye,  a  diftindion  in  the  gowns, 
and  there  is  alfo  a  triAing  diffeience  in  fome  of  the 
iinall  colleges  in  Cambridge;  but  in  the  largefi  cd- 
leges  the  dreis  of  the  penfioners  and  fizars  is  entirely  the 
lame. 

In  Oxford,  the  fervitors  are  fiill  obliged  to  walt  tt 
table  on  the  felIows  and  genllemen-commoners ;  bot 
much  to  the  credit  of  the  univerfity  of  Cambridge,  this 
moft  degrading  and  difgraceful  cufiom  was  entirely  abo- 
liihed  about  10  or  12  years  ago,  and  of  courfe  tbe  fizaii 
of  Cambridge  are  now  on  a  much  more  refpefiable  ibot- 
ing  than  the  ^erritors  of  Oxford. 
'  The  fizars  are  not  upon  the  foundation,  and  tbeR- 
fore  while  they  contintte  fizars  aie  not  capable  of  being 
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but  tliey  may  at  any  time,  if  thej     it  of  b  darluAi  red :  if  it  is  too  thick  fbr  drawing,  jou 


lliir,    tleded  fellow!  *>  .        .  . 

^-     choote,  become  penfioners :  and  thej  generally  fit  for 

"'""  Jbholarlhips  Immediately  before  they  take  their  firft  de- 
gree.  If  fuccefs{ul,  they  are  then  on  the  foundation, 
and  are  entitled  to  become  candidates  for  fellow(hips 
when  they  have  got  that  degree.  '  In  the  mean  time, 
while  they  continue  fizars,  beSdes  free  commons  they 
enjoy  many  bene&£tions,  which  have  been  made  at  dif- 
Jerent  times,  under  the  name  ci  foiiir''t  preetor,  exkibi- 
twns,  &c.  and  the  rate  of  tuition,  tbe  rent  of  rooms,  and 
other  thingt  of  that  fort  within  their  refpe£tive  coUeges, 
is  lers  than  lo  the  other  orders.  But  though  their  edu- 
cation  is  thus  obtuned  at  a  lels  expence,  they  are  not 
now  conSdered  as  a  menial  order ;  for  fizars,  penGoner- 
Jcholars,  and  even  fometimes  fellow-commoners,  mix  to- 

j  gether  mth  the  utmoH  cordiality.  It  is  worlhy  of  re- 
roark,  that  at  every  period  this  order  has  Tupplied  the 
Dniverfity  with  its  moft  diftingui(hed  oilicers  ;  and  that 
many  of  the  moft  ilIuftrious  members  of  the  church, 
many  of  the  moft  diftinguiftied  men  in  the  other  libe- 
ral  profe(nont,  have,  when  under-graduates,  been  fizars, 
wben  that  order  was  on  a  le&  rerpe£lable  footing  than  it 
is  now. 

SI2E,  the  name  of  an  inftrument  ufed  for  finding  the 
higne(s  of  fine  round  pearls.  It  confifts  of  thin  pieces 
or  leaves,  about  two  inches  lone,  and  half  an  inch  broad, 
6ftened  together  at  one  end  by  a  rivet.  In  each  of 
there  are  round  holes  drilled  of  diSerent  diameters.  Thofe 
in  the  firft  leaf  ferve  for  mcaruring  pearls  frotn  half  a 
grain  to  feven  grains ;  thofe  of  the  fecond,  for  pearls 

I  nom  eight  grains  or  two  carats  to  five  carats,  &c. ;  and 
thofe  of  the  third,  for  peails  from  fix  carats  and  a  half  to 
eight  carats  and  a  half. 

SizE,  is  aIfo  a  fort  of  paint,  vamifti,  or  glue,  ufed  by 
paintcrs,  &c. 

The  (hreds  and  parings  of  leather,  parchment,  or 
TeTlom,  being  boiled  in  water  and  ftrained,  mnke  fize. 
This  fubftance  is  much  ufed  in  many  trades. — ^The 
manner  of  ufing  fize  is  to  melt  forae  of  it  over  a  gentle 
fire ;  and  (craping  as  much  whiting  into  it  as  will  juft 
colonr  it,  let  thim  be  well  incorporated  together ;  after 
which  you  may  whiten  frames,  &c.  with  it.  After  it 
dries,  melt  the  fize  again,  and  put  more  whiting,  and 
whiten  the  frames,  &c.  feven  or  ejght  times,  letting  it 
dry  between  each  time  :  but  before  it  is  quite  dry,  be- 
tween  each  wa(hing  with  fize,  you  muft  fmooth  and  wet 
il  over  with  a  clean  brurti-pencil  in  fair  water. 

To  roake  gold-fize.  Take  gum-anime  and  afphaltui», 
of  each  one  ounce ;  minium,  Utharge  of  goid,  and  am- 
her,  of  each  half  an  ounce  :  reduce  qll  into  a  very  fine 
powder,  and  add  to  them  four  ounces  of  linleed  oil,  and 
eight  ounces  of  drying  oil :  digeft  ihem  over  a  gentle 
fire  thal  does  not  (iame,  fo  that  the  mixture  may  only 
fimnier,  but  not  boil  j  left  it  (hould  run  over  and  fet  the 
hon(ĕ  on  fire,  ftir  it  conftantly  \vith  a  ftick  till  all  the  in- 
gredienls  are  diSblyed  aiid  incorporated,  and  do  not 
ieave  off  ftirring  till  it  becomes  thick  and  ropy  ;  after 
being  TuISciently  boiled,  let  it  ftand  lill  it  is  alinoA  cold, 
and  then  ftrain  it  througli  a  coarfe  linen  cloib,  and  keep 
it  fi)r  ulĕ.— To  prepare  it  for  xvorking,  put  what  quan- 
tify  you  pleafe  in  a  hor(e-mufcIe  (Iktll,  adding  as  much 
oi!  of  turpentine  a»  will  dilToKe  it ;  and  maklng  it  as 
thin  as  the  bottom  of  your  feed-Iac  vami(h,  hold  it  over 
a  candle,  and  ihen  ftrain  it  thrdugh  alinen-ragintoano- 
ther  (hell ;  add  to  theCe  as  much  vermilion  as  will  make 


niay  thin  it  with  fome  oil  of  turpentine.     The  chief  uie 
of  this  fize  is  for  laying  on  metals. 

The  beft  gold  fize  for  bumilhing  is  made  as  folIows : 
Take  fine  bole,  what  quantity  you  pleafe  j  grind  it  fine- 
ly  on  a  piece  of  marble,  then  fcrape  into  it  a  little  beef 
fuet  j  grind  all  well  together ;  after  which  mix  in  a  fmaU 
proportion  of  parchment-fize  with  a  double  proportion  of 
water,  and  it  is  done. 

To  make  filver-fize.  Take  tobacco-pipe  clay  in  fine 
powder,  into  which  fcrape  fome  black-lead  and  a  little 
Genoa  foap,  and  grind  them  all  together  vritb  parch- 
ment  fize  as  already  dire61ed. 

SK  ATING,  an  exercife  on  ice,  both  graceM  and  • 
healthy.     Although  the  ancients  were  remarkable  for 
th«r  dexterity  in  moft  of  the  athletic  fports,  yet  (ka- 
ting  feem$  to  have  bcen  unknown  to  them.     It  may 
therefbre  be  confidered  as  a  modem  invention  ;  and  pro- 
bably  it  derived  its  origin  in  Holland,  where  it  was- 
pra£tifed,  not  only  as  a  graceful  and  elegant  amufement, . 
but  as  an  e^peditiaus  mode  of  travelling  when  the  lakes 
and  canals  were  frozen  up  during  winter.     In  Holland ' 
long  joumeysare  made  upon  ikates  with  eafe  and  expe- 
dition ;  but  in  general  Iefs  attention  is  there  paid  to 
gracefiil  and  elegant  movements,  than  to  the  expedition 
and  celerity  of  what  is  aS\itAjourney  Jtaiing.     It  is  on- 
ly  in  thot^  countries  wbere  it  is  conCdered  as  an  amufe- 
ment,  that  its  graceiul  attitudes  and  movements  can  be 
Audied  ;  and  there  is  no  exercife  whitever  better  calcu- 
lated  to  fct  off  the  human  figure  to  advantage.     The 
acquirement  of  moft  exercifes  may  be  attained  at  an  ad- 
vanced  period  of  Iife  ;  but  to  become  an  expert  (kater, 
it  is  neccffary  to  begin  ihe  pra6lice  of  the  art  at  a  very 
carly  age.     It  is  diAicult  to  reduce  the  art  of  (kating 
to  a  fyftem.    It  is  principally  by  the  imitation  of  a  gooa 
Atater  that  a  young  praftitioner  can  form  his  own  prac- 
tice.     The  EngliAi,  though  often  remarkable  for  feats 
of  agility  upon  (kates,  are  very  de(icient  in  Kracefiilnefs  : 
which  is  partly  owring  to  Uie  conftru£tion  o?  the  Ikates. 
They  are  too  much  curved  in  the  furface  which  em-  - 
braces  the  ice,  confeqnently  they  involuntariIy  bring  the 
ufers  of  them  round  on  the  outfide  upon  a  quick  and 
fmall  circle  ;  whereas  the  (kater,  by  ufing  (kates  of  a 
different  conftruftion,  lers  curved,  bas  the  command  of  - 
his  ftroke,  and  can  enlarge  or  diminiOi  the  circle  accord" 
ing  to  his  own  wiffi  and  defire.   The  metropolis  of  Scot- 
land  has  produccd  more  inftances  of  elegant  (katersthan  - 
pcrhaps  any  other  country  whatever  ;  and  the  inttitu- 
tion  of  a  (kating  club  about  50  years  ago,  has  contri-  • 
buted  not  a  little  to  the  improvement  of  this  elegant 
araufement.     We  are  indebted  for  this  article  to  a  gen- 
tleman  of  that  club,  who  has  made  the  prailice  and  im- 
provement  of  (kating  his  particular  ftudy  ;  and  as  the 
nature  of  our  work  will  not  permit  theinfertion  of  a  full 
treatife  on  (kating,  we  (hall  prefent  our  readers  wilh  a  ■ 
few  inftm3ions. 

Thofe  who  wi(h  to  \x  proficients  (hbuld  begin  at  an  < 
early  period  of  life ;  and  (hould  firft  endeavour  to  throw 
off  ihe  fear  which  always  attends  the  commencement  of 
an  apparently  haiardous  amulement.  They  will  Ibon 
aequire  a  facility  of  moving  on  the  infide  :  when  ihey 
have  done  tliis,  they  muft  endeavour  to  acquire  the 
movement  on  the  outfide  of  the  Atates ;  which  is  nothing 
more  than  throwing  themfelves  upon  the  outer  edge  of 
the  Ikate,  and  m»king  the  balance  of  their  body  tcnd 
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Stcaiiag,  towards  tliit  fide,  which  mll  neceSaiily  enable  them  to  round, 
>6keletoB.  f(,na  a  femicircle.  In  this,  much  affiftance  may  be  de- 
'  rived  from  placing  a  bag  of  lead-fhot  in  the  pocket  next 
to  the  fbot  employed  in  making  the  oulSde  Hroke,  which 
will  produce  an  artificial  poire  of  the  body,  which  aiter- 
wards  will  become  natural  hy  pra£tice.  At  the  com- 
mencement  of  the  outiide  (Iroke,  the  knee  of  the  em- 
ployed  limb  ihould  be  a  liitle  bended,  and  graduallj 
brought  to  a  ref>ilineal  pofiiion  when  the  (troke  is  com- 
pleted.  When  thc  praflitioner  becomes  expert  in  form- 
ing  the  Temicircle  wilh  bolh  feet,  he  is  then  to  join  them 
togetber,  and  proceed  progreAiyely  and  altemately  wilh 
both  feet,  wliich  will  carry  him  forward  with  a  grace- 
ful  movement.  Care  (hould  be  taken  to  ufe  very  little 
jDufcular  exertion,  for  the  impelling  motion  ihould  pro^ 
ceed  from  the  mechanica^  impulfe  of  the  body  thrown 
into  fuch  a  pofition  as  to  regulate  the  ftroke.  At  taking 
the  outfide  ftroke,  the  body  ought  to  be  thrown  forwara 
eafily,  the  unemployed  Hmb  kept  in  a  dire£t  line  with 
the  body,  and  the  face  and  eyes  direftly  looking  for- 
ward  :  the  unemployed  foot  ought  to  be  ftrctched  to- 
wards  the  ice,  with  the  toes  in  a  direil  line  with  the  leg. 
In  the  time  of  making  the  curve,  the  body  muft  be  gra- 
.  dually,  and  aImoft  imperceptibly,  raifed,  and  the  unem- 
ployed  limb  brought  in  the  (ame  manner  forward }  fb 
that,  at  finiftting  the  curve,  the  body  will  bend  a  fmall 
degree  backward,  and  the  unemployed  foot  will  be 
about  Iwo  inches  before  the  other,  ready  to  embrace  the 
ice  and  form  a  correfpondent  curve.  The  mufcular 
movement  of  the  whole  body  muft  correfpond  with  the 
movement  of  the  ikate,  and  Aiould  be  regulated  fo  as 
to  bc  almdA  imperceptible  to  the  fpeAators.  Particular 
attention  ihould  be  paid  in  carrying  round  the  Iiead  and 
eyes  with  a  regular  and  imperceptible  motion  ;  for  no- 
tbing  fo  much  diminiihes  the  grace  and  elegance  of  ika- 
ting  as  fudden  jerks  and  exertions,  whicb  are  too  fre- 
^uently  ufed  by  the  generalily  of  Acaters.  The  manage- 
ment  of  the  arms  likewire  deferves  attention.  There  is 
no  mode  of  difpofing  of  tbem  more  gTacefulIy  in  (kating 
outfide,  than  folding  the  hands  into  eacKother,  or  ufing 
^  muiF. 

There  are  rarious  feats  of  aAivity  and  man(eovres 
u(ed  upon  ikates  j  but  they  are  fo  various  that  we  can* 
'  not  pretend  to  detail  them.     Moving  on  the  oulfide  is 

the  primary  obje£l  for  a  (kater  to  attain  ;  and  when  he 
becomes  an  adept  in  that,  he  will  eaCly  acquire  a  fa- 
Cili:y  in  ezecuting  other  branches  of  the  art.  There 
are  few  exercifes  but  will  aSbrd  him  hints  of  elegant 
and  graceful  attitudes.  For  exarople,  nothlng  can  be 
more  beautiful  than  the  attitnde  of  drawing  the  bow 
and  arrow  whilft  the  &ater  is  making  a  large  circle  on 
the  outfide :  the  manual  exercife  and  military  falutes 
have  likewife  a  pretty  tSe&  when  ufed  by  an  expert 
Atater. 

SKELETON,in  Aaatomy,  the  dried  bones  of  any 
animal  joined  together  by  wires,  or  by  the  natural  liga- 
ment  dried,  in  luch  a  manner  as  to  (how  their  pofition 
when  the  creature  was  alive. 

We  have,  in  the  PhiIofophical  Tranfa£iions,  an  ac- 
count  of  a  human  (keleton,  all  the  bones  of  which  were 
fo  united,  as  to  make  but  one  articulation  from  the  back 
to  the  os  facrum,  and  downwards  a  little  way.  On  faw- 
ing  fome  of  them,  where  they  were  unnaturally  joined, 
-they  were  found  not  to  Cohere  throughout  their  whole 
lubftaRce,  but  only  abonl  a  fixth  bf  an  inch  deep  all 
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The  figare  oF  the  trunk  was  crooked,  the  fi»nte  tkH 
making  the  convex,  and  the  infide  of  (he  vertebrK  ihe  Am 
concave  part  of  the  fegment.  The  whole  had  beea  ^J 
found  in  a  charnel-htuiĕ,  and  was  of  the  (ize  of  a  iiiU  "^ 
grown  peribn. 

SKIOS,  or  Su:eds,  in  fea-Ianguage,  are  long  com- 
paSing  pieces  of  timber,  notched  below  fo  as  to  fit  clure- 
ly  upon  the  wales,  extending  from  the  maiti-wale  l* 
the  top  of  the  fide,  and  retained  in  this  pofitien  by 
bolts  or  fpike-nails.  They  are  intended  for  prelenring 
the  planks  of  thc  fide,  when  any  heavy  bodj  is  h(nfted 
or  lowered. 

SKIE,  IsLE  or.    See  Site.  i 

SKIFF,  a  (mall  boat  refembling  a  jawl,  ufaany  «a^        j 
ployed  for  palling  rivers.  I 

SKIMMER,  Blaoc.    See  Rhtnchops,  Oiu.*rrRft< 

lOGT  Ive/ex. 

SKIMMIA,  a  genus  of  plants  belonging  to  the  te- 
trandria  clafs  j  and  in  the  nalural  method  r»iking  under 
tbe  40th  order,  Perjonatce.     Seo  Botant  Indac, 

SKIN,  in  Anatomy,  the  general  covering  of  the  body 
ofanyanimal.     See  Anatomt,  N°  74. 

Skin,  in  Commerce,  is  particularly  uiĕd  for  the  meffl-' 
brane  Mripped  off  the  animal  to  be  prepared  by  the  tan- 
ner,  ikinner,  parchment-maker,  &c.  and  cdnTerted  intor 
leather,  &c.     ike  Tanning. 

SKINNER,  Stephen,  an  £ngl!(h  antiquarian,  was 
born  in  1622.  He  travelled,  and  ftudied  in  feveral  fo* 
reign  univerfittes  during  the  civil  wars;  and  in  1654, 
returned  and  lettled  at  Lincoln,  where  he  pra^i-i^cd  pby- 
fic  with  liiccels  until  the  year  1667,  when  he  died  ctf  a 
maligiiant  fever.  His  works  wfere  collefted  in.fblio  in 
1671,  by  Mr  HenOiaw,  under  tlie  title  oi  Etymolcgkait 
Lingutt  An^Kanie,  &c. 

SKIPPEK,  or  Saurt,  a  fpecies  of  fiih,     See  Esox, 

ICHTHTOLOGT  lndex. 

SKIRMISH,  in  War,  a  /li^ght  cngagement  betwMi 
fmall  parties,  without  any  regular  order^  and  is  there- 
fore  eafily  diflingui(hed  /rom  a  hattle,  wnich  is  a  gcneral 
engagement  between  two  armies  continu^d  {or  ibne 
time.  ' 

Skihmish  Bay,  ihe  name  given  by  Lieutenant 
Broughton  to  a  bay  in  an  >(Iand  which  was  difcoveted 
by  him  in  latitude  43°  48'  fouth,  and  in  longitude  183" 
eaft.  Thc  Chatham  armed  tender  worked  up  ipto  the 
bay,  and  came  to  anchor  about  a  mile  from  the  (hore. 
When  the  captain  and  Ibme  of  the  people  landed,  ihey 
found  the  natives  fo  e^tremely  inhofj)itable,  tbat  fdf-pTe- 
fervation  made  it  neceSary  to  tire  uron  them.  The  land 
is  of  conHderable  magnitudt,  whctner  ifland  or  conti- 
nent,  and  what  tliey  law  of  it  extended  nearly  40  miles 
£rom  eaft  to  weft,  and  the  appearance  of  the  countiy 
they  regarded  as  vcrT  promiSng.  The  natives  reJĕnbto 
thofe  ot  New  Ziaiand;  firom  which  they  are  diSant 
about  100  leagues,  but  their  &ins  were  d^tute  of  any 
marks,  and  they  feĕrtiid  to  bc  cleanly  in  their  peribiu. 
Their  dreiTes  were  of  feal  -flun,  w£ilc  fame  had  fine  matt 
faftened  rbund  the  waift.  Mr  Broughton  fays,  "  on  ovr 
firft  landing,  their  furprife  and  exclamations  can  hatdl^ 
be  iroagined )  they  pointed  to  the  fun,  and  then  to  oi. 


as  if  to  aik  whether  we  had  come  from  thence  (**    Thc 

arms  they  made  u(ĕ  of  were  clubs,  fpears,  and  a  fmali 

weapon  refembling  the  patoo  of  New  Eealaad. 

SKULL,  in  Anetomy,  the  bony  cafe  in  which  thc 
.:_  :. 1.C..1       c   A.. .— .^..^   MO  .,    c._  ' 


brain  is  enclofed.    See  Anatomt,  N°  11,  &c. 
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bA        Sa/tt-G^.    Sk  SCUTCUJUIIA,  BoTAKY  Imlex. 
I         SKY,  tbe  bloe  ezpanfe  of  air  or  atmorphere.     For 

9^  .the  learoii  of  it«  blue  colour  and  concaTe.iigure,  (ee 

^^^  Orrics,  N**  223. 

SKYE,  one  of  the  grettteH  of  the  Wedem  lAands  of 
Scotland,  To  called  from  Skianach,  which  in  the  £rfe 
dialeA  (igni&es  winged,  beoBufe  the  two  promontories  of . 
yaieRief>  and  TotemiAi^  by  which  it  is  bounded  on  thie. 
Ooith-weA  and  north-caft,  are  fuppofed  to  refemble 
wings.  Tbe  iiland  Ites  between  the  (hire  of  Rofs  and 
die  weRem  part  of  Lewis.  According  to  the  computa- 
tion  of  Mr  Pennant,  Dr  Johnfon,  and  Dr  Campbell,  it^ 
ii6o  miles  tn  length,  aod  nearlj  the  fame  in  width' 
tt^ere  broadeil ;  accordHig  to  others  it  is  50  jnSles  in 

r  lengtb,  and  in  fome  places  30  broad.  Tbe  ifland  o£. 
Siye  was  fonnerly  divided  between  two  proprietors  y  the 

j  inithetn  part  belonged  to  the  laird  of  Macleod,  laid  to: 
be  hneally  dcfcended  from  Leod  fon  to  the  black  prince 
•f  Man,  bttt  part  of  this  divirion  has  fallen  into  other. 
bands :  the  northem  dillri£l  is  the  propertj  of  Lord' 
Macdoaald,  whofe  ancedor  was  Donald,  king  or  lord  of 
the  iiies,  and  chief  of  the  numerous  clan  of  Macdonaldi,. 
irho  are  counted  the  moft  warlike  of  all  the  Highlanden. 

l  Skje  is  part  of  tne  fhiie  of  Invernefs,  and  fonnerly  be-. 
kmged  to  the  dtncefe  of  thelAes :  on  the  fouth  it  is  part-. 
ed  mira  the  main  land  \>y  a  channel  three  leagucs  in ' 
breadtb  ;  though,  at  the  ienry  of  Glenelg,  it  is  ia  nar- 

,  row  that  a  man  nray  be  heard  calling  for  the  boat  fiom 
«w  £dc  to  the  other.  Skye  is  ivell  provided  with  a  va- 
iietTofexceIlent  bays  and  harbours.  . 

I         i  The  iace  of  the  country  is  roughened  with  moun- 

I        talns,  ibme  of  which  are  fo  bigh  as  to  be  covered  vrith ' 

;  Gmw  on  tbe  top.  at  midfummer  -,  in  general,  their  iides 
aie  clothed  with  beath  and  grafs,  which  aSbrd  good 

;  paAorage  for  ihcep  and  black  cattle.  Betwecn  tbe 
aioantains  there  are  fome  fertilc  Talleys,  and  the  greater 
]Brt  of  the  land  towards  the  fea-coaft  is  plain  and 
anble.  The  iiland  is  well  watered  with  a  great  num- 
hcr  ti  HTers,  abore  30  of  which  a£Ford  falmon  ;  and 
i«ne  of  tbem  praduce  black  muicles  in  which  pearls 
■te  bied,  patticularly  the  nTers  Kilmartin  and  Ord : 

I  Maitiii  waa  aiiired  by  tbe  proprietor  of  the  former, 
that  a  pearl  hath  been  found  in  it  Talued  at  20].  Ster». 
ling.  Hete  is  alfo  a  conriderable  number  of  freih- 
water  lakes  wdl  ilored  with  tiout  and  eels.  The  Iarg;eit 
of  thcie  lakes  takes  its  denmnination  froin  St  Colum- 
ba,  to  wbem  is  dedicated  a  chapel  tliat  ilands  upon  a 
fiBall  ifle  in  the  middle  of  the  lake.  Skye  likevrife  af. . 
ierds  icTeial  cataraAs,  tbat  roar  dovm  the  rocks  with 
grcat  impetuoiitj.  That  the  iiland  has  been  &rmerly 
corcred  with  wooda,  appears  £rom  the  large  ttunks  of 
&  and  otber  trees  daily  dug  out  of  the  bogs  and  peat- 
mihes  in  eTcry  part  of  the  countiy. 

{gK»(    .  Froa  the  hught  of  the  Ulla,  and  proumity  of  the 

Nrc/iea,  die  air'feIdom  eontinues  kmg  of  the  (ame  tempera- 

^>  tuR}  fometimes  it  is  diy,  oAcner  laoiii,  and  in  the  lat- 
ter  aid,of  winter  and  b^inmiig  of  fpring  cold  and  pier- 
cjng ;  at  an  average,  tniEee  days  in  twelve  throughout 
4e  ycar  (c^rcely  &ee  from  run,  iar  leis  from  cSiuds.. 
ThcS,  attraded  by  the  hills,  ibmetimes  break  b  ufe{ul 
aod  ic&aAung  ihowers ;  at  other  times  iiiddenly  burit- 
iac,  poar  down  their  contents  with  tremendous  noife, 
in  nnpetnoas  torrents  that  deluge  the  plains.below,  and 
neder  the  fmalleft  rivulet  impaSable  i  whieh,  together 
«ith  the  ilormy  winda  £0  comaiaa  ia  this  counlry  in 
y«»t.XlX.  PartL 
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tbe  montbs  of  AataSk  and  .September,  &ei}uently  blaft 
the  hopes,  «nd  diiappmnt  the  expe£lations,  of  the  huf- 
b^dman.  Snow  lias  been  often  known  to  lie  on  tbe 
sround  from  three  to  feven  weeks ;  and  on  the  biglieil 
nills,  CTen  in  the  middle  of  June,  fome  fpots  of  it  are 
to  be  feen.  To  this  various  temperature  of  tlie  air, 
and  uncertainty  of  wealher,  tbe  fevers  and  agues,  hcad-. 
ac^s,  rheumatifms,  colds,  and  dyfenteries,  whicb  are  the 
prevailing  diilempers,  may  be  ercribed.  That  it  is  far,  > 
howcTer,  Srora  bĕing  unwholefaiiie,  is  fulliciently  evin- 
ced  by  expcrience ;  for  the  inhabitants  are,  in  gene- 
ral,  as  ilrong  and  healthy,  and  arrive  at  as  advai;ced  an 
age,  as  thofe  wbo  Iive  in  milder  clira3te.s,  and  under 
a  ferener  iky.  The  gout  is  fcarcely  kuown  in  this 
iiland. 

The  foil  Is  generally  black,  though  it  likewife  aSbrds 
clay  of  diSĕreot  colours  ;  fuch  as  wbite,  red,  and  blue, 
and  in  fome  places  fuller's  earth.  It  is,  however,  much 
Iefs  adapted  for  agriculture  than  for  pailure,  and  fel- 
dom,  unleis,  in  TCry  good  years,  fupplie$  itTeU  with  a  fuf- 
Sciency  of  proviiions>  Yet,  though  the  foil  is  not  very 
fertile  or  rich,  it  might  with  proper  management  be 
made  to  produce  more  plentiful  crops.  But  the  gene- 
rality  of  the  famers  are  fo  prejudiced  in  favour  01  old 
cuHoms,  and  indeed  fo  little  inclined  to  induilry,  that 
they  will  not  eaiily  be  prevailed  on  to  cbange  them 
for  better;  efpecially  if  the  alteration  or  amendment 
propofed  be  attended  with  expence.  Tberefore,  witli 
refpe£l  to  impiovements  in  agricultu»,  they  are  ilill> 
rouch  in  the  bnt  Aate  as  they  were  20  or  30  yearsr 
ago.  Ploughs,  on  a  new  and  improTed  model,  that  inL> 
comparifon  to  the  advantBges  derived  irom  them  might 
be  bad  at  a  moderate  e.\pence,  have  lately  been  intro- 
duced  into  fcveral  diilrids  around,  where  tbeir  good  ef-> 
fefls  are  manifeA  in  improving  the  crops  and  duninilh- 
ing  the  labour  of  man  and  bcaft  ;  but  the  laiid  of  Raa- 
fay  and  one  other  gentleman  are  the  only  peribns  in. 
Portree  that  haTc  ulcd  them.  The  ca/croim,  a  crooked 
kind  of  fpade,  is  almoil  the  only  in&rument  for  labouring 
the  ground  uiĕd  among  the  ordinary  clais  of  tenants. 
The  average  crops  of  com  are  8000  boUs.  , 

When  Mr  Knox  .viiited  this  iiland  in  1786,  the 
number  of  inhabitapts  amounted  to  1 5,000  :  but  be- 
tween  1790-98,  according  to  the  Statittical  Hifiory  of 
Scotland,  the  population  is  only  14,470. 

Yarious  mtnerals  aie  found  in  Skye,  but  none  have 
been  wrougbt  to  any  advantage.  Near  the  village  of 
Sartle,  the  natives  find  black  and  white  marcarites,  and 
variegated  pebbles.  Tbe  Applefglen,  in  the  neighbour- 
hood  of  LochfaIl8rt,  produces  b»utiful  agates  of  dif- 
ferent  colours  :  llones  of  a  purple  hue  are,  after  great 
rains,  fbund  in  the  riTulets  :  cryilal,  of  diSerent  colours 
and  £9nns,  abounds  in  Gneral  parts  of  the  iiland,  as  well. 
as  black  and  white  marble,  free-fione,  Iime-fione,  and 
talc  :  finaU  red  and  white  coral  is  found  on  the  fottthern 
and  weilera  coaiis  in  great  abundance.  The  fuel  con- 
iifts  chieAy  of  peat  and  turi^  which  are  impregnated 
with  iron  ore ;  and  coal  has  been  diicoTered  in  leveral 
diilrids ;.  but  it  does  not  appear  to  be  worth  work- 

«g-  .  .  . 

The  wild  blrds  of  all  forts  moft  common  in  the  coun- 
try,  are,  folan  geefe,  guUs,  cormorants,  cranes,  wild 
geefe,  and  wild  ducks ;  eagles,  crows,  ravens,  rooks,  cuc- 
koos,  rails,  woodcocks,  moaff-fowl,  partridges,  plover, ' 
wild  pigeons,  and  blackbirds,  owls,  haTirks,  inipcs,  ud. 
3  C  a 
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Skjre.  a  Yanety  of  finaU  IhrIs.  In  taSU  ^Cns»  tlie  auka> 
'  and  rail  appear  in  the  latter  end  o(  Apiil ;  tbc  fonnet 
difappears  always  before  the  end  of  June  i  the  latteE 
fometimes  not  till  Septembcr.  The  woodcook  comes 
in  Odober,  and  frequently  remains  till  March.  The 
tame  Torts  of  fowl  are  gcefe,  ducks,  turkeys,  cocks,  puU 
lets,  and  tame  pigeons. 

The  black  cattle  are  here  expo(ed  to  all  the  rigoun 
Qf  the  fevere  winter,  without  anj  other  provender  than 
the  tops  of  the  beath  and  thc  alga  manna.}  fo  tbatthey 
appear  likc  mere  ikeletons  in  the  fpring}  thougb,  aa 
the  grars  grows  up,  tbey  (bon  become  plump  and  juicy, 
the  beef  being  fweet,  tender,  and  finely  interlarded.— 
The  amphibious  animals  are  feals  and  otte^  Among 
the  reptiles  may  be  reckoncd  vipers,aips,frogs,toads,and 
three  difierent  kinds  of  ferpents  ;  the  &z&  Ipotted  black 
apd  white,  and  vcry  p<»fonous  ;  thc  fecond  yellow, 
with  brown  fpots  ;  and  the  third  of  a  browti  colour,  the 
rmallell  and  lcail  poironous. 

Whales,  and  cairbans  or  fun-fi(k,  come  in  {bmetime> 
to  the  found8  after  their  prey,  but  are  rarely  purfued 
with  any  fuccefs.  The  liAies  commonly  caught  on  th« 
coa(t  are  herrings,  ling,  cod,  ikate,  haddock,  mackerel, 
lythe,  fye,  aiid  dog-filh.  The  average  price  of  ling  at 
home  is  13I.  133.  per  ton ;  whea  iold,  one  by  one,  if 
fre(h,  the  price  is  from  ^d.  to  ^d. ;  if  cured,  from  ^d. 
tp  jd.  The  barrel  of  herrings  feldom  iells  under  19S. 
which  is  owing  to  the  great  diiScuIty  of  procuring  falt, 
even  fometime$  at  any  price  ;  and  the  fame  caule  pre- 
^ents  many  fr<»n  taking  morc  than  aie  fuffictcnt  fiar 
£heir  own  ule. 

The  kyle  of  Scalpe  teems  with  oyAeis,  in  liich  a  iqan- 
ncr,  that  after  rome  fpring-tides,  20  horle-loads  of  them 
are  Ieft  upon  the  (ands.  Near  the  village  of  BcmAill, 
the  beach  yields  muicles  fufHcient  to  maintain  60  per- 
fons  per  day  ;  this  providentiaI  (upply  helps  to  fuppQrt 
many  poor  families  in  times  of  fcarcity. 

The  people  ffTe  ftrong,  robuft,  healthy,  and  p(oli£e. 
They  generally  profe(s  the  ProteiUnt  religion  ;  asc  Jbo- 
ned,  braye,  innocent,*  and,  hofpitabIc.  Tncy  fp«ak  the. 
language,  wear  the,habit,  .and  obf«rve  the.cuActnitJtlnt. 
arc  common  to  all  the  Hebridcs.  The  jnecowuin  in 
new-bom  infants  is  purgcd  away  with  £r«(h  butter :  tbei 
^ldrcn  are  batbed  cvery  moming  and  evenipg  in  wa> 
tec,  and  grow  up  (b  ^ro^g,  that  a  child  pf  10  month» 
is  able  to  walk  alone  :  they  never  wear  (hocs  or  itock- 
ings  beibre  the  age  of  «ight  or  ten,  and  night-caps  ase 
hardly  known  •,  they  keep  their  feet  alway*  wet.)  <hcy 
lie  nn  beds  of  (Iraw  or  heath,  whicK  lail  is  aji  escellent 
i<eftorative:  they  are  quick.ef  appreheniion,  ingeniou*, 
and  very  «auch  addided  to  muiic  aod  poctry..-.  TIm^ 
eat  heartlly  of  (iih ;  bu^  f«ldom  regale  tbemfelves  with 
deih-mcat:  theirerdinary  ^od  conflfis  of  batt<rv  cheefe, 
milk,  potatMs,  coUwort,  bMchan,  and  a  diih  called 
ooir,  which  indeed  is  no  other  than  the  froth  of  boiled 
milk  or  whc^r  raifed  witji  a  iUcl^  Uke  that  ul«d  in  mal^^g^ 
chUcohite. 

A  fDrt  of  coaWe  woollen  clott^  called  e6>a. 
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of  dreis,  that  mwj  maid>-£»vaa(s  /t^iaitmiismm  ia  ia| 
out  thcir  wluile.iwges4hat  wiyr*   ■  >     .1     -       1 

There  are  two  fairs  held  annuAlIy  at  BoRtMii  (0 
which  almoft  every  part.«f  Sky  fends.caltle»  The-M 
is  held  in  the  end  of  May,  and  tb«  feeond.ia  tjbe  codcei 
July.  The  £si|:  cemmonly  coMiaues  £rom  Wednetiiy 
till  thc  Saturday  foUowiog.  Th«  .commoditici  whick 
are  ibld  in  thele  -are  horiĕs,  cows,  ^eep,  goata,  hidsi^ 
butter,  chceie,  fi(h,  and  wooL  The  catlie  lold.  in  thti» 
fiairs  fwim  over  to  the  main  land  thraugh  a  mile  or  htS 
a  mile  of  fea,  Thoufands  of  the(e  are  yearly  cxparted, 
at  iirom  2L  to  3I.  cach.  Many  of  tbcm  arc  diitea  t» 
England,  where  thej  are  fatted  6»  tbe  masket,  tak 
counted  delicious  eating. 

.  la  Skye  appear  many  rulns  of  DaniOi  ibrts,  wat^ 
towers,  beacona,  templcs,  and  iĕpulchral  aionomentt. 
All  the  £DCts  are  known  by  the  teim  Dm.i  (iieh  ss 
Dun-Skudborg,  DunpDerig,  Dun-Skerinels,  Dttn-Di- 
vid,  &c. 

SKr-Colwr,  To  give  thls  colour  to  gia&,  iist  io  the 
(iniace  a  pot  of  pure  metal  of  frilt  irom  rochctta  or  b«>. 
rilla,  but  the  rochetta  frittdocs  be^  i  aa  foon  as  the 
iBctal  is  well  pariSed,  t^e.  for  «  p9t^f  twenty  peuedt 
of  metal  fix  auncea.of  biafs  caldned  ^r.iMĕlf  ^  yut  it  by 
dcgrees  at  two  or  three  times  into  the  mctal,  Airring 
and  mixing  it  weU  cvery  tiac,  «od  ddigently  ikiirnniwg. 
the  mctal  wiih  a  ladle;  at  the  end  o|  Umd  hgiMS  the 
wholB  will  be  kcII  mi«ed,  and.a  praof.maj  li^tekcoj) 
if  the.  colour  bc  found  right,  Jet  the  whole  Aand  44- 
boura  longer  in  the  fi)raaqc,  and  tt  will  tben  he  S^Mt 
work,  and  nidll  prove  of  a  moA  beauti&il  iky  colooi, 

SLAB,  an  oatSdc  fappy  plank  or  i|iBr4.'&iii«4i<ff 
frani  tbe  fidcs  Qf  a  bmbet-trec.  ,.  TheHRyri  iti  al^  ^dcd 
for  a  flat  piecc  of  marblc.  .:  .r.  to  v      ?i    7,    r.i 

SLJtB-Lme,  in.  fea-Ianguage,  ••  finaU  ook4  -inADg  V 
bclnnd  a  (hip's  mam-fail,  or  ioB«-&il,  and  krW  ntiejt, 
through  a.block  attached  to  tbe.Iewec-yar^  ef.mjw4 
is  thence  traniinitted  b  twe  branches  ^{(^&ietoi  diii 
fail4  t»  which  it  is  £^eatd.  It  is  ubd  «».  ^iift  ^:4% 
fwl  as  occafion'Tequiaes.  and  mor»  p«<tiaalM^  &i(t  thtir 
caoTcnience  of  the  pilot  er.  (lceiiinasH  thamlwy.any 
leok  farward  beneath  it  as  the  ihip  advaaces.  -  t  •. 

SLACK-WATIR,  in  fea.Iaaguage,  «knetae  tke  inter. 
vb1  between  the  fiux  and  reiUuc  of  the  tide,  or  betimB 
tbc/iail  of  the  ebb  and  tbe  firfi  of  the  flood,  dmkig 
wbich  the  current  is  intemipted,  and  tbe  weter  appe- 
rently  remains  in  a  ilate  of  reil. 
,  iSLACJiEr^,  ■.iM3^<|/4»f^,  a  tena  ufed  b^aaiaiw 
to^H^dSi  a,ipof*^  a)^..(eiuvitri(iad  iiijaibnec  «bich  is 
mixed  «ri^  the,  w;e%;of  metals,;  ^yc^mtttkMt^jpSan. 
It  is  the  fcoria  «w  fcum  feparated  iirom  the  Sirhce  af 
the  former  iuGons  of  metals.  To  this  is  iiwjnant^ 
added  limefione,and  fi>metimet  a  kind  of  coatie  Iton-oie, 
in  the  running  of  the  pooier  gold  ores. 

SLATE,  a  flpije,«^^«,ny}fta.J^j^twe^  I^"?*^ 

_itn)ctt}rc,  rp.UtUPgA  ^to  :bfiK.,fmi:s^  «mti  .nncti^  of 

or  eaJ-    .  wbicjj  jufe  epiploy;^  /pr.coyf^^^ies,^eft  Ci^hWKr, 


Sbwj; 


ttlAi,  the  manufaaure  of  tIieJrwnves,  made  into'  ihort     underMiNEX.A^^G.T»|  j,,^ij, 


in  bctter  9rcuraftanees  appe^  Jn  tartans,^  a  bonpe,^  .%nd  .^AJJ  «*ci^'*!li  i^* 
ihott  ho(e^  a%^  Rime  \ji  i  hat,  ihort  coat,  waiilcoat,  and  *,  haglaum  lp,lap^i:.,|:OT  \ 
btBecbes,'6f  ScotbVot  £ngliibinanufa^re.    Tlie  wo-   ^tM^potia&ocon&al 


ay"?,Gip^bpc%. 
r  by.,  dfi$ned  it  .}o  be  ''aiiobi. 
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Ikiyy.  kitrM^rlyMiledwAi^e^NlMibasgitenttttliitiireeabiBtb 

P>r^  tSdua^  ■'debl^l*fai«ii  lie  cotdd  nt>t  other«tife  pay,  dt 

*^  __^  wfao  bas  thiomi  it  away  Vt  a  gnne  tfhtizaxd  i'  fn  m:l- 

^       ajr  iMtiens,  debts  bave  been  legally  <&rcharged  in  tbis 

UMcr;  and  in  tame  rav«ge  tribe*,  fi>ch  !s  tne  univer61 

«dDoy  fer  mming,  that  it  is  no  micommon  thing  for  a 

I0«i,'afler  himng  Mt  at  play  all  his  other  protiert^,  td 

takecoM  •  Bngle  throw  of  dicei  hin>relf,  bn  Vnk,  and 

tMiehildrenrA).    Tbat  pirToAs  Who  I.!.v>ethus  Idt  tbiii^ 

libetty  «M  6»rt»i   «pill  hardljr  be  denied ;  and  {ta^ly^ 

At  ia&tiHted  gameAei  is  a  Ane  by  bis  own  cohtraA. 

Ilbe  dtbtor,  too,  lf  be  was  avf«re  of  the  lair,  atid  con-: 

I         tR6M^bts  larger  thatt  he  could  rearonalAj  exped  td 

I        le  ■U4  tik  pay,  may  jtitily  be,ccnj>dered  as  having  cdm^ 

I        niHier  an  obligation  to  labour  for  tbe  beneSt  of  a'  ictiaai/e 

^ĔikMt-tiaM  ei>ifent-t  'ibr  «^ery  'mah  -  fr  liiffweritble  for 

lU<tfa»<luitMni'«ii^fet^ntes  of  hii  vdluntary  aaioAs.  '^- 

i^^TUydeiiiidoAOi Aayeryi^ems  ttrbe  defi?ftive  tivtA\ 

ttinaMUrate.     A  ^an  may  be  under  an  obligatibn  td 

labcor  tbrougb  Iife  fer  tbe  benefit  of  a  mailerr  and  yet 

ihat  «ailer  tmnt  no  kight  to  difpare  of  him  by  fale,  or 

iatny  otbtir  wa^-to'  mtkelmnthe  property  of  a  tbinl 

pwiiu  ;  but  tbe  word  'jfi)W,  at  ttTed  among  usj  ''alway^ 

imm*  i  fetfen  who  mil^  be  bbught  and  fdld  like  a 

beaft  m  Ibc  ■Hske*  (■).•■  lA  its  original  fenre,  indeitd,- 

ittnso^  tbe  iame  import  with  ttoble,  ilhiftri>ut  t  bot 

oA  nttmbers  of  ^  pnpl^Mmortg  i^om  it  hAd  that 

:        iMiSMtisn  b«ing,  in  thededKne -of  die  Roman  empii^e, 

VA  by  their  «toawtrymen  to  tbeT^tneti^s,  and  by  tbem 

iUfaSiA  cma  all  Euiope,  the  word  Have  cAne  to  de- 

I        itl«t  ptsrTan  in  the  lo«vieft  ihite  of  ttrvitude,  vrho  was 

!        ooDfidered  as  the  abibtute  property-  of  lus  mailer.     SM 

I         flHIJMAOY;>W^  220.' 

tgi^  'Astiothing  CMi^be  more  etident  than  that  all  nien' 
B^htte,  by  tbe  Isw  of  nature,  an  eqaal  right  to  Ii£e,  liber- 
Eb.  V^tad'«he  fndnee  of  their  own  hbour  (fee  RtGMT, 
wP  5.),  ir  it  not  eafy  Co  conceive  what  can  bave  firft 
Wmc  porr  ci'-%iaa  to  imagine  that  they  had  a  itgbt 
WimAnemMtlier.  Ineqaaliti^  of  ranlt  are  Indeed  in- 
Wlfchk  httMt  (odMy ;  and  iiroiti  them  reiults  that  fer- 
liMdt^yMuil^te  ftlifhded  in  c«ntraft,'«id  is  o^tempOr 
iaff dKrati4a.  (8ift  Mokal  Piai,OftornY,  N° 1 4t.>  ^t^ 
«M  lus  mach  propfaty  has  many  things  to  attend  to, 
aod  BtAttW  tf  fMfed  to-  brto'  ptirfons  to  «flift  and  fervft 
Ua ;  while  thofe  who  bave  littk  or  no  property  mnft 
falte<(MtIly  willin^  to  be  hired  fdr  tbat  purpofe.  And 
iftb<»nitlt«r  be  kind,  and'the  fervant  iaithiul,  they  \*.ill 
bodi  be  happier  in  this  conne^on  tban  they  ccnild  have 
bflH  oiir<nf  It.  BM^^rOm^^  ftate-bf  fervittide,  whine  the 
fl)ve  i*  tt  tte  tiblblute''di^^<int  of  Mk  naAer  in  aQ  (Hliigs, 
sad  oay  be  ttMarfewetf  wMMttl  *hit  «(m  eonfetlt  itoA 
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«««■^opi^etoi  tb  ibolher,  Ilke«iox  of  tn  a6iljj(p})uiefs   Sltvt^.  ^ 
ttcift  be  for  <Ver  baniAed.     How  thtn  came  i  traffic  (b  "~^ 
ttnnaturd  and  uiijuA  ds  lihat  of  flaves  to  be  originally  iri< 
troduced  intd  the  world } 

'  The  comtnon  anfwer  to  thii  queftion  h,  that  it  took 
its  rire  among  filvages,  *ho,  in  their  frequent  wars  with 
each  other,  either  maffacred  their  captive^  in  cold  blood, 
6f  condeAmed  theni  to  pcrpetual  flavery.  In  fupport  of 
this  opinlbti  wi  have  heard  !t  obferved,  that  the  Latiii 
^lkijĕmut,  which  fignifie$  not  a  Mred  fervant,  but  k 
Jbv^,is'(iAivtAfrbm/ervare,  "  to  prefenre;"  and  th^ 
fiich  mtn  wtere  calle'tf  y?m,  betaufe  they  weie  captive<, 
^hofe  lives  were  preferved  on  the  condition  of  their  be> 
«Mhihg  the  property  of  the  via6t,  3 

'   That  flavery  had  its  origin  firo«n  war,  we  tbink  ex-Origiii  «t 
treinely  probable  (c),  nor  are  we  inclined  to  controyert"*"^ 
iKjS  etyniblogy  of  the  word  /ertius ;  but  the  tragic  in 
iheh-|)re\^ed  4hn6ft'  univerfa)ly  long  before  thc  Lalii» 
language  or  Roman  name  was  heard  of ;  and  there  ts 
no'  gooS  evidenci  Vhat  it  began  among  favages.     Thfc 
Word  tii,  in  th«i  Old  TeRament,  wbicb  in  our  verfioii 
is  renderedyj»*/»*/,  fiOTifies  litersAly  a^aw,  either  borA 
itt  £he  femWy  or  bought  with  taoney,  in  contradidinc- 
tlon  to  Var,  ^hich  denotes  a  hired  fervant :  SaA  as  Noah       4 
«akesule  of  tbe  word  ia»  in  the  curle  which  he  de- J^"  »  "* 
notinces  upoh  Ham  ahd  Canaan  immediately  after  thc  '  "*•"' 
deluge,  it  would  appear  that  flavefy  had  its  drigin  b^- 
fore  that  event.     If  fo,   there  Can  be  little  doubt  bu( 
that  it  began  among  thofe  violeni  perfons  whom  oui 
tranAators  nave  called  giaiits  *,  though  the  oiiginal  wor^  •  Oe»  vi»' 
0»^t>  literally  fignifies  affiu/ters  ofotnert.  Thofc  wretch-  4^ 
ti  feem  firft  to  have  ieized  upon  women,  whom  the^ 
forcibly  compelled  to  nuriiHer  to  their  pleafures ;  and 
from  this  kind  of  vioIence  the  progrefs  was  natural  to 
that  by  which  tbey  <^flaved  their  weaker  brethren  amon^ 
the  men,  obliging  them  to  labour  for  their  benefit,  with* 
ottt  allowing  them  fee  ot  rewerd.  ^ 

After  the  deluge  the  firft  dealer  in  flaves  ieems  td  Nimrod  «1» 
have  been  Nimrod.    «  He  began,"  we  are  tbld,  •♦  io  hi^ntA  hit 
■  mighty  one  in  the  earth,  and  was  a  mighty  hunter^P"'*'" 
before  the  Lord."    He  could  not,  however,  b«  the  firft 
huntet  of  wild  beafts;  fer  that  fpecies  oT  hunting  mult 
have  been  praftifed  from  the  beginning;  nor  is  it  pro- 
baUe  that  his  dexterity  in  the  chaTe,  which  was  tneri 
the  univerfal  eniployment,  cbuld  have  been  fo  iar  fu- 
perior  to  that  of  aU  Tiis  contemporaries,  as  to  entitle  nim; 
to  the  appellation  of  the  "  the  mighty  bunter  beforie  thei 
JE<6rd.'*     Hence  moft  commentators  have  concludedt 
that  he  wat  »  hunter  6f  m^n ;  an  opinion  which  they 
thirik  receires  feme  courilenance  {rohi  the  import  of  his 
ttnne,  die  wbrd  tKritro)!  fi{rnifyiriK  a  iiebeL    Wfaatevĕr 

•  3Ci  *  '       '  •         b«      , 


(a)  Ak^m  (quad  mitei«^  ^KSm  intet  feria  exercent,  tanta  lucrandi  perdenilive.temeritate,,ut  cum  ominia  defe« 
MM^estiieiltt»  «i  <Mviffiaiti]|(iilE(U  A^Oberlittt  et  eorpore  cooteridatitl  Yiaus  yblurittria^  reryitittiijk  adit  }'quafa< 
ibiMnir,  tptdgirii  lobt^r^^alli^ar}  Hi-ik  Vei{ii«  jiatitur Tmntut  ie  Mor.  Germ. 

•-tlie  &vuc<  of  Notdir^JI&eHiia-  Ctre  ^iially  adAided  to  ganung  i*iih  the  ancient  Okpsams,  tnd  fhfe  negroet  dM 
the  Shm  OmoC  6dnte  (lerha^  Aillmbre. 

(b)  "Ae  Roman  oratoT''^  definition  6t  Jlavery^  Parad.  V.  is  as  accurat^  as  thy  that  we  h<ve  fed»'.  "  SerVitiis  eff 
dlkSStii  hiB&  ndtti-et  abjoATet  <rUtrio  «irentis  iiio  ;**  virhe^er  the  unhai^y  pedibtt  fell  into  &A  ftate  with  t>t 
t^inuulliis  0wn  ooittiaS  ot^coiiieht.'  ' 

-  (e)  rn  flhe  iirfic&*S5ftlr1fT,-  -Ae'  Aarf*r  WtH  firid  an6lbei<^aecount  ot  the  origin  df  ifeverT,  Whrck  Wi  thiAk  li*^ 
wMtprobmWiJ;  AuHigh^we  hiV4  hbj  thin«f((ri%d  !t,to  this  place  [  a^  il  would,  iri  our  opinort,  be  v#^g  to  givi  to 
*e  writer  ttWwe  ktibwto  bellfc^rtf'ili<oftief.'''It  may  be  "proper^-Tioweyer,  fo  obfervfe' hetty  that  bK#etR'tS«' tW* 
tr&les  there  is  bo  contradi£UoD,  at  barbarout  wart  wcie  certaioly  oitt  fostce  of  flavery. 
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'  eTef*,  By  conqucfl';^fbr]it  ap^ars  from  3cripri>i*,'  that 

^he"favaded  ^he  teirhories  qi  Afhar  ini  ron^  Df 'i/betn, 

'  who  hbd  fettw(f  ^a  SWnar ;  ttnd  obligihg  Ki^^to^iemo^e 

■  jntd  Airvi'Jst,  W  fdted  upon  Babyleii,  and  made  itl  the 

'  caoifer  it  \^c  flrfl  kingdotn  in  the  wadd.     As  he  hbd 

■'gttat^^dijiai  in  vi4w,,n  feems'to  be  in  a  high  de^ee 

•^?c»bS|)fe'tliaf  Ht  madt  bond-f«vanu  of  the  capa^es 

•  'whom^lie  i(5<!fe'in  .HiV  \fiixr,  and  emplojed  them  in  buUd- 

>  ^ih^W  T^t^a«ihg"(fii  Wt^opoUs  of  his  kingdotn  ;  ahd 

^^A^i^^-gitiHUtlsitoBt  dkted  t^e  origin  of  uoAdilu^nan 

''fl2Very:'  •'"J''":^'''^*    o    -.i.  ^)     i    .,  "■• 

"TlrafJftil:^rtiu»^erfHv|can  liarcH/be  queflione<)  j 


AbrahMD.    Abl>S^i 


T.1 


■^«  4.  ^  I  [  0388  1]  ^S    L    A 

■be M ifS»,  thtri mA .^fi^Wdabt%tl tbat lie heciAe     Ue.    .If W Vxpfeflfy-nAiH»ri(«dbY«e>9iaii &fr, -ia  s^, 

'orie  by  vtblfnti  ^"'Ibt  b^rig  ilie  $xth  fbh'of  •  whiclt.aW.iMhy  diPi«fa*shbW fijch ferviitts Ttttettrtt'"^ 

Jiis-iattier,  'and  appdreWly'  t^otl»  yoiiwgm  than  tiie  olher  tireMed,  'Jhey  w*pe  to  be  bottght  6iiiy  of  ihe  keatiM» ;  ^„^ 
kw,  it  is  not  likislythathikinhetTtatite  e.^ceeded  (heirs  '  fbr  tf  an  IlraeUte  grew  poor  ■aiid^bki  himfelf -eilbeT  to[,y,iieii3 
eftbcV  ifi  eytent  orin  .pojhriKtion.    Hfc  etilarged  it,  how-  ■'difcharge  a^debt,  or  to  procwe  the  meam  of  fabfifleii*,iiki»». 

he  was  lo  be  treated  ttot  as  a  9avie  «taK,  btttas  ahsed 
fervant  T3v,  and  reltored  tor'freedMi  at  the  year  of  Jti. 
bilee.  "  iioth  thy  bond-mei»  and  ihy  b«nd  laaids  ({lyi 
Moies)  ihall  be  l4  thc  heathen  that  are  roand  aboiH  yoi: 
of  them  Oiall  ye  buy  bond-men  and  bond  maids.    Awl  1 

fe  (hall  take  them  as  att  inheritance  for  your  cihildicn         1 
ailer  you,  to  inherit  them  fer  a  poS^eilioit ;  theyOiaD-be 
yoor  bond-men  for  ^^erll."     UnliiBtted  as  the  pow)  i^. 
ttus  giv<en  to  the  Hebrews  over  their  boiid-fervaiiU  0(39,40^ 
heathen  estra6Uon  apptars  to  haye  been,  thcy  were  iMd-4^ 
I7  ptoliibited  from  acquiring  fucl)  preperty  by  any  ether 
means  than  iair  purchale  :  "  he  t\Mjtea/etA  a  man  ahd 
feUeth  him,"  faid  their  great  lawgiVer,  «  ihidl  fttrely  1» 
put  todeath  j."  JIct. 

Whild  flavery,  in  a  mild  form,  was  pcrmitte4  among''- 
the  people  of  Ged,  a  much  worfe  kiniid  of  it  preratkiij^^ 
among  the  heathen  nations  of  antiquity.    With  atlierti!.,| 
abomlnable  cuiloms,  the  traffic  tn  men  quickly  fpreadinrii 
firom  Chaldea  mto  Egypt,  Arabia,  and  over  all  tbe  eai}, 
«nd  by  degrees  feund  ils  way  into  eyery  known  regioo 
under  heaven  (d). 

Of  this  faatkflil  commeKe  we  ihaD  not  altCBptio 
trace  the  progrefs  throngh  every  age  tmd  coimtty,  biil 
ihall  content  tiuHeWes  wiUi  taking  a  tranSeitt  view  tif  k 
amoDg  the  Grecks  and  Ronkans,  and  a  iiew  dtherih. 
tions,  in  whoGi  caittmis  -ttitf'aEiftnDen  our  icadeit^ail 
be  intercAed. 

One  can  hardly  read  a  book-  btthe  IUm}^  Odyfl&,s< 
without  pereei^g  thiC,  in  the  BgcO^Hoii^,  iH  ^mantnmn 
of  war  wete  liable  to  be  trektedlis  {kit*,  atid<k)ii|)eB(d,(''^<' 
mthout  legard  lo  their  nmk,  fe3C,-or^y«lt«i  tbr-labenr 

, „ — r ,...    fcr  theiir-ma/ler»  in  ofitce»«f  Aĕ  'i9iifAtigUf.    60 

to  tae  {iStriUiSi  fbr  thl^  utiinttoded  {njury  that  he  ^d    ttniteriallywas  this  citiel  treatmeiitofiekptfiie('MultlU 
diM^its',  "^  Vi  t6ok'1heep'itita  oxeft;  andtnen-fervaiUs,    to  be  the  right  of  the  MSM,  ^at  .the  {MiitinlnidaM 


pnd 


\/{mt  itlttidltid^ijnlyeriiny  in'ihe  age'of 

H)  ^WWiii  t^Uhin  feventv  ye^rs  afVer  the 

ift)dX"Trha^"i)dttiarch  had  threc  Imndred 

«ttr*Mftifio^"ftate,  iJoitlnllis  own  houTe, 

HSb^ite  <Wth^WKoiti"HA'^iirfued  and  con- 

^uei^ed-^Hl  flft^'^ftigs,imj''hj(a't4Ken  yaptive  his  bro- 

t  Cen.  «i^-ther^^lbn^'^.".  And^Me^-apjAtwi'  mW  'ih'(/'ii!.nveriation 

■"whitJh 'idail^iSte  brtWteA^Hlti^WtiPe^kiWg  of  Siaom 

•'sirttr^SIMlittW^^mebbih^J^imedthe  fcbi%aeror  hkd 

'         »  right  io  coniider  his  prironers-  ja^  part  of  iRy  .fpMl. 

„  "       «  di^iaS^Ciji'  afc"kini5  m"pM»ts,  ■  ai^a  take  the 

rl&  agltH?'",  K  Is  triak»<!f  ev?d&t  <v6m  nvmberl<ifs 

i/afWfilltefle,<(Hiit.'(hĕ'dcttt;tftici'whotft  ogr  tranf- 

HiitP/A^^am^km^  tSafe  *iys-ufifverfaliy  coAfi- 

W*».>*araf  4iffl  11« ff«*ki''snd'hertls.'  Thus  when 
=>  th?  f£:V^A<Blg(«hiii  defcriM  th^-we^th  df' Abraham,  he 
')^a;,Xth^  ^l^^d  Rieep  iM  oken,  and  he  'afles,  and  men- 
'Ih^i^tj^  ^3  )iii5i  &rvants,-  and  die-atTcs,  and  cameli.** 
'.Adia..i^^  Abimelech  wi(hef  t^^make  Ibtaie  reparatipn 


Heaor  in  the  vexfft»6t  tM^i^itkrtiet^m  giAAt 
IMt  iareweU  of  hh  Ink,  when'tt  wai<KM9«c4%8|«Sb 
4o%(ifott!  her  tvetyMN>nroliti«#4i(CiM3JWffer;^^^      Mr, 


"tfriM  "<e<^enlfetvants.-rihd']|aw  tHem  unto^-Abiiham^ahd 
reftored  tai'hiili  ^^  his  wiic."  The  rich^  a^id  jpower 
f f 'Ilaii6'  ati^  Jacob  are'  efltmaUtf  in  dw  Wj  hmt  m^. 
ner.  Of  (h^  ibrmer  it  is  &id,  that  *<  tlhe  •nian  waxed 
g^dit;  an4  went  forward  and  grew,  until  hie  becaine  vity 

Seat"i  lor  He  had  poffeffian'  qff  Abcks,  aiid  lK<fieflIon  •«  '^".»p_  l...  »1...  -:a««.  i,_.j 
*,'  atirtAiat  ttirt  d(  fcrv2nti,  m^^n  kft.ve« ;  ,hd  '    "  ?L  w^hll&iL^r^ 
tWPbiliMtws  enyteihim."    l^llt  latter,  Weere  told,   -  Th«  we«rht.of  watet  iiroB 


as  a  thinf.of  courie  whicb  could  not  be  ctiMeaeil^ 
'm<th«%oiiqiieftorTray,,iliewtaldbecdii^MR^  ' 

-Ti  _  '.  -;--     j-    -  -     • 

,.'To  bear  the  viiSor%  hard.conuniods,  e^.bri 
s  ,j  y,h«  weiglif,of  water  iiroj»  ttx»;rl^>  ' 


mllt  *^0tAtyf'h'ktiomii&H^k^e«i  "iWA  tf 'tlA  Bi- 


»a.4> 


pl^tloa. 'the  PhoenKIIil»,  «n^^KiJKiiUy  ipie 

_.. ..,  ,-^jttdt  'mtMi  mh^^ttn^g  to  \xiiSdimt 

bkod 


H 


tiiifetiIni«inV'wanas  th&<^tiU1ft 

ib<ittrat)«^.Wt&imV^c: 


ij  acj  iilBss.  ...nii ^ir*  ost 
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■»»^«,p^c-U>n4uwly  t^W  f^»=J«?>W'''^?^'j  ^•'l'p,'4''»     hwt:,  ;lp,  gjv«  Bdwttance  to  the  yiefts  inyited  to  a        * 
,     .     j-   L     /-«j  n-  -    .1,  n- .  jj.^^  hjmreUwba-     /eall*,     In  ihc  eatly  periods  of  the  commonwt 


i 


Mt  .jrf_.t})e,cP4yfte|t,.,mjrfl^  ^^j^cicn^^ 
««gjn^rnpyr^  e(9i»je|i  ji  fnMeyof.<his  iiind  laij  for  hin» 
by  a  fa!r«  Php;,uciaq^  who  had  doomed  the  hero  to  14- 
b^(|ii  llav%x  '•  9"^  *$  ^be  wbole  narra^ve,  in,  which  this 
GiruiiBU4»eejis.  tgJd,  i^  an  aKt^  ^dion,  intended  to 
have  ihe  ^[ipearanf£  of.  truth  lo  an  Itliac^n.pearant,  the 
piadicc  of  kidnapping  ilave$  could  nat  thea  have  ,op- 
p^ared  iiKredible  to  any.iphabiunt  of  that  iiland- 
'  Such  were  the  manners  of  tlie  Greeks  in.the  heroic 
•ge }  nor  were  they  much  improyed  in  thts  refpe3  at 
periods  of  greater  refinement.  Pbilip  of  Alacedon  ha- 
viug  cooquered  the  Thebans,  not  only  fold  his  captiviqs, 
hot  even  took  money  for  permittiug  the  dead  to  be  ba- 

'''^' .  ried  ♦  ;  and  Alenander,  who  had  more  genero^  th^n 
^  ^,      Philip,  afterKards  razed  the  city  of  Thebes,  and  fpid 

^i^nrr  the  inhabitants,  men,  women,  and  childrcn,  for  l]avesf. 


commonweallh  it  •  Kamtt^* 
v(Hi  cuttoibary»  vx  certain  isicred  Ihews  e\hibited  on  fo-  Skeulnt. 
lemn  occaGons,  to  drag  through  the  circus  a  flave,  who 
had  been  icoureed  to  death  holding  in  his  hand  a  fork 
in  the  form  oi  a,.gtbbet  f .     Bul  we  need  not  multiply  }  Cicero  ii 
prools  of  the  cruelty  of  the  Romans  to  »heir  ilaves.     If  P'"'»-  ''b-  »• 
the  inhnman  cc^nbats  of  the  gladiators  (feeGi.ADiA-'"P"     ' 
TpQ.s)  admit  bf  any  apology  on  account  ot  tlte  martial . 
fpi(iit  witli,  which  they  were  thoiight  to  inlpire  the  fpec»- 
tators,  the  condu^l  pf  Vedius  PoUio  muft  laave  proceed- 
ed  irom  thc  moft  wanlon  and  brutal  crueky.  This-man, . 
W.ho  Aourillted  not  in  the  earliell  periods  of  the  rcpublic, 
\vhqn  the  Romans  were  little  better  than  a  iav«ge  ban- 
ditti,  but'  in  the  poltHied  age  of  Aueudus,  freq«ently  < 
tl)rew  {\xc\i  .(l<ives  as  gave  him  the  41!gbtefi  offeiice  inta 
hi$  j^thpoiid^  (0  fatten  his  lamprcys  ;  and  yet  he  was  fuf- 


^l^  Thls  cruel  treatment  of  a  brave  people  may  indeed  be   .  fered  lo  die  in  peace !  The  emperor,  indced,  upon  co- 

r  (•    I     .        1  11.        .L        r   ,\  •^X r _: ..   .L.  I... 1..1 TL: 1— J J     U!.    1 


w 


ming  to  the  knewledge  of  bis  cruelty,  ordered  hu  lam- 
prejs  to  be  deitroyed,  and  his  ponds  to  bc  fiUed  up ; 
but  we  do  not  ijecolle^l  that  any  other  punifluiient  was 
iuilidled  on  the  favage  mattcr.     Till  the  reign  of  thc 
fame  empcror  the  dep^tions  of  darct  were  iKVer  ad-  - 
mitted  in  the  courts  of  judicalure  ;  and  then  they  were  - 
received  only  when  pcrioiu  were  accuied  of  treatonabie  - 
pra^ces.  ^.         n 

The  origin  of  flavery  In  Roroe  wu  the  bme  «s  !nOri|;inof 
every  other  couotty»     Prifoner8  of  war  wc«e  ^i-  courC:  ^'«n»" 
reduced  to  that  ttate,  a»  if  they  had  been  crimtnw.  "'''''.. 
t,  p;  ijapdJiy,  CWiWy^I^ii  i?Uht7ugh  to  them,.  at    ^  Tlbe  diAatOr  Camillus,  one  of  the  moft  accompUihed  gt' 
'      "  ^"  ■'   ■  ^     "'   '"       neraU  of  the  republic,  foId  his  Hetrurian.captive(  .to  pay 

t||>e  ^oman  ladies  for  the  jewels  which  they  had  jprelcnt- 
ed  to  Apollo.  Fabius,  whofe  pautieu*  conduS  Gived 
iiis  country  whcn  Hannibal  was  ^dorijww-ia  Italy,  hav-. 
ing  (ubdued  Tarentum,  reduced  30,009  of  .the.oitizen» 
\o  i}av(ryt  >nd  ibld  them  to  tbe  mgheil  bidder.  Corio- : 
lanin,  ,whei^  diiren  Irom  Roms,  aod  £ghting  iot  the  - 


fuppofed  to  have  procecded,  in  the  (irll  inllance,  from 
the  avarice  of  the  conquerori  and  in  the  fecond,  from  the 
mo^enta^  re(t:ntmer)|^of  a  man  ^yho  was  favageandgene- 
tv»  by  tums,  ai>(l  f^^,t)«(dt  n^  ,comm;md  of  his  paHipns. 
\Ve  ihall  not  B9^v^{y..a^ignvit  ito  other  caufes.^  b;it 
'  ffom  the,jMrnj«.jiji  si|^W'J^<f)?PBrt*«w  beliaved  totheir 
llaves,  there  is  little  reafon  to  tmagine  that  had  they  re- 
c^^  %om4hB;Phchi»ns,tij^.fis^««i  pTpvflcation  with  A- 
lejcaodet,  .thf;XcW^Hl4  Juu'?  .trpalĕd  their ,  captiyes  with 
'■'  i^tWter.  lewah  ,.<V  At..§parta,/{fay^.»,  bumane  and  cle- 
(I^Yies  wqrft(^T*'.«d  with  a  degree  of  li- 


M 


their  huibandmen  and  artiiicers,  their  pr<;«)4  ,and  i^Ie 
.■«Sli^^W^iHd^lrt^i^P^^ril^^t^neseatieso^We.  The 
LaoBdenwnTO, jwiv.h,  ^trgjncd  up  in  ^he  praatce  pf  4e- 
J=4^)8  ^ySib^^iM^oC  Jh4^  poor  mep,  ivere  fi:om  time 
.tp:j$B«f  ]^to)»i()pc!n,|thw>t  it),o>der,t9.(how  their  pjro- 
.iP''^^'MSH^S^K'^ff^''^'^^     ^^  '*f^^*  withotit 

^i  aj/t,  f4^)^tl^  thMr  mtMd*re(l  d^ree  tlj^Upd.Jin  pMe 
kMHi  Bfl&ow  with  thejconi)|y«u)ce^f  law,  but  )?y  itpp^ 
itlMBi/iPaRWJP^-A  *uch,  in  prwn«?|l?iig 
.*  «fi:£P'rt  oi{(fec«|<y,aa(4;thi;.vij;ta^ 


Vpyi^  ,)cjiHi»led  iiot,tOimtike.(I^ves  o£  his  ow^jpouotiy- 
i  !^^^iLA^^  Julius  CaBikr,  unong  wjjii^  fftull$  .wantoa 


ndy  of  Euri|»des  in  which  Hecuba,  the  wiii!  of  Priam,  l^the,  ^^^mn^enwealth   thej  were  authorifed  to 
..^  \f(giafkK*A  V  lainenting  th«b,iheon'M  ^)>^^rf]ih(L »     cebtprji  and  even  to  put  them  todeath  (f). 


.pme,.  we  pii 
:own  b^ 


fell  fuch^ 
itpr|4  and  even  to  put  them  to  death  (F).     Thechit^ 
ydrep,  orljayes  were  the  pijopert^  not  of  the  common-. 
„  .i:?.M^W«f«»-    iJBaW^.rWO?  ^«ro^n^.pare^t^  but  of  their  roaflers}; 
onf  x>f,yx#.,«j}|^-  ,a^  thus  «(aj^Uijey^peip^u^  vx,  ihe  lanuBu  of  fuch . 

unhappy ; 


,'Wa.  l^Di 

or  letten 
,te,.wbo^^ 

Itejthen 


tbnly< 


ntetii,,Tfl?jUlt]uejure  judicaus,  tngintt  dier julti . 

Ujdibus.  *  When  the  debt  is  confeir£d,  and 
't  ormrDearinM.:  aiterwards  lay  hands  op  hin?,;  bind  him  eilher  with  !/!c,ord 
re  cxpircd,  if  tne  debtor  Had  tiot  (5ifcharged  the  deht,  he  was  kd  to  the  pts;-. 


liWWMMjr  ^"  ^''"■■|i^'*"^'<l(t?  ''^?  •^3%'"  M'^^:  ^?^^ofjRrace,.to  raire  the  riiin  for. 
h^WW-iSLi^h^-M^j-^^^hil  ",/£!?'.  «^o^^^^^^.TMj^^u^j  triginti  dies^jutti . 

»-f  ite^^j[Vc|(p  aut,,n^rv<^,' aul  com^l.     ■■       '          ■ 
yiwereL_^ — , ^       „,     -^,        ,  _ 

*W1fSJy?^')?i?-''''?4','^'^-^5j\-*'**'^  boutid  bira  and  k«;pt  hira  iu  c^aiiis  for  the  ij).i 
iiMjBa^t-^P  fvKfPH»vely,  i\\e  debtor  wa^.1;^r^ught  \o  the  tribunal  oF  fKe;|)iap- 

ijlWjBawing  lijs^ebts ;  but  if  nobody  appeared  ^ij,|>eh,^U  ^f  the  )'^ebtor  af)f  r 
id  atighrto  inHict  the  jiumriitnenls  apj^inj£fi.^l^y)tM  i^,^^.^'^|j5f|^i»,nur^inis> 

^ "  '  '    '    'capile. 
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«l    X.    A  {    39?    J  9,    U    M 

fell  itito  th«it  ftat«^  wWtbcr  throu||»  ;  tbe  fucc«lsfuji  girnMft«r  Vft*,mt1i  cwHlsttOrtMi^MbrU*  Atay,* 

c>ufe  be  felt  tbeu  tiv  ddtelt  bdiJ^a,  Mtd  b«c«Hfe  t]w» ''^^ 


1« 


„  »3 

imng  the 
•ncient 

Cennaiit. 


unlmp 


tbe  ebance  of  war  o;  the  cnielty  of  a  lordid  creditor  (g). 
Tbe  confequence  lvas,  that  the  number  of  flaves  belong- 
iag  to  the  rich  patricians  was  almoA  incredible.  Caiu> 
CtBciliui  ISdonH,  who  died  aboat  feven  years  bcfore 
the  Chriitian  eta,  left  to  hig  hcirs  41 16  (laves  ;  and  if 
Bnv  one  of  thofe  wretched  creatures  made  an'unfuccef$- 
ful  attenipt  to  regain  his  liberty,  or  was  even  fufpe£ted 
of  fttcb  a  defign,  be  was  marked  on  the  forehead  with  a 
itd-hot  iron  (h).  In  Sicily.  during  the  inoft  Aounnung 
periods  of  the  commonweatth,  it  feems  to  have  been 
cteftomary  ibr  maiters  to  mark  their  flaves  in  this  inan> 
n^r ;  at  leaAwe  know  that  facb  was  the  pra^ce  oF 
IhUttophilns,'  wbo,  not  fatisfied  with  this  iecarity,  ihut 
up  bts  iiavet  every  night  in  cIofe  prifons,  and  le^  them 
oM  like  beafts  in  the  momina;  to  tbeir  daily  labour  in 
the  field.     Hence  aiofe  tb«  (ervlle  war  in  Sicilyk 

Tbough  many  laws  were  enaded  by  Auguftut  and 
odier  patriotic  emperors  to  dimini{h  the  power  of  credi> 
tors  over  their  infolvent  debtors ;  though  the  inAnence 
of  the  mild  fpirit  of  Cbriffianity  tended  much  to  meli- 
orate  the  condition  of  flaves,  even  under  Pagan  mafters; 
«nd  tbongb  the  es^ieror  Adrian  made  it  capital  to  kill 
«  fl8ve  withoot  a  inft  reaibn }  yet  this  infamout  com> 
nerce  prevailed  aniverfally  in  the  em(»re  tot  many  aget 
lifi«t'tlie  cOnYerion  of  Conftantine  to  tbe  reUgion  of 
Cbrift.  Jt  was  not  indeed  completely  aboliihed  even  in 
the  ndgn  of  JaAinian ;  and  in  many  cotmtries  which 
bad  once  been  provinces  af  tbe  empire  it  continoed  long 
after  the  empire  itlell  bad  Mlen  to  pieces. 

h  bas  already  been  ob(erved,  tbal  among  the  ancient 
Gcrmant  it  was  not  uncommon  for  an  ardent  gameAer 
toldb  bis  perlbnd  Uberty  by  a  thraw  of  ihe  dice.  This 
fnM  indccd  a  Srong  prQpf  of  fiivase  apnnners ;  but  tbe 
general  condition  m  flaves  among  tnofe  favRges  feeni$  to 
baye  been  much  better  than  among  the  poliAied  Greeks 
«ad  Romant.  In  Germuiy  the  flaves  were  generally 
attadietl  to  tbe  fcSl,  and  only  employed  in  tending  cat- 
tle,  and  carrying  on  the  bafinefs  of  agriculture }  for 
tbe  menial  oiBces  of  eveiy  great  man's  houfe  were  per> 
formed  by  bn  wife  and  chillren.  Such  ilaves  were  tel> 
dora  beaten,  or  chalned,  or  impriibned.  Sometimet  in- 
dtH  they  were  killed  by  their  moAers  in  a  fit  of  fud- 
den  pailion ;  but  none  were  conlldered  as  materids  of 
cotHmerce,  except  tboie  w^o  had  originally  been  free- 
m^,  and  loft  thdr  freedom  by  play.    Thek,  indeed, 


prefence  cootinually  put  bim  in-  mind  «£  tlwt.  fiate:te 
which  a  tlupw  of  tbe  dic«  might  on«4ay  redhtorbtm» 
felf. 

Such  is  thc  accouijt  wbicb  T.acitu»  gi»et  •  o^ila^tty*  "'*«■. 
among  the  ancient  Germaas.   Tbe  Anglo-^Saaons,  hnr-^''^^ 
ever,  aftcr  they  were  fettled  in  tbis  ,iib«d  Sitm  iMt  ta  ^' 
to  bave  carried  on  that  trii£c  fo  bopp^wably,     £y  «  A»- 
tuteof  AIfied  tb«  Great^,  tbe  purcbaltt  o^  «  ntM,  a^mtin'; 
iorje,  or  an  ex,  without  a  voucbcr  to  warnmt  tbc  fiile/'&&i>^ 
was  &n£t]y  forbidden.     Tbat  law  w«s,.  ^lof^t)tefi^  ^^^^^juT 
ed  to  prevent  iht  Jlea/ing  o(  $iun  and  cattie}'bnlitt«isim 
ihows  ut  ihat  fo  latc  as  the  nintb  oc  teiKhcenttuy  mai^ 
man,  when  iditly  ^rchafedl,  wat^  in  EnglalMl,  «a  jaudi     14 
tbc  property  of  the  buyer  as  the  hori«  on  which  he  rede,I>  '°:'^ 
or  the  ox  wbicb  dragged  bis  pl^u^.  .,Jartbe  ^ama^ 
country,  now  h  nobly  teoaciout  of  fr«edain  Md  ihe 
rights  of  man,  a  fpecics  of  ilavery  fimilar  to  tbat  whidi 
p(evailed  among  the  ancient  Geimans  AiU^ed  eren  t« 
tbe  end  of  the  &xteenth  century.     Thit  appaart  from  • 
commiiiion  iflued  by  Queen  £lizabcth  in  1574,  ii»  in< 
qiiiring  into  the  lands  and  goodt  of  attbcr  bimd--memwA 
hnJwmtn  in  the  countiet  of  Comwall,  De*oa,  So. 
meriet,  and  GlouceAer,  in  order  to  coi^ouad  with  tben 
for  their  manumiilion,  tbat  they  might  enjoy  their  landt 
and  goodt  tt  freemen  J.     In  Scotknd  tbcre  cettainly} 
exifted  an  order  of  flavcs  or  bond-aocii,  wbo  tiiled  tSUsktHti. 
ground,  were  attacbed  to  the  fi»I,  and  widi  it  ^**"^^'' 
transferablc  from  one  proprietor  to  anotber,  at  «  JieRod    "^^ 
fo  late  as  the  thirteeath  Gentuty  j  but  wboi  «r  bowj^gi^  1 
tbofc  yiUains,  as  tbey  were  oallcd,  obtaiaed  tbeir  fiwe- 
dom,  ktTM  to  be  unknown  to  e^trj  lawyec  aad  anti- 
quaty  of  the  prefent  day.     Coalliers  and  falt«n  -were, 
ia  tbe  fame  country,  flaves  till  little  moie  tbaa  30  yeaia- 
ago,  that  they  were  aumumitted  by  aa  ad  9^  Abe  Bri- 
tiw  legiihitare,  «nd  reilored  to  tbe  ri^s  el  frBCB«m 
and  citiaent.     BeSare  that  period  the  tcm  ti  eo^liett 
could  &II0W  no  bufinefs  boi  tbat  of  tbcic  &tben-;  nor 
wcre  they  at  Uberty  to  feek  employment  ia  at^  «tber' 
minet  than  tliolb  to  which   they   w«re   «ttiAod-  by 
btrtb,  witbout  tbe  conliait  ttf  die  lord  af  ibe  «tomr,        * 
wbo,  if  be  had  no  ufe  fer  their  lervicea  himUI^  trant»' 
ferrra  them  by  «  writtcn  deed  to  fi>me  nei(^bo«iiiBg  pio- 
prietor.  ^f 

Tbat  tbe  iav«ge  natton»  of  Afiw«  wo»  at  mj  periodfliTeirti 

CUtfa{H 

■  '      * ■       "  aitM, 
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capite  poenas  dato  ant  trant  Tibartm  peregre  venundiuto  }**  tbat  it,  "  Let  hia  ogi  thtf  third  «nrlbet-da^  be  pdMtih-  ' 
cd  with  death,  or  fi]Id  bcyond  the  Tlber  a»  a  flave."    Jf  tbere  were  'fevenil  citditort,  they  werc  allowed,  ia  ooniii^ 
.quence  of  tbit  fevcre  law,  to  drride  thcbody  of  tbe  pnlimer  into  fiiveral  partt^  aad  ibue  it  «iMong  tbem  iiT  pmpor- 
twn  to  the  fum  wbicb  they  demanded. 

(G).Thisiscvidentfrom  tbcAoiy  af  A^inaiandYIrgiiua.    SeeRjOME,  K°  JltS* ■ ^ 

(h)  How  capriciouAy  and  unjuftly  this  in&mous  maK  was  im^ieiled,  we  leara  iirom  tbe  fio>7  of  licAio.  TUs 
nan  being  proKribed',  and  a  reward  oiiered  fi>r  bit  head  by  tbe  triiimvir»  0£lavianui,  AjMon^)->Ad'£dpidaa^  ikta-  ' 
«ealedbimKU frera  tbe  £117  of  the  tyrants  in  the  beft  way  that  he  poaid.  A  ilatc  wheip  b*fhad  markcH  ikiiM^ 
hot  iten  having  fi)un3  out  the'  place  of  bi»  retreat,.  cenduiSed  him  to  a  cave,  ai|^  tbere  ibp^potited  bim  fe  fiaBe-4iae' 
with  what  be  eamed  by  his  daily  labour.  At  length  a  company  of  foIdiers  eoming  that  way,  and  appreacbing-tite' 
cave,  die  faithfiil  flave,  alarmed  at  tbc  danger  his  mafter  was  in,  followed  them  dole,  and  isJling'  npon  a  poor  pea^ ' 
4ant,  lulled  Iwain  their  preience,.  and'  cut  off  his  head,  ciying  out,  "  I  am  now  revettged  on  my  raaAer  ^i'  tbe 
mrirks  with  whieh  hc  has  branded  mA.'*  Tb^  foUicrs,  (eeing  w  ioiamoua  maiks  oit  his  ibicliesdi  and-iiM  dobbt- 
ing  but  h6  had  killed  Kcftio,  fnatched  the  head  out  of  bia  hand,  and  rctumd  with  it  in  all  haAetotbe  triom'  ' 

the  iea-Sde,  1 
;  ii3to.Sicily. 


Tney  w<reno  (boner  gone,  than  the  ibye  ^onveyed  his  mafter  to  the  iea-fide,  where  th«y  hHd;  tbe  good  hick  to' 
Soiosut  ofSezi}ut  Pompeiys^s  TcHtls,  wbicb  traniportod  them  fafe  i 
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'  «Uch  ^pwad'  over  aK  Ae  reft  of  the  world,  the  enltght- 
eied  tudtt  wQl  not  inppofe.  Itit  indeed  in  that  v»ll 
«natiy  dMrt  ia«ery  hu  in  ei^  age  appeticd  in  its  ug- 
lieli  fonn.  We  h4ve  already  obferved,  tbat  about  the 
*(rftof  the  Trojnn '••iir,'B  commeree  in  flaves  was  car- 
ned  oa  betyrten  Phankia  and  Libya :  and  the  Cartha- 
tihiaiM,  wIm»  mttt  •  edonj  of  PhoEnicians,  and  reveted 
HK  coAoans,  «nanners,  and  reHeion  of  their  parent  ftate, 
undiwbtedly  cdnthiiied  the  Tyrtan  traiiic  in  numan  flefti 
I  with  the  interior  tribes  of  Aitica.  Of  ihis  we  «aight 
p  .T<ft  a&red,  althaugh  we  had  no  other  evidence  of  tlie 
JaA  than  what  reTults  iiroin  the  pradtice  of  human  facTi- 
&es  h  previaknt  in  tke  repabUc  of  Carthage.  The  ge- 
munt  inftin£b  of  nature  are  often  Tubdued  by  dire  ruper- 
^ilion,  but  tliey  earniot  be  wholly  eradicated  ;  and  the 
lidi  Carthaginian,  when  »  hninan  vi£Hm  was  demanded 
bm  \um  to  the  gods,  wonhl  be  ready  to  fupply  the 
placc  of  kis  own  cbild  by  the  fon  of  a  poor  dranger,  per- 
fidioidiy  purchi&d  at  whatever  price.  That  this  was, 
iadecd,  a  very  «ommon  pn£tice  among  them,  we  leam 
hnn  the  tcAnnony  of  various  hiHorians  *,  who  affure  us, 
ibit  whei»  Agathoeles  the  tyrant  of  Syracufe  had  over- 
thrawB  thcir  genemls  Hanno  and  Bonulcar,  and  threat- 
ened  Carthage  itfelf  with  a  fiege,  the  people  attributed 
their  misibrtunes  to  the  juft  anger  ail  Satum  for  having 
bup  worihipped,  iior  fome  years,  by  the  facn(ices  of 
duidren  meanly  bom  and  Mcretly  bougkt,  tnftead  of 
thofi!  of  aoble  extradion.  Thele  fubftitutioi\s  of  one  of- 
ieiing  fer  aaotber  were  confidered  as  a  proiane  deviatton 
iam  the  teKgien  of  thctr  fote{athers ;  and  therefore  te 
Cil|iatc  the  gn^  of  fo  horrid  an  impiety,  a  racriBce  of 
200  chtldMi  of  the  fiHf  rank  was  on  tbat  occalion  made 
to  dwbloody  god.  As  the  Carthaginians  were  a  com- 
Bndalpeo^e,  wecaimet  ruppole  that  they  purchafed 
&ves  only  fer  ractiCces^  They  undoubtedly  condemn- 
cdinaBy  aftheirprironersof  war  to  the  ftate  of  (ervi> 
tnde,  and  ĕlAM  lold  thm  to  feieigners,  or  diftributed 
them  aadngthetr  lenators  and  the  leaders  of  their  ar- 
■iti.  Hatoiei)  who  endaavoured  to  ufurp  the  fupreme 
poweiHni€^hha|ri*whiIft  tAiat  republtc  was  engaged  in 
_^  warinih  TiiAoleon  indicilyf,  armed  20,000  of  his 
(.  ^  itm»  m.  ottkr  to  earry  hu  nefanoas  purpofe  into  execu- 
MS&/  tioor ;  and  Hanitthtd,  after  hts  decifive  vi£^oTy  at  Can- 
^_  ase,  foId  to  the  Greeks  many  of  his  prilbners  whom  the 
l^iamaa-  feiiate  it!ftifcd-to  redeem  t- "^  That  illuftrious 
*^^_  coauBander  was  indted  more  humane,  as  well  as  mote 
poUdc,  than  the  generality  of  hij.  countiyinen.   .£efere 
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details  of'the  battleiwhich  they  fbught  la  «ttemptiiig /^twwy -^ 
to  preferve  their  national  independence ;  but  we  have        t    "*. 
no  particular  accowit  of  their  dinerent  manners  and  cuf< 
toms  in  that  age  when  Rome  was  di^puting  wttb  Car^ 
thage  the  fovereignty  of  thc  world.     AIl  toe  Africfui 
Aates  of  which  we  know  any  thing,  were  iti  alliance 
with  one  or  other  of  thoC;  rival  republics ;  and  as  ths 
people  of  thofe  ftates  appear  to  have  b^n  leu  eRltghten- 
ed  than  eitber  ihe  Romans  or  the  CartbeginianSr  W9 
eannot  fuppofe  that  they  had  purer  morals^  or  a  gteatec 
legard  fur  tke  facred  rights  of  man,  than,  ths  ^mui^kSl 
nations  by  whom  they  were  either  projeded  ot  oppret- 
fed.     They  woold,  indeed,  infenfibly  Bdopt,,thetr  cui- 
toms;  and  the  ready  market  which  Marius  i^nnd  far 
the  pnroner»  tsken  in  the  town  Capfa,  ^thoi^h  $aUuft 
•cknowledges  %  that  tbe  fale  was  contraiy  t#  the  lan^^  BeUi. 
oi  war,  Ihows  that  flaveTj  fi»i  then  no  ilrange  thtnj^  to^^* 
the   NumidJans.      It  feems   indecd   to  Aaw  preTailed'^*'^*** 
thiough  all  Africa  irom  thc  very  Sift  j^opUiig  ff  Jthat 
unexplored  country ;  and  we  doubt >f  ia  aity  ag)e,of,the 
world  the  unhappy  negro  m\  ab^olutely  fecure,of  his 
perfonal  frcedom,  or  cven  of  n^t  bei^gi^ld.to^s  {meigti 
trader.  'l     '  '  tM 

It  is  the  coimnon  optnion  that  the  pra^cc  of  matsi«ve-tni4» 
king  navcs  of  the  negroei  is  of  a  verY  madcm  date ;-  that  with  tfaie 
it  owes  its  origm  to  the  incurfions  01  the  Portumiefe  on  Jf "."  °^ 
the  wcrtern  coaft  of  A&ica;  and  that  bHt.foi;  the  c^n-pi"'^^^ 
ning  or  cruelty  of  Europeans,  tt  nrould  not.  oow  exift,ti,r  ponu. 
aitd  would  never  have  exifted.    But  all  thi^  is  a  compli-  guefe,i 
eation  of  miftakes.     A  leamed  writcr  has  httcly  pruva^,  *  '^*«- 
with  a  fbrce  of  evidence  which  admits  o£  no  rep^T*»*J!^^"' 
that  from  the  coaft  of  Guinea  a  great  tjcadc  ia  iliires  (jm^'^ 
was  carried  on  by  the  Arabs  fome  hundreds  ai  ycats  Jiomuin. 
before  the   Portuguefe  embarket    in  that  tiaSic,  ot»(fi<>ry. 
had  even   feen   a   woolly-hcaded   ncgro.    _  £ven   the     ^9 
wandering  Arabs  of  tbe.,  delert,   who   never  had  any  yjj,iJ'„  ,„ 
friendly  correfpondence  with  the  Chriftians  of  E^aope,  g^iij  pcnod^ 
have  from  time  immemorial  been   ferved    by  P^'"' saujimer< 
flaves.     "  The  Arab  muft  bc  poor  indecd  (fays  M,„„jgri/. 
Siugnier)  not  to  have  at  Ieaft  one  ncgro  flave.     His/vn'f  Yoym^- 
fele  occupation  is  the  care  of  the  herd.     They.are  ne-^/. 
ver  employed  in  war,  but  they  have  it  ia  J;hetr  power 
to   marry.     Their   wives,   who  are   captive  negrciTes,. 
do  all  the  domellic  vrork,  and  are  roughly  treated  by  tho 
Arabtan  Avomen,  and  by  the  Arabs  theiidc;Ives.     Their 
ehildren  are  flaves  like  them,  and  put  to  all  kinds  of 
drudgery.*'     Surely  no  man  whofe  judgement  is  not 
compUtely  warped  l^prMudie^  wiU  pretend  that-thofer 


Ks  dayslt  was  cuftomary  witb  the  Carthaginians  either     >oving  tiibes  of  (avages,  fo  lemarkable  foc  their.  fnde< 

lo  itaficivtlMir  ea^tiv«s  iti  eoM  blbo*,  fhat  tti<gr  might     — " —  '--^  — ' "- ' "■'—  ' 

Bevĕr  jrgam  hoar  amr  af»ainft  thelki,  e}  ioKMpc  them  in 
&csifice  asr«  gnrt*fttt«BtnbwledgeMiTit  'to'  the  j^ods  foy 
«hole  aftiRance  they  bcliered  that  they  were  vanquDflC- 
<d ;  but  this  was  not  always  done  even  bytheir  Tmjft  (ii- 
perSitioaa  «w  inott  imprimnpled'  leaders.  Among  othet 
Bclirn^MaB  ■Atfch>AgMll0«lfllt,  aft4>r  TnJ^-^adr^  aTr^d^y 


pendeat  rpint  and  attachroent  to  ancient  cuftoms,  leam* 
ed  to  enfla.ye  the  negroes  &om,  the  Europeans.  In  all'' 
probability  they  'lia^e,  vrithout  ihtemiption,  coittlnued- 
the  praAice  of  flavery  from  the  daysoftheir  great  an- 
oeftar  Ifhmael ;  and  it  feems  evident,  th at  iron?  of  the- 
Ewobean  naiio^t  haJ" eoer /een  a  wooliii  he^ed nfgro.tiU'. 
ihei^t'  tioo,  when  the  cmfader.s  fell  in  with  a  Imall. 


"WsiHiiwil^  lf>diHil  ihfli«  t:amp «if  HatimS  anc^  BMiilcat^     P^^-T  °^  ^^^  near  thĕ  town  of  Hebron  in  ^udoa,  and 
rtMBi^  Aiibitfiin(i  pirf»«!f  te{teMen<f  inaTiac!^9,.w]iicR  '  vret^  'fe  ftrac]^'with  the  novelfy  of  their  appearance,  thal; 


thaft  gencnbiiad  proyided' foT  fuch  4f  the  Siciliin  pri-     ^  army  burft  into;  a  geiteral' fit  of  langhYer ♦..    tong  \J^^ 

Cxiei*  Ts-they  bitmded  to  pre^rve  ali^  and',redtti%  td  a    "l)efore  th^  cfufades^]  howeyer,^  we  knpw  ■with  Wtainiy,^^. 

ftaleDf  AaTwy."  '     -  ^  . ,  r„.  •  >        -,  ^.,       tl^at  the  nauve;^  of ,0uinea  had  been  expored.  to  fale  iii    , 

.,         Withthcahoient-tilwW  Art  ottiii-l^tK^n^iatibni  .'I^teign  CtHmtrfes.     j[h'  6jt  tbc  IV(ahametan  Arabs.pt; 
llNBai.«e  are  bnt  rity 'IkBw' iri^AAiHt^;     'TW^NimiidiAs.^'  Ei^y^t^Khara^ed'^  king  ^(NubTa  or  Ethiopia,  wlwf  .- 
*       MaaiitanbAsi'  Sictidi^  at(d  'Gartrfifentesi  St*  indeed-  "was  a  CKWlian",  \hrft  I)e,aere'^.d  io  ffnd  thtini.aonualiy^, .,  ' 

■eotioned  hjr  tbe  BoaHn  hiaoiiBns,  whd'  'givc"ui  aitfpl*'    %  WaJ  oPUibnte,  'a  'Huipnu^p  i^Nubldti^w  Etiio. 
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uet.  2. 


/«m  JUfBtt  ihto  Egypt.  Sueh  •  tribnte  a$  thit  tt  tktt- 
tiiae,  we  are  told,  «ras  mot«  agrecable  to  the  khali^  than 
any  olher,  at  the  Arabt  then  oMde  no  /msil  aecoitnt  of 
.  thofeJUn)et  *. 

The  yery  propoM  of  fiich  «  tribute,  and  the  eftii&a- 
tion  in  which  black  {lares  were  held  in  Egypt,  Oiow* 
■that  a  commercc  in  bond-fervants  could  not  then  be  a 
new  br^nch  of  trade  «thcr  to  the  Arabs  or  the  Ethio» 
.pians }  but  the  Tad  number  which  the  Ethiopink  mo- 
■narch  was  now  compelled  to  famifli  evety  ycar,  indu- 
ced  him  to  feed  tbis  great  drain  upon  his  fiibje6b  frooi 
tbe  natives  of  the  neighbouring  countries.  "  He  ranged 
.■ccordingly  into  all  that  vaft  biank  of  gttgraphy  upon 
the  map  of  the  world,  the  fpreading  bofom  of  the  Afri- 
can  continent  ;■  dnd  even  puAted  through  it  to  it»  fiutheft 
extreiaities  in  the  weft.  He  thu5  brought  the  blacks  of 
Guinea,  for  the  firft  time,  into  the  fernce  and  families 
o£  the  «ill ;  and  ihe  daves  which  he  paid  in  tribute  to 
the  .Arabs,  whelher  derived  from  the  nearer  neighbour* 
hood  6f  Ethiopia,  fetched  from  the  mediterranean  regi- 
ons  of  Africa,  or  brougbt  from  the  diftant  Ihores  of  tne 
Atlantic,  were  all  denominated  Ethiipians,  fi'om  the 
«muntry  by  which  they  were  conyeyed  into  Egyptf. 
"  At  thi»  time,  therefore,  according  to  Mr  Wlutaker, 
tM^an  that  kind  of  ttaffic  in  human  flelh 

'*  WUch  ^ils  unhappy  Guinea  of  Its  fon$.** 

There  are  not  many  authors  from  whom,  in  queAions 
of  antiqiuty,  we  differ  with  greatei;  heHtation  ;  but,  M 
we  meet  with  a  female  Ethiopian  (lave  in  the  Eunuch  of 
Terence,  we  cannot  help  fafpe£ling  that  Guinea  was  oc- 
C«fioaally  "  iboiled  of  its  fons"  at  a  much  earlier  period. 
At  any  rate,  nrom  the  obrervations  made  by  the  European 
travel]crs  whofirft  penrtraled  into  thatcontinent,it  appeart 
undeniable  that  (laycry  muft  have  prevailed  from  time  im- 
menorial  ainong  fuch  of  the  tribcs  as  had  never  carried 
on  any  commerce  vrith  fordgn  nations.  When  Battel  fitft 
vifitea  die  Giagas  *,  thofe  people  had  never  beferc  feen 
a  white  man ;  yct  they  welcomed  him  and  the  Englidi, 
with  whom  he  had  come,  to  their  country,  invited  them 
to  biing  their  goods  on  ihore,  and  without  kelitation 
loaded  Uie  ihips  with  flaves.  The  Giagas  were  indeed 
waging  war  with  the  kingdoip  of  Benguela  ;  and  bcing 
cannibals,  who  prefer  human  fte(h  to  all  olhers,  the 
ilaves  whom  they  had  Ibld  to  the  £nglifh  were  pro- 
bably  prifonert  whom  thcy  would  have  killed  and  eaten 
if  they  haid  not  found  an  opportunity  of  otherwife  dif- 
yofing  of  them  to  grester  advantage.  But  as  they  had 
not  been  incited  by  the  Europeans  to  eat  their  priroocrs, 
there  can  be  no  reafon  to  fuppoie  that  by  the  Europeans 
they  had  been  firft  induced  to  &11  them ;  for  we  have  feen 
that  this  kind  of  commerce  prevailed  in  Aftica  amoag 
people  much  more  poliAied  than  the  Giagas  ib  early  a* 
in  tiie  reign  of  Jugrurtha. 

That  it  waa  not  introduced  among  the  negroet  either 
by  the  Arabs  or  by  the  Pprtugueie,  appears  ftill  more 
e^dent  £rom  die  behaviour  of  the  Dahomans  at  the  coa- 
queft  of  Whidah,  and  from  the ,  manner  in  which  the 


peopk  of  .Angola  at  the  «ulseA  Aage  of  tkeir  bic^  ShM 
trade  procured  a  fupply  of  il«ves  for  the  Portugtte&^^Y"! 
market.    The  greatcr  patt  of  the  ihiTes  whom  the  An- 
golans  esported  fram  St  Paulo  de  Loeiida  wctc  brougbt 
irom  interior  countri«,  fome  hundreds  of  leaguei  di- 
ftant,  where  they  coidA  not  hare  been  regularly  purcha- 
fed  had  that  commcrce  been  till  tken  unknown  in  tholĕ 
couBtrict.     The  DahonMns,  in  the  beginiiiag  of  the 
year  1727,  had  never  iĕen  a  white  mnn :  «id  whentbrit 
viAotimis  prince  and  his  army,  in  their  ront  thraugh 
Whidah,  fijrft  met  with  (boie  Europeans  in  the  tcwn  «t 
Sabi,  thcy  tvere  ia  ihocked  at  theii  cam^exiott  aa4 
their  dr<:fs,  that  tlwy  were  afraid  to  apptoach 
and  could  not  bc  perfuadcd  that  they  were 
they    heard    tliem    fpeak,   and    wete  aCiued 
Whidanefe  that  thcfc  were  the  merchaittt  who 
fed  all  the  ilaves  thal  were  fold  in  Gninea 
therefore,  if  it  prevailed  among  the  Dahomant 
that  pciiod,  could    not   have    been  introduced  amang^i'''^ 
them  by  Europesn  or  Aiabian  intrigutt :  but  we  art 
affured   by  Snelgrave,  who  was  then  in  the  army,  tbat 
thofe  people   treated  thcir  captives  «iih  iiich  borrid 
crurlty  as  was  (hocking.to  the  natives  of  tbe  fea-coaft, 
and  leaves  no  room  for  doubt  but  that  flavery  had  b«eB 
practired  among  them  liroa  the  earlieft  ages.     A  great 
parl  of  tbeir  prifoners  wcre  facrificed  to  thelr  gods  or 
eaien  by  the  foldiers ;  and  wben  our  author  cKpieSed 
to  a  colonel  of  tlie  guard  iijroe.  furprife  that  a  prince  fo 
enlightened  as  t>he  fovereign  of  Dahomy  (hould  iacri- 
£ce  fo  many  men  whom  he  might  have  kHA  to  great 
advantage,  hc  was  gravely  told,  that  it  had  been  th* 
cuftom  of  their  nation,  from  time  immemorial,  to  oicr, 
aiter  vi£lory,  a  cerlain  number  of  prifoners  to  the  gods; 
and  that  they  iisleAed  the  old  men  for  vifliins,  becauie 
they  were  of  Iefs  ralue  at  market,  and  more  dangerooi 
from  their  experience   and  cunning,  than  tbe    young 
men.    To  thofe  peribns  who  fancy  that  the  wart  bc- 
tween  thc  Airican  princes  are  carried  on  for  the  folc 
purpofe  of  fttpplving  the  European  ihips  wiih  flaves,  it 
may  be  proper  to  rcmark,  that  onc  of  the  kings  of  Dt> 
homy  Aaughtercd  at  once  not  only  all  the  captives  ta- 
ken  in  war,  but  allb  1 27  prifoners  of  ditTerent  kiadi^ 
that  he  might  have  a  fuificiency  of  ikuUs  to  adom  the 
walls  of  his  palacc ;  though  at  the  very  tiine  of  that 
maiTacre  he  inew  that  there  were  fix  ilave-ihips  in  tbe 
road  of  Whidah,  froto  which  he  could  have  got  for  eve> 
ry  prime  i1ave  a  price  little  ihort  of  thirty  poundt  ilci^ 

^kt'  ,_. 

■  Theiĕ  fads,  and  numberlefs  others  which  the  reader/rj^ 
will  find  detailed  in  thc  i^th  voluine  of  the  Modera'^^ 
Univerfiil  Hiilory,  by  writers  wbo  were  at  the  greateft*"' 
pains.to  procure  aatbentic  inforiiMtion  ;  wbo  were  nei- 
ther  biafled  by  intercft  nor  bKnded  by  entbufiafin ;  and 
who  appear  to  have  held  the  infamous  tralEc  bi  uttcr 
abhonence— provc  beyond  the  podibility  Qf  deubt,  that 
fiavery  af  the  worft  kind  muft  have  preva3ed  among  all 
tbe  negra  natlons  befere  th«y  wcrc  viiitrd  eithcr  by  tbt 
Portugueiĕ  or  by  tbe  Aiaba  (l).     The&  two  nations 

maj 


\Uiii 


(i)  The  finne  tlui^  appears  irom  tbe  voyiges  of  M.  Songnicr,  who  had  an  opportunity  of  canvetfing  with 
roany  tribcs  of  negroes,  aiid  who  always  fpeak5  «f  flavery  as  an  eAahliihed  pra£Hce  aimmg  them  ;  adding,  that 
fuch  as  are  fold  ibr  crimes  are  put  to  death  by  their  own  countrymen  if  they  fly  ftom  their  maftcr.  It  appctrs 
KkewiiiE  ia  a  iiiU  more  ftri]ung  Ught  frQ0  DBlzer>  Hiftoiy  af  Dnhomy,  whoc  we  uc  tald  that  «D  the  Dabo» 
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a^  bdeeJl  lliVi9beenrtbe-fiiA>«iiM  dnggtd  Aeaahap»' 
'pjr'  negra  {^m  Us  Mtrw  coNtinent,  and  majie  hu  ikwery 
dwibl/  &yflH,  hf  compclliHg  him  t*  Ubour,  idthaut  hu>. 
edro  (icAireM^  lisr  iMitten  nthoasbe  hacdljr  oodUerad  u 
baman  beings. 

On  the  teginninr  of  tbis  ODaiiwice,  or  the  dKadful 
croclnr  «ith  wbich  it  hbiibeeBYarTied  on  (o  thc  pseieBt 
daj,  it  is  impdiHbk  to  reAea  «nthout  hono» :  bat  tbeie» 
itiiMneconMalian/iltowewer  <inaU,in  knowing^at  its 
origiHal  atitbon  were  •iiDt  Suropeans.  .  Thc  purohadc  ef 
Gttinea  blachs  Ibr  Hayes  1>y  iiarelgn  natans  commsnced 
Ijps  befere  thk^Poiiaguere  had  laid  that  couatry  open 
U  th&int«tcoarfe  «cif  Europe.  £veiva£terthe}-  had  nMtde 
mmy  incurSons  into  it,°the  inhalntantswere  as  regularly 
pilrchtftd  fol:-flaves  by  fome  of  ^e  a<^oiniBg  ilates  as 
they  are  now  bf  the  naritime  Europaans. 

■'*  The  Ah^til  Sgypt  havng  reduced  all  the  north 
of  Afifica,  afid  carrying  wi^  them  their  loTe  of  black 
fervants,  wouM  be  fure  to  «pen  a  ready  commnnication 
fer  themlelTes  to  their  countir.  They  ccrtainlj  had 
tni  (b  early  as  I5i2,'and  beiore  ihe  Europeans  had 
.,  Jny  fbr  that  purpofe  (K).  They  went  from  Barbary 
by  a  raiite  tbat  was  fo  much  pradi&d,  as  te  be  denomi- 
aated  expre&Iy  '  the  way  of  «he  oamels.'  Meeting  to- 
gether  at  the  town  of  Cape  (Bantin,  or  that  of  V^adie 
near  it,  the  commercial  caravan  traTeried  the  Taft  delerts, 
(hoie  of  Sarra,  which  run  like  the  tropic  of  Cancer  over 
them  in  a  long  line  acrofs  the  country  >  to  a  place  of 
great  population  called  Hoden,  the  Waden  ot  Hoden  of 
our  mapsi,  and  a  Kttle  to  the  fouth>weft  of  Cape  Blanco. 
From  Hoden  they  tumed  to  the  Ieft,  and  puihed  di- 
tt&Lj  into  the  interior  of  the  continent,  to  reach  Te- 
gazza,  the  Tagaael  m  TagtKM  of  our  maps,  and  lying 
nearly  eaft  of  Hoden.  Here  aAuredly  they  did,  as  the 
cuaraa  does  «eitainly  at  this  day }  and  added  to  the 
cther  wates  upon  their  camels  a  qaantity  of  faU  £r»m 
tha&'  mines  of  rock-faIt,  which  aie  extraor(&>ar^  enough 
to  be  nodced  as  rocks  in  our  maps.  This  they  carried,  as 
tii«r  iKll  carry  it,  to  Tanbot,  tbe  TonAut  af  the  nuips, 
aMd  a  town  in  the  heart  oS  the  African  continent.  Aiid 
fiom  this  town  tbey  tamed  «n  the  right  tat  tbefia«eaft 
a;[;nn,  «nd  reached  it  in  the  great  kingdom  ef  Mele, 
ihe  kMKaSaaT  maps,  tothe  (outh  of  the  Gambia,  «nd 
Jaft  at  die  rprbiging  n  it  were  af  that  grand  aich 
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ci»ia.  which  c«rv«  ro»  dwply  into  the  Mj  tt  thr   Sl%»enr> . 

land,   aad   conititules  the  exteii£Te  gulf  ef  GuSnea.  ^*~~v'***^- 

At  Melli  aod  at  Tombnt  they  MceiTed  a  meaTure  of 

gold  for  a  meafure  of  ialt.     The  caravan  colk£ls  gold 

at  Tombut  to  the  preiĕiit .  time }  bat  at  Melli  tbey 

piiHihlifed  gpild,  and  alib  filver,  iopieoes  as  largc  as  peb- 

bles»    Amd  at  Hodtn  they  had  «  grtat  mart  for  J^vts  i 

the  blaciu  being  brcmght  thither  uom  the  countries  ad- 

jobingtiaiKl  barteredway  to  the  traders.     Such  wu 

the  Skve  CoaA  and  the.  Opld  Coafi  of  foimer  days. 

^e  iiaple  coiiuaodity.of  Hoden  is  only  transferred  now 

to  Whidah  -,  and  divected  from  the  Arabs  of  Baibary       jj 

to  the  Chrifti«nfcof  £u«ppe,"  by  whom  the  negroes  arewhichis 

carried  to  the  contiaeoi  of  America  or  to  the  Sugas"'"  tnDf- 

lAands  in  the  Weft  Indies.     In   thefe  countries  they  J^^^^JJ^ 

are  ali  fold  iike  beaiis  in  a  market ;  but  they  experience„„^ 

vcry  diffexent  degrees  of  fervitude  fram   thc   di&rent 

mailers  who  hold  them  as  property.     Such  of  them  as 

are  reconciled  to  the.appearance  of  white  men,  or  have 

been  boro  in  the  Enropean  coloniesi  feel   tliemielves 

as  happy  undei  a  humane  mailer  t^  they  could  be  ia 

their  native  continent  (l)  -,  and  we  belieye  tbat  few  qf 

them  in  fuch  circumilances  have  eKpreSTed  a  deHre  to 

retum."  ,J 

In  the  French  Weil  India  iiloncU,  beroie  th^  late  r^Conditiob    ' 
volution  in  the  mother  country,  which  has  produced'inof  fli.ve»iii 
all  its  depcndencies  anarchy  and  maffacre,  -the  c<indition  !!j,* '^J'^^'' 
of  the  negro  ilaves  was  lxtter  than  that  of  the  be|id-  ^^„  ^^ 
men  among  the  ancient  Germans.     "  Thoiĕ  of  them  old  goTcrn- 
wl^o  cultivated  the  plantations  were  atlached  to  the  foil,meiit. 
and  could  not  be  drawn  off.to  pay  debts,  or  be  Ibld  Te» 
parately  iirom  the  eilate  on  which  they  live4.     Thi^ 
gave  them  a  lailing  pioperly  in  theii  bnts.an(^  littk 
ipott  of  gwund,  which  they  might  fafely  culti^at^  with<]   " 
out  dread  «f  being  turaed  out  of  poSrilion,  or  tiansfer- 
led  contrary  to  their  intereil  and  teelings  fcom  onejp<o- 
prietor  to  another.     They  were  under  the  pratedion  o£ 
law  as  foon  as  they  arrived  in  the  colony.     Ptoper  mir*  ' 

ikaaries  wtre  appointed  £ar  the  purpoie  of  tiai^ing  tl)pm 
op  to  a  certain  degree  of  religious  knowledge,  and  wn- 
plc  iunda  were  allotted  ^f9r  the  aaintenance  of  thoie  ec- 
dciiaiiict^  On  ill  trestment  receiyed  froia  his  mailer, 
V  OR  being  deprived  of  his  allowanoe  of  £ood  and  rat- 
ment,  the  ilave  was  diceded  to  apply  to  ihe  king^s  at« 
3  D  toBiey, 


nans,  AtMO  the  loweil  to  the  higheil,  acknowledge.  the  ri^  of  the  fovereign  to  difpofe  of  their  pcrfi)to  and  pf% 
Mrdet  at  pleiitire ;  ond  where  W6  leirn,  that  the  To^ereign  liimfclf  affured  Mr  Abibn  the  Engliih  gevemor  at 
Whi&h,  that  all  hts  anceilon  had  from  titHe  immemoHal  put  to  «Ibath  cTcry  piiiĕnee  of  wer  whom  they  coukL 
not  fell  as  a  i)ave.  ^   < 

(k)  In  ^e  yeat  '442,  Antbony  Gon&ht,  a  Pbrtuguafe  •dventiii«r,  reilored  to  their  n8tive  sountry  rooH 
Mooriih  prifoners  whom  he  had  two  yeats  before  ibrcibly  carrkd  kM  from  the  coail  9S.  Atrka.  Heienied  them  i* 
Ka  Jel-Oro,  and  recetved  lirora  the  Moors  in  exchange  ten  blacks  and  a  quantity  of  gold  dbft.  Thia  traiifadian 
protes.  that  a  commette'1n  ititek  lert  ants  was  ^ten  regularly  carried  onby  the  Moors-and  net  by  the  Portngueie. 
So  eany  as'^m  year^i^ds*  the  Spaniards  begaii  to  emplo/ *  few  negroet  in  the  aiinet  of  Hifp«iMla$  bnt  in  the 
Ji^TolUwitM'  Qviin9e,  th%govefi)or  6f  that4fhiM,  Ibrbadnhe  fuither  importation  of  them,  alkgii^^lhit  Aay 
tabghrtH^  tnaiyni  all  ibaitner  of  wkMdnels,  and^rendered  them  left  trkdtebk  4iai»  JbnBerly :  and  it  was  not  titt 
Ae  year  1517  that  the  Tupply  of  negroes  to  the  Spaniih  American  plantations  l^ecame  an  eilabliihed  and  regular 
baiich.j)££ommerce.    EJtiaarJt^s  Ijjfiory  oftht  Wefi  Indies,  Book  IV.  chag.  ii. 

(l)  "  I  have  obiĕrved  many  of  my  flave5  go  on  board  the  ^elTcl  with  joy,  on  my  aOurance  that  they  would  be 
tRH  tteated  iRd  hftppf  on  the  planution  wlMre  I  waa  goSig  to  ^pi-thenk  When  the  Banbennt.  fig^  tim  they 
atetmikd  by  the  whjtes,  they  never  thmk  af  making  tbHnfcipev>cbooling  to  be  ihe  aaret  olEumpMnu  rather 
(han  of  a  blMt  man  ^nIhi  i^d  treat  them  with  the  jgmtkdk  otoelty.  Vwfi^»i  f  lit  Ct^  ■•f.4fim  b^  M^rt 
Jiii{«M9-«W£<^,^pw332. 335.-S»gli(hlMlatto».  '  <       •• 
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S!avery.    torney,  who  was  obliged  to  profecute  the  matter  forth- 

•         with.     That  officer  was  allb  bound  to  profecute,  if  by 

any  other  means  he  heard  of  the  abure  ;  the  law  adding 

as  the  reafon,  This  ire  ■will  to  be  obfcrved,  to  chsck  the 

•  Ramfa/tabufe  off>ower  in  the  mafler  *." 

EJay  on         We  wi(h  it  were  in  our  power  to  fay,  thal  in  the  Bri- 

tbe  ^»""»'-  ti(h  Weft  India  colonies  flaves  are  equally  protedled  by 

nunt  an      j^^  ^^  ^y^^^  ^^^^  -^  ^j^^  French  illands  under  the  old  go- 

vernment,  and  that  the  fame  care  is  taken  of  their  mo- 

ral  and  religious  improvement.     This,  however,  we  are 

afraid,  cannot  be  faid  mih  truth.     In  the  iiland  of  Ja- 

tiJh  ?fl»nds!  '^*'*^'»  hefore  ihe  palTmg  of  the  confolidated  flave  ad, 

not  many  years  ago,  a  white  man,  whether  proprietor 

or  not,  who  had  killed  a  negro,  or  by  an  afl  of  feverity 

been  the  caufe  of  his  death,  was,  for  the  firft  offencr, 

intitled  to  beneSt  of  clergy,  and  not  liable  to  capital 

puniHiment  till  a  repetition  of  the  crime.     £y  the  pre- 

lent  law,  it  is  ena£led,  "  That  if  any  perfon,  whether 

owner  or  fuperintendant  of  flaves,  Aiall  be  convifled  of 

^""^,^^^'having,  by  any  aft  of  paAion  or  cruelty,  occafioned  the 

ofNegroes  dcath  of  any  negro,  it  Aiall  be  capital  for  the  ^r/l  of- 

fVi  tbe  ijlani  fence :  and  for  the  greater  fecurity  of  the  property, 

«/  Jamai-    and  as  a  check  on  thofe  who  may  have  thc  puniAiment 

of  flaves  in  their  power,  it  is  particularly  required,  that 

eveiy  furgeon  or  doilor  belonging  to  each  eftatc  ihall 

fwear  to  the  caufe  of  the  death  of  eachnegro,  to  the 

beft  of  his  knowledge  and  belief ;  and,if  any  negro 

dies,  and  is  interred  by  the  owner  or  overfeer,  without 

the  dodlor^s  having  feen  or  been  fent  for  to  fuch  negro, 

in  this  cafe  the  owner  or  overfeer  caufing  the  negro  to 

be  fo  interred  is  liable  to  a  proiecution  for  fuch  con* 

dua." 

This  law  muft  doubtlefs  be  produAive  of  good  effeds , 
but  being  a  colonial  ad,  it  cannot  have  the  vigour  of 
the  Code  Noir;  nor  do  we  know  of  any  attomey  in  the 
ifland  who  is  obliged  to  defend  the  rights  of  the  negroes, 
or  profecute  the  mafter  whore  cruelty  has  by  any  means 
come  to  his  knowledge.  The  juAices  and  veftry  of  each 
pariAi  are  indeed  conftituted  a  council  of  proteBion,  for 
the  expre($  purpofe  of  making  full  enquiry  into  the  bar- 
barities  exercifed  on  flaves,  and  bringing  the  authors  to 
puniihment  at  the  public  expence  ;  and  by  a  new  flaTe- 
bA  of  Grenada,  the  juAices  are  required  annually  to  no- 
minate  three  freeholders  to  be  guardians  d/"  the  flaveT, 
t jErfTOardj'j  who  are  to  take  an  oath  to  fee  the  law  duly  execuled  f. 
HiJlotyof  Thefe  are  benevoIent  regulalions  ;  but  we  doubt  if  pro- 
leftion  can  be  fo  promplly  afforded  by  a  council  of  guar- 
dians  as  by  an  individual  attorney  who  has  no  other  em- 
ployment.  In  fome  of  the  other  Britilh  iflands,  we  have 
been  confidentIy  told  that  the  unfortunate  fons  of  Afri- 
ca  have  no  proteaion  whatever  againft  the  tyranny  of  a 
fordid  owner,  or  the  caprice  of  a  boyi(h  overfeer  (m)  ; 
ihough  it  is  added,  ihat  the  humanity  of  many  maliers 
more  tban  fupplies  the  want  of  laws  in  every  refpefl 
but  that  of  improvement,  and  that  the  attachment  of 
others  has  in  them  a  like  effea.  In  fome  cares  good 
fenfe,  a  regard  for  iheir  reputation,  and  a  weII-informed 
convi£liun  of  their  intereft,  induce  men  to  treat  their 
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flaves  wtth  dilcretion  and  humamty.     The  flaves  of  Siaj 
many  a  planter  poffefs  advantages  beyond  what  the  la- '■"  W 
bourer  even  of  Britain  cnjoys  %  ;"  yet  thefe  advantage«  |  Jb^ 
all  depend  upon  the  good  will  of .  his  mafter  ;  and  in  no  ^Ji>}t, 
part  of  the  BritiAi  colonies  are  the  flaves attacbed  lo  the^''''* 
ibil.     This  fingle  circumftance,  togelher  with  the  total''' 
negleA  of  their  moral  and  religious  culture,  makes  thdr 
dtuation  much  lefs  eligible  than  was  that  of  the  Frendi 
flaves  under  the  old  government ;  and  affords  a  ftrikiog 
proof  of  what  the  humane  author  whom  we  haye  hift 
quoted  well  obferves,  that  "  thofe  men  and  nations 
whom  liberty  hath  exalted,  and  who  therefore  ought  to 
regard  it  tenderly  in  others,  are  conAantly  for  rellraB- 
ing  its  blcAings  within  their  own  little  circle,  and  de> 
light  more  in  augmenting  the  train  of  their  dependants 
than  in  adding  to  the  rank  of  feIlQw-citizens,  or  in  dif- 
fufing  the  benefits  of  freedom  among  theii  neighbours," 

Having  given  this  ample  detail  of  the  rile  and  pro-Tkk 
grefs  of  flavery  in  the  world,  and  (hown  that  it  has  pre-^<>'°^ 
vailed  in  every  age,  and  undcr  all  religicns,  we  ihall  now  T** 
proceed  to  enquire  whether  a  pra£Iice  fo  gencral  be  in^  . 
any  inAance  lawful ;  and  if  it  be,  how  it  muft  be  modi* 
fied,  in  order  to  bc  rendered  confiftent  with  the  rights  of 
man  and  the  immutable  laws  of  virtuc. 

That  in  a  ftate  of  nature  onc  man  has  a  right  to 
leize  upon  another,  and  to  compel  him  by  force  to  la- 
booi  for  his  fub(iftence,  is  a  pofition  which  we  believe 
has  never  been  feriaufly  maintained.  But  independcnt 
communities  ftand  to  each  other  in  the  vcry  faroe  rela- 
tion  that  individuals  do  in  a  ftate  of  naturc  ;  and  thett- 
fore  if  in  fuch  a  ftate  the  man  of  grcatcr  bodily  ftrength 
or  mental  (agacity  would  have  no  right  to  convertliis 
weaker  neighbour  into  peribnal  preperty,  ncithcr  can 
thc  more  powcrful  and  cnlightened  nation  have  a  right 
to  earry  off  by  ibrcc,  or  entice  by  fraud,  the  fubjeas  of 
a  wcaker  and  more  barbarous  community  for  the  por- 
pofe  of  reducing  them  to  a  flate  of  fervitude.  Thb  is 
a  truth  fo  obvious  as  to  admit  ncithcr  of  proof  nor  of 
denial. 

In  thus  ftating  the  cafe  between  two  indepcndent  oa- 
tions,  we  have  m  our  eye  that  trailic  in  flaves  which  is 
carried  on  between  thc  civil!zed  Europeans  and  the  bar- 
barous  Afiicans :  and  the  utmoft  length  which  we  think 
an  apologift   for  that  trade  can  go  is  to  contend,  that 
we  may  lawfully  purchare  flaves  in  thofe  countries  where 
from  time  immemorial  they  have  been  a  coir.mon  branch 
of  commerce.     But   thc  European   right  to  purcha&ihe 
c&nnot  bc  better  than  the  African  right  to  lell ;  and  mo 
wc  have  never  yet  been  informed  what  gives  one  Afri-  I^W 'j 
can  a  right  to  iell  another.     Such  a  right  cannot  be  na-'" 
tural,  for  the  reafon  which  we  have  clfewherc  affigned 
(rec  Right)  :  neither  can  it  bc  adventitious  ;  for  id- 
ventitious  rights  arc  immediately  derived  from  the  ma- 
nicipal  law,  which  is  the  public  will  of  the  ftatc.     Bct 
the  ftatc  has  no  authority  to  deprive  an  innoccnt  man 
of  his  perfonal  freedom,  or  of  the  produce  of  his  oku 
labour  }  for  it  is  only  to  fecure  thefe,  by  protcding  tbc 

weak 


(m)  In  Barbadoes  there  is  faid  to  be  a  law  fbr  the  proteAion  of  flaves,  which  is  thc  moft  infoIent  triding  with 
juiUce  and  humanity  that  the  writer  of  this  article  has  ever  feen.  It  is  ena£led,  forfooth,  "  That  if  any  man  (hal), 
of  wa/itoanefs,  or  only  of  bloody-mmdedncfs,  or  cruel  intention,  wi/fiillif  hiil  a  negro  or  other  flave,  if  his  own,  he  (Lill 
pay  into  the  pujblic  lteafury  fftnn pounds  f.erling  !    See  Dicifcn^j  Lcttcrs  on  Sioverij,  p.  4. 
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rircak  from  the  yiolence  of  the  Arong,  that  ilates  are 
fonned,    and  individuah    united    under  civil  govem> 
ment. 
It  maj  perhaps  be  faid,  that  by  paliently  fubmitting 
L        to  goTcmments  which  aulhorize  the  tra{Rc  in  human 
'        Heih,  men  virtually  give  up  their  perronal  liberty,  and 
veft  their  govembn  with  a  right  to  fell  them  as  flaves  : 
but  no  man  can   ve{l  another  n-ith  a  right  which  he 
poSĕAes  not  himfelf  j  and  we  (hall  not  helitale  lo  af- 
iirm,    that  in  a  ftate  of  nature  where   all  have  cqual 
Hghts,  no  individual  can  fubmit  htmfelf  to  the  abfolute 
dirpofal  of  another  without  being  guilty  of  the  greateR 
crime.    The  reafon  is  obvious.     From  the  relation  in 
"t'^  which  roen  (land  to  one  another  as  fellovr-creature$,  and 
to  God  as  their  common  Creator,  there  are  duties  in- 
'^  cunbent  upon  each  pecuUar  to  hirafelf ;  in  the  perform- 
ilit  ance  of  which  he  can  be  giuded  only  by  his  own  rea- 
>'>°-  fan,  which  was  given  him  for  that  very  purpofe.     £ut 
he  who  renounces  his  perbnal  freedom,  and  fubmils  un- 
conditionally  to  the  caprice  of  a  mafter,  impiouAy  at- 
tempts  to  fet  himfelf  free  from  the  obligation  of  that  law 
which  is  interwoven  with  his  very  being,  and  choofes 
a  dlre£lor  of  his  condud   diSerent   from   that  which 
God  has  aAigned  him.     A  man  therefore  cannot  put 
himfelf  in  a  Uate  of  uticonditional  fervitude  j  anJ  what 
be  cannot  do  for  himfelf,   he  furely  cannot  autliorize 
others  to  do  for  him  either  by  a  tacit  or  by  an  opcn 
conlent. 

Thele  conliderations  haye  often  made  us  regret  tliat 
miten,  for  whoii:  talents  and  integrity  we  have  the 
high*ft  refped,  (liould,  without  .accurately  deSning  what 
tbey  m«an  by  flavery,  have  peremptorily  affirmed,  that, 
coniidently  with  the  law  of  nalure  men  may  be  redu- 
ced  to  that  fiate  as  a  puniAiment  for  crimes,  or  to  dif- 
kiiid  charge  debts  which  they  cannot  otherwife  p^y.  That 
*T  a  criminal,  who  has  forfeilfd  his  life  to  the  laws  of  his 
.  ''coantry,  may  have  his  punilliment  commuted  for  hard 
hbour,  till  death  in  the  caurfe  of  nature  Aiall  put  a  pe- 
riod  to  his  terreftrial  exiftence,  is  a  truth  which  we  ap- 
prebend  cannot  be  controverted ;  but  to  make  fuch  a 
coonnutation  of  puniAiments  confiftent  with  the  laws  of 
Dature  and  of  nature's  God,  it  appears  to  us  that  the 
klnd  and  degree  of  labour  muft  be  precifely  afcertained, 
ind  the  condufl:  of  the  criroiual  not  left  to  the  capricious 
direSion  of  any  individual. 

PunKhmenls  can  be  juftly  infli£led  only  for  one  or 
other  of  two  ends,  or  for  both.  They  may  be  calcula- 
led  cither  to  refonn  the  criminal  or  to  be  a  warning  to 
the  innocent ;  Ind  thofe  which  moft  effeAually  anfwer 
both  thefe  purpofes  are  furely  to  be  preferred  to  fuch 
as  anfwer  but  one  of  them.  For  this  reafon  we  conll- 
der  hard  labour  as  a  much  iitter  punilhment  for  moft 
«'rimes  than  death  :  but  to  entitle  it  to  prePerence,  the 
kind  and  degree  of  the  labour  muft  be  afcertained  by  the 
law ;  for  if  thefe  circuroftances  he  omitted,  and  the  of- 
^oider  deljvered  orer  as  a  flave  to  the  abfolute  difpofRl 
and  caprioe  of  a  private  mafter,  the  labour  to  which  he 
><condeuned,  inftead  of  operating  to  his  reformation, 
nay  he  converted  into  the  means  of  tempdng  him  to 
the  coniniifliion  of  new  crimes.  A  young  woman,  in  the 
liate  of  (ervitude,  would  hardly  be  able  to  maintain  her 
virtue  againft  the  folicitations  of  a  marter  who  ihould 
promire  lier  Hberty  or  a  rcmidion  of  toil  upon  her  yield- 
ir.g  to  his  derires ;  and  the  felon,  who  had  long  bcen 
sccBttomed  to  a  life  of  vagrancy  and  idlcncr-!,  would 
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not  ftrenuoufly  objeft  to  the  perpetration  of  anywick-  SUrenr. 
ednefs  to  obtain  his  freedom,  or  even  a  diminution  of  his ' 
daily  taflc.  Indeed  fuch  temptations  might  be  thrown  in 
his  way,  as  human  nature  could  not  reCft  but  by  means 
of  much  better  principles  than  felons  can  be  fuppofed 
to  poflcfs.  He  raight  be  fcourged  into  compliance  ;  or 
liis  labour  roight  be  fo  increafed  as  to  make  him  for  n 
little  refpite  eagerly  embrace  the  moft  nefarious  propo- 
fal  which  his  roafter  could  make :  for  being  abfoIute 
property,  there  is  no  earthly  tribunal  to  which  he  could  * 
appeal  for  juftice  ;  and  felons  do  not  commonly  funport 
themfelves  under  trials  by  pious  mcditations  on  a  future  - 
ftate. 

By  reafonin,^  in  this  way,  we  are  far  from  meaning  lo 
iniinuate  that  flave-holders  in  general  torture  their  flaves 
into,  the  commiAion  of  crimes.  God  forbid  !  Many  of 
them  we  know  to  be  religious,  humane,  and  benevolent: 
but  they  are  not  infallible ;  and  fome  of  them  may  Ite 
inftigated,  fome  of  them  undoubtedly  have  been  infti- 
gated,  by  avarice  and  other  worfe  principles,  to  compel 
creatures,  who  are  fo  abfolutely  their  dependents,  to  ex- 
ecute  deeds  of  darknef3  too  hazardous  for  thcmfelves. 
But  the  morality  or  immorality  of  any  a£lion,  and  the 
moral  fitnefs  of  any  ftate,  are  to  be  judged  of  by  their 
natural  lendencT,  if  the  one  were  univerfally  pra£lifed 
and  the  other  univerfnllv  prevalent  (fee  Morat.  Pmr.O- 
SOPHY,  N°  ij6.)  :  and  as  the  natural  tendency  of  abfo- 
lute  domefKc  flavcry  among  fuch  creatures  as  men  is  to 
throw  the  moft  poiverful  teinptations  to  vice  in  the 
way  both  of  mafter  and  of  flave,  it  muft  be  in  every  in- 
ftance,  even  when  employed  as  a  puniAiment,  inconfift-  , 
ent  with  the  fundamental  principles  of  moial  virtue.  19 

Some  writers  indeed  hava  maintained,  and  thc  ciyilChildrm 
law  leems  to  llippofe,  that  children  are  the  property  of*°' '  ' 
their  parents,  and  may  by  them  be  fold  as  flavcs  in  cafes^(^ji/pj^ 
of  urgent  neceRity  :  but  if  we  duly  confider  how  pro-rents. 
perty  is  acquired  (fee  Property),  and  attend  to  the 
natural  confequences  of  flavery,  we  Aiall  foon  be  con- 
vinced  that  this  opinion  is  very  ill  founded.  The  rights 
of  parents  refult  from  their  duties ;  and  it  is  certainly 
the  duty  of  that  man  who  has  been  the  inAruroent  of 
bringirtg  into  the  world  an  intelledlual  and  moral  being, 
to  do  every  thing  in  his  power  to  render  the  exiftence 
of  that  being  happy  both  in  the  prefent  life  and  in  that 
which  is  to  come.  If  this  duty  be  confcienlioufly  dif- 
charged,  the  parent  has  a  manifeft  right  to  the  grati- 
tude,  love,  and  reafonable  obedience,  of  his  child  ;  but 
he  cannot,  in  confequence  of  any  duty  performed,  claim 
a  right  to  transfer  that  child  as  prupcrty  to  the  uncon- 
trolled  difpofal  of  any  private  marter ;  for  this  plain 
reafon,  that  the  man  who  is  confidered  as  the  prlvatc 
property  of  another,  cannot  reafonably  be  fuppofed  to 
enjoy  happincfs  in  this  world,  and  is  under  many  temp- 
tations  to  do  wliat  muft  necefl*arily  rendir  him  miferable 
in  the  next.     See  Moral  Phii.osopht,  N°  138. 

If  criminsls  cannot  be  lawfully  reduced  to  a  ftate  of 
al)folute  private  flavery,  much  lefs  furely  can  it  be  law- 
ful  to  reduce  infolvent  debtors  and  prifoners  of  war  to 
Ihat  ftate.  Many  a  virtuou8  man,  who  has  contra£led 
debts  with  the  faireft  profpeft  of  paying  them,  has  bceri 
fiiddenly  rcndered  infolvent  by  fire,  by  Aiipwreck,  or  by 
the  bankruptcy  of  others  with  whom  he  was  neccAarily 
engaged  in  the  courfe  of  his  trade.  Sach  a  man  can  be 
conlidered  in  no  refpeft  as  criminal.  Hc  has  been  in- 
deed  unfortunate ;  but  it  would  be  grofsly  unjuft,  as 
3  D  2  well 
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trell  as  (tiockingly  cniel,  to  add  to  his  mi6fortune  by  re.     bj  hutiger. 

ducing  him  to  a  ilate  to  wbich  we  have  jull  Teen  that 

tbe  vileft  fclon  cannot  be  reduced  withoui  a  yiolation  of 

tbe  laws  of  morality.     Fraudulent  banlurupts  indecd,  of 

^vhom  we  daily  Tee  tnany,  itttght  with  great  propriety 

and  the  Hriiteil  judice  be  compelled  to  extenuate  their 

d«bt$  by  labouring  for  the  bencht  of  thofe  whom  they 

have  injured  ;  and  criminals  of  other  defcrtption$  might 

be  made  to  woik  for  the  benefit  of  the  public  :  but  in 

bpth  caCes  tbe  talk  to  be  performed  {hould  be  afcertain- 

ed  by  the  law,  and  the  perfoiis  of  the  labourers  be  pro- 

te^ed  by  the  llate.     If  fuch  can  be  called  (laves,  their 

ilavery  is  undoubtedly  'confiftent  with  every  principle  of 

TJrtue  and  religion  ;  for  they  fuiFer  nothing  but  the  due 

teward  of  their  deeda.     Priioners  of  war,  however,  can 

upon  no  honeA  princlple  be  reduced  eren  to  this  date  of 

mitigated  bondagi ;  for  they  are  fo  far  from  incurring 

guilt  by  fighting  for  their  country,  that  even  te  their 

cnemies  their  courage  and  condud  in  fuch  a  caufe  muft 

«ppear  worthy  of  reward.     A  vi{torious  general  has 

^certainly  a  right  to  prevent  the  prifonert  takcn  in  battle 

ffom  again  drawing  their  fwords  againit  him  during  the 

continuance  of  the  war  ;  but  there  are  many  ways  by 

which  this  may  be  done  effe£lually  without  chaining  the 

unfortunale  captives  to  the  oar,  or  felling  them  like  cat- 

tle  to  private  purchaiers,  by  whom  they  may  bc  treated 

wilh  capricious  crueltjr,   and  driven  to  the  perpetiation 

Qf  the  grcatcH  crimes. 

To  thefe  conduSons,  and  the  realbning  on  which 
they  are  built,  we  are  aware  it  may  be  objeded,  that  if 
piiynte  flavery  were  in  every  inftance  unlawful  and  in- 
confiftcnt  witb  the  fundamental  principles  of  morality, 
it  would  not  have  pievailed  among  the  ancient  patri- 
archs,  and  far  leis  have  been  author>fed  by  the  JewiAt 
law. 

In  reply  to  this  obje^on,  it  may  be  obrerved,  that 
Abraham,  Ifaac,  and  Jacob,  though  excel]ent  men,  were 
not  charadcrs  abfoIutely  perfeA  }  that  as  their  praAice 
does  not  authorife  polygamy  or  inceft  among  us,  it  will 
not  authorife  the  reducing  of  our  feIIow-creatures  to  a 
^ate  of  hopelcfs  fervitude  ;  and  that  from  the  clrcum- 
ftances  of  the  age  in  which  they  UTcd,  many  things 
wcre  permltted  to  them,  and  were  indeed  haimleis, 
which  are  forbidden  to  us,  and  would  now  be  pemicious. 
The  chara£ler  of  Abraham  appears  to  have  been  much 
more  perfe£l  than  that  of  hls  fon  or  grandfon  }  and  was 
c^rtainly.  equal,  if  not  fuperior,  to  that  of  any  other 
mere  man  of  whom  we  read  either  in  profiuie  or  even  in 
facred  hlAory.  We  are  to  remember,  howcver,  that  he 
was  bom  amidft  idolaters,  and  was  probably  an  idolater 
him&U  till  enlightcned  by  the  infpiration  of  Jehovah, 
and  callcd  from  his  kindred  and  from  his  father*s  houfe. 
Before  hls  converfion,  he  muft  have  had  much  cattle  and 
many  ftaves,  which  conAitutcd  the  riches  of  that  early 
period ;  and  his  caG;  would  ihdeed  have  been  pecuUarly 
bard,  had  he  been  commanded  to  diveft  himrelf  of  his 
fi»vants,  and  to  depart  into  a  Arange  country  very  thin- 
ly  inhabited,  without  people  to  prote£l  his  Aocks  and 
herds  from  beafts  of  prey.  Nor  would  his  lo^s  have  con- 
tabuled  in  any  dagree  to  the  beneSt  of  his  flaves,  who, 
a*  the  r^kc  of  men  were  then  adjufted,  could  not  long 
bave  preferved  their  liberty.  Had  they  not  been  for- 
eibly  reduccd  to  thcir  former  ftate  by  their  idolatrout 
countrymen,  which  in  all  probability  they  would  have 
^ten,  thej  muft  haT«  Ibon  tubiBittcd  to  it,  or  petiihed 
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Let  it  be  remembered,  too,  that  the  hond- 
fervants  of  Abraham,  thoUgh  conOituting  the  moft  va- 
luable  part  of  hi«  ptoperty,  were  not  con&dercd  as  a  fpe- 
cies  of  infeiIor  beings,  but  were  trealed  ratber  as  chilil- 
ren  than  as  ilaves.  This  is  evldent  from  his  ^peaking 
of  the  Aeward  of  his  houfe  as  his  heir,  when  complain- 
iog  to  God  of  the  want  of  feed.  .Indeed  the  manncr  in 
wblch  tbis  circuniftance  is  mentioned,  (hows  that  it  wu 
then  the  general  pradice  to  conHdcr  domcAic  flaves  as 
membcrs  of  the  famiiy  ^  for  ihe  patriarch  does  not  fiy, 
"  l  will.  leare  my  fubftance  to  this  £Iiezer  of  Da- 
mafcus  ;"  but  his  werds  are,  "  Behold  to  me  thou  haft 

§iven  no  feed ;  and  lo,  one  bom  in  my  houfe  is  my  ieir*,"*  Gtaa 
'rom  this  mode  of  expreflion  we  are  ftrongly  inclined  to^ 
think  that  captives  taken  in  war  wcre  in  that  agc  of 
fimplicity  incorporated  into  the  lamily  or  tribe  (S  the 
conqueror,  as  they  are  iaid  to  bc  at  preient  among  the 
North  American  Indians,  to  fupply  the  place  oi  thUe 
who  had  fallen  in  i»ttle.  '  If  (o,  ilavery  was  then  a  ve{y 
mild  tliing,  unattended  with  thc  evils  which  are  now  in 
its  tr»n,  and  muft  oiten  havc  bcen  highly  bcneficial  to 
the  captive.  ^ 

Thc  other  part  of  the  objcdion  appears  at  Gtft  SghtAsrm 
more  formidable  :  but  perhaps  a  little  attention  to  tbetlKodf 
defign  of  the  Mofaic  cconomy  may  enable  us  to  remove 
it  even  more  complctely  than  thls.  We  need  not  In- 
form  our  theological  readers,  that  one  great  purpoiĕ 
for  which  the  pofterity  of  Abraham  were  feparaied' 
from  the  heathen  nations  around  them,  was  to  prelciTC 
the  knowledge  of  the  true  God  in  a  worU  lun  bead- 
long  into  idolatry.  As  idolalry  appear»  to  have  bad 
fomething  in  its  tbnns  of  worihip  estremely  captiyating 
to  tudc  minds,  and  as  the  mlnds  of  the  liraelitcs  at  the 
era  of  their  departure  from  £gypt  were  escecdingly 
rude,  every  method  was  taken  to  lEeep  thelr  feparation 
from  their  idolatrous  neighbours  as  complete  •$  poi^ 
iible.  With  this  view  they  were  commanded  to  iacii- 
fice  the  animals  which  their  Egyptian  maAen  had  wor. 
Aiipped  as  gods,  and  were  taught  to  confider  hogs  aod 
fuch  other  creatures  as  the  heathen  oSlered  in  &crifice, 
when  celebrating  their  myiUcal  and  magic  rites,  as  too 
unclean  to  be  eaten  or  evcn  to  be  touched.  Of  tlus  di- 
ftin3ion  between  clean  and  unclean  beaAs,  God  biiB- 
felf  affigns  thc  reafon :  "  I  am  the  Lord  your  God 
(fays  he),  who  have  feparated  you  iirom  other  pcopk ; 
ye  ihall  thercfore  put  difference  between  clean  and  us- 
ween  unclcan  fo^ 
they  were  prohil 


ye  uiau  inerciorc  pui  ainerence  oeiween  ciean  ana  us-         j 
dean  beafis,  and  bctween  unclcan  fowls  and  clcanf."tLtf.a 
For  the  fame  Teafon  they  were  prohibited  from  inter-Mi*Si'^ 
marrying  witli  the  heathen,  or  having  any  tranfaftion 
whatcvcr  wlth  them  as  neighbours ;  and  the  feven  ide- 
latrous  nations  of  Canaan  thcy  were  Aridly  commuid-         | 
ed  to  exterminate.    "  When  the  Lord  thy  God  (iays 
Mofes)  ftiall  dellver  them  before  thee,  thou  ihalt  iiake 
them,  and  utterly  dcAroy  them :  thou  ihalt  make  no 
covenant  with  them,  nor  ihow  mercy  unto  thcm  :  nd-        ^ 
thcr  ihalt  thou  make  marriages  with  them :  thy  dan^ 
ter  thou  ihalt  not  give  unto  hit  ibn,  nor  h»  dtugh- 
ter  ihalt  thou  uke  to  thy  ibn;  for  thcy  will  tum 
away  thy  fen  from  ibllowing  me,  that  they  may  ieire 
other  gods  J."  t1k»i 

Uoder  theic  laws,  it  it  plain  thatno  intercooi^  wbat-^^^ 
ever  could  h8ve  place  between  an  liradite  and  a  nnB         1 
of  any  otHer  nadon,  ttnlefs  the  latter  was  rednced  t»        j 
fach  a  ftate  as  that  he  could  neither  tempt  the  ibrmes,        1 
nor  piadiie  liimielf  thc  rites  of  his  idolatrous  vntfflup. 
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||(i«T.  Bnt  the  Ifmlite$  were  not  feparBted  from  the  refl  of  the  govenimenl  as  a  fouree 
the  world  for  their  own  fake»  only  :  They  were  intend- 
ed  to  be  the  repoAtaries  of  the  lirely  oracles  of 
God,  and  gradually  fpread  the  light  of  divine  truth 
through  other  nations,  till  the  fulnefs  of  time  (hould 
come,  when  in  Chriil  all  thines  were  to  be  gathered 
together  in  one.  To  anfwer  this  end,  it  wa$  neceffary 
that  there  ihould  be  fome  intercourfe  between  them  and 
theirGentile  neighbours ;  but  we  have  feen  that  fuch 
an  intercourfe  could  only  be  that  which  fubfifts  between 
aiallers  and  their  flaves. 

Should  this  apology  for  the  (laYet^  which  was  aii- 
tharifed  by  the  Jewiih  law  be  deemed  &nciful,  we  beg 
]eave  to  fubmit  to  the  condderation  of  our  readers 
the  foUowing  account  of  that  matter,  to  which  the 
■fcme  objedion  wiH  hardly  be  made.  It  was  morally 
impoAible  that  between  nations  dlfferin|  fo  widely  in 
religion,  cuiloms,  and  manners,  as  the  Jews  and  Gen- 
tile^  peace  ihould  fbr  ever  reign  without  interruption  ; 
bot  when  wars  broke  out,  battles  would  be  fought, 
•nd  pri^ners  would  be  taken.  How  were  thefe  prifoners 
to  be  difpofed  of  ?  Cartels  for  eichange  were  not  then 
known :  it  was  the  duty  of  the  Ifraeli(es  to  prevent 
their  ^ptivcs  from  taking  up  arms  a  fecond  time  againll 
them  ;  they  could  not  eHabliOi  them  among  themTeIve$ 
cither  as  artiScers  or  as  huAKindmen  ;  for  their  law  en- 
jomed  them  to  bav«  no  communication  with  the  hea^ 
then.  Tbere  was  therefore  no  other  altemaliye  but  ei- 
tker  to  maff:icre  them  in  cold  blood,  or  to  reduce  them 
to  the  condition  of  flaves.  It  would  appear,  howeveri 
that  thoie  ilave3  were  railed  to  the  rank'  of  citizens,  or 
at  leaft  that  their  burdens  were  much  lightened,  as  Ibon 
as  they  were  convinced  of  the  truth  of  the  Mofaic  re- 
veIation,  and  received  into  covenant  wiih  God  by  the 
rite  of  circumcifion.  They  were  then  admitted  to 
the  celebration  of  the  paffover ;  concerning  which  one 
law  was  decreed  to  the  ilranger,  and  to  him  that  was 
home-bom.  Indeed,  when  we  confider  who  ma  the 
legiAator  of  the  Jews  j  when  we  reAed  upon  the  num- 
ber  of  laws  enaded  te  mitigate  flavery  among  them, 
and  call  to  mind  the  means  by  which  the  due  execution 
of  all  their  laws  was  enforced,  (ree  Theology),  we 
cannat  help  being  of  opinion  that  the  heathen,  who  was 
ledaced  to  {lavery  in  Judea,  might  be  happier,  if  he 
pitaiĕd,  than  when  Iiving  as  a  freeman  in  bis  own  coun- 
try.  But  whether  this  be  ib  or  not,  is  a  matter  with 
which  we-  have  no  concem.  On  account  of  the  hard- 
ne&  of  their  hearts,  and  the  peculiarity  of  their  circum- 
fianoe*,  many  thmgs,  of  which  flavery  may  have  been 
eoe,  were  permitted  to  the  Jews,  whicb,  if  praAifed  by 
Cihriibans,  would  render  them  highly  guilly. 

Aiter  treating  thus  largely  of  (lavery  in  general,  we 
Bted  lot  occupy  much  of  the  reader's  time  with  the 
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o(  national  and  colonial     SIave-___ 
wealth,  was  from  ita  commencement  coniidered  by.  the     trade. 


AS 


SLAVE-TKAI>Z  carried  on  by  the  merchants  of 
Baiope  with  the  natives  of  Africa.  It'  is  well  khown 
thatdie  Portngneie  were  the  firil  Europeans  whoembark- 
ed  in  tliis  trade,.  «ni  that  their  eaample  was  foon  fel- 
kmti  by  the  Dntch  and  the  Engliih.  0{  the  rife  and 
Frogre&  af  the  Engliih  commerce  in  flaves,  the  reader  - 
wi&  find  ■  iuSicient  account-in  other  articles  of  this' 
tetCia.  wdcfi  That  commerce,  thongh  long  cheriihed  by 
«4 


thinking  part  of  the  nation  as  a  trailic  inconiiilent  with 
the  rignts  of  man,  and  fufpeded  to  be  carried  on  by 
ads  of  vio1cnce.  There  fufpicions  were  gradually  fpread 
through  the  peopl;  at  large,  and  conBrmed,  in  many 
inilanees,  by  evidence  incontrovertib"le.  Laws  were  in 
confequence  enafled  to  make  the  negroes  more  com-  - 
fortable  on  what  is  called  the  middle  paffage,  and  to  ' 
proteA  them  againil  the  wanton  cruelty  of  their  mailers  '. 
in  the  Weil  Indies  i  bht  the  humanity  of  the  nation 
was  roufed  ;  and  not  many  years  ago  a  number  of  gen- 
tlemen  of  the  moil  refpe£lable  chara£ters,  finding  that 
no  adequate  protedion  could  be  afforded  to  perfons  in  a 
ilate  of  hopelefs  fervitude,  form'ed  tbemfelves  into  a  foci- 
ety  at  London,  tor  the  purpofe  of  procuring  a  total 
abolition  of  the  flave-trade.  That  the  molivef  which 
iniluenced  the  leading  men  of  this  fociety  were  of 
the  pureil  kind,  cannot,  we  think,  be  que{lioned ;  for 
their  objeA  was  to  deliver  thofe  who  had  none  to  help 
them,  and  from  whom  they  could  expeA  no  other  re« 
ward  fbr  their  labours  of  Iove  than  the  bleiTmgs  Gf  them 
who  were  ready  to  periih.  To  a  caufe  truly  Chriftian„ , 
who  did  not  pray  for  fuccefs  i  or  who  but  muft  have 
felt  the  moft  pungent  regret,  if  that  fucce(s  had  been 
rendered  doubtful.  or°  even  delayed,  by  the  imprudence 
of  fome  of  the  agents  employed  by  the  fociety  i  This  , 
we  apprehend  was  really  the  care.  Language  calcula- 
ted  only  to  exarperate  the  planters  could  not  ferve  the  nc'. 
groes  ;  and  the  legiOature  of  Great  Britain  would  never 
fuffer  itfelf  to  be  iorced  into  any  meafure  by  the  mena- 
ces  of  individuals. 

In  the  year  1 793,  petitions  were  prefented  to  parlia-  Pctitton* 
ment  for  the  abolition  of  this  inhuman  traiiic,  which  ''or  }^'  •- 
gave  a  pleanng  pi^lure  of  the  philanthropy  of  the  na- '"'''*'"" 
tion  ;  but,  untortuately  for  the  caufe  of  freedom,  it  was' ' 
difcovered  that  many  of  the  names  fubJQined  to  thofe 
petitions  had  been  coUeded  by  means  not  the  moft  ho- 
nourable.     The  di(covery,  perhaps,  wouU  never  have 
been  made,  had  not  the  infulting .  epithets  indifcrimi- 
nately  heaped  upon  the  flave-hoIders  provoked  thofe 
m'en  to  watch  with  circumfpe£lion.  avcr  the  condu£l  of 
their  opponents.     The  confequence  was,  that  fufpicions 
of  unfair  dealing  on  the  part  of  the  petitioners  were  ex- 
cited  in  the  breafls  of  many  who,  thbugh  they  ardent- 
ly  wiihed  well  to  the   caufe,    chofe  not    to  add  their 
names  to  thofe'  of  fchool-boys  under  age,  and  of  pea- 
limts  who  knew  not  what  they  were  fubfcribing.     Let  ■ 
the  lights  of  the  Aincans  be.maintained.  wtth  ardour- 
and  firmnefs ;  but  never  let  their  advocates  fuppofe  that ' 
the  caufe  of  humanity  reqmre$  the  fupport  of  ar'tifice. 
Abfolute  flavery,  in  which  the  a^ions  of  one  man  are 
regulated  by  the  caprice  of  another,  is  a  ftate  demon- 
Arably  inconfiftent  wath  the  obvious  plan  of  the  moral  ' 
goverament  of  the  world.     It  degrades  the  mental  fa- 
culties  of  the  flave,  and  throws,  both  in  his  way  and 
in  his  mafter's,  temptations  to  vice  almoA  infurmount- 
able.     Let   thelie   tmths   be  fet  tn  a  proper  lieht  b^ 
thbfe'  who  have  doubtlefs  feen  them  ezemplified ;  and  ' 
they  wQl  furely  have  their  fnll  e&&  on  the  minds  of  a 
mnerous,  and,  we  truil,  not  an  impious  people  (n). 
The  trade  wiU  be  generally  aboliihed  ;  pains  wiU  be  ta- 

ken  . 


(y)  Wc  haTe  oot  nfified  npon  the  impelicy  of  tlie  (Iave-tnde,  «t  cndeaTaured  to  ptore  tbat  U»  abolidon 
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ken  to  cultivalc  the  tninds  of  the  Weft  ludian  negroes ; 
and  the  era  may  be  at  no  grcat  dillance  when  flavery 
(hall  ceafe  ihrough  all  the  Britilh  dominions. 

But  what  benefit,  it  will  be  aiked,  will  the  negroes 
of  Africa  reap  from  an  abolition  of  ihe  flave  trade  \ 
Should  any  thing  fo  wildly  incredible  happen,  as  that 
all  the  nations  of  Ghrirtendom,  in  one  common  paro- 
xyfm  of  philanthropy,  Oiould  abandon  this  comraerce 
in  fervantJ,  which  has  been  pr;>fecuted  in  all  ages, 
and  under  all  religions  ;  they  would  only  abandon  it  to 
thofe  who  were  originally  poireiTed  of  it,  who  Ilill  pe- 
netrate  into  ihe  country,  and  who  even  purti  up  to 
Gago  at  the  very  head  of  the  Slave  coaft  ;  and  leave  the 
wool-headed  natives  of  it  to  Mahomelan  maders,  in 
preference  to  ChriHian.  Under  fuch  maHers  they  were 
in  Judea  at  the  time  of  the  crufade$.  Under  fuch, 
as  we  lcarn  from  MeiTrs  Saugnier,  BriATon,  and  others, 
they  rtill  are  in  the  deferts  of  Africa,  as  well  as  in  the 
lAands  of  Johanna  and  Madagafcar*;  and  it  is  univer- 
fally  known  ihat  they  enflave  one  another  as  a  puniAi- 
ment  for  the  raoft  whimfical  crimcs.  Among  them,  in- 
dĕed,  flavery  feems  to  be  reduced  to  a  fyftem,  and  to 
defcend,  as  it  has  done  in  more  poliAied  nations,  fioin 
father  to  fon  ;  for  both  Saugnier  and  Wadttrom  f  fpeak 
of  pardcular  families  of  negroes  who  are  exerapted  iirom 
that  degradlng  flate  by  the  laws  of  the  country. 

All  this  we  admit  to  be  true.  Moft  certainly  the 
negroe«  would  not  be  exempted  iirom  the  miferies  of 
fervitude,  though  Europe  and  the  Weft  Indies  wcrc 
fwallowed  up  in  the  occan.  The  cujloms  of  the  coun- 
try,  as  the  king  of  Dahomy  aATured  Mr  Abfon  J,  will 
be  made  as  long  as  black  men  Aiall  conlinue  to  poflefs 
their  ovvn  territories,  in  their  prefent  ftaie  of  depravity 
and  ignorance  ;  and  thefe  cuiloms  appear  to  involvc 
flavery  of  the  cruellert  kind.  But  if  flavery  be  in  itfelf 
unlawful,  is  it  a  fufficient  excufe  for  our  continuing  the 
trafl!ic  that  it  is  carried  on  by  t?ie  rude  negrocs  and  the 
favagc  Arabs  ?  Are  people,  whom  we  fometimes  aSĕdt 
to  confider  as  an  inferior  ordcr  of  beingt,  to  fumifti  ex- 
amples  of  condu£t  to  thofe  who  boaft  of  their  advance- 
ments  in  fcience,  in  literaturc,  and  in  refinement  ?  Or 
wiU  the  benevolent  Lord  of  all  things  pardon  us  f«c. 
oppreAlng  our  helplefs  brethren,  merely  becaufe  they 
are  cruelly  opprelTed  by  others  ?  It  is  indeed  true  that 
the  natives  of  Guinea  cannot  be  made  really  free  but 
by  introducing  among  them  tlie  bleArmgs  of  religion  and 
the  arts  of  civil  life ;  but  furely  they  would  haVe  fewer 
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temptaiions  than  at  prcTent  to  kidnap  one  another,  or 
to  commence  unprovoked  wais  for  the  purpofe  of  making 
captives,  were  thc  nations  -of  Europe  to  abandon  the 
commerce  in  flaves  (o).  That  commerce,  we  grant, 
would  be  coniiiiued  by  thc  Arabs,  and  perhaps  by 
others  Qf  thc  eaftcrn  nations ;  but  the  f<ime  immber  of 
people  could  not  be  carried  off  by  tbem  alone  that  is 
now  carried  oflf  bulh  by  them  and  by  the  Europeans. 

Were  it  indeed  poUible  to  put  the  flave-trade  under 
proper  regulalion^,  fo  as  to  prevent  all  kidnapping  and 
unjuft  wars  among  the  APricans,  to  fupply  the  markets; 
and  were  it  ]ikewife  poHlble  to  enfure  to  thc  negroes  in 
the  Weft  Indics  mild  treatment  and  religious  inftnic-. 
tion  ;  we  are  far  frora  being  furc  that  whilc  thc  natives 
of  Guinea  continue  fo  rude,  and  their  neighbours  the 
Arabs  fo  felfiftily  favage,  it  would  be  ptoper  to  abandoa 
at  once  to  hbrdes  of  barbarians  the  whole  Qf  this  com- 
merce  in  bond  fervants.  .  "  The  ttade,  which  in  its  pie- 
fent  form  is  a  reproach  to  Britain,  might  be  made  to 
take  a  new  Riape,  and  become  ultimately  a  blcAing  to 
thoufands  of  wrctchts  who,  left .  in  ibeir  native  country, 
would  havc  dragged  out  a  Iife  of  mifeiable  ignorance, 
unknowing  the  hand  that  framed  them,  unconfcious  of 
thc  reafon  of  which  thcy  were  made  capabie,  and  heed- 
Iefs  of  the  happinef$  laid  up  for  them  in  ftoFc  \ .  { ia^ 

Slavery  is,  indeed,  in  cvery  form  an  evil ;  but  it  ^eems^/"/' 
to  bc  one  of  tholc  many  evil$  which,  havlng  long  pre-'^*''' 
vailed  in  thc  world,  can  bc  advantageoufly  removcd  en- 
ly  by  degrees,  and  as  thc  moral  cultivation  of  the  AaTts 
may  enable  them  to  fupport  the  rank  and  di&hargc  the 
duties  of  free  men.     This  is  doubtIef$  thc  rea(bn  wby  it 
was  not  cxprefsly  probibited  by  thc  divinc  Author  of 
our  religion,  but  fuffered  to  vanifli  gradually  beibre  the      3S 
mild  innuencc  of  his  Heavenly  do^Irines.    It  has  vani(h-  AtoitiiB 
ed  before  thefe  doArines  in  moft  countries  of  Europe;?^ 
and  it  affords  us  no  fmall  gratification  to  have  it  in  ourgnuis. 
power  to  record,  what  indeed  muft  be  frcfli  in  the  me- 
mory  of  our  readers,  that  the  abolition  of  the  flavc-trade 
was  finally  accompliAied  by  thc  fteady  pcrieyerancc  and 
gcnerous  exertions  of  fome  of  thc  moft  enlightened  and 
refpe£lable  charaders  in  the  kingdom,  who,  aftcr  a  long 
and  arduous  ftruggle,  obtained  a  decrcc  of  tbe  legiAa- 
ture,  prohibiting,  after  a  limited  pcriod,  the  trade  ia 
flaves  to  be  continued  by  fubje£b  of  Britain.     The  bill 
originatcd  in  the  houfe  of  lords,  and  baving  undergone 
confiderable  difcu(rion  in  the  houfe  of  commons,  finally 
paffed  on  thc  i6th  of  March,  and  received  his  inajefty's 
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would  be  advantageous  to  the  fugar-plantets ;  for  the  planters  fuTely  undcriland  their  oiyn  intercft  bettcr  than  tboie 
can  do,  who,  having  never  been  in  the  Weft  Indies,  are  obliged  to  content  tbcmfelves  wilh  what  information  tliey 
can  glean  on  the  fubjefl  from  a  number  of  violent  and  contradi£lory  publications.  To  countenance  (lav«ry  under 
any  form  is  undoubtedly  immoral.  This  wc  know  :  -and  thcreforc  upon  this  ground  havc  we  oppofed  thc  (lave- 
trade,  which  cannot  be  continued  without  prcfcrring  intereft  to  viituc. 

(o)  In  a  fpeech  which  Mr  Dalzel  fays  ihe  king  of  Dahomy  made  to  Mr  Ab(bn,  when  hc  was  informedof 
tyhat  had  paffed  in  England  on  the  fubje£t  of  the  flave-trade,  arc  thefe  remarkable  words :  "  In  ihe  narae  of 
my  ancettors  and  myfelr,  I  aver  that  no  Dahoman  ever  embarked  in  war  merely  for  the  fakc  of  prooiting 
wherewithal  to  purchafe  your  commoditirs."  We  mufl  take  the  liberty  to  queftion  thc  truth  of  this  (blemn  aTcr- 
mcnt.  That  the  flave-trade  is  not  theyo/«  caufe  of  the  Dahoroan  wars  every  man  will  admit,  who  does  not  ^sncy 
that  thofe  people  have  neither  paffians  nor  appetites,  but  for  the  commodities  of  Europe  :  but  thc  bare  «(Hnna- 
tion  of  this  bloody  defpot,  who  boafted  of  having  killed  many  thoufands  at  the  ciiflomt,  wtU  not  conTince  tlioiĕ 
who  have  read  either  Wadftrom's  EATay  on  CoIonization,  or  thc  evideiice  refpe6ling  thc  fiave-trade  given  at  the 
bar  of  the  Houfe  of  Commons,  "  that  no  Dahoman  ever  cmbarked  in  war  merely  to  procure  flaves  to  barter  for 
Eurcpean  commodities." 

4. 
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|1««-    aiTent  on  tlie  25th  March  J807.     The  time 
^*     ihe  biU,  for  the  total  abolition  of  the  trade,  ive  belieyci 
'      was  ihe  beginning  of  the  following  year,  viz.  January 
1808. 

We  cannot  conchide  without  eipreHing  a  hope,  that 
the  period  is  not  yerj  diilant  when  the  (layes  in  the 
Weft  IncSes  Ihall  be  fa  much  improred  in  moral  and  re- 
ligious  knon-ledge,  as  that  they  maj  be  Ta^ely  truAed 
l»?nof  «ith  iheir  own  needora.  To  fet  them  free  in  their  pre- 
IWttii  j^pj  ^jjg  ^f  ignorance  and  depravity,  is  one  of  the  wild- 
eil  propofals  that  the  ardour  of  innovation  has  ever 
made.  Such  ireedom  would  be  equally  ruinous  to 
them(elves  and  to  their  maders  ;  and  we  may  fay  of  it 
what  Cicero  faid  of  fome  unfea{bnable  indulgences  pro- 
pofed  to  bc  granted  to  the  flaves  in  Sicily  :  •^/<r  cum 
accidunt,  nemo  efi,  guin  inttliigat  ruere  illam  rempubli- 
cam  i  hdtc  ubi  vem'unt,  nemo  e/l,  qui  ullam  Jpem/alutii 
rtliauam  effe  arbitretur. 

Thofe  of  our  readers  who  wilh  to  enter  into  a  detail 
of  this  fubjeft,  may  confuIt,  with  much  advantage,  The 
Hi£lory  of  'the  Rile,  Progrefs,  and  AccomplKhmcnt  of 
the  AboUtion  of  the  Atirican  Slave-Trade,  by  Mr 
Clarkfon,  2  vols  8vo.' 

SLAUGHTER.  See  Manslaughter,  Homicise, 
MUKDER,  &c. 

SL£DG£,  a  kind  of  carriage,  without  wheels,  for 
the  conveyance  of  vcry  weighty  thingf,  as  huge  ilones, 
bells,  &c.  The  Aedge  for  carrying  criminals,  condemn- 
ed  for  high  trea^on,  to  execution,  is  called  hurdle. 
The  Dutch  have  a  kind  of  Aedge  on  which  they  can 
car^y  a  veffel  of  any  burden  by  land.  It  coniitts  of  a 
phnk  of  the  lenglh  of  the  keel  of  a  moderate  (hip,. 
raifed  a  little  behind,  and  hollow  in  the  roiddle ;  fo  that 
the  fides  go  a  little  aflope,  and  are  furni(hed  with  holes 
to  teceive  pins,  &c.     The  reft  is  quite  even. 

Sledge  i»  a  large  fmith's  hammer,  to  be  ufed  with 
both  hands :  of  this  there  are  two  forts,  the  up-hand 
/ledge,  which  i«  ufed  by  under  workmen,  when  the 
work  i$  not  of  the  larged  fort ;  it  is  ufed  with  both  the 
hands  before,  and  they  feldom  raife  it  higher  than  their 
head.  But  (he  olher,  which  is  called  the  about-fledge, 
and  which  is  u^ed  for  battering  or  drawing  out  the  lar- 
geft  work,  is  held  by  ihe  handle  with  both  hands,  and 
f«.Tmg  round  over  their  heads,  at  their  arm's  end,  to 
Arike  as  hard  a  blow  ait  they  can, 

SLEEP,  that  ftate  of  the  body  in  which,  though  the 
vital  fiin6lions  continuc,  the  fenfes  are  not  aife£ted  by  the 
ordinary  impreilions  of  estemal  obje£ts.     See  Dreams  - 
and  PHTSlor.OGY. 

SLEEP-Wa/her,  one  who  walks  in  his  fleep.  Many 
mftances  might  be  related  of  perfons  who  were  addifted 
fo  this  praftice  ;  but  it  will  bc  fufFicient  to  feieft  one 
remarkable  inrtance  from  a  report  made  to  the  Phylical 
Society  of  Lauranne,  by  a  committee  of  gentlemen  ap- 
poiated  to  examine  a  young  man  who  was  accuftomed  to 
wa'k  in  his  fleeo. 

Thc  dirpoiition  to  fleep-walking  feems,  in  the  opi- 


nion  of  this  committee,  to  depend  on  a  particular  aiTec- 
tion  o/  tlie  nerve«,  which  both  feizes  and  qiiils  the  pa- 
tier.t  during  fleep.  Undcr  llie  inlluence  of  this  aAPec- 
lion,  the  imagination  reprefcnls  to  him  the  objefts  that 
ilrurk  hitn  while  awake,  wiih  as  much  force  as  if  they 
really  afft£lcd  liis  renTes  ;  but  does  not  make  hlm  per- 
c«'ve  any  of  thore  that  are  aftually  prefenlcd  to  his 
iri.ls,  esccpl  v.\  fo  far  as  they  are  connefted  with  the 


ii.Yed  b'y  dreams  which  engrofs  him  at  the  time.  If,  during  thi5 
ftate,  the  imagination  has  no  determined  purpofe,  he 
receives  the  imprefl!ion  of  objeft»  as  if  he  were  awake'; 
only,  however,  when  the  imagination  is  excited  to  bend 
its  attention  towards  them.  The  perceptions  obtained 
in  this  ftate  are  very  accurate,  and,  when  once  received, 
the  imagination  renews  them  occaHonally  with  as  much 
force  as  if  they  were  again  acquired  by  means  of  thc 
fenfes.  Laftly,  thefe  academicians  fuppofe,  that  the 
impreAions  received  during  this  ftate  of  the  fenfes  dif- 
appear  entirely  when  the  perfon  awakes,  and  ^o  not  re< 
tum  till  the  retum  of  the  fame  difpofltion  in  tbe  nerrous 
{yftem. 

"  Their  remarks  were  made  on  the  Sieur  Devaud,  a 
lad  thirteen  years  and  a  half  old,  who  lives  in  the  towa  - 
of  'Vevey,  and  who  is  fubieft  to  that  Gngular  affeftion  or 
difeafe  called  Somnamhulifm  or  fleep-walking.  This  lad 
poffeffes  a  ftrong  and  rebuft  conftitution,  but  his  nervous 
fyftem  appears  to  be  organifed  with  peculiar  delicacy, 
and  to  difcover  marks  of  the  greateA  fenitbility  and  irri- 
tability.  His  fenfes  of  fmell,  tafte,  and  touch,  are  ex- 
quiiite ;  he  is  fubjeft  to  iits  of  immoderate  and  involun- 
tary  laughter,  and  he  fometimcs  Iikewife  weeps  without 
any  apparent  caufe. 

"  This  young  man  does  not  walk  in  his  fleep  every 
night ;  feveral  weeks  fometimes  pafs  without  any  ap- 
pearance  of  a  iit.  He  is  fubjeft  to.the  difeafe  generally 
two  nights  fucccffiTcIy,  one  fit  lafting  for  fevcral  hours. 
Thc  longert  are  from  three  to  four  hours,  and  they 
commonly  begin  about  three  or  four  o'clock  in  the  mom-  - 
ing. 

"  The  iit  may  be  prolonged,  by  gently  paffme  the 
finger  or  a  fealher  over  his  upper  lip,  and  this  Aignt  ir- 
ritation  likewife  accelerates  it.  Havingonce  fallen  aileep 
upon  a  ftaircafe,  his  upper  lip  was  thus  irritated  with  a 
feather,  when  he  immediately  ran  down  the  fteps  wilh 
gteat  precipitation,  and  refumed  all  his  accuftomed  afti- 
vity.     This  experiment  was  repeated  feveral  limts. 

"  The  young  Devaud  thinks  he  has  obferved,  that, 
on  the  evenings  previous  to  a  fit,  he  is  fenfible  of  a  cer- 
tain  heaviners  in  his  head,  but  efpecially  of  a  great 
weight  in  his  eyelids. 

"  His  fleep  is  at  all  times  unquiet,  but  particularly 
when  the  fits  are  about  to  feize  him.  During  his  fleep, 
molions  are  obfcrvable  in  every  part  of  his  body,  wilh 
ftarting  and  palpitatior.s ;  he  utters  broken  words,  fome- 
times  iits  up  in  his  bed,  and  afterwards  lies  down  again. 
He  then  begins  to  pronounce  words  more  diftinftly,  he 
rires  abroptly,  and  afts  as  he  is  inftigated  by  the  dream 
that  then  pcffeffes  him.  He  is  fomet)mes  in  fleep  fubjeft 
to  continued  and  invoIuntary  motions. 

"  The  departure  of  the  fit  is  always  preceded  by  two 
or  three  minutes  of  calm  flsep,  during  which  he  fnores. 
He  then  awakes  rubbing  his  eyes  like  a  perfon  who  has 
flept  quietly. 

"  It  is  dangerous  to  awaken  him  durine  the  fit,  efpe- 
'  cially  if  it  is  done  fuddenly  ;  for  then  he  iometimes  falls 


Sleep- 
walker. 


into  convulfions.  Having  rifen  one  night  with  the  in- 
tenlion  of  going  to  eat  grapes,  he  Ieft  the  houfe,  paffed  ' 
through  the  town,  and  went  to  a  vineyard  where  he  ex. 
pefted  good  cheer.  He  was  foIIowed  by  feveral  perfons, 
who  kept  at  fome  diftance  from  him,  one  of  whom  fircd 
a  piftol,  the  noife  of  which  inftantly  awakened  him,  and 
he  fell  down  without  fenfe.  He  was  carricd  home  and 
brought  to  himfelf,  when  he  recollefted  very  well  the 
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ba^ing  b«en  awakmed  in  tbe  Tineyard  y  bttt  nothing     p(efented  to  blm,  tnd  he  i»  told  of  it,  be  alwayt  \aii   stiep. 
.  more,  except  thc  fright  at  being  found  there  alone,  ^  opens  hts  eyes  with  a  degree  of  difficuity,  and  then  ihuts  **&«•  i 


which  had  made  him  Twoon. 

"  After  the  fits  he  generally  feels  a  degree  of  ladi- 
tude :  fametimes,  though  rately,  of  mdifpoiition.  At 
the  end  of  one  of  thofe  fits,  of  which  the  gentlemen  of 
the  committee  were  witncSes,  he  was  aSe£ted  with  vo- 
mitings  ;  but  be  is  always  foon  reAored. 

**  When  he  is  awaked,  he  ncTer  for  tlie  mofi  patt  re> 
cblledb  any  of  the  adUons  he  has  been  doing  during  the 
fit. 

"  The  lubjeA  of  his  dreams  is  clrcumfcribed  in  a 
fmall  circle  «i  obje£ls,  that  relate  to  the  few  ideas  wilh 
which  at  'his  age  his  mind  is  fiimi(hed  j  fuch  as  his  lef> 
fons,  the  cburch,  the  bells,  and  efpecially  tales  of  ghoAsk 
It  is  fufEcient  to  ilrike  his  imagination  the  evening  be- 
fore  a  fit  with  rome  tale,  to  dire£t  his  fomnambulilm  t^ 
wards  the  objefl  of  it.  There  was  read  to  him  while  in 
this£tuation  the  ftory  of  a  robber;  he  imagined  the 
very  next  moment  that  he  iaw  robbers  in  the  room. 
However,  as  he  b  much  difpo&d  to  dream  that  he  is 
furrounded  with  them,  it  cannot  be  affirmed  that  this 
was  an  eSe£t  of  the  reading.  It  is  obferved,  that  when 
his  fupper  has  been  more  plentiiul  than  ufual,  his  dreams 
Bre  more  difmal. 

"  In  their  report,  the  gcntlemen  of  the  committee 
dwell  much  on  the  ftate  or  this  young  man^s  fenfes,  on 
the  impreAion  made  upon  them  by  ilrange  obje^,  and 
on  the  afe  they  are  of  to  him. 

"  A  bit  of  ilrong  fmelling  wood  produced  in  him  a 
degree  of  relUefihefs ;  the  Ingers  had  the  fams  effe£t, 
whether  from  their  fmell  or  their  tranfpir»tion.^  He 
knew  winc  in  which  there  was  wonnwood  by  the  fmell, 
and  faid  that  it  was  not  wine  for  his  tabk.  Metals 
make  no  impreflion  on  him. 

^**  Having  been  prefented  ■mOt  a  little  common  wine 
'while  he  was  in  a  ilate  of  apathy,  and  all  his  motions 
"were  performed  with  languor,  he  drank  of  it  willingly  ', 
but  the  irritation  which  it  occaiianed  produced  «  deal 
of  vivacity  in  all  his  words,  motions,  and  a^ons,  and 
caufed  him  to  make  involuntary  grimaces. 

"  Once  he  was  obferved  dreuing  himfelf  iit  perfeft 
darknefs.  His  clethes  were  on  a  large  table,  mixed 
with  thorc  of  fome  other  perfons ;  he  immediately  per- 
ceived  this,  and  complained  of  it  much  ;  at  laft  a  fmall 
light  was  brought,  and  then  he  dreffi»l  himfelf  with 
itracient  predCon.  If  he  is  teafed  or  gently  pinched, 
he  u  always  fenfible  of  it,  except  he  is  at  the  time 
ilrongly  engroAed  with  fome  other  thing,  and  wiihes  to 
ftrike  the  offender  ;  howeTer,  he  never  attacks  the  per- 
ibn  who  has  done  the  ill,  but  an  ideal  being  whom  his 
imagination  prefents  to  him,  and  whom  he  purilies 
throttgh  the  charaber  without  running  againft  the  iiimi-  ■ 
ture,  nor  can  the  perfons  whom  he  meets  in  his  way  di- 
vert  him  iirom  his  purfuit. 

"  While  his  imagination  was  employed  on  varioui 
fubjeds,  he  heard  a  clock  ftrike,  which  repeated  at  . 
every  Aioke  the  note  of  the  cuckoo.     There  are  cuc- 
koos  heie,  faid  he  ;  tmd,  upon  being  delired,  he  imita. 
ted  th^  fong  of  that  bird  immediately. 

"  When  he  wi(hes  to  fee  an  objed,  he  makes  an  ef- 
{brt  to  lift  his  eyelids ;  but  they  ate  (a  little  under  his 
comiDand,  that  he  can  hardly  raife  them  a  line  or  two, 
wlule  he  draws  up  h!s  eyebrows ;  the  iris  at  that  time 
S^pears  fixed,  and  his  eye  dim.    Yinien  any  thing  is 
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tbem  after  he  has  taken  what  was  oSercd  to  him. 

"  The  report  infer$  from  theie  h&s,  and  irom  many 
otbers  relatiTe  to  the  di&rent  ieniĕs,  that  thw  ibnc- 
tions  are  not  iiifpended  as  to  what  the  ileep.walker  wiih- 
es  to  fee,  that  is,  as  to  all  tho/e  peiceptiotu  which  ic- 
cord  with  the  objeds  about  which  his  imagination  b  oe- 
cupied ;  that  he  may  aIfo  be  difpo(ed  to  teceive  thole 
impreilions,  wben  his  imagination  has  no  other  objed  at 
the  time ;  that  in  order  to  fee,  he  b  oblired  lo  open 
lus  eyes  as  much  as  Re  can,  but  when  the  impreffioa  is 
once  made,  it  remalns  ;  that  obje£ts  may  ftrike  his 
iight  without  Ariking  his  imagination,  if  it  is  not  inte- 
refted  in  them  ;  and  that  he  is  rcroetimes  infonned  Qf  the 
prefonce  of  obje&s  mthout  either  ieeing  01  touching 
Uiem. 

"  Having  engaged  him  to  wiite  a  theme,  fay  the 
committee,  we  faw  him  light  a  candle,  take  pen,  iak, 
and  paper,  frpm  the  drawer  of  his  table,  and  begin  to 
write,  while  his  mafter  didated.  As  he  was  writing, 
we  put  a  thick  paper  before  his  eyes,  notwithftaniiing 
which  he  continued  to  write  and  to  iorm  his  letters  ytxj 
diitindly  ;  ihowing  figns,  however,  that  foraething  was 
incommoding  him,  which  apparently  proceeded  iiom  the 
obftrtt£lion  whicb  the  paper,  being  held  too  near  hi* 
nofe,  gave  to  hb  rerplralion. 

"  Upon  another  occaSon,  the  young  foinnambuM 
arofe  at  five  o'clock  in  the  moming,  and  took  the  ne- 
ceSary  materials  for  writing,  with  his  copy-book.  H« 
meant  to  have  begun  at  tbe  top  of  a  page  ;  but  Gnding 
it  already  written  on,  he  came  to  the  blank  part  of  the 
leaf,  and  wrote  fome  time  iirom'  the  foUowing  wtnds^ 
Fiuni  igiuni fiigritM—Ils  JeuienHenl  ignoraiu  par  la  pa- 
rejfe }  and,  what  is  rematkable,  after  feveral  lines  be 
pcrceived  he  had  forgot  the  /  in  the  word  ignoraiu,  and 
had  put  erroneouAy  a  double  r  'mparejfei  he  thcn  gan 
over  writing,  to  add  the  t  he  had  forgotten,  and  to  eiaie 
the  fuperfluou$  r. 

"  Another  time  he  had  made,  of  hi<  own  accord,  a 
piece  of  writing,  in  order,  as  he  &id,  to  pleafe  his  maC- 
ter.  It  confifted  of  three  kinds  of  wtiung,  t£Xt,  half 
text,  and  fma]l  writ ;  each  of  them  perfanned  with  the 
proper  pen.  He  drew,  in  the  corner  of  the  fame  pi- 
per,  the  figure  of  a  hat ;  he  then  aik<>d  for  •  penkniie 
to  take  out  a  blot  of  ink  which  he  had  made  bctween 
two  letters,  and  he  erafed  it  without  injuiing  them. 
LaAly,  he  made  foine  arithmetical  calculations  with  grort 
accuracy. 

"  In,order  toe<{>Iain  (bme  of  the  fa{b  obierred  by 
the  academicians  which  we  haTc  here  mentioned,  they 
eftabli(h  two  general  obferTations,  which  iefiilt  iiram 
what  they  have  faid  with  re^d  to  the  fcnics  and  the 
dreams  of  this  Heep-walken 

"  I.  That  he  is  obliged  to  open  his  eyes,  in  order  to 
recognife  obje£ts  which  he  wiihes  to  fee  ;  bat  thc  im^ 
preinon  once  made,  although  rapidW,  n  vivid  enou^ 
to  fuperfede  the  neceffuy  of  his  openmg  them  again,  to 
view  the  fame  obie£ls  anew  ;  that  b,  the  fame  objedi 
are  afterwatds  preJented  to  his  im^nation  with  as  mttch 
£Drce  and  pteciiion  as  if  he  a£tually  faw  them. 

"  %.  That  his  imagination,  thus  vrarmed,  lepte&nti' 
to  him  objeAs,  and  fuch  as  he  figures  to  himfel^  wid) 
as  much  vivaci^  as  if  he  really  faw  them  ;  and,  laiUy, 
that  aU  his  fcn(es,  being  fubordinate  to  his  tBUginatian, 
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bm  coneeDtnted  !n  the  objed  wl^  whSch  it  is  occu- 
pied,  ind  hne  at  that  time  no  perception  of  any  thing 
but  what  iclates  to  thal  obje£l. 

"  TheTe  two  caufes  iHiited  'ieem  to  them  ruAkient 

ibr  «iplaiaing  one  of  the  moft  fingutar  h&i  that  occur* 

itd  to  their  obfinrVation,  to  wit,  how  the  young  Deraud 

ean  imte,  although  h«  hat  hu  eyes  (hut,'and  an  oi>*' 

Aacle  before  them.     Hi$  paper  i*  imprinted  on  his  ima- 

ginition,  and  evnj  letter  which  he  means  to  write  is 

allb  paioted  there,  at  the  place  in'  which  it  onght  to 

iand  on  the  pap<r,  aad  wilhout  being  coofottnded  with 

the  other  letteitj  oow  it  is  clear  that  his  hand,  whicb 

ii  obedient  to  the  will  of  his  imagination,  will  trace 

tiiem  on  the  real  paper,  in  th«  (ame  order  in  'which  they 

ait  reprelented  on  that  whidi  is  piAured  in  his  head. 

it  is  tbos  that  he  is  able  to  wriie  feTerai  letters,  feTeral 

ientences,  and  entire  pieces  of  writing  ;  and  what  feems 

t»  confirm  the  idea,  that  the  young  Deyaad  writes  ac- 

cording  to  the  paper  painted  on  his  •  imstgination  is^ 

tbat  a  certain  Oeep-walker,  wbo  is  defcribed  in   the 

Fiench  Encyctopidie  (article  Somnambulijm  ) ,  haTing  writ- 

ten-  lomething  on  «  paper,  another  piece  of  paper  of  the 

fiime  fize  was  fubfti(uted  in  its  Aead,  which  he  took  for 

his  own,  and  made  upon  this  blank  paper  the  corredions 

iie  meant  to  hate  made  on  the  other  which  bad  been 

taken  awaj,  pred^ely  in  the  places  where  they  would 

luTe  been. 

"  It  appears  {nm  the  recital  «^  another  fad,  that 
DeTaud,  intoiding  to  write  at  the  top  of  the  Ard  leaf 
of  a  white  paper  book,  Vtvtyt  U—  ftopped  a  moment 
ai  if  to  recolleA  the  day  of  the  month,  leit  a  blank 
fpace,  and  then  proceeded  to  Decembre  1787  (  after 
«hich  he  a&ed  ibr-  an  almanac :  a  little  book,  fuch  ti 
i<  giwD  to  cUldrea  for  a  new  yeac^s  gift,  was  offered  ttf 
hhn }  he  took  it,  opcned  it,  brought  it  near  his  eyes, 
dien  threw  k  down  o;»  the  table. '  An  almanac  whicb 
kknew  was  then  prelĕiited  to  him ;  this  was  in  Ger- 
■an,  and  of  a-  form  fimiIaT  to  the  almanac  of  'VeTey  :  he 
took  it,  and  then  &id,  '  What^^^^is  thĕy  havc  given 
■le  i  heie,  tkere  is  your  German  almanac.*  At  laft 
they  gaTe  him  the  almanac  of  Beme  •■,  he  took  this  like- 
wife,  and  went  to  esaimne  it  at  the  bottom  of  an  alcore 
that  was  pcrfedly  daik.  He  was  heard  tuming  «Ter 
the  leaves,  indlaying  34,  then  a  moroent  a^terwardt 
34.  Retuming  to  his  place,  with  the  almanac  open  at 
ihe  month  of  December,  he  laid  it  bn  the  table  and 
wnte  in  the  fpace  which  be  had  Ie(t  blank  the  i^th. 
This  fcene  happened  on  the  23^  \  but  as  he  imagined 
it  to  he  the  a^th,  he  did  not  midake.  The  fbUowing 
•s  thfe  ecpKcatian  pna  of  tbis  iaSi  by  tlie  auUiors  id 
thereport. 

"  The  ilates  a<)d,  i^th,  and  a^th,  of  the  month  of 
December,  had  long  occupiedthe  mindof  the  young 
Oeraad.  The  23^  and  25th  were  holidays,  which  he 
Cipeded  «rith  the  impatience  natural  to  peribns  of  hia 
■ge,  fer  tbe  arriYal  of  thofc  moments  when  their  httle 
daSy  labonrt  are  to  be  Tu^pended.  The  25th  efpeciaUy 
ms  the  objed  of  his  hopes  -,  there  was  to  be  an  inumi» 
tHam  m  the  church,  which  had  been  defcribed  ta  him 
in  a  nanner  that  quite  tran^pocted  him.  The  a^th 
was  a  day  ef  labour,  which  came  very  difagieeably  hc- 
HiBUi  Ae  two  happy  days.  It  miiy  eafily  be  con- 
ceiTcd,  how  an  imagination  fo  irrit^le  as  that  of  the 
yogng  Deraud  weuld  bc  Anick  with  thoie  pleafing 
eyac&.  Accordiagiy,  itom  the  beginaiag  of  the  month 
Voi-  XIX.  Part  II. 


he  had  heen  perpctuaUy  tuming  over  the  almanac  of 
Vevey.  He  calculaled  the  days  and  the  hours  that , 
were  to  elapfe  before  the  arriyal  of  his  wi(hed-tbr  ho- 
lidays ;  he  fhowed  to  his  ftiends  and  acquainiance  the 
dates  of  thofe  days  which  he  expe£led  with  fo  much 
impatience  }  eTcry  time  he  took  up  the  almanac,  it  was 
only  to  confuIt  the  month  of  December.  We  now  lee 
wny  that  date  prefented  itfelf  to  his  mind.  He  wat 
performing  a  talk,  becaufe  he  imagined  the  day  to  be 
the  Monday  which  had  fo  long  engr(.ired  him.  It  is 
;iot  fiirpTifing,  that  it  (hould  have  occurred  to  his  ima^ 
gination,  and  that  on  opening  the  almanac  in  the  dark 
he.  mlght  haTe  thought  he  faw  this  date  which  he  wat 
ileeking,  and  that  iiis  imagination  might  have  reprefent- 
ed.  it  to  him  in  as  lively  a  manner  as  if  he  had  aAuaUy 
ieen  iu  Neilher  is  it  furpri£ng  that  he  ihould  have 
opened  the  almanac  at  the  month  of  December  ;  the 
cuftom.  of  perafing  this  month  mufi  bave  made  him 
find  it  in  the  dark  by  a  mere  mechanical  operation. 
Man  never  "ieems  to  be  a  machine  io  much  as  in  the 
ftate  of  ibmnambtthiin  \  it  is  then  that  habit  comes  te 
fapply  thofe.of  the  fenfes  that  cannot  be  ierviceable, 
and  that  it  makes  the  pedbn  ad  with  as  much  precifioa 
as  if  all  his  fenfe$  were  in  tbe  utmoft  a£tiTity.  Thefe 
circumAances  deAroy  the  idea  of  there  being  any  thing 
miraculous  in  the  behariour  of  young  DcTaud  with  re- 
ipe£l  ta  the  date  and  the  month  that  he  was  in  queft  of; 
«Uid  the  reader,  who  has  entered  into  our  explanations» 
willnot  be  furprifed  at  his  knovring  the  German  alma- 
nac ;  the  touch  alone  was  fufHcient  to  point  it  out  te 
him ;  and  the  proof  of  this  is  the  fhortne&  of  the  time 
that  it  remained  in  his  hands. 

."  An  eiperiment  was  made  by  changing  the  place 
of  the  ink-ftandiih  during  the  time  that  Devaud  wat 
writing.  He  had  a  ligbt  befide  him,  and  had  certifie4 
himiicli  of  the  place  where  his  ink-holder  was  ilanding 
hj  means  of  fight.  From  that  time  he  continued  to 
takeSnk  with  pteciAon,  without  being  obliged  to  opea 
hu  eyes  again  :  but  the  ink  ftandi(h  being  remoTed,  he 
retumed  as  ufual  to  the  place  where  he  thought  it  was : 
It  muft  be  obieTTed,  that  tbe  motion  of  his  hand  wat 
rapid  tiU  it  reeched  the  beight  of  the  Aandiih,  and  then 
he  mOved  it  Aowly,  tiU  the  pen  gently  touched  tlie 
teble  as  he  was  feeking  fer  the  ink  :  he  then  perceived 
that  a  trick  had  been  put  on  him,  and  complained  of 
it ;  he  .went  in  fi»rch  of  his  ink-ftandilh  and  put  it  ia 
Its  place.  This  esperiment  was  feveral  times  repeated, 
and  always  attended  with  the  iiune  circumAances.  Doea 
not  what  we  have  here  ftated  prove,  that  the  ftandilh, 
the  paper,  the  table,  &c.  are  punted  on  his  imaginaUoa 
in  as  lively  a  manner  as  if  he  really  faw  them,  as  he 
£>ught  the.real  ftandi(h  in  the  place  vvhete  his  imagina.- 
tion  told  him  it  ought  to  haTe  been  >.  Does  It  not  proTe 
ihat  the  iame  lively  imagination  is  the  caufe  of  the 
moft  fingular  ai£Iions  of  thit  ileep-walker  >  And  laSIy, 
does  it  not  prove,  that  a  meie  glance  of  his  eye  it  (uffi> 
cient  to  make  his  impreiSons  as  UTely  as  durable  *. 

■"  The  cammittee,  upon  the  whole,  recommend  to 
iiicb  as  wiih.  to  repeat  the  fame  experinwnts,  i.  Te 
make  tbeir  ob^errations  on  diftrent  Aeep-walkers.  1. 
To  eiamine  often  whether  they  can  read  books  that  arc 
unknown  to  them  in  perfcft  darknefs.  3.  To  obferTe 
whether  they  can  tell  the  hours  on  a  watcn  in  the  dark. 
4.  To  remoTe  when  they  wiite  the  ink-ftandiih  from  itt 
place,  to  iee  whsther  they  wiU  retum  to  the  iiune  place 
^E  i> 
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whetber  the;  walk  witb  the  fame  conGdence  in  a  dark 

and  unknown  place,  a$  in  one  with  which  they  are  acr 

^uainted. 

"  They  likewiTe  recommehd  to  Aich  as  would  con; 
£nn  or  invalidate  the  above  obfervations,  to  make  all 
their  experiments  in  the  dark ;  becaufe  it  has  been  hi. 
therto  fuppofed  tbat  the  eyes  of  Heep-walkers  are  of  no 
afe  to  them." 

SLEEPERS,  in  Natura/  Htfiory,  a  name  given  to 
thofe  animals  which  fleep  all  winter  ;  fuch  as  bears^ 
marmots,  dormice,  bats,  hedgehogs,  fwallows,  &c> 
Thefe  do  not  feed  in  winter,  have  no  kntAAt  evacua> 
tions,  breathe  little  or  none  at  all,  and  moft  of  th* 
vi(cera  cea(e  from  iheir  funflions.  Some  of  thefe  ani* 
mals  feem  to  be  dead,  and  others  retum  to  a  ftate  like 
that  of  the  faetus  before  birth  :  in  this  itate  they  con- 
tinue,  till  by  an  increafe  of  heat  the  animal  is  reHored  to 
its  former  fun£Kon$. 

Sleepers,  in  a  fhip,  timbers  lying  betbre  and  aft  id 
the  bottom  of  the  ihip,  as  the  rungheads  do :  the  lower» 
Itioil  of  thcm  is  bolted  to  the  rungheads,  and  the  api 
permoA  to  the  tuttocks  and  rungs. 

SLEIBAN,  JoHN,  an  exceUent  German  hiilorian, 
bom  of  obfcure  parents,  in  1506,  at  Sleidan,  a  (inall 
town  on  the  conSnes  of  the  duchy  of  JuEers.  After 
Audying  fome  time  in  his  own  country,  together  with 
his  townfman  the  leamed  John  Sturmius,  he  went  to 
France,  and  in  1525  entered  into  the  fervice  of  the 
cardmal  and  archbiihop  John  du  Bellay.  He  retired 
to  Straiburg  in  1542,  where  he  acqiured  the  efleem 
and  friendfhip  of  the  moft  coniiderable  perfons,  partL 
cularly  of  James  Sturmius ;  bj  whofe  advice  and  afHft- 
ance  he  was  enabled  to  write  the  hiSory  of  his  own 
time.  He  vras  emplojed  in  Tome  public  negociations  j 
but  the  death  of  his  wife,  in  1555,  plunged  nim  into  fo 
deep  a  melancholj,  that  he  loft  his  memory  entirelj,  and 
<Hed  the  year  following.  In  1555  came  out,  in  td&a, 
Dejlatu  Religionu  ei  Reipubliea/ub  Carolo  ^uinto,  &c. 
in  15  booksj  from  thc  year  15 17,  when  Lutherbegan 
to  preach,  to  the  year  of  its  publication  ;  which  hiftory 
was  prefently  tranilated  into  moft  of  the  languages  af 
Europe.  Beiides  this  great  work,  he  wrote,  De  gua- 
tuor/ummit  Intperiis,  iibri  tres  }  mth  fome  other  hiilo- 
rical  and  politi^al  pieces. 

SLEIGHT  «/HaJtd.    See  LECZRDXMAiKr. 

SLESWICK,  an  ancient  and  coniiderable  town  oF 
3}ehmark,  the  metropolis  of  a  duchy  of  the  fame  name, 
in  the  province  of  Gottorp,  the  iee  of  a  biihop,  which 
was  fecularized  in  the  year  1586.  The  old  palace  of 
Gottorp  is  clofe  to  it,  which  was  lormeriy  dw  ducal 
reGdence,  but  a^terwards  inhabited  by  the  govemor. 
This  town  at  one  period  was  much  more  ezteniive  than 
it  is  now,  having  fui{ered  greatly  by  the  German  wars. 
It  is  feated  on  tbe  gulf  oi  ^y,  where  there  is  a  com» 
modious  harboor,  60  miles  north-weft  of  Lubeck,  and 
1 25  fouth-weft  of  Copenhagen.  The  people  boail  that 
the  German  langiiage  b  here  fpoken  wilh  as  much  'ac- 
curacy  as  at  Vienna,  of  which,  however,  a  good  Ger. 
inan.fcholar  can  alone  be  judge.  SIefwick  has  but  little 
Irade,  as  none  but  fma]l  boats  can  have  acceis  to  it,  the 
paiTage  of  thc  Sley  ha^ng  been  long  iince  chocked  up 
-with  iand  and  mud  ;  bcbre  which  period  it  was  both 
Aouriihing  and  popolous.   It  is  now  chieily  inhabited  by 


the  preCrnt  po^  SUaik 
E.Long.iQ.o.^ 


pulation  is  faid  not  to  exceed  5000. 
N.  Lat.  54.  40. 

'  Si.K$\ViCK,  the  duchy  of,  or  Souti  JMt^mi,  is  aboot 
100  miles.in  Jength  and  60  in  breadth.  It  is  bounded 
6n  the  norlb  by  Norlh  Jutland,  on  th«.«aft  by  the  Bal. 
tic  fea,  on  the  fouth  by  Holltein,  and  on  the  weft  by 
the  ocean.  It  contains  14  cities,  17  towns,  13  caftle^ 
278  p.ariihes,  1480  villages,  i62farms,  116  waier-millS) 
and  106  gentlemen^s  feats.  It  is  a  pleaiant,  fertile,  po^ 
piulous  counlry,  and  a  fovereign  duchy.  Fonnerly  the 
king  of  Denmark  had  half  6f  it,  and  the  other  bdong- 
ed  to  tbe  houfe  of  HdlAein-Gottorp ;  but  the  formet 
having  conq«Kred  ihis  duchy,  had  the  poSeiTion  of  it 
confirmed  tO  him  by  the  treaty  of  the  taorth  in  1720. 
In  1731,  a  prince  of  Bareith-Culmbach  was  made  go- 
yemor  of  ihis  duchy,  who  refides  at  Gottorp. 

SLEUT-HOUNDE,  the  ancient  Scatf  tiame  of  th* 
t>lood-houhd.  Tho  word  is  fiom  the  Sajcon^t,  "  the 
impreilion  that  a  dieer  leaves  of  its  foot  in  thc  mire," 
and  hound,  "  a  dog"  ;  fo  they  "denv6  thelr  name  frortl 
ibllowing  the  track.     See  the  article  BLOOD-HounJ, 

SLICH,  in  Metallurgy,  the  ore  of  any  metal,  partit 
cularly  of  gold,  when  it  has  been  poi&ded,  and  prepa- 
red  for  &rthe(  working. 

The  manner  of  preparing  the  fllch  at  Chremnitz  in 
Hungary  is  this  ;  they  lay  a  foundation  of  wood  three 
yards  deep,  upoB  this  they  place  the  ore,  and  over  this 
Ihere  are  2^4  beams,  armed  at  their  bottoms  with  iron  j. 
thefe,  by  a  Continual  motion,  beat  and  grind  the  ore, 
till  it  is  reduced  to  powder  :  dilnng  this  bperation,  the 
9re  is  covered  with  water.  Xhere  are  fotir  wheels  nlĕd 
to  itiove  thefe  beams,  each  wheel  moving  fi¥ ;  and  thc 
water,  as  it  rans  6ff,  carrying  fome  of  the  metalline  par- 
ticles  with  it,  is  received  into  fcveral  bafons,  one  pla. 
Ced  behind  anotber;  and  firially,  after  having  p^ed 
through'  th«m  all,  and  depolited^  fome  fcdiment  ia  tu^ 
it  is  let  off  into  a  yeiy  large  pit,  almcft  hal(  ^  acte  in 
«xtent ;  in  which  it  is  fufitted  to  fland  fo  long,  as  to  de* 
pofit  all  its  fediment,  of  whatevei  kind,  and  aftcr  thii 
it  is  lct  cnt.  This  work  is  carried  04  day  and  nigh|^ 
and  the  ore  taken  away  and  replaced  by  more  as  oneii 
as  occafion  requires.  That  ore  which  lies  next  the 
beams,  by  which  it  was  poundcd^  is  always  the  ckaBett 
or  richeft. 

When  tbe  ilich  is  waOied  as  much  as  they  can,  a  hu»> 
dred  weight  of  it  uliially  contains  about  lul  ounce,  or 
perhaps  but  half  an  ounce  Qf  metal,  which  is  not  all  gold; 
for  there  is  always  a  mixture  of  gold  and  iilver,  but  th« 
gold  is  in  tho  largeft  quantity,  and  ufttaUy  is  two-third* 
of  the  m!xture :  they  then  put  the  ilich  into  a  liimace 
with  foine  Iimefione,  and  Aacken,  o.r  the  fcotia  of  feimcr 
meltings,  and  i^  them  together.  The  firft  meltlng  prtK 
duces  a  fubftance  called  lech  1  this  lech  they  bpm  widl 
charcoal,  to  make  it  lighter,  to  open  its  body,  end  readcr 
it  porous,  afteT  which  it  is  called  r4fi  ;  to  thls  roft  they 
addfand  in  fuch  quantity  as  they  Gnd  neceflary,  and  thcB 
melt  it  over  again. 

At  Chremnits  many  other  ways  are  pTadifed  of  redu- 
cing  gold  out  of  its  aee,  but  particularly  one,  in  whick 
they  employ  no  lead  dming  the  whole  op«iration ;  whcre- 
as,  in  general,  lead  ts  always  neceSary,  after  the  beiiKC» 
saentioned  procefires.     5eis  Ob£S,  ReduSiion  <ff. 

SLlDING  RUUi:,  a  mathematical  inttrament,  ,fep- 
ihe  oiEccrs  o£  tiie  caAle,  and  the  ptorer  cia&s,  or  tbc .  -  Ving  to  woik  ^ucAioBS  in  gai^ing,  meafuiiDg,  &C.intb. 
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|SSi|  oot  t!w  ui«  of  compaSu  }  mereljr  by  tb«  AicHB^  of  the 
J      pirU  of  the  tnSniment  one  hj  another,  the  linci  and 
divifions  nheKof  give  thc  anfwer  by  inTpedion. 

Xbi5  initnunent  is  YariouAjr  coBtrived,  and  applied 
|)y  Yarioits  authon,  parlicularly  £veratd,  Coggefhall^ 
Gonter,  Hunt,  »nd  Partridge  }  but  the  moil  comtboa 
«nd  uleiul  are  thote  of  Ewrard  and  Cogge(hall. 

SLIGO,  a  county.in  the  province  oiConnaught,  Ire- 
bnd,  35  miles  in  length,  and  as  much  in  breadth ;  bound- 
ed  on  ute  eaft  by  that  of  Leitrim,  on  the  weil  by  the 
coonty  of  Mayo,  on  the  north  i^id  north-weil  by  the 
weftem  ocean,  and  6n  the  fouth  ^nd  ibuth-weft  by  Rot- 
cODimon  «id  Mayp.  '  It  contains  5970  houfes,  41  pariih- 
t»,  6  baroniest  X  borough,  and  (end«  4  members  to  par- 
liantent,  two  fot  the  county,  and  two  for  the  boroughc^ 
tbe  Tame  name,  which  is  the  only  market-town  in  ths 
connty,  and  ia  feated  on  a  bay  of  the  (itme  name,  30 
mile*  weft  of  Killalla,  and  iionortb-eaft  of  Dublin. 
W.  Long.  8.  a6.  N.  Lat.  J4.  13. 

SLING,  an  infttument  terring  fbr  cafting  ftones  wit^ 
great  violence.  The  inhabitants  of  the  Balearic  iilands 
weie  iamous  in  antiqtiity  for  the  desterous  management 
of  the  iling  ;  it  is  faid  they  uled  three  kinds  of  ilings, 
ibme  longer,  others  ihorter,  which  they  ufed  according 
as  their  enemles  were  either  nearer  or  more  remote.  It 
b  added,  that  the  firft  ieryed  them  for  a  head-band,  the 
&cond  fer  a  girdle,  and  that  the  third  they  conftantly 
carried  in  their  hand< 

SLINGING  is  uied  Tariouily  at  fea ;  but  chleAy  fbr 
koiiiing  up  calks  or  other  heavy  things  with  iUngs,  t.  e, 
contrivances  of  lopes  fpliced  into  themielves  at  either 
cnd,  with  one  eye  big  enough  to  receive  the  caik  or 
whalever  u  to  be  ilung.  There  are  other  ilings,  which 
are  made  longer,  and  with  8  fmall  eye  at  each  end ; 
one  of  which  u  put  over  the  breech  of  a  piece  of  ord« 
nance,  and  the  other  eye  comes  oTer  the  end  of  an  iron 
crow,  which  is  put  into  the  mouth  of  the  piece,  to  weigh 
aad  h<M&  the  gun  as  they  pleafe.  There  are  alfo  ilingi 
by  which  the  yardt  are  botmd  £tft  to  the  crois-tree  aloh, 
■nd  to  the  head  of  the  maft,  with  a  ilrong  rope  oi  chain, 
'that  if  the  tie  ihotild  happen  to  break,  or  to  be  ihot  to 
Jtecet  in  fight,  the  yard,  neverthelefs,  maynot  f^  upon 
the  hatchea. 

SutKING  a  Man  onerboard,  in  order  to  ftop  a  leak 
in  a  ihip,  if  done  thtu  :  the  man  is^ttuiTed  up  about  the 
middle  in  a  ^ece  of  canva5,  and  a  rope  to  keep  him 
irom  iinkmg,  with  his  arms  at  liberty,  a  mallet  in  one 
hand  and  a  plug,-wrapped  in  oakum  and  well  tarred  in 
a  tarpawling  clout,  in  the  other,  which  he  is  to  beat 
with  all  difpatch  into  the  hole  or  leak. 

SLOANE,  SlK  Haks,  Baronet,  emmently  diAinguiih- 
cd  as  a  phyScSm  and  a  naturaliit,  was  of  Scotch  extrac> 
tion,  hu  &ther  Alexander  Sloane  being  at  the  head  of 
Ihat  colony  of  Scots  which  King  James  I.  fettled  in  the 
north  of  Ireland,  whereonr  author  wasboin,  at  Killieagb, 
cn  the  1  pth  of  April  1660.  At  a  very  early  period,  he 
<fifplayed  a  flrong  inclination  foT  natural  hiiiory ;  and- 
tb(s  propenSty  being  encouraged  by  a  fuitable  education, 
be  einptoyed  thoie  hours  which  young^  pedple  generally 
]ofe  by  parTuing  low  and  triAing  amureinents,  in  the' 
ilody  of  natuTC,  aiid  contemplaling  herworks.  When 
abgut  fixtecn,  ie  was  attacked  by  a  Tpitting  of  bieed, 
which  thrcatened  to  be  att^nded  with  oonildeiable  dan- 
fct,  and  which  interrupted  the  regular  courTe  of  bts  ap- 
pGcation  for  thieeyears^hehad,  howeTer,.already  lcam>' 


<d  enough  of  phyiic  to  know  that  a  Aialadly  clf  this  kinJ    $iec»<. 
was  not  to  be  renioved  fuddenly,  and  he  prudently  ab- ' 
ilained  from  wiae  and  other  liquors  that  were  likcly  tp 
increafe  it. 

By  ilri£Uy  obierring  thv  (evere  regimen,  which  in 
ibme  meafure  he  continued  evei  aiter,  he  wa»  enabled 
to  prolong  hls  life  beyond  the  ordinary  bounds ;  being 
nn  example  of  the  truth  of  his  own  favourite  maum^ 
that  fobriety,  temperance,  and  moderation,  aie  the  be^ 
and  moft  powcr^ol  prefeiV8tiTes  that  nattire  has  granted 
to  mankind. 

As  Toon  as  he  recoTered  from  this  infirmity,  he  re- 
f61ved-to  perfeft  himfelf  in  the  diiTerent  branches  q( 
pfayfic,  which  was  the  pro^eilion  he  had  made  choice  of ) 
and  with  this  riew  he  repaired  to  London,  where  h'e 
hoped  to  receive  that  aififtance  which  hc  coidd  not  iiiKl 
in  his  own  country. 

On  his  arrival  in  the  metropolis,  he  entered  himfel^ 
8»  a  pupil  to  the  great  Stafforth,  an  excellent  chemifit 
bred  under  the  illuitriout  Stahl ;  and  by  his  inttrudions 
he  jgained  a  perfeA:  knowledge  of  the  compoiltjon  and 
preparation  of  the  different  kinds  of  medicines  then  ia 
niĕ.  At  the  fame  time,  he  ftudied  botany  at  the  cele« 
brated  garden  at  Chelfea,  ailiduouily  attended  the  pub" 
lic  leSurcs  of  anatomy  and  phySc,  and  in  ihort  negleA» 
cd  nething  that  he  thought  likely  to  prove  ferTiceabIe 
to  him  in  his  future  pra£tice.  His  principal  merit, 
faowever,  was  his  knowledge  of  natural  hiilory  ;  and  it 
was  this  part  of  his  chara£ler  which  introduced  hiu 
early  to  die  acquaincance  of  Mr  £oyle  and  Mr  Ray^ 
two  of  the  moft  eminent  naturalitts  of  that  age.  His 
intimacy  with  theie  diitinguiihed  chara£lers  conUnued 
■s  long  as  they  liTcd ;  and  as  he  was  careiul  to  com- 
municate  to  them  eveiy  objeft  of  curiofity  that  attra£l. 
ed  his  attention,  the  obferTatiohs  which  he  dccafionaUy 
mtAit  often  excited  their  admiration  and  obtained  theic 
applaule. 

.  Aiter  ftudying  four  years  at  London  with  unremit» 
ting  feTerity,  Mr  Sloa^e  determined  to  Tifit  foreign 
countries  for  farther  improTcment.  In  this  Tiew  hti 
iet  out  for  France  in  the  company  of  two  other  fiu« 
dents,  and  haTing  croffed  to  Dieppe,  proceeded  to  Pa« 
ris.  In  tbe  way  thither  they  were  elegantly  entertain» 
cd  by  thc  famous  M.  Lemcry  the  clder ;  and  in  retun^ 
Mr  Sloane  prefented  that  eminent  chemift  with  a  fpeci< 
men  of  £c>ur  different  kinds  of  phofphorus,  of  whicb,  up- 
on  the  credit  of  other  writers,  M.  Lemeiy  had  treated 
in  his  book  of  chcmiilry,  though  he  had  never  feen  any 
of  them. 

At  Paris  Mr  Sloane  IiTed  as  he  had  done  in  Lon> 
don.  He  attended  the  hofpitals,  heard  the  ledures  of 
Toumefort,  De  'Vemey,  and  other  emineat  mafieis } 
Ti£ted  all  the  literati,  who  received  him  with  particu» 
lar  maiks  of  efteem,  and  employed  himfelf  wholly  in^ 
ftudy. 

From  Paris  Mr  Slosne  went  to  Montpelier ;  and,  be^ 
img  fiimiihed  with  letters  of  recommcndation  from  M« 
Toumefort  to  M.  Chirac,  then  chancellor  of  that  uni- 
w^ty^  he  fi>und  eafy  accefs,  through  his  means,  to  all 
the  leamed  men  of  the  province,  particularly  to  M. 
Magnol,  whom  he  always  accompanied  in  his  botanical 
excuTfions  in  the  environs  ni  that  city,  where  he  beheld 
wilh  ple^rare  and  admiration  the  ipontaneous  produc- 
tions  of  nature,  aiid  learned  undei  his  iufirudion$  to 
c\*b  them  in  a  proper  manner. 
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.SImbc.         Hav!ng  hcre  found  an  ample  iield"fbr  c(mt«inpUti(in, 
'  wliich  was  entirely  fuited  to  his  tafte,  he  took  letrre  of 
his  two  eompanioiis,  whom  a  curiuGty  of  a  di£kreiit  lun^ 
led  into  Italy. 

After  fpending  a  whole  ^ear  !n  coHeSin^  pltots,  he 
travelled  through  Languedoc  with  the  lanie  defignj 
wid  pafiine  through  Thouloale  and  Bourdeaux,  retum-' 
ed  to  Paru,  where  he  made  a  (bort  Aay.  About  the 
cnd  of  the  year  1684  be  fet  out  for  £ngland,  ^ilb  aa 
intention  of  fettltng  thcre  as  a  phyrician.  On  his  ar- 
xival  in  London,  he  made  it  his  Arii  bufine&  to  vifit  his 
twb  illuAiious  friends  Mr  Ray  and  iV{r  Boyle,  in  order 
to  communicate  to  them  the  difcoveiies  he  hsd  ir>iKle  iO 
his  travels.  The  latter  he  found  at  honne,  but  the  for- 
mer  had  retired  to  £flex ;  to  which  place  Mr  Sloane 
tranfmitted  a  great  Tariety  of  plants  and  feeds,  whick 
Mr  Ray  has  defcribed  in  his  Hillory.of  Plams,  and  foi- 
which  he  makes  a  proper  acknowledgement.  • 

About  the  year  1706  our  author  becaroe  acquainted 
Vith  the  celebrated  Sydenham  }  who  fbon  contraded  ib 
warm  an  a£fe£Uon  for  him  that  he  took  him  ihto  bi( 
houTe,  and  recommendcd  him  in  the  ilronged  manner  to 
his  patients.  He  had  not  been  long  in  London  before 
he  was  propofed  by  Or  Martin  Liiler  as  a  candidbte  to 
l^  admitted  a  member  of  the  Royal  Sociely,  on  the  s6th 
of  Nuvem'jer  1684  ;  and  being  apprQved,  he  was  cleA- 
ed  on  the  2ift  of  January  foUowing. 

In  1685  he  icommunicated  fome  curioSties  to  the  So^ 
ciety ;  and  in  July  tbe  fame  year  he  was  a  candidMe  for 
tbe  ofHce  of  their  af1iftant  lecretary,  but  without  fac* 
cefs,  as  he  was  obl'ged  to  give  way  to  the  fupetior  in- 
terell  of  his  competitor  Dr  Halley.  On  the  iith'af 
April  1687,  he  was  chofen  a  fellow  of  the  college  af 
phyGcians  in  London ;  and  the  fame  year  his  friend  and 
lellow  traTeHer  Dr  Tancred  Robinron,  having  mention- 
cd  to  the  Society  the  plant-calted  the  Jlar  o/tke  earth^ 
as  a  remedy  newly  difcovered  for  the  bite  of  3  mad  dog, 
Pr  Sloane  acquainted  them  that  thi^  virtue  oP  the  plant 
was  to  be  found  in  a  book  called  De  Orey''t  Parrtery-; 
and  that  he  knew  a  man  who  had  cured  with  it  twenty 
couple  of  dogs.  Thls  obfervatlon  he  made  on  the  i^th 
pf  July,  and  on  the  tith  6f  September  fbllowing  he  cm- 
f>arked  et  Pbrtimouth  for  Jamaica  with  the  dnke  of  AU 
bemarle,  who  had  been  dppointed  govemor  of  that  iOand. 
The  dodor  attended  bis  grace  in  quality  of  phyilcian, 
and  arrived  at  Jamaica  on  the  ipth  of  December  fbl- 
lowing. 

'  Here  a  new  iield  was  opened  for  ftefb  difcov^ries  in 
natural  produ£lions;  but  the  world  would  have  beea 
deprived  of  thc  fruitS'of  them,  had  ilot  our  author,  by 
incredible  application,  converted,  as  we  may  iay,  his  mi- 
nutes  into  iMurs.  Thc  duke  of  Albemarle  died  foon  af- 
ter  he  landed,  .and  the  duche&  determined  to  return  to 
^ngland  whenever'  an  anfwer  Iliciiild  Be  recei ved  to  ihe' 
letter  ihe  had  fent  to  court  on  that  melancholy  occaiion. 
As  Dr  Sloane  could  not  think  of  leaving  het  grace^in 
her  diftrefs,  whilA  the  reft  of  her  retihue  were  preparing^ 
lor  their  departure  he  !mproved  it  in  making  coUedioiii 
of  natural  curiolities  ;  fo  tbat  though  his  whole  ftay  at- 
Jamaica  was  not  above  fifteen  montns,  he  brought  togc- 
ther  fuch  a  prodi^ious  number  of  pUnts,  that  .on  his-  re- 
tam  to  England  Mr  Ray  was  adoniihed  that  one  man 
could  precure  in  one  iOand,  and  in  fo  ihort  a  fpaoe,  fo 
Taft  a  variety. 

On  his  arrival  in  London  he  applied  himTel^  to  tbe 


pradice  bf  k!s  proSiiiion ;  and  ieon  becaiiK  ib  caAen^-  Sma 
tliat  be  was  cbolĕnphyAcian  te  Chriit^  Hoijpital  on  dK  '■  »^ 
lyth  Odober  t6^'.  aiid  thisoSce  he  beld  till theycH 
17)0,  when,  on  acce<uit'of  iiis  great  age  and  inSniu^c^ 
jat  tbund  it  neceflaTy  to  refign.  It  i»  loncirhat  Sngukri 
*nd  redounds  mucb  to  ihe  Dodor's  honoor,  tkat  ihougb 
he  received  the  emolunent»'of  his  oSice  puadnaUy,  -bei 
eaafe  he  would  not  lay  dowU'  a  precedent  which  Biight 
hurt  his  iucceflbrs;  yet  hc  conttantly  applied  the  uoar^ 
to  the  relief  of  thole  who  wcre  tke  greateii  et^e£i«  o{ 
ctaipaiiion  inthe  hofpita),'-  thatit  might  iievcr  beiJBd 
be  enricbed  himielf  by  giying  heolthio  tliepoor.  Ha 
■had  been  ekfied  lecretary  to  the  Royei  Society  cn  the 
30th  of  November  1693  ;  and  upan  tiiis  occaCon  be  t> 
''.vived  the  pnblication  ot  ihe  Philelbfkhic»l'  Tn«fa£Uans, 
.which  had  been  omitted  £ar  fome  time.  Hc  «aBtinac4 
to  be  tiieeditor  of  tbb  work  till  the  yeer  171 2 ;  «nd 
Xbe  Tolumes  W-hich  appeatiEd  diuing  th«t  period  are  Mt 
numeots  of  his  indullry  and.  ingenuiiy^  many  «f  th^ 
pieces  containcd  in  them  bcing  wdtten  by  biinfel£ 
.  .  la  the  mean  time  he  publtihed  CataJogiu  I^umanm 
tjuip  in  Ittfuia  Jamako  Jpontt  prweniuwt,  &&-;  Je»  ir*'  \ 
dromi  Hi/lorid  Nataralit  part  firitiui ;  'whicb  he  dedico» 
cated  to  thie  Royal  Society  and  Colkge  of  Phyticiaasi 
About  tbe  ^ame  \\mt  int  formed  tite  plan  of  a  diipeiw 
iary,  wbeiie  the  poor  might  be  ^unnihed  at  primecoi 
vfith  fiich  medicines  ss-their  icveral  mabdies  mi^M) 
quire  ;  which  he  aRerwards  cHrriedinto  excciition,  witE 
tKe  affiftanee  of  tbe  preiident  and  othei  members  af  tlw 
eoHege  of.pbyficians.  ■  ■  A 

Our  autbor^s  tbirft-  fer  natutal  kAowkdge  Cebas  «a 
)iave  Beenborn  with  bim,  i«  that  lii^^cabinetot-curio- 
fities  may  bĕ  faid  t»  have  coomienced- with  Ut  bcingi 
He  WBS  continualiy  enrichitig'  ^id-  cnlayging  itf  and 
the  fame  whioh,  in  the  coiti^c  tif  a  few  years, 41  liad  we» 
quired,  broiight  every  thing  that-  was  caneusin  arter 
riature  to  be  fn&  oSercd  10  bim  (ot  purdiaiib  '  Tl»efe 
8cquifitions,  lioweVer,  increafed  it  but  very  Aowly  iit 
pomparilbn  of  the  atigmcntation  it  recetved.  in  1701 
by  tbe  death  of  WiUiam  Courten,  £i({.  a  geMleaiaa 
lvho  had  cmployed  all  his  lime,  snd  the  greater  part  e( 
bis  forlon«,  in  cdleAing  rarities,  and  whia  lxqaeathed 
the  whole  to  Dr  Sloane,  0)1  condition  bf  bi«  paying  ceiw 
tain  debts  and  legacies  witb  which'lie>  had  diarged  it. 
Thefe  terms  our  aather  aceepted^  aad  he  cstcuted  ^ 
will  of  the  donor  witlt '^the  moit  j^ujmlou»- ewAifc6; 
on  which  «ccount  foaAe  people  hare  fBid,  riiat  he  pur- 
chaied  Mr  Cobrten''^  iuHoiitics  al  a  dr^^r  rate. 

In  1707  the  Arit  voJume  of  Dr  Sloanc-Ts  Natural  Hi- 
ftory  of^  Jamaica  appeared  in  "telio,  thougb  the  publiea» 
(ion  of  the^&cond  ww  tlelByed  tiM  1 7x5. .  .By  this  v«y 
ulĕful  as  well  as  magniScent  work,  tbe  aaateri»  raedica' 
'was  enriched  with'.a'great  numlber  ef'excellent  drugi 
nol  beforfe  known.  In  1708-tbe  DoAor  wasrieftede 
foreign  member  of  the  Royal  Acadetay.of  Sciences  at 
Paris,  in  the  roWn  of  Mr '^'chimtas ;  in  lionoor  fi> 
mach  the  greaiCr,  as  we  were  theii  M  war  witb  Prance, 
and  the  ^acrti''^  exprefs:  conient-wtis  lieceff»ry  beibre  he 
eould  accept  it.  '  In  proportion  ashii  credit  roieaniong 
t^ĕ  learnedj  his  praAice  increaiiĕd  ambng  tbe  people  et' 
rank  :  Quefcn  Annte  .heriĕlf  'frequent}y  conrolted  him, 
and  Jn'  her  lafl  illnelk  was  blOoded  by  him. 
.  On  Ihe  advancemeBt  of  Geoige  I.  to  the  threnCt 
that  prince,  on  tlic  ^d  of  April  171^6,  ereatcd  the  Doe- 
tor  a  baronet,  an  bereditary  tsUe  of  boiiotu  to  wbick 
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a»'JBiflilb  (AiySciaii  had  befare  atlained}  Uid  atUw 

inte  Bme  madc  him  phyScian  general  to  the  army,  in 

«rhich  ttadon  he  contimied  tiil  1727,  when  h«  was  ap- 

paiated  phy&iian  in  ordinary  to  Geoigt  II.    He  at- 

teaded  die  mjal  faiiaily  tiU  bis  death  >  uid  was  parti- 

cniarl;  &voured  by  Oueeii  CaroUne,  who  pkced  the- 

createA  conGdence  io  nis  preTcnption*.     In  the  mean 

tUM  he  iud  been  unanimouily  choiĕn  ooe  of  the  ele^- 

ttOtt  coUege  of  phyAciant  June  i>  1716«  and  he  was 

tkSted  preGdent  of  the  iame  body  on  Septcaaber  30. 

1719,  an  oflke  wbicli  he  held  fer  iixt«en  yeais.     Du- 

nng  that  penod  he  not  only  gare  the  higheit  proofs  of 

kii  z<ai  and  adidiuty  in  the  difcbarge  01  his  duty,  but 

b  i^ti-made  a  preAsnt  to  that  rociety  of  lool.';  and 

b  fu  RmitLtd  a  very  confiderable  debt,  which  the  cor- 

pocation  owcd  him,  as  to  accept  it  in  fuch  fmall  lums  at 

«eie  leail  incsavemcnt  to  the  ilate  of  their  a&irs.     Sir 

Hanswaa  no.lriii.liberal  to  otber  leamed  bodies.     He 

had  M  (eoner  pnrcha^ed  the  manor  of  Chcllea,  than  he 

gara  tkeicampany.of'apolh«oaries  the  entire  fr«ebold  of 

thsir  intiiiucal  garden  there,  upon  condition  only  tbat 

thcji  ihouid-paeKnt  yearly  to  the  Rbyal  Society  fifty  new 

piants^tttl  the  number  AMuld  amount  to  2000  (aJ.  He 

jpn  b^Sdes  Ssv«s^  «idier  conlider^le  donaUons  for  the 

HpraseaeM  o£  th>s>  gacdsn ;  the  lituation  of  which,  on 

ikebanJw of <the  Thames^-and  in-the  neighbourhood of 

ttenyitaly  mw  itich  as  to  rendcr  it  uic&d  in  two  re- 

%cfis:  Rr&t  by.  ptoducing  the  moil  rare  medtcinal 

ibnte^-antljlacondly,  by  ferving  as  an  exceUent  fchool 

■r  young  botnniils ;  an  adyantage  which  be  lumfelf  had 

detmd  homJi  in.iile  emi\f  part  of  his  life. 

-'■Thedeath  of  Sir.Ifii8CiMewtoni  ivbicb  happened  ia 

>^fVff  aiade.My.foi:lhe4dvwc«nient-of  Sir  Hans  to 

me  pnfiden«7-  of  tfae  Itoyal  Society.     He  had  besn 

m6ficfldent,  and- fnequ«iMly.  fat  in  the  cljuir  for  that 

|Kat  man.^  aaid  by  his-long  conne£lion  with  this  leam- 

oLbody  ht  had  conUa£led  fa  Aroiig  an  ^edion  foT  it, 

Aat-hĕ  tnade.Jthem  »  prefent  Qf  an  hundred  guineas,- 

aatgd  ■■ctttious  buli-of  King  Charles  II.  its  founder,  to 

kĕBe^tdin  the  greathaU  where  it  net,  and,  a.<:  is  faid, 

las  Tcry  tnHrumeBtal  in  pTOcuring^Sir  God^rey  Copley^s 

fcM»<irffaH  oi  »jracdal  of  the  valu«  of  five  gruineas,  to 

hcanBnaUy  given  as  an  honorary  mark.  of  ditlindtion  to 

tlKpcriasl-who  oammuiucates  die  bc&  esperiments  to 

tbe  Societ^ . 

On  liis  beine  saiied  to  the  chair,  Sir  Hans  laid  afide 
9^1  th«aght9  ot.iiirther  pramotion,  and  applied  himfelf 
whoUy  to  the  (aithiul  dircharge  ai  the  duties  of  the  of- 
fiee*  whieb  lie  «ajoyed^  In  uis  laudab}e  occapation  he 
cmplcved  lus  time  iirom  1727  to  1740,  whe»,  at  the 
i^  o£fiMirleore,  he  fanned  a  refoluti<m.  of  qaitting  the 
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ferwce  of  Ae  pubSe,  and  of  Uving  for  hiMftl£  VftA  Slosnr; 
this  view  he  refigned  th?  preCdency  of  thc  Royal  So-  »  ^ 
ciety  much  againA  the  inclination  of  that  refpe£lables-  . 
body,  who  chofe  Martin  Folkes,  £fq.  to-  fucceed  him,. 
and  in  a  public-alTembly  thanked  him  for  the  great  and' 
eminent  fervices  he  had  rendered  them.  In  the  montb* 
of  Janoary  1741,  he  beg^n  to  remove  bts  libiaiy,-  and 
liis  cabinet  ot'  larities,  £rain  his  houie  in-  Bloomibuiy  to> 
tbat  atChellea}  and  on  the  I2th  of  March  following,- 
having  fetlled  aU  his  affairs,  he  retired  thithar  himfelf,- 
to  enjoy  in  peaceful  tranquiUity  the  remains  of  a  well- 
fpent  Iife.  He  did  not,  however,  bury  himfelf  in  that 
foIitude  which  excludes  men  from  (bciety.  He  recei- 
ved  at  Chelfea»as  he  had  donc  in  London)  the  vifits  of 
people  of  diftin£Uon,  of  all  leamed  ^oreiniers,  and  of 
the  royal  ^amily,  who  fometimes  did  him  the  honour  t» 
wait  on  him  ;  but,  what  was  ItiU  more  to'his  praiie,  he 
never  refiifed  admittance  or  advice  to-rich  or  poor  whor 
came  to  confuIt  him  conceraing  their  health.  Not  con> 
tented  with  this  contraded  tnethod  «f  doing  good,  he 
now,  during  Iris  rctreat,  prefented  to  the  pubiic  fuch  ufe' 
fiil  ^remedies  as  ^ucceCs  had  warranted,  during  the  courfQ 
of  a  long  continued  pra£tice.  Among  thefe  is  the  ef- 
Scacious  receipt,  foE  difiempcrs  in  thc  eyes,  and  his  re- 
medy  for  the  bite  of  a  mad  dog. 

During  the  whole  courfe  of  his  Ufe,  Sr  Hans  had 
Uved  with  fo  much  temperance,  as  had  prelerved  him^ 
from  feeling  the  infirmities  of  old  age  ;  but  in  his  potbi 
year  he  began  to  complain  of  pains,  and  to  be  (enAble 
of  an  univerfal  decay.  He  was  often  heardto  iiiy,  that 
the  approach  of  death  brought  no  terrors  along  with 
it ;  that  he  had  long  expe£ted  the  ilroke ;  and  tliat  he 
was  prepared  to  receive  it  whenever  the  great  AuUior- 
of  his  bang  Ihould  think  fit.  Afte'r  a  (hort  iUnefs  of 
three  days,  ne  died.on  the  i  ith  of  Janoary  1752,  and 
was  interred  on  the  1 8th  at  Chelfea,  in  the  iame  vault 
with  his  lady,  the  folemnity  being  attended  with  the 
greatell  concourfe  of  people,  of  all.  ranks  and  conditionsy 
that  had  erer  been  (eeu  before  on  tbe  like  occafion. 
,  Sir  Hans  bebg.  extremely  foricitous  Ie(l  his  cabtnet 
of  curiofities,  which  he  had  taken  fo  much  pains  to  cd- 
kft,  .^(hould  be  again  di(ripated  ot  his  death,  and  being 
at  the  fanie  time  unwiUing  that  fo  large  a  poriion  <^. 
his  fqrtune  (hould  be  loft  t<»  his  children,  he  bequeathed- 
it  to  thr  public,  on  condition  that  20,oool.  (hould  be- 
inade  good  by  parliament  to  hb  family.  l^his  (um^ 
though  iarge  in  appearance,  was  fcarcely  more  than  th» 
intrinfic  value  of  the  gold  and  filver  medals,  the  brei 
and  precious  (tones  that  were  found  in  it ;  for  1n  his 
laA  wUl  he  declares,  that  the  Arll  cofi  of  the  whole 
amoimted  at  leait  ta  50,000^    Befides  his  libraty,  con^ 

fifiin|> 


.  (a^  Tliis  gaeden  was  firft  eftaUt(faed  by  the  compsny  in  1^73  ;  imd  having  aiter  tbat  period  been  (locked  by> 
thm  witli  «  grcat  yunety  of  plants,  for  tbe  improveinant  of'botany,  Sir  Hans,  in  order  to  encourage  Ib  (enriceable 
m  ondettdcing,  granted  to  the  company  the  inlieritance  of.  it,  bmng  part  of  his  edate  and  manor  of  Chelfea,  on 
eenditian  that  it  Aioald  be  fi>r  evei  preferved  as  a  pbyCc  garden.  As  a  proof  of  its  being  fo  maintained,  he  obliged 
Ae  cempMiyt,  io  conCdenuion  of  the  (aid.  grant,  to  pTefent  yearly  to  the  Royal  Sodety,  In  one  of  thelr  ^eekly  roeet- 
ing*,  fi(ty  fpeciin«ns  of  plants  that  had  gnown  in  the.  garden  the  preceding  ye«r,  and  which  weie  all  to  be  fpecifi- 
caUy  diftin£i  from  eacb  other,  until  the  number  of  tvvo  thourand  Aiouldbe  completed.  This  number  wat  conipleted 
Bi  tae  year  17^1.  Li  17^3  dte  company  ereded  a  marble  (latue  of  Sit  Hans,  executed  by  Ryibrac,  which  is  placed 
upon  a  pedeAal  in  tbe.  ceotie  of  tbe  garden^  with  a  Latin  infcDption,  exptefling  liis  donation,  and  the  defign  apdi 
*dnntegesofiu 
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347  of  wbkh  cto&d  with  ft(Wig  g«tc«  at  each  end,  betweai  whldi  h 
H  kinil  ot  caiMl  «r  chatnber,  coniidetably  loriger  than 
broad  }  wherein  a  veflel  bcing  inclolĕd,  the  water  ii  let  ^' 
out  at  the  6rft  gate,  bj  which  the  tc&I  is  raifed  ij  oc 
16  feet,  and  pa&d  ont  of  thif  canal  into  another  much 
higher.  By  liiGh  nieans  a  boat  is  conveyed  out  ef  th« 
IiMre  into  the  Seine,  though  the  grotind  between  tbem 
lire  above  150  feet  higher  than  either  of  thofe  riven*.  »^t^ 

Sluices  are  aade  di&rent  wayt,  according  to  tbe  ule«/; 
ifx  which  they  are  intended  :  when  they  ferve  far  nari- 
gation,  they  are  fltut  with  two  gatec,  prefeating  an 
angle  towards  the  ilrcam  }  whea  mtj  are  made  ncar  the 
fca,  two  pair  of  gates  are  made,  the  one  to  keep  the 
water  out  and  the  other  in,  as  occaSon  requtres :  in  tibis 
cafe,  the  gates  towards  tbe  fea  prefeBt  an  angle  that 
way,  and  Uie  otbers  the  contrary  way }  and  ube  fpacc 
inclofed  hj  tbofe  gates  is  called  the  eiambtr.  Whcn 
Attices  are  made  in  the  ditches  of  a  forti«ls,  to  kcep  up 
the  water  in  fome  parts,  infiead  of  gates,  Ihtttten  are. 
made  fo  «s  to  iUde  up  and  down  in  grooTCS  }  and  when 
they  are  made  to  nufe  an  inundation,  they  are  then  (hat 
by  means  of  {quarc  timbcn  let  down  in  cttllifes,  ie  as  ta. 
lie  clofe  and  iirm. 

The  word^«v  is  &rmed  of  the  Ffench  e/e/u/i,  which 

Menage  denves  from  the  Latin  excAifii,  {«aiid  in  the 

Salic  kw  in  the  &me  fenfe.  But  tbis  is  to  be  teftrained 

to  tbe  iluices  of  mills,  &c.  for  aa  to  thofe  ferving  to  ralis 

.  veflels,  thcy  were  whoUy  unknown  to  the  ancients. 

SLUR,  in  Mu/ic,  a  mark  like  the  arch  of  a  cncle, 
drawn  fram  one  note  to  «nother,  comptehending  tmi 
or  more  notes  in  the  feme  or  diSlnrcnt  <Mgrees.  If  the 
notes  are  in  di£kiient  degrees,  it  i]gnifies  that  they  are 
all  to  be  fuBg  to  one  fyUable  ;  for  mnd  iiiAruments,d]at 
thcy  are  to  be  made  in  aot  cdhtinued  brcath ;  and  for 
ilringed  inibumeiUs  diat  are  ftruck  with  a  bow,  as  « 
vioUn,  &c.  that  they  are  made  with  one  ftioke.  If  tho 
notes  are  in  the  fame  degree,  it  fignifies  thot  it  is  aU 
one  note,  to  be  made  as  long  as  the  whole  notes  ib  con- 
ncAed  ;  and  this  happens  moft  frequently  betwist  the 
Iaft  nete  of  one  line  and  the  firft  of  the  iiext;  whichi» 
particularly  caUedj^NKi^^sunMi. 

SLUYS,  a  town  of  Dutch  Fhinders,  «ppoGU  tbe' 
ifland  of  Cadfand,  with  a  good  haibous,  10  miles  noitb 
Qf  Biuges,  contiining  14,000  inhabitanta.  K.  Long. 
3.  25.  N.  Lat.  51.  19. 

SMACK,  a  fmall  veflel,  commonly  rigged  as  a  ik»p 
or  hoy,  ufed  in  the  cooiling  or  fiihing  trade,  or  as  a  teri' 
der  in  the  king's  fervice. 

SMALAND,  or  East  Gotmlahd,  •  pr«vince  df 
Sweden,  which  makes  part  of  Gothland  ;  and  is  boond» 
ed  on  the  north  by  Oftrogothia  or  Eail  Gothland,  oa; 
the  eaft  by  the  Baltic  fea,  on  the  fouth  by  Schonen 
and  Bleckingta,  and  on  the  weft  by  Weilrogothia  or 
Weft  Gothland.  It  is  about  112  miles  in  ler^,  and 
62  in  breadth.     Calmar  is  the  capital  town. 

SMALKALD,  a  townof  Germany,  in  Francanb, 
and  in  the  county  of  Henheberg  :  &motts  for  the  con- 
iiederacy  entered  into  by  tbe  German  ProteftantS  agaii>ft 
the  emperor,  commonly  callied  the  kagw  of  Sm^iM, 
The  defien  of  it  was  to  defend  their  religion  and  liber- 
ties.  It  is  fe8ted  on  ehe  rtver  Wena,  25  m!Ies  fouth- 
weft  of  Eribrd,  and  50  north-weft  of  Bamberg.  £. 
Long.  10.  53.  N.  Lat.  50.  49.  It  it  fabje£l  to  tke 
prince  of HefleCaffel. 

SMALLAGE.    36e  Apium,  BoTAmr  buleit. 

SMALT, 


■«tlosae    fiftln{  of  more  than  jo,ooo  TdnmiN, 

II        were  iUnArated  witb  .cuts  fine^  «ngmwn  and  cidoured 

.,„  "'"  '  f  irom  pature,  therc  werc  3560  nunurcripta,  and  an  iBfi.t 

nite  number  .of  rare  and  curiows  works  of  cveiy  kind. 

The  parliament  accepted  the  iegacy,  and  iulSUed  th» 

conditions. 

SLOANEA,  a  genus  of  plants  helongtng  to  the  claft 
of  polyandria,  and  order  of  monogynia ;  and  in  thc  tia» 
tural  fyftem  raneing  under  the  ^otb  ordcr,  Amtnuetm, 
See  BoTAKT  /aanr. 

SLO£.     See  Prukus,  Botamy  Indtx. 

SLOOP,  a  imaU  ydTel  iumlihed  with  one  mafi,  the 
mainfail  Qf  which  u  attached  to  a  ga£F  alx>ve,  ttc  to  the 
-maA  on  iu  fi>remoft  edge,  and  to  a  long  boom  below,' 
by  which  it  is  occafiionaUy  {hifted  to  cithcr  quarter.  See 
&nF. 

StOOP  ofWar,  a  name  givea  to  the  fiiiaUeft  vefiels  c& 
war  ezcqit  cutteis.  They  are  cithcr  rigged  as  ihipt  or 
fhows. 

SLOT,  in  the  fpoiUinan's  language,  m  term  u&d  to 
ezprefs  the  mad:  of  the  &ot  of  a  ftag  or  other  animal 
proper  for  the  chace  in  the  clay  or  earth,  by  wlych 
they  are  able  to  guefs  when  the  animal  paSed,  and 
which  way  he  vrent.  The  ilot,  or  treading  of  the 
ftag,  is  very  lucely  ihidicd  on  this  oacafion ;  if  tbe 
-flot  be  lar&e,  deep  printed  in  the  ground,  and  with 
an  open  cleu,  and,  adidcd  to  thcfe  marks,  there  u  a  laige 
^ace  between  mark  and  mark,  it  is  certain  that  the  ftag 
is.an  old  one.  lf  there  be  obferved  the  ik>ts  or  tread- 
iMS  of  two,  the  one  long  and  the  other  round,  and  both 
oTone  fize,  the  long  ilot  is  always  that  of  the  larger  ani- 
Bial.  Thete  i*  auo  another  way  of  knowing  the  old 
«mcs  from  the  young  cmes  by  the  treading  y  which  is, 
that  the  hinder  feet  at  the  old  ones  nerer  rcach  to  tkeir 
{are  iiset,  whereas  thofe  of  the  young  ones  do. 

SLOTH.     See  Brastpds,  Mamualia  InJac. 

SLOUGH,  a  deep  muddy  place.  The  caft  ikin  of 
9  fnake,  the  damp  of  a  coal  pit,  and  the  feaT  of  a  wound, 
are  alib  caUed  by  the  fame  i^pellation.  The  ilough  of 
a  wild  boar  is  the  bed,  f<nl,  or  mire,  ^erein  he  wallows, 
or  in  which  he  liet  ii»  the  day-time. 

SLUCZK,  a  large  and  populous  town  in  Poland,  iii 
Idthuania,  and  capital  xX.  a  duchy  of  the  fame  name ; 
&mous  fbr  three  battles  gained  here  by  Conftantine  dnke 
of  Oftrog  OTcr  the  Tartars,  in  the  reign  of  Sigifinund  I. 
It  is  Teated  on  the  river  Sluczk,  72  miles  fouth-eaft  of 
Mbiki,  and  70  ibuth  of  NoTogiodeck.  £.  Long.  37. 
44.  N.  Lat.  53.  2.  , 

SL.UG.    See  Limax,  Hkuunthologt  Imlex. 

SLUICE,  a  firame  of  timber,  ilone,  or  other  matter, 
ferving  to  retain  and  raife  the  water  ^  a  nTer,  &c.  and 
oa  occaiion  to  let  it  pais. 

Such  is  the  iluice  of  a  miU,  which  fiop*  and  coUeds 
tbe  water  of  a  rivnlet,  8cc.  to  let  it  fiill  at  length  -in  the 
greater  plenty  upon  the  mill-wheel ;  fuch  alfo  arc  thofe 
iiiiui  as  Tcnts  or  draiiis  to  dtfeharge  water  off  land.  And 
fiich  are  the  Aiaces  of  Elandeis,  &c.  which  ierve  to 
prevent  the  wateit  of  the  fea  firom  overilowing  the  low- 
«rlands. 

Sometimes  there  is  a  kind  of  canal  inclofed  between 
two  gates  or  ilnices,  in  artificial  navigations,  to  fave  the 
water,  and  render  the  paAage  of  boats  equally  eafy  and 
fiife,  upwards  and  downwards  \  as  in  the  iluices  of  Bri- 
are  in  France,  which  are  a  kind  of  maflive  walls  built 
lOTaUel  to  each  other,  at  the  diftance  of  20  or  24  feet, 
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SMALT,  a  kiBd  of  ghfi  of  a  dark  blue  ccdour, 
wliich  wlieB  Ievigated  appears  of  a  moA  beautiful  co>. 
**  lour ;  and  if  it  could  be  made  fufficiently  feie,  would  be 
111  ejccellent  fuccedaneum  for  ultramarine,  as  not  onl^ 
i«fiftiDg  all  lunds  of  weather,  but  even  the  moSk  violent 
iires.  h  i»  pr^ared  by  meltii^  one  part  of  calcined 
cobak  with  two  of  ilint  powder,  and  one  of  potaSi. 
At  tte  bottoms  of  the  crucibks  in  whicb  the  iJiMlt  is 
BBinufB^ured  we  generaUy  Bttd  a  rcgalus  of  a  whitiih 
colaar  inclined  to  red,  amd  extKmeIy  brittle.  This  i» 
melted  afrc{h,  and  when  cold  fep9rates  into  two  parts  } 
that  at  the  botlom  is  the  cobaltic  regulus,  which  is 
enplojed  to  make  more  of  the  fmaU  >  the  odier  is  bif- 
muth. 

SMARAGDITE,  a  fpe(nes  of  mineral  belonging  to 
thc  magneGan  genus.     See  Mineralooy,  p.  197. 

SMARAGDUS,  an  old  name  fer  the  «neraki.   See 

£mERALD,  MlNEItAI,X>OT,  p.  IJp. 

SMEATON,  JoHM,  an  eminent  civil  engineer,  war 
bom  the  aSih  of  May  1724,  O.  S.  at  Auilborpe,  near 
Leeds,  in  a  boufe  boilt  by  hi»  giand&ther,  and  where 
his  ^imilj  have  rcGded  ever  fince. 

The  ibcngtb  of  bii  anderAanding  and  the  originality 
61  his  gnuus  appcared  at  an  early  age  ;  his  playthings 
wcre  not  the  playthii^  of  children,  but  the  tools  which 
tifa  employ  j  and  he  appeared  to  have  greater  entertain- 
ment  in  feeing  ihe  men  in  the  neighbourhood  work, 
and  a&iag  them  quefiiont!,  than  in  any  thing  elfe.  One 
d17.be  was  ieea  (to  the  diArels  of  lus  finBiIy)  on  the 
top  oi  his  father's  biam,  fixing  up  £>methiDg  like  a 
windroill ;  another  Umc,  he  stteBded  fome  mcn  fixing 
a  pnmp  at  a  neighbouring  viUage,  and  obfenring  them 
cut  off  a  piece  of  boied  pipe,  he  was  fo  lucky  as  to  pro- 
coie  it,  and  he  adually  made  with  it  a  working  pnmp 
tihat  raiiĕd  water.  Thefe  anecdotes  refer  to  circumHan- 
OM  that  happened  whSc  he  was  in  petticoats,  and  moil 
IStely  before  he  attained  his  fixth  year. 

Aboat  his  i^th  and  i^th  year,  he  made  Ssr  bim- 
fdf  aa  engine  for  tuming,  and  made  feveral  pre- 
fents  to  his  friends  of  boies  in  ivory  or  wood  very 
neatly  tumed.  He  forged  kis  iron  and  ileel,  and 
melted  his  metal  j  he  had  tools  of  crttj  fort  for  work- 
iw  in  wood,  ivory,  and  .metals.  He  made  a  laUie,  by 
wuch  he  cut  a  perpetual  fcrew  in  brafs,  a  thing  little 
known  at  tbat  day,  which  was  the  invention  of  Mr 
Henry  Hindley  of  York ;  with  whom  Mr  Smeaton 
foon  became  sCquainted,  and  they  fpent  many  a  night 
at  Mr  Hindley*s  houfe  till  day-light,  converfing  on 
Aole  fub}e£ls. 

TbiH  had  Mr  Smeaton,  by  the  ilrength  of  his  ge- 
ntus  and  indciatigable  indullry,  acquired,  at  the  age 
of  18,  an  extenfive  iet  of  tools,  and  the  art  of  work- 
mg  in  BuA  of  the  mechanical  trades,  without  the  8^- 
fifiance  of  any  mailer.  A  part  of  every  day  was  ge- 
BCTally  oocurpied  in  fbrming  £>me  ingenious  piece  of  me- 
<]umifm. 

Mr  S<nie»taii*s  &thcr  was  an  attomey,  and  defirou« 
af  brii^ing  him  up  to  the  faffle  pro^eiTion  ;  Mr  Smea- 
km  tber^>te  came  up  to  London  in  1742,  and  attend* 
cd  the  coints  in  Weilminiler  hall ;  but  finding  (u  his 
«ommon  eKiM-eAion  was)  that  the  la\v  did  npt  fuit  the- 
^t  of  bis  geiuus,  he  wrote  a  ilrong  memorial  to  his- 
ftther  on  that TubjeA  ;  whore  good  ^enPe  trom  that  mo- 
ment  )eft  Nh  Smeaton  to  £urfue  tbe  bent  of  his  genius 
in.  Us  own.  way.. 
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In  1751  he  began  a  cotiffe  of  experimn»ti  to  tnr  a  Sineatoii. 
machine  of  his  invention  to  meaiine  a  ihip's  way  at  fea', ' 
and  3lfo  made  two  voyages  in  company  with  Dr  Kriight 
to  try  it,  and  a  compafs  of  his  own  invention  and  ma- 
king,  which  was  made  magnetical  by  Dr  Knt^t's  arti- 
ficial  magnets  :  the  fecond  royage  was^made  in  the  For- 
tune  iloop  of  war,  comwanded  at  that  time  b;^  Caplain 
Alexander  Campbell. 

•  In  1 753  he  wa«  ele^Ied  member  of  thc  Royal  So- 
ciety ;  ihe  number  of  papers  publiihed  in  their  Tranf- 
aftions  will  ihow  the  nniverfality  of  his  genius  and 
knowledge.  In  1759  he  was  honoured  by  an  unani- 
iDous  Yote  with  their  gdd  medal  fbf  •  his  paper  intitled 
"  An  £xperimental  Inquiry  conceming  the  Natural 
Powers  of  Water  and  Wind  to  tam  lVfillJ,  and  Other 
Machines  depending  on  a  Crrcnlar  Motion." 
-  This  paper,  he  Uys,  was  the  refult  of  experihients 
made  on  working  modds  in  the  years  1752  and  1753, 
bat  not  communicated  to  the  Society  till  1759  :  beiore 
nhich  time  he  had  an  opportunity  of  putting  uie  effeft 
of  thelĕ  experiments  into  real  pra£Hce,  in  a  yariety  o^ 
caies,  and  for  various  pnrpo&s,  fo  as  to  affure  the  Socl- 
ety  he  bad  ibund  them  to  anfwer. 

In  December  1755,  the' Eddyiione  lighthouJe  was 
burat  down  :  Mr  Wefton,  the  chief  proprietor,  and  the 
others,  bnng  defirous  of  rebuilding  it  in  the  moft  fub- 
ihutial  manner,  !nquiied  of  the  earl  of  MacclesSeld 
(then  prefident  of  the  Royal  Society)  whom  he  thought 
the  moft  proper  to  rebuild  it ;  kis  Lordihip  recommend- 
ed  Mr  Smeaton. 

Mr  Smeaton  undeitook  the  work,  and  completed  it 
in  the  fummer  of  1750.  Of  this  Mr  Smeaton  gives  an 
ample  defcription  in  tne  ▼olume  he  publiihed  in  1791 : 
that  edition  has  been  foId  fome  time  ago,  and  a  iecond  is 
now  in  the  prels,  under  the  revifal  of  his  much  efteemed 
friend  Mr  Aubert,  F.  R.  S.  and  govemor  of  the  Lon- 
don  afforance  corporation. 

Though  Mr  Smeaton  completed  the  bml^g  of  the 
Eddyilone  lighthoufe  in  1759  (a  work  that  does  him  fo- 
much  credit)  yet  it  appears  he  did  dot  foon  get  into- 
iiill  bufinefs  as  a  civil  eneineer  ;  bnt  in  1764,  'while  in 
Yorkihire,  he   offered  himfelf  a  candidate  for  one  of ' 
the  receivers  of  the  Derwentwater  eilate ,  and  on  thc' 
3ift  of  December  in  that  year,  he  was  appointed  at  a< 
nill  board  of  Greenwich  horpital,  in  a  manner  highly 
ilattering  to  himfelf ;  whcn  two  other  peribns  Arongly 
recommended  and  powerfully  fupported  were  candidates' 
for  thc  employment.     In  this  appomtment  he  was  very 
happy,  by  the  ari}iftance  and  slbHities  of  his  partner  Mr 
Waltan  one  of  the  receivers,  who  taking  upon  himrelf" 
the  management  and  accounts,  Ieft  Mr  Smeaton  leifure 
and  opportunity  to  exert  his  abilities  on  public  works,  as 
well  a»  to  make  many  !tnprovements  in  the  mills  and  in 
the  eAates  of  Greenwich  hofpitaI.  By  the  year  1775  hc' 
had  ib  much  buSneiiias  a  ciTii  engineer,  that  he  wiihed. 
to  refign  this  appointment ;  and  would  have  done  it 
then,  had  not  his  friend  the  hte  Mr  Stuart  the  hofpi- 
tal  furveyor,.  and  Mr  Ibbetibn  their  fecretary,  prevailed' 
upott  him  to  conUnae   in-  the  oiHce  about  two  years 
Ibnger. 

Mr  Smeaton  haTtng^  now  got  ihto  fbI1  bufineis  as  a- 
civil  engineer,  performed  many  worKs  of  general  utili- 
ty.     He  made  tbe  river  Caldĕr  navigable  ;  a  work  thaf ' 
required  great  ikill  and  judgement,  owing  to  the  vcry 
impctuous  iloods  In  that  river  :   Hc  plaimed  and  at- 
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'SatMtoa.  tcnded  the  execution  of  the  great  canal  in  Scolland  for 
"^-  •»  conyeying  the  trade  of  the  country  either  to  the  Atlan- 
tic  or  German  occan ;  and  having  brought  it  to  the 
place  ortginally  intended,  he  declined  a  h8ndfome  year- 
ly  fklary,  in  order  that  he  might  atlend  to  the  multipli- 
cit;  of  his  other  buiineij. 

On  the  opening  of  the  great  arch  at  London  bridge, 
the  excavation  around  and  under  the  Aerlings  was  fa 
confiderahk,  that  tbe  bridge  was  thought  to  be  in 
great  danger  of  faUing.  He  was  then  m  YorkOiire, 
and  was  fent  fbr  by  exprefs,  and  arrived  with  the  ut- 
moft  difpatcb  :  "  I  think  (fays  Mr  Hohnes,  the  au- 
thur  of  his  life)  it  was'on  a  Saturday  morning,  when 
the  apprehenfion  of  the  bridge  was  io  general  that  few 
would  p9fs  over  or  under  it.  He  applied  himfelf  im- 
mediately  to  exaiiune  it,  and  to  found  aboutthe  llerlings 
as  minutely  as  he  could }  and  the  comnoittee  being  call- 
cd  together,  adopted  his  advice,  which  was  to  repur- 
cha^e  tbe  llones  that  had  been  talien  from  the  middle 
pier,  thien  lying  in  Moorfields.  and  to  throw  them  into 
the  river  to  guard  the  ilerlines."  Nothing  ihows  the 
apprehenfions  conceming  the  falling  of  the  bridge  more 
.tnan  the  alacrity  with  which  this  advice  was  purfued  } 
the  Aones  were  repurchafed  that  day,  horres,  carts,  and 
barges  were  got  ready,  and  they  began  the  work  on' 
Sunday  moming.  Thus  Mr  Smeaton,  m  all  human 
-probability,  {aved  London  bridge  from  £klling,  and  &- 
cured  it  till  more  effe£hial  methods  could  be  taken. 

The  vaft  variety  of  miUs  which  Mr  Smeaton  con- 
-Aruited,  fo  grcatly  to  the  fatisfaAio6  and  advantage  of 
the  owners,  will  ihow  the  great  ufe  wliich  he  made  of 
Kis  experiments  in  1752  and  17J3  ',  for  he  never  truiled ' 
to  theory  in  any  caie  where  he  could  have  an  opportu. 
lUty  to  inTedigate  it  by  experiraent.  He  built  b  ileam 
engine  at  Auilhorpe,  and  made  experiments  thereon, 
purpofely  to  afcertain  the  power  of  Newcomen^s  ileam- 
engine,  which  he  improved  and  brought  to  a  greater , 
d.egree  of  per£e£tion,  both  in  its  conitru^on  and  powers, 
thau  it  was  before. 

Mr  Smeaton  during  many  yean  of  his  life  was  a 
£requent  attendant  on  parliainent,his  opinion  being  con- 
tinually  c8lled'for  }  and  here  his  ilrength  of  iudgement 
and  perfpicuity  of  e^preHion  had  its  full  difplay  :  it 
was  nis  conAanl  cuHom,  when  applied  to,  to  plan  or 
fupport  any  meafure,  to  make  himfelf  itilly  acquainted 
'VKith  it,  to  iee  its  roerits  before  he  would  engage  in  it : 
by  this  caution,  added  to  the  cleamefs  of  his  defcrip- 
tion  and  the  integrity  of  his  heart,  he  (eldom  failed  to 
obtain  for  the  bill  which  he  fupported  an  a£t  of  parlia- 
ment.  No  one  was  heard  with  more  attention,  nor  had 
any  one  ever  more  confidence  placed  in  his  teiUmony. 
In  the  courts  of  law  he  had  feveTal  compliments  paid 
him  from  the  bench  by  Lord  Man$field  and  others,  for 
the  new  light  which  he  threw  on  diiRcuIt  fubje£ls. 

About  the  year  1785  Mr  Smeaton's  health  began  to 
decline  ;  and  he  then  took  the  refoIulion  to  endcavour 
to  avoid  all  the  bufine{s  he  could,  fa  that  he  might 
have  leifure  to  publiih  an  account  of  his  inventions  and 
works,  which  was  certainly  the  firfl  wi(h  of  his  heart ', 
for  he  has  often  been  heard  to  iay,  that  "  he  thought 
hfi  cottkl  not  render  fo  much  ienrice  to  his  country  as 
by  doing  that."  He  got  only  his  account  of  the  £d- 
dyilone  lig1tthoufe  compIefed,  and  fome  preparations  to 
his  intended  Treatire  on  Mills }  for  he  could  not  refift 
t^  {blicitaUons  ol  Jiis  friends  ia  Tarious  works :  and 
2 


Mr  Aubert,  whom  he  greatly  loved  and  rerpeAed,  he- 
ing  chofen  chairman  of  Ramfgate  harbour,  preTaikd 
upon  him  to  accept  the  place  of  engineer  to  that  har- 
bour  ;  and  to«their  joint  eSbrts  the  public  is  chirAy  in-. 
debted  for  ihe  improvements  that  have  been  made  there 
within  there  few  years,  which  AiUjr  appears  in  ■  repoit' 
tliat  Mr  Smeaton  gave  in  to  the  board  of  trudees  in 
1791,  which  they  immediately  pi:bU(hed. 

Mr  Smeaton  being  at  AuAhorpe,  walking  in  his  gar«- 
den  on  the  i6th  of  iieptember  1792,  was  itruck  with 
the  palfy,  and  d^ed  the  aSth  of  O<3ober,  "  In  his  iU- 
nefs  (rays  Mr  Holmes)  I  had  feveral  letters  &om  him,' 
figned  with  his  name,  but  written  and  fig^ed  by  ano- 
ther's  pen }  the  di£Uon  of  them  ihowed  that  the  drenglh 
his  mind  had  not  left  bim.  In  one  written  thc  a6th 
of  September,  after  minutely  defcribing  his  health  and 
Sselings,  he  ^ys,  "  in  confequence  of  the  foregping,  I 
conclude  mylelf  nine-tenths  dead  ;  and  the  greatcil  ia* 
Yoiur  the  Almighty  can  do  me  (as  I  think),  wiH  be  to 
complete  the  other  part ;  but  as  it  is  likely  to  be  a  lin- 
gering  illnefs,  it  is  only  in  His  power  to  fay  when  that 
u  likely  to  happen." 

Mr  Smeaton  had  a  warmth  of  expreflion  that  might 
appear  to  thofe  who  did  not  know  him  well  to  border 
on  harlhneis }  but  thofe  more  intimately  acquainted  with- 
him,  knew  it  arofe  from  the  intenfe  applicalion  of  hit; 
mind,  which  was  always  in  the  purdiit  of  truth,  or  en-- 
gaged  in  inTeHigating  difficult  fubjeds.  He  would- 
u>metimes  brcak  out  baftily,  when  any  thing  was  laid, 
that  did  not  tally  with  his  ideas ;  and  he  would  not 
give  up  any  thing  he  argued  fbr,  tiU  his  mind  ms  con- 
Tinced  by  Ibund  reafoning. 

In  all  ihe  fociaI  duties  of  life  he  was  exemplaiy  ;  he 
was  a  moft  affe£lionate  hulband,  a  good  iather,  s  «ann,. 
zeaIous,  and  ilncere  frieiid,  always  ready  to  aflift  thofe' 
he  rerpe^ed,  and  often  berore  it  was  pointed  out  to. 
him  in  what  way  he  could  ferve  them.  He  'was  a  lover. 
and  encourager  of  metit  whateTer  he  found  it ;  and 
many  men  are  in  a  great  meafure  tndebted  to  his  a&' 
fiftance  and  advice  mr  their  prefent  fitnation.  As  ■ 
companion,  he  was  always  entertwning  and  inAradi'^!;' 
and  none  could  fpend  any  time  in  his  company  withont 
improvement. 

SMELL  ;  this  word  has  in  moft  languag^s  tir* 
meanmgs,  fignifying  either  that  fenfation  of  mind  of 
which  we  are  confcious,  in  confequence  of  cCrtain  im- 
preiTions  made  on  the  noftrUs,  and  conveyed  to  the 
brain  by  the  olfa£Iory  nerres ;  or  that  unknown  Tiitue, 
or  qualily  in  tiodies,  whicb  is  the  cauie  af  ottr  fenfati<)ns 
of  fmell. 

SMELLING  is  the  *&  by  which  we  peiceiie 
imells,  or  become  fenfible  of  the  pre(enc%  of  odomas ' 
bodies.  The  fenfations  of  linell  are  excited  by  ceitsm 
effluvia,  which,  in  the  open  air,  are  always  iSiiing  from' 
the  ftirfaces  of  moft  bodies,  and  ftriking  on  the  atic- 
mities  of  the  olfafIory  nerres,  give  them  a  peculiar  fait 
of  impreirion,  which  is  communicated  to  tbe  brain.  Tbe 
particles  which  iiTue  thus  £rom  bodies  are  estremely  to.. 
lalile,  and  produce  fenfation  by  a  degree  of  contaS, 
which,  though  mfenfible,  is  itill  more  cAkient  than  if 
it  were  more  gTofs  and  palpable.  It  it.  by  «  Sinilir 
fpecies  of  infenfible  contaA  that  the  ejret  and  ears  ut 
■SeAed  by  extemal  objcds ;  whilft,  in  the  excitation 
of  the  ieniations  of  touch  and  of  t^e,  an  adnal  and 
fcDiible  conta£t  of  the  objed  wHh  the  «rgan  is  nrc«& 

6xj. 


SskU 


Digitized  by 


Google 


s  "m  e 

'f^ht  hij^  Htt  OniB*  of  rmelling  are  the  noRrils  and  ol&c* 
Pr^  toiy  nerres ;  tne  minute  ramiScations  of  thelaUerbe- 
*  ing  didributed  throughout  the  whole  cancavity  of  the 
^       {ormer.    For  a  de(cription  of  thefe,  fee  Anatomt. 

The  efBuvla  frora  odorous  bodies  are  conAantly  Aoating 

•bout  in  the  atmof>>here,  and  mal\  of  courfe  be  drawn  into 

tht  nolirilt  along  with  the  air  in  infpiration  \  "  fo  that 

there  is,"  as  Dr  Reid  obferves,  "  »  manifeft  appearance 

of  defign  in   placing  tbe  organ  of  rmcll  in  the  infide  of 

that  canal,  throug.i  which  the  air  is  continually  paAing 

h  infpiration  end  expiration."     It  has  bcen  affirmed  by 

Boerhaaye»  that  the  noaUer  in  animals,  vegetables,  fof. 

fiJs,  &.C.  which  chieAy  afFefls  the  fenfe  of  rmelHng,  is 

tbat  attenuated  fubllance,  inherent  in  their  oily  parts, 

ealted  f/>inU ;  becauf'e,  when  tbis  is  taken  away  from 

tbe  mod  iragrant  bodies,  what  remains  has  fc8tcely  any 

iineU  at  all  $  but  tbis,  he  fays,  if  poured  on  the  moft 

(lUs  inodorous  bodiet,  gives  them  a  fragrancy  *.    We  can- 

»■     not,  howeyer,  enter  at  prelent  upon  this  inquiry. 

j''''"*    'ITje  fenfc  of  fineU  ha$  a  clofe  alliance  wtth  that  of 

C^   tatte;  and  it  lĕems  probable  from  the  proximily  in  thc 

ho^i  fitu»tion  of  their  organs  in   all  animals,  that  both  are 

r>     principally  intcnded  to  guide  tbero  in  the  choice  of 

I        thrir  £god  ;  (b  that  from  this  cIo(e  conneAion,  tbey  are 

belter  enabled  to  choofe  what  is  good  for  them,  and  to 

tged  what  would  be  injurious.     This  is  the  opinion  of 

Dr  Reid,  as  k  wa»,  in  a  very  early  period  of  thie  hittory 

of   pbiloibphy,   that  of    Socrates  and  of  Cicero  (a). 

Dr  Rrid  ajlb  remarks,  that  the  fenfc  of  fmell  probably 

fcrm  ihe  fao>e  purpofe  in  the  natural  Aate  of  man  ;  but 

ilisnot  alwayt  a  fure  guide  for  ihis  puipofe.     The  or- 

gans  of  fmeil  diSer,  iike  thofe  of  the  other  fenfes,  ac- 

cgrding  to  the  deilination  of  the  animals  to  which  they 

belong  \  and  we  know,  that  this  fenfe  is  in  man  much 

lefs  acute,  than  it  is  in  many  otlier  animals.     We  fee, 

that  ui  the  choice  of  their  food,  they  are  guided  by  the 

ieoiĕs  of  (inell  and  of  tafte,  except  when  man  has  brnught 

theo»  into  a  fort  of  unnatural  ftate  by  domeftication. 

And  this  ciicttmAance  renden  it  probable,  that  both 

the(e  iimics  were  intended  to  {erve  the  fame  purpofe  in 

the  natoral  ftate  of  our  fpecies,  although  lefs  calcuhted 

(br  this  end  than  they  are  in  the  brutes,  on  account  of 

the  great  fuperiority  of  their  fraeUing  organs.     Beiides, 

fince  it  is  probable  that  man,  in  the  natural  ftate,  afls 

more  by  inftind  than  xvhen  eivilizcd  in  fociety,  fo  alfo  it 

ts  teafenable  to  think,  that  he  may  poSefs  fome  of "the  fenfes, 

(ihis  of  (incll  for  inftance),  in  greatcr  aculenefs  than  we 

do.    This  indeed,  we  are  affured  to  be  a  fad  ',  for  we 
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•re  told,  in  die  Hi/hire  dtt  AntiUet,  that  tbere  are  ne-  Smelwilr; 
groes  who,  by  the  Gnell  alone,  can  diftingui(h  the  foot- ' 
fieps  of  a  Frenchman  from  thoie  of  a  negro. 

The  fenfe  of  fmell  is  much  more  obtide  in  man  thaii 
in  fome  of  the  lower  animals.  Dogs  we  know  po(re(s  • 
power  of  Cnelling,  of  which  we  can  fcarcely  fomj  a 
conception,  and  which,  it  is  happy  for  us  we  do  not  poT- 
fefs  (b)  ;  'and  birds  of  prey  are  faid  to  poirefs  this  fenfc 
in  ftill  greatcr  acutenefs.  But  although  this  be  more 
perfed,  ftill  ihe  fenre  of  ^melling  in  man,  who  has  other 
means  6f  judging  of  his  food,  &c.  is  fuch  as  to  fit  him  fbr 
deriving  enjoyment  from  a  diver(ity  of  fcenls,  parUcuIarly 
thofe  ot  flo(ver:  and  perfumes,  to  which  dogrs  and  otber 
animals  feem  perfeAly  infen(ible.  It  has  been  faid,  we 
are  aware,  that  fome  animals,  the  elephant  fer  inftance, 
ate  capable  of  this  enjoyment  (c)  ;  but  of  this  £»3  we 
cannot  help  being  very  doubtfu}. 

There  is  a  very  great  (ympRthy  between  ihe  organt 
of  rmell  end  of  tafte  ;  for  any  defeA  or  direafe  of  one  is 

fenerally  attended  with  fome  correfponding  defefl  ot 
ifeafe  of  the  other.  There  is  alfo  a  greater  (imilarity 
between  the  fenfalions  of  both  thefe,  than  between  iholi» 
of  any  other  two  k.r\k%  :  and  hence  it  is,  that  we  can 
fometim.es  tell  the  taile  of  an  obje£l  from  its  fmell,  and 
VKe  verfa.  Hence  alfo  the  reafon  why  we  apply  the 
fame  epithets  to  the  names  of  both  thefe  clafles  of  fenfa- 
tions  ;  as  a  fweet  fmell  or  tafte,  Scc. 

It  deferves  a1fo  to  be  remarked,  ihat  both  thefe  fenfes 
ieem  fubfsrvient  to  the  prefervation  of.the  animal  exift- 
ence,  rather  than  to  any  other  purpofe.  They  accoid- 
ingly  conAitute  an  objeft  of  the  natural  hiftoTy  of  man,*" 
rather  than  of  intelleftual  or  of  moral  philofophy.  The 
other  three  fenfes,  on  the  contrary,  fecm  rather  intcnd- 
ed  for  (as  they  certainly  are  elTenlial  to)  our  intellcc- 
tual  improverat^t,  and  become,  ofcour(e,  a  proper  ob- 
jeft  of  invcftigation  in  the  fciences  of  moral  phiIofophy, 
or  metaphylics. 

Th{  advantages  derived  by  man  and  the  other  ani- 
mals  from  the  ienfe  of  fmelling  are  not  coniined  to  the 
aiTiRance  which  it  aiTords  them  in  the  choice  of  their 
food.  Moft  bodies  in  nature,  when  expofed  to  the  open 
air,  are  conAantly  fendiog  forth  emanations  or  einuvia 
of  fuch  extreroe  minutenef.  as  to  be  perfeftly  invifib1e. 
Thefe  difflife  therofeWes  throngh  the  air,  and  however 
noxiou$  or  Isilutary,  would  not  be  perceived  «ithout  the 
fenfe  of  fmelling,  which  if  not  viiiated  by  unnatural 
habits,  is  not  only  a  f^thfiil  monitor  when  danger  is  at 
hand,  bat  conreys  to  us  likewiie  the  moft  exquiiite 
3  F  plea^urea 


(a)  "  Ut  goAus  (fays  a  leamed  phyfioIogift)  cibi  itincri,  iic  oIfa3ns  oilio  viaram,  qua$  aer  ^ubire  debet,  cufto( 
pneponitnr,  moniturus  ne  quid  noxii,  via  quse  femper  patet,  in  corput  admittatur.  Porro,  itt  guftus,  iic  quoque  ol- 
&Aqs  ad  ialutarem  cibum  invitat,  i  noxio  aut  cotrupto,  putrido  imprimis  vel  rancido,  deterret.** 

"  Whcn  thou  iĕeft  the  mouth,  through  which  animals  take  in  whatever  they  deiire,  always  placed  near  the  noie 
•nd  eycs,  thinkeil  thou  not,  fays  Socrales  to  AriAodemus,  that  this  u  the  work  of  a  providence."  Xenophon's 
Memorables,  book  i.  chap.  4. 

(■)  "  The  esceflrive  eageraefs  which  dogs  exprr6  on  fmelling  their  game,  feeras  to  be  but  little  conneded  witfc 
tiic-appetite  for  ibod,  and  wholly  independent  of  any  preconceived  ideas  of  the  objeAs  of  their  purfuit  being  (it  for 
it  Hence  ieYeral  kinds  of  them  will  not  eat  the  game  which  they  purrue  with  fuch  wild  impetuoGty ;  and  of 
'Which  tbe  icent  iĕems  to  animate  ihem  to  a  degree  of  edlaiy  far  beyond  what  the  deilre  of  food  can  produce.** 
JLnigbt  on  TaOe. 
^  (c)  There  is  an  animal  to  whicb,  naturaliAs  fay,  periiiiae  is  fo  agreeable  and  &  neceiTaty,  that  nature  haa  pro- 
♦ided  it  with  a  little  bag  Aored  with  an  exqttiiite  odour.  ««  On  ptetend,  (fays  Bu^Ton,)  que  Ui  mangoufte  ouvre  cett» 
poche,  pour  ie  refrMobir  liu:fqu*  elle  a  trop  chaud*" 
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SmeUiagi  pkaTure*.  The  iragnnce  ef  « ide,  and  (>f  many  other 
'j  •  V  ■"'  Aowers,  is  not  only  plea&nt,  but  mves  a  refreflung 
and  deljghtful  Aimulus  to  the  wholeTydem,  whild  the 
odours  proceeding  irom  hemlock,  or  any  noxious  vege- 
table,  or  other  Tubilance,  are  highly  offenfive  to  our 
noHrils.  Hence  we  are  naturally  led  to  leek  the  one 
cla($  of  fenfations,  and  to  ayoid  the  olher.    ' 

In  fome  fpecie*  of  animals  the  fenfe  of  iinell  feem$  to 
be  conneAed  with  certain  mental  ^ympathies,  as  thoie 
of  hearing  and  iight  are  in  all  that  poAe^s  them  in  any 
bigh  4egree  :  for  not  only  their  fexual  defires  appcar  to 
be  excited  by  means  of  it,  but  otber  inftin£tive  padions, 
which,  according  to  the  ufual  fyftem  of  nature,  (hould 
be  ftill  more  remote  from  its  inAuence.  Dogs,  although 
wholly  unacquainted  with  lions,  will  fhudder  at  iheir 
roar  ;  and  an  elephant  that  has  never  feen  a  tiger,  will 
in  the  fame  manner  {how  the  ;|lrongeft  fymptoms  of 
horror  and  affiight  at  the  (inell  of  it.  "  The  late  Lord 
Clive  (fays  an  ingenious  writer),  exhibited  a  combat 
between  two  of  thefe  animals  at  Calcutta;  but  the  fccnt 
of  the  tiger  had  fuch  an  cffe£l  upon  the  elephant,  that 
nothing  could  either  force  or  allure  him  to  go  along 
the  road,  where  the  cage  in  which  the  tiger  was  inclolT 
ed,  had  paffed,  until  a  gallon  of  arack  was  given  him. 
Upon  this,  his  horror  iuddenly  tuming  into  fury,  he 
broke  down  the  paling  to  get  at  his  enemy,  and  killed 
him  without  difficulty." 

lf  riding  along  a  road,  near  which  a  dead  horle,  or 
part  of  its  carcafs,  happens'  to  be  lying,  we  know,  that 
our  horfe,  although  he  fees  it  not,  cannot  be  made  to 
pais  the  place  but  with  diSiculty.  Where  blood  has 
been  ftied,  particularly  that  of  their  own  fpecies,  oxen 
will  affemble,  and  upon  fmelling  it,  roar  and  bellow, 
and  ftiow  the  moft  manifeft  iigbs  of  horror'and  diftrefs. 
And  yet  thefe  fymptoms  could  not  a^Te  irom  any  af- 
fociated  notions  of  danger  or  death,  fince  they  appear 
in  fuch  as  never  had  any  opportunities  of  acquiring 
them.  They  muft  therefore  be  inftinaive,  lik#  other 
inftin£live  antipathies  and  propenHties.  But  although 
in  their  rautual  intercourfe,  animals  make  much  ufe  of 
the  fenfe  of  fmell,  ftill  tt  does  not  feeni  to  be  fiirther 
concemed  in  exciting  their  fexual  defires,  than  in  indi» 
cating  their  obje^t. 

Soroe  of  thofe  fplenetic  philofophers,  who  are  ready 
upon  all  occafions  to  quarrel  with  the  connitution  of 
nature,  have  taken  the  liberty  of  condemning  their 
Maker,  becaufe  it  has  pleared  his  unfithomable  wifdom 
to  beftow  in  fome  inftances  upon  the  brutes  ienfes  and 
inflin£)s  more  perfe£l  than  he  has  g;iven  to  man,  with- 
out  refle£iing  that  he  has  given  to  man  an  ample  equi- 
valent ;  fbr  it  may  be  aiked  with  the  poet, 

"  Is  not  his  reafon  all  thefe  powers  in  one  ? 

"  Is  Heaven  unkind  to  man  and  man  alone  ? 

**  Shall  he  alone,  whom  rational  we  caU, 

**  Be  pleafed  with  nothing  if  not  bleffed  with  all.** 

With  refpea  to  that  unknown  peculiarily  of  bodies, 
which  is  the  caufe  of  our  fenfations  of  fmell,  ihe  opinions 
of  philorophers  have  been  very  various.  Until  of  late, 
the  do£lrine  af  Defcartes  and  Locke  on  this  fubje£l  was 
pretty  generally  received ;  but,  fince  the  publication  of 
Do£lor  Reid's  works,  his  opinion,  which  we  deem  the 
moft  correA  and  fatisfaAory,  has  become  very  popular. 
We  wlll  endeavour  toabridge  his  account  of  this  matter. 
For  this  purpofe,  let  us  fuppofe  a  perfon,  who  ha»  grown 
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up  without  the  fenfe  of  fmeU,  to  be  immediately  endowcJ  SiM 
with  the  ufe  of  this  organ,  and  placed  near  fome  floweis'^| 
of  an  exquifite  favour.  When  he  examine$  wbat  h<e  feek  ! 
in  fuch  a  fituation,  he  can  find  no  refemblance  between 
thi$  new  fenfatian  and  any  thing  with  which  he  is  alna. 
dy  acquainted.  He  finds  himlelf  unable  to  explain  itt 
nature,  and  cannot  afcribe  to  it  figure,  extenfion,  or  any 
known  piopcrty  of  matter.  It  is  a  fimple  affedioo,  gr 
feeling,  of  mind,  and,  conCdered  abftrad!edly,  can  bste 
no  neceffary  connedlion  with  the  nerves,  the  notttils,  ot 
efRuvia,  or  with  any  thing  material  whaterer.  By  tfae 
nature  of  his  conftitution  he  is,  however,  led  t«  refer  thit 
peculiar  fenfation  to  the  noftiils,  at  ils  organ  ^  and  wheii, 
from  e^cperience,  and  by  meant  of  touch,  be  learas  that 
extemal  objeds  have  the  power  of  exciting  this  feniaUoa, 
he  concludes,  that  there  muft  exift  in  bodies  fonie  un- 
known  cauie  by  which  it  is  excited.  In  the  firft  patt  of 
this  proce^  he  confiders  the  feeling,  or  leniiition,  abAiad-  j 
edly.  As  fuch  it  exifts  in  the  mind  only }  and  cannot 
exift  there  but  when  the  mind  is  conicious  of  it.  Hb 
conrcioufnefs  foon  enables  him  to  diftioguiih  different 
ibrts  of  fmells,  all  of  them  very  diflind  from  one  another ; 
but,  confonnabIy  to  the  nature  of  all  fenration,  extreine- 
ly  iimple.  He  concludes,  tbat  each  of  thefe  muft  hare 
a  diflin£(  caufe  ;  and  finding,  by  experience,  that  this 
caule  is  an  unknown  fomethmg  in  bodies,  he  concludes, 
that  it  muft  be  a  property  of  matter,  and,  for  want  of 
another,  gives  it  the  name  of  fmeli.  Wben  he  remoYcs 
an  odorous  body  from  the  organ,  the  ienialion  vaniihcs : 
when  the'  body  is  again  applied,  the  fenfation  is  excitcd : 
and  hence  it  is,  that  he  is  led  naturally  to  conned  tbe 
fenfation  with  this  unknown  peculiarity  of  bodies  bj 
which  it  is  produced.  £ut  fince  we  fee,  thal  the  ien&- 
tion  is,  in  a  great  degree,  related  to  other  objeds  befides 
its  unknown  caufe,  to  the  mind  in  which  it  exiflt,  ibr  in- 
ftance,  and  to  the  organ  which  is  its  inArument,  it  may 
be  aiked  why  it  becomes  affociated  in  the  mind  with  its 
caufe  only  >  The  reafon  f6ems  pretty  obviout.  No  Ga- 
gle  fen&tion  or  clafs  of  fenfations,  is  moreconnededwidi 
the  mlnd,  than  any  others  of  which  it  is  fuii:xplible. 
Nor  is  the  conneAion  fubfifting  between  the  organ  and 
any  of  the  fen£itions  peculiar  to  it  greater  than  tbat 
which  fubfifts  between  it  and  every  other  lenfation  of 
which  it  is  the  inlet.  Hence  the  connedion  between 
the  fmell  of  an  oiange  and  the  mind,  or  betwecn  it  and 
the  noftrils,  is  very  general,  and  cannot,  in  the  ^oimer 
inAance,  diftinguifli  it  from  any  other  fenfation  of  wbat- 
ever  kind,  nor,  in  ihe  latter  from  any  other  particolir 
iiaaell.  But  the  connexion  between  this  ienlatioa  and 
the  orange  is  peculiar  and  permanent ;  and  we  according- 
ly  find  them  always  affociated  in  the  mind,  juft  as  we  »&• 
ciate  the  notion  of  fire  with  the  fen&tion  of  buming. 
The  relation  which  a  fenfation  of  fmell,  or  any  ienlatiaii, 
bears  to  the  mind,  to  an  organ,  or  to  the  memoiy  anji 
conception  of  itrelf,  is  common  to  all  feniations.  Tb« 
relation  which  any  fenfation  bears  to  its  own  caufe,  fup- 
pofe  of  the  fenfation  of  fmell  to  a  particular  virtoe  Ct 
quality  of  bodies,  is  common  to  it  with  every  other  (cxib>- 
tion,  when  confidered  with  refpe£t  to  its  peculiar  ciafe> 
And  finally,  a  fenfation  of  any  kind  bears  ihe  fainc  fiKt 
of  relation  to  the  memory  and  conception  of  itfelf,  tbat 
any  other  feeling  or  operation  of  mind  bears  to  the  coiH 
ception  and  memory  of  that  particular  ^ling  or  opcri- 
tion. 
Whaterer  then  be  the  naluie  of  the  minute  pattieles 
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tj^-  rf  bodies  i>7  which  our  fenfati(mft  bf  fme11  are  excited, 
^'""'we  cannot  help  coniidering  their  unknown  caufe  as  a 
Tirtue  or  quali^  of  matter.  Like  all  other  mediCca- 
tions  of  mateiial  fubft8nce,  it  muft  be  confefled,  that  this 
can  !utve  no  reiemblance  to  the  fenfations  of  mind.  But 
yn  are  not,  therefore,  to  conclude  with  the  followers  of 
Des  Carles  and  Locke,  that  this  fecondary  ^uality  is  a 
nere  fenfation ;  efpecially  as  we  can  readily  conceive  it 
edfting  where  it  is  not  fmeUed,  or  even  alter  fuppofing 
the  annihilation  of  tvtrj  fentient  being  throughout  the 
univerfe.  Tbe  exiftence  of  the  fenfation  we  know  to  be 
momentary  and  fugitive ;  but  in  the  exiftence  of  its  caufe 
we  can,  without  difficulty,  or  inconfiftenc7,  conceive  a 
permaiwncy  independent  of  mind  and  of  its  fenlations. 

The  do^rine  we  have  been  illuftrating  "^  has  of  late 

been  called  in  queftion  by  a  lceptical  writer,  who,  it  ap> 

pears  to  us,  has  upon  this  occaSon  been  entirely  deCcient 

in  his  3ccuftomed  acutene&.     Dr  Reid's  account  of  this 

I         aSair  feem$'fo  fnll,  fo  clear  and  convincing,  that  we  are 

at  a  lois  to  coneeive  how  Iiis  meaning  can  be  mifunder- 

,        flood  i  and  yet  the  arguments  and  objeAions  of  the  wri- 

I        ttr  to  whom  we  allude,  derire  all  their  plauGbility  from 

i        a  miGnterpretation  df  ]J>r  Reid*s  meaning,  and  £rom  a 

I        dcviation  from  the  eftabliftied  t)fe  of  language.     "  An 

^ttU,  eminent  metaphyScian  *  (fays  this  author)  has  declared 

that  he  has  not  ihe  leaft  diSiculty  in  concmmg  the  air 

:        perfumed  with  aromatic  odours  in  the  deferts  01  Arabia  ; 

and  he  has  decided,  that  the  man  who  inaintains  iinells 

to  exift  only  in  the  mind,  muft  be  mad,  or  muft  abufe 

langnage  and  difgrace'philofophy.     There  are  fome  au- 

!        thors,  nererthele^s,  who  differ  widely  on  this  -^ubjejt 

'        Wn  the  leamed  metaphyfician.     Is  it  poftible  for  a  fen> 

&don  to  exift  where  there  is  no  fentient  ?  The  authors 

to  whom  r  allude  think  it  impodible."     And  fb,  we 

may  tell  this  leamed  author,  do»  Dr  Reid,  if  be  will 

take  his  word  for  it.     Of  the'  fenfation  of  fmell  he  re- 

marks :  "  It  is  indeed  impoAible,  that  it  can  be  in  anj 

body :  it  is  a  fen&tion  ;  and  a  fenration  can  be  in  a  fen> 

M^j^tient  tbing  only  f ."     Again,  "  I  can  think  of  the  imell 

kcli.   of  a  rofe  when  I  do  not  Imeli  it ;  and  it  is  po(fible  that 

|k  I.    when  I  think  of  it  there  is  no  rofe  any  where  exifting  j 

but,  when  I  linell  it,  I  am  necelTarily  determined  to  be- 

lieve  that  the  fenfation  really  exifts.     This  is  common 

to  all  ienihtions,  that,  at  they  comot  exifl  but  in  beitig 

percehed,  fo  they  cannot  be  perceived  but  they  muft 

exift  1."     But,  continues  this  acute  metaphyCcian,  "  a  ■ 

Idi.  rmell  is  nothing  elfe  than  a  fenfation.     It  is  a  feeling, 

*•>   wbich  may  be  agreeable  or  diTagreeable ;  which  may,  as 

iome  tlnitk,  be  excited  by  various  combinations  of  ele- 

ments  ;  biit  which,  iince  it  is  a  feeling,  cannot  be  thofe 

elements  which  are  faid  to  caafe  it,  and  cannot  exift 

wheK  there  is  no  creature  to  perceive  it.     What  is  to' 

be  underAood,  in  philofophical  ftriftnefs,  by  the  per- 

fBmes  of  the  deiert  ?  We  can  excufe  the  poet  when  he 

makes  th«  ocean  fmile  *,  the  winds  dance  f ,  and  the 

te»  Sowsrs  refpire  %;  ot  even  were  he  to  perfume  the  de- 

*f:   ierti     But  the  philoibpher  is  no  fuch  magician,  and  had 

^**  better  not  wander  through  the  rcgions  of  fat»cy  in  featch 

of  &nfations  where  there  is  no  fentient."   And  is  it  then 

tine  that  the  word  Tmell  roeans  only  a  fenfation  ?  A  fen- 

&tion  is  no  more  than  an  tStSl ;  it  is  a  traniient  modifi- 

cation  of  the  mind,  which  the  mind  itfelf  can  ncver  pro- 

doce.     It  ffluft  then  have  fome  caufe  which  is  external 

to  the  nund.    Now,  it  is  to  this  caufe,  and  not  to  the 

fen&tian,  that  the  raaat/mtlliS  moft  frequently  applied 
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in  all  lahguages ;  and  it  is  this  caufe  which  Dr  Rieid  (up-  Smsltinj. 

pofes  capable  of  exifting  in  the  deferts  of  Arabia,  where        »      ■'"■ 

there  is  no  fentient  being  to  perceive  it.  But  let  us  hear 

himfelf :  "  We  hare  confidered  imell  as  iignifying  a 

feniation,  feeling,  or  imprelTion  upon  the  mind ;  and  in 

this  fenfe  it  can  only  be  in  a  mind  or  iĕntient  being  : 

but  it  is  evident  that  mankind  give  the  name  ol /mell 

much  more  frequently  to  fomething  which  they  con* 

ceive  to  be  external,  and  to  bc  a  quality  of  body  ;  thej 

imderftand  by  it  fometbing  which  does  not  at  aU  iilfer  a 

mind,  and  have  not  tbe  leaft  diSiculty  in  conceiving  the 

air  perfumed  with   aromatic   odours  in  the  deferts  of 

Arabia,  or  in  fome  uninhabited  illand  where  the  human 

foot  nerer  trod  *."     "  The  faculcy  of  &nelling  is  fome-  •  In^uiry, 

thing  very  different  from  the  adual  fenfation  of  fmeU-  &c.  ch.  ii. 

ing  ;  for  the  iaculty  may  remain  when  we  have  no  fen-  **^'  ** 

iatioii.     And  the  mind  is  no  lers  different  from  the  fa- 

culty,  fi3r  it  continues  the  fame  Individual  being  when 

thac  faculty  is  loft.     What  is  fme11  in  the  ro&  ?  Tt  u  a 

ouality  or  virtue  of  the  rofe,  or  of  fomethiiig  proceeding 

fi:om  it,  which  we  perceive  by  the  fenfe  of  fmelling  ; 

and  this  is  -aU  we  know  of  the  matter.     But  what  is    . 

rmelling  ?  It  is  an  ad  of  the  mind,  but  is  never  imagined 

to  be  a  quality  of  the  mind.     Again,  the  fenfation  of 

fmelline  is  conceived  to  infer  neceUarily  a  mind  or  fen- 

tient  being ;  but  fmell  in  the  rofe  infers  no  fuch  thing. 

We  fay,  this  body  fmells  fweet  and  that  ftinks ;  but  we 

do  not  fay,  this  mind  fmells  fweet  and  that  ftinks ;  there- 

fbre,  fmell  in  the  rofe,  and  the  fenfation  which  it  caufes, 

are  not  conceived,  even  by  the  vulgar,  to  be  things  of 

the  fame  kind,  although  ihey  have  the  fame  name  f ."    ±  j^-^  ^^^ 

There  are  fome  other  remarks  on  Dr  Reid's  opinion  ix. 
in  the  work  upon  which  we  faave  been  commenting, 
which  we  Ihall  pafs  by ;  we  may,  however,  notice  the 
author's  concluSng  argument :  after  mentioning  fome 
examples,  he  obienres,  "  Now  in  thele  inftances  we  fee  ' 
men  and  animals  that  muft  have  perception  of  fmell,  if 
I  may  be  permitted  to  fay  fo,  altogether  different  from 
each  other^  Is  not  fmell  fenfation  when  the  fpaniel  finds 
fport  in  the  field  fbr  his  mafter ;  when  the  ihark  pur. 
fues  through  the  ocean  its  expeded  viftim'^  and  when  ' 
the  camel  conduds  th«  thirfty  wanderer  to  a  fountain  of 
freih  water  acrofs  the  buming  fands  of  the  Arabian  de- 
iert  ?  If  no  animal  had  the  fenfation  of  fmell,  there 
would  be  no  odour  ;  for  aroma  and  oils  may  be  thought 
to  be  material  compodtiens,  but  are  neither  agreeable 
nor  diragreeable  feelings."  If  men  and  animals  differ  in 
their  perceptions  of  fmeU,  (and  no  doubt,  difference  of 
organization.wiU  caufe  them  to  do  fo)  the  conclufion 
ihould  not  be,  we  think,  that  fmell  is  merely  ienfation,  ' 
but  that  there  is  a£lually  fomething  extemal  which  is 
the  caufe  of  their  lenfations,  and  about  which  they  differ. 
A  rofe  put  to  the  noitrils  of  a  man  and  then  to  ^ofe  of 
a  dog,  may  excite  very  different  fenfations ;  but  we  can- 
not  Aink  tl\?t  the  peculiarity  of  ihe  rofe,  which  eicites 
thofe  different  fenfations,  varies  by  thus  changing  the 
pofition  of  the  rofe.  If  at  table  one  perfon  miftakes 
mutton  for  beef,  and  anolher  thinks  that  it  is  venifon,. 
the  conclufion  raay  be,  that  it  is  neither  venifon  nor 
beef ;  but  no  man  in  his  fenfes  can  conclude  'thal  there 
is  no  meat  at  the  table.  But,  "  is  not  fmell  fenfation 
when  the  fpaniel  finds  fport  for  his  mafter  in  the  field  ?" 
Thcre  is  fenfation  no  doubt ;  but  we  may  be  permitted 
to  aik,  what  would  become  of  the  ^paniers  ienfalion  of 
fmell  and  of  his  mafter's  fport,  were  tJiere  no  game  in 
3  F  a  the 
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:tlie  dM?  WHat  of  the  Oiark'!  fi!ji&lion  of  fnMU  and 
'  purruic,  were  there  no  vi£tiia  in  tbe  oce«a  i  and  what 
'.of  the  camel  and  the  thirAy  wanderer,  iverc  there  no 
ionntain  of  ^ieih  wat£r  in  the  Arabian  dererts  ?  "  The 
Jhu//  ofa  ro/e  (ignides  two  tliings,  Tays  Dr  Reid  ;  Firfi, 
■A  feRfation  which  can  have  no  e.\iftence  but  when  it  ts 
''perceived,  and  can  only  be  in  a  iientient  bdng  or  mind. 
Secondlyy  It  figni£es  (bme  power,  quality,  or  virtue  in 
4he  rofe,  or  in  ellluvia  proceeding  from  it,  which  halh  a 
permanent  exiftence  independent  of  the  mind  ;  and 
wh'di,  by  the  conttitution  of  nature,  produces  the  fen- 
&tion  ia  us.  £y  the  original  ccoilitution  of  our  nature 
we  ereboth  led  to  believe  ihat  there  -is  a  permanent 
caufe  of  the  fenfation,  and  prompted  to  feek  after  it ; 
nnd  experience  determinet  us  to  place  it  in  the  roie.  The 
names  of  all  (meUs,  tafles,  founds,  as  well  at  heat  and 
£;ald,  have  a  like  ambiguity  in  aU  ianguages }  but  it  de- 
ferres  onr  attention,  that  thefe  names  are  but  nrely,  in 
eomoion  language,  ufed  to  iignify  the  fenfation$  ;  for  the 
inofi  part,  they  iignify  the  e.xtemal  qualities  which  are 
#  lnqviry,  indicated  by  the  leniations  *."  We  have  been  induced 
chap.  ii.  thus  to  di(cufs  this  topic  at  fome  lengtb,  becaufe  we  re- 
gretted  to  fee  Dr  Rdd's  ojunion  and  reafonine  milrepre- 
'iented  j  and  we  (haU  now  conclude,  not  as  this  modem 
£erkleian  does»  "  that,  if  no  animal  had  the  fenfation 
4>f  fmeU,  there  would  be  no  odour ;"  but,  that  if  there 
•inBre  no  odour  or  ^xternal  cauie  of  lineU,  no  animal 
4vpuid  have  this Teniation. 

Tbe  £cnfe  of  fmeU  becomes  iG|^edmes  too  acute, 
cither  in  conJ«quence  of  fome  defea^  or  difeafe  of  the 
•rgan,  or  Arom  too  great  a  fenlibiltty  of  the  whole  ner- 
TOUs  fyileffl,  iiich  as  we  fometimes  obferve  in  fevers,  in 
•hrenitis,  and  in  hyilerical  difeafes.  It  is  however  more 
•Eequently  blunted  in  confequence  of  aSeflions  of  the 
braln  and  nerves,  aiiAng  from  blows  6n  the  head,  or 
fitom  intemal  caufes ;  or  this  may  happen  on  account  of 
^oo  great  \  dryne^s  of  the  organ,  owing  to  a  fupprciIion 
ol  the  acctiilomed  humoars,  or  to  their  being  conveyed 
off  by  fome  other  channel :  or  it  may  arife  from  too 
great  a  quantity  of  tears  ahd  of  mucus  choaking  up  the 
noilrils.  W«  have;inilances  of  both  in  cafe»  of  common 
Cold,  in  which,  at  the  beginning  of  the  cUfeafe,  the  nof- 
triis  are  dry,  but  as-  it  advances,  begin  to  difcharge  a 
great  deal  of  humour,  or  become  obilru^led  \r%  a  thick 
mucus.  Whatever  hinders  the  free  entrance  of  the  air 
into  tbe  noArils  or  its  pai&ge  through  them,  mud  alfo 
injure  the  fcnie  of  rmell.  It  is  alfo  ibmetimes  fo  de- 
praved  as  lo.  perceive  fmells  when  there  is  no  odorous 
bpdy  'prefent,  or  to  perceiTC  imeUs  different  irora  thore 
that  are  realty  prefent.  Some  of  the  particles  of  the 
vdorous  ci{hivia,  after  having  remained  for  fome  time  in 
the  cavems  of  tbe  noilrils,  iffuing  forth  again  and  affe£i- 
ing  tlm  organ,  will  fometimes  caufe  this  fpecie*s  of  falfe 
perception,  even  in  the  moil  healthy  perfons. 

Th«  fenfe  of  fmelling  may  bc  diminiihed  or  deilroy- 
<d  by  diieaies ;  as  by  the  moiilure,  drynefs,  inSamma- 
tion,  or  tiippuration  of  the  oIfadory  membrane,  the  com- 
preilton  of  the  nerves  which  iupply  it,  or  fome  fault  in 
tbe  brain  itielf  at  their  origin.  A  de&£i,  or  too  great 
a  deg^ree  of 'folidity  of  the  imaU  fpongy  bones  of  the  up- 
per  jaw,  the  cavems  of  the  fbrehead,  &c.  rnay  likewife 
impair  this  ienie ;  and  it  may  be  alfo  injured  by  a  col- 
lenion  of  fctid  matter  in  tlieie  cavern$,  which  is  conti- 
nually  eichaling  from  tbero,  and  alib  by  immoderste  ure 
•f^iii^.    Wben  the  noiĕ  abouads  with  moiAtue,  afier 
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genile  eracuations,  fuch  tlungs  as  tcnd  to  take  off  kr- 
tation  and  coagulate  the  thin  ibarp  ferum  may. ' 
pUed ;  as  the  oii  of  anire  mixed  with  fine  flour, 
phor  diffolved  in  oil  of  almonds,  &c.  the  vapours  of  aai- 
ber,  frankincenfe,  gum-maAic,  and  benjamin,  may  libe' 
wife  be  received  into  the  no£e  and  mouth.  For  moiil- 
cning  the  mucus  when  it  is  too  dry,  fome  recommeod 
fnuff  made  of  ihe  leaves  of  maijoram,  mixed  with  oil  af 
amber,  marjoram,  and  ani^eod  }  or  a  ilemutatory  of  C9I- 
cined  white  vitriol,  twelve  grains  of  which  may  be  mix- 
ed  with  two  ounces  of  marjoram  water  and  fiUralcd. 
Tbe  ileam  of  vinegar  upon  bot  iron,  and  received  up 
tbe  noilrils,  is  alfo  of  ufe  for  ibftening  the  mucus,  r^- 
rooving  obilrudions,  &c.  If  there  be  an  qlcer  in  tbe 
nofe,  itought  to  be  dreffed  with  iomc  emollient  nat- 
otcnt,  to  wbich,  if  tbe  pain  be  very  gteat,  a  little  lap- 
danum  may  be  added.  If  it  be  a  Tenercal  ulcer,  12 
graiiis  of  corroiive  fubh'mate  may  be  diffolved  in  a  {UM 
and  a  half  of  brandy,  a  tabic  fpoonful  of  which  may  be 
taken  twice  a  day.  The  ulcer  ougbt  likewife  10  be 
walhed  with  it,  and  the  iiuaes  of  ciimabar  may  be  rc- 
ceived  up  the  noilrils. 

If  tbere  bereefon  to  fufpe£t  thatthe  nerves  which  fup- 
ply  the  organs  of  fmcUing  aie  incrt,  or  want  iUmulating, 
Tolatile  falts,  or  Arong  fuu&,  and  other  tbinBt  wbicboc- 
caiion  ^neesing^-may  be  apjjied  to  the  nole  ;  the  ibre- 
head  may  likewife  be  anointed  with  baUkm  of  Peru,  to 
which  may  beadded  a  httle  oil  of  amber. 

SMELT.     Sce  Salmo,  IcHTHyoLOGT  Inde*. 

SMELTING,  in  MetaJiurgy,  the  fuiion  or  melting 
of  the  ores  of  metals,  in  order  to  feparate  tbe  roetalUne 
part  from  the  earthy,  iiony,  and  other  partt.'  See  OmES, 
ReduSiion  of. 

SMEW.     Sce  Mkrgus,  Orkithology  Indeu. 

SMILAK,  ROUGH '«INDWEED,  a  genus  of  plants  he- 
longing  to  the  clafs  of  diteeia  and  order  of  hexandria  ; 
and  in  the  netural  fyiUm  ranging  uuder  the  iith  or- 
der,  Sarmentacete.  See  Botany,  and  Materia  Me- 
SlCA  Index. 

SMITH,  SiR  Thomas,  was  bora  at  Waldcn  in  £f- 
fex  in  1513.  At  14  he  wat  fent  to  Queen*s  coliege 
Cambridge,  where  he  diitinguiihed  himfelf  fo  much, 
that  hc  was  made  Henry  VIH.'s  fcholar  togetber  wilh 
John  Chcke.  He  was  choien  a  fellow  of  his  col- 
legc  in  153 1,  and  appointed  two  years  aiiter  to  read 
the  public  Greek-leAure.  The  commtn  mode  of  read- 
ing  Greck  at  that  time  wat  vciy  faulty  ;  the  fame  found 
being  given  to  the  lettert  and  diphthongs,  i,  «,  11,  ■», «,  w. 
Mr  Simlh  and  Mr  Cheke  had  been  for  fome  time  ieni^le 
that  this  pronunciation  was  wrong :  and  after  a  good 
deal  of  conliiltation  and  refearcb,  they  agrecd  to  intro- 
duce  that  mode  of  reading  which  prevaib  at  prelent. 
Mr  Smiih  was  lc£luring  on  Ar^otie  de  RepubJiea  in 
Greek.  At  firft  he  dropped.  a  word  or  two  at  interrai* 
in  the  ncw  pronunciation,  and  fometimes  hc  would 
ilop  as  if  he  had  committed  a  miilake  and  corred  bim- 
felf.  No  notice  was  taken  of  this  ibr  two  or  tbree 
ia.fi  *>  but  as  'he  repeated  more  frequently,  his  aodience 
began  to  wonder  at  the  unufual  founds,  and  at  lail  Ibiiie 
of  liis  friends  mentioned  to  him  what  they  had  renuo^k- 
ed.  He  owned  that  fomething  was  in  agitalion,  but 
that  it  was  not  yet  fui1tciently  digeiled  to  be  made  pob. 
lic.  They  entreated  him  carneAly  to  difcover  his  pro-. 
je£t :  be  did  ib }  and  in  a  iliort  time  great  numbers  le- 
iinted  to  hiitt  4ot  iafomaiy>n.    The  dcw  prtnnyKJatiiKi 
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MiAI>-    was  iJopted  wlth  enthu/ialin,  and  foon  became  unWeHal 

*  f     ■'  at  Cambridge.     It  was  aftcrwards  oppored  by  Bifl)op 

u  Gaidiner  the  chancellor  ;  but  its  fapetiorit7  to  the  old 

mode  was  {b  vifible,  that  in  a  kv/  yean  ilfpread  overaU 

England. 

In  1539  he  traYcIled  into  fore!gn  countries,  and  ftu- 
died  for  fome  time  in  the  univeriities  of  Prance  and  Ita- 
■  IjT.  On  his  return  he  was  made  regius  profeifor  of  ci- 
vil  law  at  Cambridge.  About  this  time  he  publilhed  a 
treatire  on  ihe  mode  of  pronouncing  £ng1i(h.  He  was 
lifeful  Uketvife  in  promoting  the  reformaiion.  Having 
gone  into  ihe  ^amily  crf  the  duke  of  Somerfet,  the  pro. 
it&tx  during  the  minority  of  Edward  \l.  he  was  em- 
f\oftA  by  that  nobleman  in  publlc  affairs ;  and  in  1548 
was  made  fecretary  of  Rate,  and  recelved  the  honour  of 
knighthood.  While  that  nobleman  continued  in  oiliee, 
be  ma  fent  ambaiTador,  firft  to  BniAels  and  afterwards  to 
Krance. 

Upon  Mary's  accedion  he  loft  all  his  places,  but  vras 

fortunate  cnough  to  preferve  the  friend(hip  of  Gardiner 

I  and  Bonner.     Hc  was  exempted  from  perlecution,  and 

!  was  allowed,  probably  by  theif  inlluence,  a  pendon  of 

\  100 1.     During  Eltzabeth's  reign  he  was  employed  in 

[  public  affdirs,  an;l  was  [^t  three  times  by  that  prin- 

'  csfi  a$  her  ambaST^idor  to  ifrance.     He  died  in  1577. 

His  abilities  were  ekcellent,    aiid  his  attainraents  un- 

commonly  grest :  He  was  a  philofopher,  a  phyHcian,  a 

chemtd,  matbematician,  Iinguift,  hiAorian,  and  «rchiteft. 

Hc  wrote,   l.  A  treatife  called   the  Engli/b  Common- 

loea/lh.  2.  A  lctter  De  ReSla  et  Emeruiala  Liiiguce  Gne- 

c<r  Prottuncialiow,     3.  De  Moribus  Turcarum,     4.  De 

DruiJum  Moribus. 

Smith,  Edmund,  an  Englidi  poet,  the  only  fon  Df 
Mr  Neale  an  emincnt  merchant,  by  a  daughter  of  Bs- 
Ton  Lechmere,  was  bom  in  1668.  By  his  father*s  death 
hc  was  left  young  to  ihe  care  of  Mr  Smith,  who  had 
raarried  his  father*s  tiiter,  and  who  treated  him  with  fo 
much  tendemers,  that  at  the  death  of  his  generous  guar- 
dian  he  aSumed  his  name.  His  writings  are  not  raany, 
and  thole  are  reattered  about  in  railcellanies  and  collec- 
tions  :  his  celebrated  tragedy  of  Phsedra  and  Hippolitus 
was  aded  in  1707;  and  belng  introduced  at  a  time 
when  the  Italian  opera  fo  much  engroiTed  the  polite 
world,  gave  Mr  Addifon,  who  wrote  the  prologui,  ar» 
opportunity  to  rally  the  yitiated  tafte  of  the  public. 
nowever,  notwithftnnding  the  efteem  it  has  always 
been  lield  rn,  it  is  perhaps  rather  to  be  conCdered  as  a 
fine  poem  than  as  a  good  play.  This  tragedy,  with  a 
Poem  to  the  memory  of  Mr  John  Philips,  three  or  four 
OJe%  with  a  Latin  oration  fpokeni  at  Oxford  in  iau- 
dtm  Thomte  Bod/eii,  were  publiftted  as  his  works  by 
his  friend  Mr  Oldifworth.  Mr  Smith  died  in  17 10, 
funk  into  indolencc  and  intemperance  by  poverty  and 
difappotntments ;  the  hard  fate  of  many  a  man  of 
genius. 

SmitH,  John,  an  excellent  tnezzolinter,  f!ouri(hed 
ahout  1 700  ;  but  neither  the  time  of  hi»  birth  nor 
death  is  accurately  known.  He  united  foftnefs  with 
Arength,  and  firiilhed  with  freedom.  He  fetved  his 
time  with  one  Tillet  a  painter  in  Moorfields ;  and  as 
iboR  as  he  became  his  own  mafter,  learned  from  Becket 
ihe  fecret  of  fflezzotinto,  and  being  farther  inAruAed  .. 
by  Van  der  Yaart,  was  taken  to  work  in  Sir  Godfrey 
KneT!er's  houfe }  and  as  he .  was  to  be  the  publilher  of 
^bat  mader''^  works,  deubtlefs  received  confiderable  hints 
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from  him,  which  he  amply  repaid.     "  To  poitcrTty  par-    Anitb. 
haps  hu  prints  (fays  Mr  Walpole)  will  carry  an  idea  of  _.  '  **   /'* 
fomething  burlefque  ;   perukes  of  an  enormous  ^''^^^  catahjn» 
Aowing  over  fuits  of  armour,  compofe  wondcrfal  habits.oy£«^^ 
Itis  equally  ftrange  that  faftiion  could  introduce  theiwr/. 
one,  and  eftablifli  tne  praAice  of  reprefenting  tbc  other 
when  it  was  out  of  iathion.     Smith  exceUed  in  exhibi- 
ting  both,  as  he  found  tliem  tn  ihe  portraits  of  Knel- 
ler,  who  was  lefs  happy  in  what  he  fubArtuted  to  ar- 
mour.     In  the  Kit-cat  club  he  has  poured  full  bottoms 
chiefly  over  night  gowns.     If  thoiĕ  Areams  of  hair  were 
incommode  in  a  battle,  I  know  nothing  (he  adds)  tbey 
were  adapted  to  that  can    be   done  in  a  night.gown. 
Smith  compofed  two  large  yolumcs,  with  proofs  of  his 
own  plates,  for  which  he  aiked  50I.     His  fineft  works 
are  Duke  Schomberg  on  horfeback;    that  duke's  ibn 
ahd  fucceiror  Maynhard  :  the  earls  of  Pembroke,  Dor- 
iet,  and  Albemarie ;  three  plates   with  two  Sgures  in 
each,  of  young  per^ons  or  children,  in  which  he  ihone  ; 
William  Cowper ;  Gibbons  and  his  wife  ;  Q^ueen  Anne ; 
the  duke  of  GlouceAer,  a  whole  length,  with  a  ilower- 
pot ;  a  very  curious  one  of  Queen  Mary,  in  a  high  head, 
fan,  and  gloves ;  the  eurl  ot  Godolphin ;  the  duchefs  of 
Ormond,  a  whole  length,  with  a  black  ;  Sir  George 
Rooke,  &c.     There  is  n  print  by  him  of  James  II.  with 
an  anchor,  but  no  infcription  ;  which  not  being  fini(hed  . 
when  the  king  went  away,-is  fo  fcarce  that  it  is  foaM- 
times  foId  for  above  a  guinea.     Smith  allb  perfonned  ■ 
matiy  biftoric  pieces;  as  the  loves  of  the  gods,  from 
Titian,  at  Blenhetm,  in  ten  plates  ;  Yenas  Aanding  in  a 
ihell,  from  a  piclure  by  Corregio,  and  many  more,  of 
which  perhaps  the  moft  delicate  Ls  the  holy  Minily  with 
angels,  aftcr  Carlo  Maratti." 

Smith,   Dr  Adam,  the  celebrated  author  of  the  Piao/opH'. 
Inquiry  into  the  Nature  and  Cau&s  of  the  Wealth  oitalTran/. 
Nuions,  was  the  only  fon  of  Adam  Smilh  comptroller ''^""^  •/ 
of  the  culloms  at  Kirkaldy,  and  of  Margaret  Dt^glas  soeiety»f 
dauirhter  of  Mr  Douglas  of  Strathenry.     He  was  oom  Ediniurgb, 
•t  Kirkaldy  on  the  ^th  June  1723,  a  few  montbs  a&erTol.  iii.  . 
the   death  of  his  £uher.     His  conAitution  during  his 
infancy  was  in&rm  and  fickly,  and  rcq<iired  ali  the  .care 
of  his  furviving  parent.     When  only  three  years  old  he  . 
was  carried  by  his  mother  to  Strathenry  on  a  vifit  to 
his  uncle  Mr  Douglas ;  and  happening  one  day  to  be 
amufing  himfelf  alone  at  the  door  of  the  houfe,  he  was  . 
Rolen  by  a  party  of  thofe  vagrants  who  in  Scotland  are  . 
called  tinkers.     Luckily  he  was  milTed.immcdiately,  and  • 
the  vagrant8  purfued  and  overtaken  in  Ledie  wood  ;  . 
and  thus  Di'  Smith  was  prefisrved  to  extend  the.bounds  . 
of  fcience,  and  reform  thc  commerciil  policy.of  £u- 
rope. 

He  received  the  -ruJiments  of  his  education  in  tbe  . 
fchooI  of  Kirkaldy  under  David  Miller,  a  teacher  of ' 
confiderable  eminence,  and  wfaofe  name  deferyes  to  be  . 
recorded  on  account  of  the.  great  number.  of  .eminent  . 
men  wliich  that  feminary  produced  while  under  his  di- 
reAion.     Dr  Smith,  eveu  wliile  at  ichool,  attra£led  no- 
tice  by  his  paAionate  attachment  to.books,  and  by  the  . 
extraordinary  powers  of  histnemory;  while  his  fri$n'i- 
ly  and  generoas  difpofition  gained  and  fecured  the  af-  . 
fc£UciQ  of  his  fchoalfellows.     £ven  then  he  was  remark- 
able  for  thofe  habits  which  remained  with  .him  through  , 
lile,  of  fpeakin^  to  himfelf  when  alone  and  of  abience  . 
in  coiiipany.     He  was  feRt  in  1737  lo  the  univerfity  of . 
Glargow,  where  he  remained  till  tJ^O)  wken  be  we»t ' 
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to  Baliol  coUeg^  Oxford,  as  an  exhibitioner  on  SnelPs     ineafure  efcaped  thdr  notice.     It 


'  foundation.  His  fayourite  puifuits  while  at  the  uni' 
verfity  were  mathematics  and  nalural  philofophy.  Af. 
ter  his  removal  to  England  he  frequently  employed  lum- 
felf  in  Irandating,  particularly  from  the  French,  with  a 
vicw  to  the  improvement  of  his  own  ftyle  :  a  praAice 
which  he  oflen  recommended  to  all  who  widied  to  cul- 
tivate  the  art  of  compofilIon.  It  was  probably  then  al- 
fb  that  he  applied  himfelf  with  the  greateil  care  to  the 
Audy  of  languages,  of  which,  both  ancient  and  modem, 
his  knowledgc  was  uncommonly  extenfive  and  accu> 
rate. 

After  feven  years  refidence  at  Oxford  he  retumed  to 
Kirkaldy,  and  lived  two  years  with  his  mother  without 
any  fixed  plan  for  his  future  life.  He  had  been  defign- 
ed  for  the  church  of  England  ;  but  diAiking  the  eccle- 
liaHical  pro^eAion,  he  refolved  to  abandon  it  altogether, 
and  to  limit  his  ambition  to  the  profpe£i:  of  obtaining 
fome  of  thofe  preferments  to  which  literary  attainmenls 
Itad  in  Scotland.  In  1 748  he  fixed  his  reGdence  in  £• 
dinburgh,  and  for  three  years  read  a  caurfe  of  le£lures 
on  rhetoric  and  belles  lettres  under  the  patronage  of 
Lord  Kames.  In  1 75 1  he  was  ele£ted  profeiror  of  lo- 
gic  in  the  univerfity  of  Glafgow,  and  the  year  EoUow- 
ing  wsks  removed  to  the  profeflbr(hip  of  moral  phi- 
lolophy,  vacant  by  the  death  of  Mr  Thomas  Cragie, 
the  immediate  ^ucceAbr  of  Dr  Hutchefon.  In  this  fi- 
tuation  he  remained  13  years,  a  pcriod  he  ufed  frequent- 
ly  to  look  back  to  as  Uie  moll  ureful  part  of  his  life. 
His  ledtures  on  moral  philofophy  were  divided  into  four 
parts :  The  firft  contained  natural  theology }  in  which 
he  confidered  the  proofs  of  the  being  and  attributes  of 
God,  and  thole  truths  on  which  reltgion  is  founded  : 
the  fecond  comprehended  ethtcs,  ftri£Uy  fo  called,  and 
condAed  chiedy  of  thofe  do^trines  whlch  he  afterwards 
publiAied  in  his  theory  of  moral  fentiments ;  in  the 
third  part  he  treated  more  at  length  of  that  part  of  mo- 
rallty  called  juftice}  and  which,  being  fufceptible  of 
precife  and  accurate  rules,  is  foi;  that  reafon  capable  of 
a  full  and  accurate  expIanation  :  in  the  laA  part  of  his 
ledures  he  examined  thole  political  regulations  which 
are  founded,  not  upon  the  prlnciple  of  juAice,  but  of 
expediency  ;  and  which  are  calculated  to  increafe  the 
liches,  the  power,  and  the  profperity  of  a  Aate.  Un- 
der  this  view  he  conCdered  the  political  inftitutions  re- 
lating  to  commerce,  to  finances,  to  ecclefiaftical  and 
military  governments :  this  contained  the  fubftance  of 
his  Wealth  of  Nalions.  In  delivering  his  le£tures  he 
trufted  almoA  entirely  to  extemporary  elocution  :  hls 
manner  was  plain  and  unaiFefted,  and  he  never  failed  to 
intereA  his  hearers.  His  reputation  foon  rofe  very  high, 
and  many  ftudents  rerorted  to  the  univerfity  merely  up- 
on  his  account. 

When  his  acquaintance  with  Mr  Hume  fitft  com- 
menced  is  uncertain ;  but  it  had  ripened  into  friendlhip 
before  the  year  1 7  ;  2. 

In  1759  he  publiAied  his  Theory  of  Moral  Sentt- 
ments ;  a  work  which  defervedly  extended  his  reputa- 
tion :  for,  though  feveral  of  its  conclufions  be  ill- 
founded,  it  muft  be  allowed  by  all  to  be  a  fingu1ar  ef- 
fort  of  invention,  ingenuity,  and  fubt!lty.  Befides,  it 
contains  a  great  mixture  of  important  truth  }  and, 
though  the  author  has  fometimes  been  mided,  he  has  had 
the  merit  of  d!re£ting  the  attention  of  phiiofophers  to  a 
view  of  human  nature,  which  had  formerIy  in  a  great 
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the  pra£lical  condu£l  of  life  ;  and  when  the  fubjed  of 
his  work  leads  him  to  addrefs  the  imagination  and  the 
heatt,  the  variely  and  felicity  of  his  illuftrations,  the 
richitefs  and  Auency  of  his  eloqiience,  and  the  (kill  with 
V  which  he  wins  the  attendon  and  commands  the  paAions 
6f  Jiis  readers,  leave  \um,  among  our  Britilh  moraliiis 
without  a  rival. 

Towards  the  end  of  1763  Dr  Smith  received  an  in- 
vitation  from  Mr  Charles  Townfend  to  accompany  the 
duke  of  Buccleugh  on  bis  travelsj  and  the  liberal 
terms  in  wbich  this  propofal  was  made  induced  him  to 
refign  his  oSice  at  Glalgow.  He  joined  the  duke  oT 
Buccleugh  at  London  early  in  the  year  1764,  and  fet 
out  with  him  for  the  continent  in  tbe  month  of  March 
following.  After  a  ftay  of  about  ten  days  at  Paris, 
they  proceeded  to  Thouloufe,  where  they  fixed  their 
refidence  ibr  about  18  months ;  thence  they  went 
by  a  pretty  extenfive  route  through  the  fouth  of  France 
to  Geneva,  where  they  pafl*ed  two  months.  About 
ChriAmas  1765  they  retumed  to  Paris,  and  remained 
there  till  Odober  following.  The  fociety  in  wbich 
Dr  Smith  pafled  tbele  ten  months  may  be  conceived  in 
con(equence  of  the  recommendation  of  Mr  Hume.  Tur- 
got,  Quefnai,  Necker,  d'Alembert,  Helvetius,  Mar- 
montel,  Madame  Riccoboni,  were  amoitg  the  number 
of  his  acquaintances ;  and  fome  of  tbem  he  contintied 
ever  after  to  reckon  among  the  number  of  his  friends. 
In  Odober  1766  the  duke  ef  Buccleugb  retumed  to 
England. 

Dr  Smith  fpent  the  next  ten  years  of  hit  liie  with 
hls  mother  at  Kirkaldy,  occupied  babitually  in  intenfe 
Audy,  but  tmbending  his  mind  at  times  in  the  company 
of  fome  of  his  old  fchooI£ellows,  who  ftill  continued  to 
refide  near  the  place  of  their  btrth.  In  1776  be  pub- 
liAied  his  In^uiry  into  the  Nature  and  Caujes  ofthe  Weallh 
ofNations  ,*  a  book  fo  univerfally  known,  that  any  pa- 
negyric  on  it  would  be  ti(eiefs.  The  variety,  impor- 
tance,  and  (may  we  not  add)  norelty,  of  the  infonna> 
tion  which  it  contains ;  the  Ikill  and  comprehennvene{s 
of  mind  difplayed  tn  Uie  arrangement ;  the  admirahle 
illuArations  with  which  it  abounds ;  together  with  a 
platnnels  and  perlpicuity  wbich  makes  it  intellible  to  all 
— ^render  it  unqueiUonabIy  the  moA  perfc&  work  which 
has  yet  appearedon  the  general  principles  of  any  branch 
of  legidation. 

He  fpent  the  next  two  years  of  his  life  in  London, 
where  he  enjoyed  the  fociety  of  Ibme  of  the  moft  eini- 
nent  men  of  the  age  :  but  he  removed  to  Edinburgh  in 
1778,  in  confequence  of  having  been  appointed,  at  tbe 
requeA  of  the  duke  of  Buccleugh,  one  of  the  commtf- 
fioners  of  the  cuAoms  in  Scotland.  Here  he  fpent  the 
laA  twelve  years  of  his  life  in  an  affluence  which  was 
more  than  equal  to  all  his  wanls.  Bnt  his  Audies  feem- 
.  ed  enttrely  fufpended  till  the  .infirmities  of-  old  age  re- 
minded  him,  when  it  was  too  late,  of  wbat  he  yet  owed 
to  the  public  and  to  his  own  fame.  The  principal  mate- 
rials  of  the  works  whtch  be  had  announced  had  long 
ago  been  colle£lcd,  and  little  probably  was  wantiiig  but 
a  few  yeats  of  health  and  retirement  to  complete  Uiem. 
The  death  of  his  motlier,  who  had  accompanied  him  to 
Edinburgh  in  1784,  together  with  that  of  his  coafii> 
Mifs  Douglas  in  1788,  contributed  to  fruftrate  thele 
proje^ts.     They  had  beeu  the  obje£ls  af  his  affedi«> 
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ioi  maTe  tlian  69  yean,  and  in  thar  Tociety  he  had  en- 
jojped  {iroin  his  infancy  all  tliat  he  evei  knew  of  the  en- 
deinnents  of  a  {attaly.  He  was  now  alone  and  help- 
JeTt }  and  though  he  bore  his  lo(s  with  equanimity,  and 
tegained  apparently  his  former  cheerfulners,  yet  his 
health  and  Arength  gradually  declined  till  the  period 
of  his  death,  which  happened  tn  July  1790.  Some 
days  before  his  death  he  ordered  all  hls  ^apers  to  be 
bumt  ezcept  a  £ew  efiays,  which  have  Hnce  been  pub- 
liOied. 

Of  the  originality  and  compiehenfivene&  of  his  views} 
the  extcnt,  the  variety,  and  the  com&ntb  of  hi»  infor- 
nudon ;  the  inexhattflible  fertility  of  his  invention— he 
bas  !eft  behind  him  laAing  monuments.  To  bis  private 
«orth,  the  mod  certain  of  all  teAimonies  may  be  found 
in  that  confidence,  rerped,  aiid  attachment,  which  fol- 
lowed  him  through  all  the  yarious  rclations  of  life.  He 
was  habitually  ab&nt  in  converfation,  and  was  apt 
when  he  fpoke  to  deliver  hu  ideas  in  the  form  of  a  lec- 
tuie.  He  was  rarely  known  to  flart  a  new  topic  him- 
&l^or  to  appear  unprepared  upon  tlore  topics  that  were 
intioduced  by  others.  In  his  external  form  and  appear- 
ance  there  was  nothing  uncommon.  When,  perfe£^ly  at 
eale,  and  when  warmed  with  conver&tion,  his  gedures 
were  animated  and  not  ungnceiiil }  and  in  the  fociety 
of  thore  he  loved,  bis  ieatures  were  eften  brightened  by 
a  iinile  of  inenpieAible  benignity.  In  the  company  of 
Arangers,  his  tendency  to  ab&nce,  and  perhaps  IHII  more 
his  c«inli:ioufnefs  of  that  tendency,  rendered  his  manners 
fomewii^t  embarralTed }  an  effe&  which  was  probably 
not  a  little  heightened  by  thore  fpeculatiTe  ideas  of  pro- 
priety  which  .  his  reclufe  habits  tended  at  once  to  per- 
fc£t  in  his  conceplion,  and  to  diminiih  his  power  of  re- 
alizing. 

SiVilTHIA,  a  genus  of  plants  belonging  to  the  <£•• 
delphia  clals  ;  and  in  the  natural  method  ranking  under 
tbe  52d  order,  PttfiUionaeeee.     See  Botany  lndex. 

SMITHERY,  a  fmith*s  fltop  \  airo  the  art  of  a  fmith, 
by  which  iron  is  wrought  into  any  Aiape  by  means  of 
fiie,  hammering,  filing,  &c. 

SMITING-UME,  in  a  Okip,  is  a  fraa]l  rope  CaAened 
to  the  misen-yard-arm,  l>elow  at  the  deck,  andis  always 
fiirled  up  with  the  micen-&il,  even  to  the  upper  end 
of  the  yard,  and  tbence  it  comes  down  to  the  poop. 
Jts  «fe  is  to  loofe  the  mizen-fail  without  Ariking  down 
ihe  yard,  which  is  eafily  done,  becaufe  tbe  mizen-lail  is 
fiirled  np  only  witb  rope-yams  ',  and  there^Dre  when 
tbis  rt^  is  pulled  hard,  it  breaks  all  the  rope-yams, 
and  fo  the  fail  &lls  down  of  itielf.  The  failor's  phrafe  is, 
Jmiu  tbe  masen  (whence  this  Tope  takes  its  name),  that 
is,  bale  by  this  rope  that  the  fail  may  fall  down. 

SMOKE,  a  denfe  elaftic  vapour,  arifing  from  bum' 
ing  bodics.  As  thu  vapoar  is  extremely  difagreeable 
to  the  fenfes,  and  often  prejudicial  to  the  healtb,  man- 
kind  have  fallen  upon  feveral  contrivances  to  enjoy  the 
faenefit  of  fire,  without  beihg  annoyed  by  fmoke.  The 
inoft  umverlal  of  thefe  contriyances  is  a  tube  leading 
irom  ihe  chamber  in  which  the  fire  is  kindled  to  the 
top  of  the  buihting,  tbrough  which  the  fmoke  afeend9, 
■nd  is  difperfed  into  the  atmofphere.  Thefe  tubes  are 
called  ehimneyi ;  which,  when  conAruded  in  a  proper 
(nanner,  carry  off  the  finoke  entirely  ;  but,  when  im- 
properly  conilruded,  they  carry  off  the  fmoke  imper- 
it&lj,  to  the  great  annoyance  of  the  inhabitants.  As 
iur  niM&im  at  prefent  feem  to  have  a  veiy  iinperfe£t 
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knowledge  o!  the  manner  in  which  chimneys  ought  to  Sinelce. 
be  built,  we  can  hardly  perform  a  more  acceptable  fer-  »  '  ' 
vice  to  the  public  than  to  point  out  the  manner  in 
which  they  ought  to  be  conftrufted,  fo  as  to  carry  off 
the  fmoke  entirely  ;  as  well  as  to  explain'the  caufes 
from  which  the  defe£ts  fo  often  complained  of  generall/ 
proceed,  and  the  method  of  removing  them. 

Thofe  who  would  be  acquainted  with  this  '"'>j*^»  ^on?o/'rt 
Aiould  begin  by  conCdering  on  what  principle  ^o^^  .^^r^iean 
afcends  ip  any  chimney.   At  firft  msny  are  apt  to  think  Pi,7ojfbpbi' 
that  fnx>ke  it  in  its  nature,   and  of  itieif,   fpecifically  cal  Soaety, 
lighter  than  air,  and  rifes  in  it  for  the  fame  reafon  that 
cork  rife$  in  water.     Thefe  fee  no  caufe  why  finoke 
Aiould  not  rife  in  the  chimney  though  tbe  room  be  ever 
fo  clofe.     Others  think  ihere  is  a  power  in  chimneys  to 
draw  up  the  fmoke,  and  that  there  ate  different  forms- 
of  chimneys  which  aSPord  more  or  lefs-of  this  power.  ' 

Thefe  amufe  themfelves  with  ^earching  for  the  beil  form. 
The  eqnal  dimenfions  of  a  Amnel  in  its  whole  length  is  - 
not  thought  artificial  enough,  and  it  is  made,  for  iancied 
reafons,  fometimes  tepering  and  narromng  ftom  below 
upwards,   and   fometimes   the   contrary,  &c.  &c.     A' 
fimple  experiment  or  two  may  ferve  tb  give  more  cor- 
red  ideas.  Having  lighted  a  pipe  of  tobacco,  plunge  tbe 
flem  to  the  bottom  of  a  decanter  half  Slled  with  cold 
water  ;  then  putting  a  rag  over  the  bowl,  blow  through 
it,  and  make  the  fmoke  defeend  in  the  flem  of  the  pipe, 
from  the  cnd  of  which  it  will  rife  in  bubbles  through  - 
the  water  ;  and  being  thus  cooled,  will  not  afterwards ' 
rife  to  go  out  through  the  neck  of  the  decanter,  but  re- 
main  fpreading  itfelf  and  refting  on  the  furface  of  the 
water.     l^his  Atows  that  fmoke  is  really  heavier  than 
•ir,  and  that  it  is  carried  upwards  only  when  attached  ' 
to  or  aded  upon  by  air  that  is  heated,  ond  thereby  ra- 
refied  and  rendered  fpecifically  lighter  than  the  air  in 
it»  neighbourhood.  - 

Sradce  being  rarely'  feen  but  in  company  with  heat- 
ed  air,  and  its  upward  motion  being  vifible,  though  that  ~ 
of  -tbe  rarefied  air  that  drivcs  it  is  not  fe,  has  naturally 
given  rife  to  the  error.     It  is  now  well  known  that  air 
is  a  fluid  which  has  weight  as  well  as  others,  tbough  ' 
about  8c:  times  lighter  than  water ;  that  heat  makes      * 
the  particles  of  air  recede  from  each  other,  aisd  take  up  ' 
more  fpace,  fo  that  the  fame  weight  of  air  heated  will 
have  more  bulk  than  equal  weights  of  cold  alr  which 
may  furround  it,  ^d  in  that  care  muft  rife,  being  forced 
upwards.  by  fuch  colder  and  heavier  air,  which  prelTes 
toget  under  it  and  take  ils  place.     That  air  is  fo  ra- 
refied  ot  expanded  by  heat,  raay  be  proved  to  their  com- 
prehenfion  by  a;  lank  blown  bladder,  which  laid  before  • 
a  fire,  wiil  feon  Twell,  grmv  tight,  and  buift. 

Another  experiment  may   be  to  take  a  glais  tube  ' 
about  an  inch  in  d^ameter,  and  12  inches  long,  open  at     piate 
both  ends,  and  fixed  upright  on  legs  fo  that  it  need  not  cccczcvit. 
be  handled,  for  the  hands  might  "warm  it.     Attheend 
of  a  quill  faften  five  or  iix  inches  of  the  fineft  light  fila- 
ment  of  filk,  fo  that  it  may  be  held  either  above  the 
upper  end  of  tbe  tube  or  under  the  lower  end,  your 
warm  hand  being  at  a  diAance  by  the  length  of  the 
quill.     If  there  were  any  motion   of  air  through   the 
tube,  it  would  manifcft  itfclf  by  its  effea  on  the  filk  j 
but  if  the  lube  and  the  air  lA  it  are  of  the  fame  tempe- 
rature  with  the  furrounding  air,  there  will  be  no  iiich 
molion,  whatever  may  be  ihe  fonn  of  the  tulje,  whether 
crooked  or  Araight,  narrow  below  and  widening  up- 
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ward},  or  tbe  contraiy,  tf>e  air  tn  it  will  be  quiefcent. 
'  Warm  the  tnbe,  and  you  will  find  as  long  as  it  continues 
vimm,  a  conllant  current  of  air  entering  below  and  pa^- 
fing  up  through  it  titl  difcharged  at  the  top>  becaufe 
■the  wamrth  of  tbe  tube  being  commutiicated  to  the  air 
it  contains,  rarcSes  thet  air,  and  makes  it  lighter  thah 
the  air  witbout ;  which  thetrlbre  preiTes  in  below,  forces 
it  upwards,  followt  and  takes  its  place,  and  is  rarefied 
in  its  turn.  And,  without  warmii^  the  tube,  if  you 
bold  under  it  a  knob  of  hot  iron,  the  air  thereby  heat- 
ed  will  rire  and  fill  the  tube,  going  out  at  its  top  ;  and 
this  motion  in  the  tube  will  continue  as  long  as  the 
knob  remains  hot,  becauTe  the  air  entering  the  tube  be- 
low,  is  bcated  utd  rarefied  by  palTmg  near  and  over  that 
knob. 

That  thts  motion  is  produced  merely  by  the  diiTerence 
of  fpecific  gravity  between  the  fluid  within'and  that 
without  the  tube,  and  not  by  any  ^ncied  form  of  the 
tube  itfelf,  may  appear  by  plunging  it  into  water  con- 
tained  in  a  glafs  jar  a  foot  deep,  through  which  fuch 
motion  might  be  feen.  The  vrater  tvithin  and  without 
the  tnbe  being  of  the  fame  fpecific  grayity,  balance 
«ach  other,  and  both  remain  at  rell.  But  take  out  the 
tube,  ftop  its  bottom  with  a  finger,  and  fill  it  with  olive 
oil,  which  is  lighter  than  water  ;  then  ftopping  the 
top,  place  it  as  befbre,  its  lower  end  under  water,  its 
top  a  vety  little  above.  As  long  as  you  keep  the  bot- 
tom  Itopped  the  Auids  remain  at  reft  i  but  the  nioment 
it  '»  undopt,  the  heavier  enters  below,  ibrces  up  the 
Ughter,  and  takes  its  place  :  and  the  motion  then 
ceares,  merely  becaufe  the  new  flu!d  cannot  be  fiiccef- 
fively  made  lighter,  as  air  may  be  by  a  warm  tube. 

In  hSt,  no  forra  of  the  funnel  of  a  chimney  has  any 
fhare  in  its  operation  or  efk&  refpeAing  fmoke  except 
its  heigh^.  Tbe  longer  the  iiinnel,  if  ered,  the  greater 
its  force  when  filled  with  beated  and  rarcfied  air  to 
draw  in  below  and  drive  up  the  linoke,  if  one  may,  in 
compliance  witb  caftom,  ufe  thc  ezpreffion  Jraw,  when 
in  hA  it  is  the  fuperior  weight  of  tbe  lurroundtng  at- 
mofphere  that  preired  to  enter  the  iiinnel  below,  and  fb 
drives  up  before  it  the  fmoke  and  warm  air  it  mceti 
with  in  itt  paAage. 

What  i*  it  then  which  makes  a  fmoky  chimney,  that 
{9,  •  chimney  which,  inftead  of  conveying  up  all  the 
limoke,  diicharges  «  part  of  it  into  the  loom,  oAbnding 
the  eyes  and  damaging  the  furnitiire  ? 

The  canics  of  thu  tlk&  may  be  reduced  to  niite,  dif- 
Cering  fit«ra  each  other,  and  therefm  le^uiriiig  different 
lemediet. 

I.  SmiAy  eUmneys  im  a  iuw  toujle  artjitehjrejiunthi 
from  mert  VMHit  ojmr.  The  worlunanlhip  of'tlie  nomt 
being  all  good,  and  jttft  out  of  the  workman'thandt,  the 
joints  of  the  boardt  of  the  Aooring,  and  of  the  pannelt 
of  wainfcotting,  are  all  true  and  tight ;  the  more  fb  ai 
4he  wallt,  perhapt  not  yet  thorouehly  dry,  pieferve  a 
dampnefi  in  the  aii  of  the  room  wK^ch  keeps  tbe  wood- 
trork  twelled  and  cIofe.  The  doort  and  the  fidhet  too, 
-being  wotked  with  troth,  ihnt  with  exadnefi,  fb  that 
the  room  it  at  tight  at  a  fnuff>box,  no  paffage  being 
]efi  open  for  air  to  entsr  ezcept  the  key>hoIe,  and  even 
that  it  fometimet  eovered  by  a  littk  dropping  thutter. 
Now  if  finoke  cannot  riie  but  at  connaded  witb  TMe- 
■Aed  air,  and  a  column  of  fttch  air,  fiippofe  it  filling  the 
^onnel,  cannot  rire  aBlefi  other  air  b«  adaoitted  to  fiip- 
^ly  its  pbre ;  and  tf  theicim  ne  cuircnt  of  air  enter 
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the  openirg  of  tbe  chimney— theie  is  nothingto  preToit   SMl 
the  fmoke  trom  coming  out  into  the  room.   If  the  motion      «5 
upwards  of  the  air  in  a  chimney  that  is  freely  fupplied 
be  obferved  by  the  rifing  of  the  fmoke  or  a  feather  in 
it,  and  it  be  con<idered  that  in  the  time  fuch  fieathet 
takes  in  rifing  from  tbe  fire  to  the  top  of  ibe  cbimney, 
a  column  of  air  e<]ttal  to  tbe  content  of  the  imnA  muA 
be  dircharged,  and  an  equal  quantity  fupplied  frora  tbe 
roora  below,  it  will  appear  abfolutely  impo{fible   that 
this  operation  Ihould  go  on  if  tbe  tight  room  is  kept 
fhut ;  fbr  were  there  any  force  capable  of  drawing  con- 
Aantly  fo  much  ur  out  of  it,  it  muft  foon  be  exnaafted 
like  the  receiver  of  an  air-pump,  and  no  animal  could 
Iive  in  it.     Thofe  therefore  who  ttop  every  crevice  in  a 
room  to  prevent  tbe  admiAion  of  ireih  air,  and  yet  would 
have  their  chimney  carry  up  the  fmoke,  require  inoon- 
fiftencies,  and  exped  im^oSibilities.     Yet  uitder  Ihis  &•         ' 
tuation  it  it  not  uncomAon  to  fec  tbe  owner  of  a  new         I 
houfe  in  defpair,  and  rcady  to  fell  it  iat  much  Ie&  than         1 
it  coft ;  conceiving  it  uninhabitable  becaufe  not  a  chim'         ; 
ney  in  any  one  of  its  roomi  will  carry  off  tbe  fmokt 
unlefs  a  dooi  or  window  be  le&  open.     Much  tX' 
pence  has  alfo  been  made  to  alter  and  amend  new  cbia>> 
neys  which  had  really  no  Cault :  in  one  lKHife  particu^ 
larly  wbich  Dr  Franklin  knew  that  belonged  to  a  no. 
bleman  it)  Weftmmfter,  tbat  expence  amottnted  to  no 
lrfs  than  300I.  after  bis  houfe  had  been,  at  he  thoughl, 
finifhed  and  all  charges  paid.     And  aftcr  all,  feverai  of 
the  alterationt  were  ineffeftnal,  for  want  of  underAand- 
ing  the  troe  princtples. 

Remedies.  When  you  find  on  trial  tbat  (^ening  the 
door  or  a  window  enablet  the  cbimney  to  cany  up  a)l 
tbe  fmoke,  you  may  be  fiire  tbat  want  of  wr  from  witfa- 
out  was  tbe  canfe  of  itt  fmoking.  "  I  iiiy  from  vjiik- 
mit  (add«  Dr  Pranklin),  to  gaard  you  againft  ^a  com- 
mon  miAake  of  thofe  v^o  may  tell  you  tbe  room  is 
large,  contains  abundance  of  air  fufficient  to  fup|^  any 
chimney,  and  therefere  it  cannot  be  that  tbe  dininey 
wantt  air.  Tbcfe  reafonen  are  ignorant  that  the  large- 
neft  of  a  room,  if  tigbt,  is  in  tbit  eafe  of  fma]I  impo(t« 
ance,  fince  it  cannot  part  with  a  cbimni^ibll  of  its  air 
without  occafioning  fo  much  vacuimi ;  which  it  i«qdiet 
a  great  force  to  effcft,  and  conld  not  be  bonteifc& 
leaed.»» 

It  appearing  plunly  then,  tbat  fbme  of  tbe  outtraWI 
air  muft  be  admitted,  the  queflion  wiU  be,  bow  ancli  i* 
abfolutely  necel&ry  i  fer  jtn  would  avaid  adnutdng 
more,  ai  being  contrary  to  «ne  of  your  intentiom  ia 
baving  a  fire,  viz,  that  o£  waming  your  loana.  To 
.difcov«t  tbis  quantity,  (btit  the  door  gradnally  whilc « 
mtddling  fire  is  bnming,  till  you  fiad  tbat  be£aM  it  ii 
quite  ihut  tbe  fmoke  begint  to  come  out  into  the  room  ; 
then  open  it  a  little  tiU  yoo  peioeive  tbe  fmoke  cama 
out  no  longer.  There  hold  die  door,  and  obiiRve  tba 
width  of  tne  opeivxrevice  between  tbe  edge  of  tbe  doot 
and  the  rabbet  it  Aiould  ibut  into.  Si^pab  tba.  dfr 
Aance  to  be  half  an  incb,  and  tbe  door  cigkt  ieet  b^  | 
you  flnd  thence  tbat  your  room  requiiet  an  emtmntit 
fbr  air  equal  in  area  to  06  balf  incbes,  or  48  fpm 
inchei,  or  a  pafiige  of  6  incbei  by  8.  Tbia,  hoMm^ 
it  a  large  fuppofition ;  tbere  being  few  chiMn^  diat^ 
havmg  a  moiilerate  opening  and  a  tolenbU  hagbt  tt 
fimnef,  will  not  bc  fatitfied  witb  focb  a  crerioe  af  a 
quarter  of  an  incb  :  Dr  Franklin  ioaDd  a  i^aice  of  ^ 
by  6,  or  36  i<}oan  iadKi^  to  be  paetty  goad  awdiaBa 
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^^   ibal  wUlfeiTeformo&  cbimneys. 

pV^iiQall  and  low  opcnings  may  indeed  be  iupplied  through 
a  \t&  Ipace ;  becaure,  for  teaTons  that  wiU  appear  here- 

'  ifter,  the  fon:e  of  levity,  if  ooe  may  {b  rpeak,  being 

gieater  in  fuch  funnels,  the  cool  air  enters  the  room 
«ith  greater  velocity,  and  confequently  more  enters  in 
the  fame  time>  Tbis,  however,  ha*  its  liraits  ;  for  ex- 
periBnce  (hows,  that  no  increaled  velocity  fa  occafioned 
b«s  made  the  admidlon  of  «ir  through  the  key-hole 
cqual  in  quantity  to  that  through  an  open  door,  though 
through  the  door  the  current  moycs  (lowly,  and  througb 
th«  k^Thole  with  great  rapidity. 

It  temains  thtn  to  be  confidered,  how  and  wbere 
this  n«ceffai7  qu9ntity  of  air  iirom  wlthout  is  to  be  ftd- 
mitted  (b  its-to  be  lcaA  inconTenient :  for  if  at  the  door, 
k^  (6  mucb  open,  tbe  air  th^nce  proceeds  dire^y  to 
the  cUmney,  and  in  it*  wtgr  comes  cold  to  your  back 
and  becls  as  you  fit  before  your  fire.  If  you  keep  the 
deor  Aiut,  and  raiie  a.  little  the  iafli  of  your  window, 
yoa  feel  the  fame  inconTenience.  .  Yarious  have  been 
tbe  conlriTaiJces  to  aToid  thts  ;  fuch  as  bringing  in  fre(b 
fir  through  pipes  in  the  jams  of  the  chimney,  which 
pointing  upwards  (hould  blow  the  iinoke  up  the  &nnel ; 
»pening  paSages  into  thc  ABinel  above,  to  let  In  air  for 
the  iiiae  ptu-poTei  But  >th«le  produce  an  eSeSl  con* 
trary  to  that  inundcd  v  for  as  it  is  the  condant  cutrent 
of  alr  'paffing  £roin'  the  room  through .  the  opening  of 
the  chimney  into  the  funntl  which  preveBts  the  £au>kc 
firom  coming  out  tato  the  room,  if  yoa.fiipply  thc  funnel 
by  olher  means  or  in  other  ways  with  tbe  air  which  it 
wants,  afidefpcoiaUy  if  that  «ir  be  cold,  you  diminKh  the 
iiroe  of  that  curtent,  and  the  tauke  in  it>  eSbrts  to  eih, 
ter  the  room  finds  lcis  reSdanca. 

'The  %vBnt«d  air  mufi  then  indifpenfably  be  admitted 
into  >the  room,  to  fupply  wthat  goes  aS  through  the 
opeung  of  the  chimney<  M,  -Ganger,  a  very  ingenious 
and  inteUigent  Brenoh  wrkcr  on  the  ^ubjeS,  propofes 
.  with-  jadgement  to  admit  it  aboTO  the  opening  of  the 
chiomey;  and  t»  pxe«fent  inconvanience  from  its  cold- 
■eb,  he  dincdls  that  at  moy  be  fo  made,  that  it  (hall 

ta&  in<k*  cntrance-  thropgh 'windiag -caTities  made  be- 
nid-the  tnm  back  and  fides  of  the  fir&.place,  aod  mi> 
der  tbe  ii«n .  hetrth.q]late  ;'  in  which  cavities  it  will  ba 
warmed,  and  even  heated,  fo  as  to  contribute  much,  tn« 
4ead  'of  oooling,  to  the  waraaing  «i  the  roonit.  Thi* 
iaTcntion  is  eaoellent^ita'  itfelf,  and  may  be,  u&d  with 
*irantage  in  buiUing  ncar  licni(es ;.  becaulie  Uic  cjbim. 
ai^  may  then  be  fo  difpafed  aa  ta  admit  canYcnitntly 
tlie  coU  air  to  enter  iiioh  paSages  :  bat  ia  houfes  built 
iriduMt  fach-*iews,  tha  clnmneys.are.o&en  fii  dtuated 
m  aot  to  affoni  that  ean^^enience  without  gnat  and  e^-^ 
pen&Tc  altcratiana.  £aiy  and  cheap  metbods,  though 
aot  quite  to  |Mrf«ft  in  thcmreliras,  are  of  inoK  general 
■ttlity;.  andiiich  are  the  ibUowing. 

In  idl  lOOBt*  wbere  thcre  is  a  fiie,  the  body  nf  air 
wumed  ami  zatefied  iieibre  thift  clmnney  ii  continually 
chnngiagrpiace,^  aad  maUtig  room  for  other  air  that  is 
lo  be  <WBrmed  in  its  tum.  Part  of  it  cnteis  and  goe* 
•p  ibe  JAumney,.  and  thc  reft  n&s  and  takes  place  ncar 
thar«iiitigi  If  the«»om<be  lofty,  tbtt  warm  airre- 
miAwalimre  our  heads  as  long  as  it  centinues-warm^ 
*Md  wiB  are  ^ttl*  b«ncfited  by  it,  becauii»  it  does  not 
defead  tiU  it  is  ceaier.-  Few  can  imagine  the  diSisrcnce 
«f 'dioaato  bctwecn  the  opper  and  low«r  parts  of  liich  « 
■om,t«wb»  haTc.  jmt  tned  ii  bjr.  the  thennometer,  «r  br 
*  Vou  XIX.  Part  II. 
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High  fannels  with  g<Mng  up  a  la^r  tiU  thelr  heads  ate  near  the  ceiling.  Stmilit. 
It  is  then  among  this  warm  ajr  that  the  waiited  quan- 
tity  of  outward  air  is  beft  admitted,  with  wbich  being 
inixed,  its  coldnefs  is  abated,  and  its  inconvcnience  di< 
mim(hed  h  as.  to  become  rcarce  obG:rvable.  1  hi$  may 
be  ea(ily  done  by  dcawing  do>vn  about  an  inch  the  upp«r 
fa(h  of  a  window  ;  or,  it  i^oi  moyenble,  by  cutting  luch 
B  crevice  through  its  trame  >  in  both  wluch  caies  it  wtll 
be  weU  to  place  a  ihio  ih^lf  of  the  length  to  conccal 
the  opening,  and  ilopiug  up;ivards,  to  dired  the  entering 
aii  horizontally  along  and  i^ndcr  .the  cciling.  In  fome 
houfe$  the  air  may  be  admitted  by  fucb  a.  crevice  made 
in  the  wainfcot,  comice,  or  pl^ering,  near  the  ceilbg 
«04  over  the  opening  of  tbe  chinmey.  Tiiis,  if  pradi> 
cable,  is  to  be  cholen,  becaufe  the  entering  coid  air 
niU  there  meet  with  th«  warmeil  rifing  air  iirom  beibre 
the  fire,  and  be  looneil  tempered  by  the  mixtute.  The 
faffle  kiad  of  (helf  (hould  al(o  be  placed  here.  .  AnotherHg.  ^ 
way,  »nd  not  a  Tery  diSicult  pne,  is.jto  uke  out  an  up- 
per  pane  of  glafs  in  one  of  your  ia(hes,  fet  ,it  in  a  tin 
frame,  giTing  it  two  fpringing  angulac  (ides,,and  then 
(eplacing  it,  with.Junges  below  on  which  it  may  be 
turned  to  open  more  or  lefs  above.  It  will  thcn  havc 
the  appsarance  oif  an  internal  iky-light.  fiy  drawing 
tbit  pane  in,  more  or  lefs,  you  may  admit  what  air  you 
find  neceiTary.  Its  pofition  wiU  naturally  tbrow  that 
air  up  and  aljong  the  ceiling.  This  is  what  u  called  ia 
France.a  Wat  i/l  daisf  As  tbis  is  a  German  quciUoa, 
the  inTention  b  probably  of  that  nation,  and  takec  it* 
name  from  the  frequent  aiking  of  thatque(lion  when  it 
firil  appeared.  In  England  foroe  have  Df  late  years  cat 
a  round  bole  about  five  inches  diamet^  in  a  pane  of  the 
liUh  and  placcd  againil  it  a  circular  plate  af  tiu  hung  on 
an  aicis,  and  cut  into  Tanes  ■■,  which,  being  feparately 
beot  a  Uttle  obliquely,  are  aded  upon  by  tne  entering 
air,  fo  as  to  force  the  plate  continually  round  like  tbe 
Tanes  of  a  windmilL  This  admits  the  outward  ^r, 
aad  .by  the  continiul  wbirling-  of  tbe  Tsncs,  does  ia 
Ibme  degree  diip«r&  it,  The  noiie  ooly  i*  a  Uttle.i^coa- 
Teaicnt.-  .. 

2.  A  iepond  cau£;  .of  the  (iaoking  Df  chimneyt  ji^ 
their  i^enitigt  in  the  room  beiag  too  wgt  i  that  is;  too 
wide,  too  lugh,  or  both. .  Archits^Is  in  genesal  baT«  no 
other  ideas  of  proportioo  in  the  opening  «f  a  ehiraney 
than  what  rdate  to  f]Fmmetry  aad  beauty  refpe£ting  the 
dimenfions  of  the  room  \  while  its  true  pmpbstlan  ro. 
fpe£Iing  its  fundion  and  utilitf  depends  on  <iuite  othet 
principks ; .  and  tb«y  migbt  as .  piopcrly  pf0{K>rtion  -the 
ilep  in  a  (laircale  to  the  height  of  the  ftory,  i^iltad  af 
the  natucal  elcTation  of  m«n's  Ugs  in>mouDtin^.  The 
piopiartion  then  to  hb  regarded,  ic  what  TClaties  to  the 
height  of  the  iunneU  For  as  the  funncls  in  the  difiieceittr 
Stones  o£  a  houii:  an  neccfiarily  of  di&rent  hetgh^or 
lengtbs,  thtd  from  the  loiwcil  floor  being.  the  higuil  mr. 
longe^  and  thofe  of  thcether  Aooib  ihorter  and  ihortm^ 
till  we  coine  to  thofe  in  the  gartet*,  wbich  arex>{couric 
(he  ihocteil ;  aad  the  fcroe .  of  draft  beii^,  as  almady 
^aid,  in  proportioa  to  the  beigbt  of  funn«l  fillcd  witb  ra- 
ieficd  air,  Bndi».ci»rrent-of  air  irom  the.room  into  the 
ehimney,  fu$cient  to  fiU'the  epcaing,  .being  neccAary 
ta  oppoie  and  preveqL  the  finqk«  iirom  coming  out  into 
thc<aom  }  it  fetions^>th8btheApenings  of  the  \cm,vA 
fitnDels  may  be  largeri  tnd  tbatthoie  ef  the  (horter  wh 
Hels  (hoald  iM:iiaall«r.  -Per  if  tbtre  be  a  latge  openinjr 
to  a  cbimney-thnt  docs  net.  .dmw  ftraiigly,  the  iiinn^ 
3  G  may 
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Smokt.  may  liappen  to  be  fun>iihe<l  witli  tbe  air  wliich  It  de- 
»  manda  by  a  partial  current  entering  on  one  fide  of  th« 
opening,  and  leaving  the  other  fide  iree  of  anj  oppofing 
current,  maj  pertnit  the  fnioke  to  iSae  there  into  the 
room.  Much  too  of  the  fbrce  of  dnh  in  i  funnel  de- 
pends  on  the  degree  of  niiefa£Uon  in  the  air  it  contains. 
and  that  depends  on  the  neamefs  to  the  fire  of  its  paU 
fage  in  entering  the  funnel.  If  it  can  enter  "^ar  from 
Ihe  fire  on  each  fide,  or  far  above  the  fire,  in  a  wide  or 
high  opening,  it  receives  little  heat  in  palling  hf  the 
lire,  and  the  contents  of  the  funnel  are  by  thofe  means 
lefs  diSerent  in  leyity  from  the  furrounding  atmofphere, 
nnd  its  force  in  drawing  confequently  weaker.  Hence 
if  too  large  an  openine  be  giyen  to  chimneys  in  upper 
rooras,  tbofe  rooms  will  be  ^moky  :  On  the  other  hand, 
if  too  fpiall  openings  be  given  to  chimneys  in  the 
lower  rooms,  the  enteting  air  operating  too  direitly  and 
Tiolently  on  the  fire,  and  «tterwards  nrengthening  the 
draft  as  it  afcends  tbe  iunnel,  will  coidume  the  fuel  too 
npidly. 

Remedy.  As  different  circumdancea  frequentl7  mix 
diemii:lves  in  thefe  matters,  it  is  diAicult  to  gire  preciia 
dimenfians  ibr  the  openings  of  all  chimneys.  Our  &• 
thers  made  them  generally  much  too  large :  we  have 
leSĕned  them  •■,  but  they  are  often  ftill  of  greater  dimen- 
fion8  than  they  (hould  be,  the  human  eye  not  bdng  ea- 
fily  recondled  to  fudden  and  great  changes.  If  you  lii« 
fpeA  that  your  chimney  fmokes  from  tn^  too  great  di- 
^  Bienfion  oi  its  opening,  contrad  it  by  placing  moveable 
board*  (b  as  to  lower  and  narrow  it  gradually  till  yoa 
&id  the  imoke  no  longer  iiTues  into  the  room.  The  pro- 
portion  fo  found  will  be  that  which  i*  proper  fijr  that 
chimncy,  «nd  you  may  employ  the  bricklayer  or  mafoa 
to  reduce  it  accordingly.  HoweTer,  as  in  building  new 
houles  fomething  muA  be  fomedmes  haxarded,  Dr 
Franklin  propofes  to  make  the  openings  in  the  lower 
rooms  abont  30  inches  iquare  and  18  deep,  and  thofe  in 
the  upper  only  18  inches  fquare  and  not  quite  fo  deep  ; 
the  intermediate  ones  dimtnifhing  in  propordon  as  the 
Iieight  of  the  funnel  is  diminiAied.  In  the  larger  open- 
iiigs,  billets  of  two  feet  long,  or  half  the  common  length 
oTcordwood,  may  be  bumt  conTeniently ;  and  fbr  the 
finaller,  fuch  wood  may  be  fawed  into  thirds.  Whete 
coab  are  the  fnel,  the  gratcs  will  be  ptoportioned  to  tbe 
•penings.  The  fame  depth  is  nearly  neceffaiy  to  «11, 
the  fnnnels  being  all  made  of  a  fize  proper  to  admit  a 
chimney-fwecper.  If  in  large  and  elegant  rooms  cuf- 
tom  or  &ncy  (hould  require  the  appearance  of  a  larger 
chimney,  it  may  be  formed  of  expenfiTe  marginal  deco- 
ratiens,  in  marble,  &c.  But  in  time  peniaps,  Aat 
which  is  fitteA  in  the  nature  of  thing*  may  come  to  be 
thought  handfomeft. 

3.  Another  caure  of  fmoky  chimneys  i*  too  Jhort  a 
Junnel.  This  happen*  neceffarily  in  (bme  cafes,  a«  where 
a  chimney  is  required  in  a  low  bml£ng ;  £m-,  if  the  fun- 
ael  be  rai(cd  high  abore  the  roof,  in  order  to  Arengthen 
its  draft,  it  is  tnen  in  danger  of  being  blown  down,  and 
croAiing  the  roof  in  it*  faU. 

Remediet.  ContraA  thc  opening  of  the  chimney,  fb 
as  to  oblige  all  the  entering  air  to  paf$  throogh  or  Tcry 
near  the  fire ;  whereby  tt  will  be  more  heatea  and  rare- 
iled,  the  (imnel  itlelf  be  more  warmed,  and  its  eontents 
haTe  moie  of  what  may  be  called  the  fbrce  ef  lerity,  Ib 
at  to  rife  inoagly  and  maintain  •  good  draii  at  the 
ofeaii>£. 
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Or  you  any  in  fome  cafe$,  to  adTsntage,  .bmkl  add^  ShI» 
tional  ftorie»  over  tbe  low  building,  which  wiU  fupp(at  "^ 
a  hish  funneL 

Itthe  low  buildin^  be  uied  as  a  kitchen,  and  a  coo» 
tradion  of  the  openmg  therefore  inconTenient,  a  large 
one  being  neceffary,  at  leall  when  there  are  greet  din. 
ners,  fbr  the  free  management  of  Ib  many  cooking  aten- 
fil*  }  in  fuch  C8fe  the  beft  expedient  perhaps  would  bc 
to  build  two  more  liinnels  joining  .to  the  fiift,  and  htr. 
ing  three  moderate  openings,  one  to  each  Ainnel,  in&etd 
of  oae  large  one.  When  tiiere  is  occafion  to  ufe  bot 
one,  the  other  two  may  be  kept  fiiut  by  (liding  platn, 
hercaiter  to  foe  dercribed  ;  and  two  or  all  of  tbem  may 
be  ufed  together  when  wanted.  This  will  indeed  bc  aa 
etpence,  but  not  an  ufele&  one,  fince  your  cooks  will 
work  with  more  comibrt,  fee  better  than  in  a  iiooky 
kitchen  what  they  are  about,  your  vidaals  will  be 
cleaner  dreffed  and  not  tafte  of  fmdce,  as  is  often  the 
cafe  \  and  to  render  the  tStBt  more  certain,  a  ttack  cf 
three  iunnel*  may  be  {afely  built  higher  aboTc  the  ioof 
than  a  fingle  iimnel. 

The  cafe  of  too  ihoTt  a  iimnel  is  more  general  tlwn 
would  be  imagined,  and  often  fband  where  one  woold 
not  ezped  it.  For  it  is  not  uncommon,  in  ill-contrived 
buildings,  inilead  of  having  a  iiinnel  fbr  each  room  01 
fire-place,  to  bend  and  tum  the  funnel  af  an  upper  room 
Ib  a*  to  make  it  enter  the  fide  of  another  iiuinel  that 
come*  from  below.  By  tbefe  means  the  upper  room 
fimnel  is  made  ihort  of  couriĕ,  fince  it*  length  can  only 
be  reckoned  fiom  tbe  place  where  it  enters  the  lowct 
room  iunnel ;  and  that  Ainnel  b  al&  ihorteBed  by  all 
the  diftance  between  the  entrance  of  tbe  iecond  &ii!iet 
•nd  the  top  of  the  ftack :  for'all  that  part  betng  readily 
fopplied  with  air  throi^h  the  iecond  fiinncl,  adds  no 
ftrength  to  the  drai^  efpedally  a*  that  ur  i*  cold  whea 
there  is  no  fire  in  the  iecond  cUmney.  The  only  e*fy 
remedy  here  is,  to  keep  the  opening  of  that  iimiiel  ihi^ 
in  which  dieie  is  oo  fire. 

4.  Anotber  rery  common  canii:  of  the  finddiig  of 
chiinneys  is,  their  overfovaering  oite  amtAer.  For  ia- 
fiance,  if  there  be  two  chimneys  in  one  large  room,  and 
yoo  make  fiiet  in  both  of  them,  the  doors  and  windows 
clofe  (hut,  you  will  find  that  the  greater  and  ibangcr 
fire  ihall  OTerpewer  the  weakcr,  from  the  ^iamel  oE 
which  it  will  draw  air  down  to  fupply  its  own  demand; 
which  air  defeen(ting  in  the  weaker  iuiiiiel,  will  drive 
down  it*  iinoke,  and  ibrce  it  into  the  room.  I^  inSead 
of  being  in  one  room,  the  two  chimneys  ate  in  two  & 
ferent  rooms,  communicating  by  a  door,  the  caie  i*  die 
fame  whenerer  that  door  is  open.  In  a  Tciy  tight  honie^ 
a  kitchen  chimney  on  the  loweft  floor,  when  it  had  a 
great  fire  in  it,  has  been  known  to  OTcrpower  any  other 
chimney  in  the  houiĕ,  and  diaw  ur  and  iinoke  ioto  its 
room  as  often  as  the  door  communicating  with  ^  fiair* 
caie  Was  opened. 

RetHtdu,  Take  care  fhat  eTcry  room  hare  tbe  ment 
of  fupplymg  itfelf  irom  withoot  with  the  atr  wlodi  it» 
chimney  may  require,  fo  that  no  one  of  tbem  any  be 
obliged  to  borraw  bata  aiiofher,  nor  onder  tbe  iMcffity 
of  lending.  A  Tariety  of  theie  means  haTc  bcen  abeady 
deferibed. 

5.  Another  caoie  of  Anoidng  it,  tahen  tk  toft  y 
ehimneyt  are  conmtandei  by  h^her  bniUii^t,  ^'y '  ^^ 
So  that  the  wind  blowug  OTcr  fnch  em&ience*  finls  like 
«atet  OTer  a  dam,  ibnirama  «haoS  peipendicolarlj  «• 
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Jhnl»  die  tops  af  tbe  clumneys  tbat  lie  in  its  waj,  and  beata 
^v*  «lown  the  linoke  contatned  in  them. 
^^  To  illudrate  this,  let  A  (fig.  3.)  lepreTent  a  imall 
hdlding  at  the  fide  of  a  great  rock  B,  and  the  wind 
coaing  in  the  diredion'  CD  ;  when  the  current  of  air 
comes  to  the  point  D,  beiiu[  hurried  ibrward  with  great 
Telocity,  it  goes  a  little  mrward,  but  foon  defcends 
downward,  and  gradually  is  reAeSed  more  and  more  in» 
ward,  as  repteiĕnted  by  the  dotted  Unes  ££,  &c.  fo 
that,  defcending  downwards  upon  the  top  of  the  chim- 
tttj  A,  the  bnikc  'u  beat  back  again  mto  the  apart* 
ments. 

It  is  evident  that  bodes  Stuated  near  hishhills  or 
thick  woods  will  be  in  fome  meafure  exp<md  to  the 
£une  inconvenience ;  but  it  is  likewife  plain,  that  if  a 
bode  be  fituated  upon  the  fIope  of  a  hill  (as  at  F, 
ig.  3.),  it  will  not  be  in  any  daneer  af  fmoke  when  the 
nrmd  blowt  towards  that  iide  of  tne  hill  upon  which  it 
ii  Ctuated  ;  fbr  the  current  af  air  coming  over  the  houie- 
top  in  the  dire£tion  GH,  is  immediately  changed  by  tha 
llope  of  the  hiU  to  the  diredion  HC,  which  powei^ulljr 
draws  the  (inoke  upward  from  the  top  of  the  chimney. 
3ut  it  is  aUb  erident,  that  a  houfe  in  this  fituation  will 
be  liabk  to  finoke  when  the  wind  blows  from  the  hill ; 
£k  the  current  of  air  coming  downward  in  the  dire£lion 
CH,  will  beat  downward  on  the  chimney  F,  and  pre- 
Knt  the  fiiioke  from  afcending  with  freedom.  The  ef- 
&d  will  be  mucli  hughtened  if  the  doors  and  windows 
aie  chieAy  in  the  lowermoA  fide  of  the  houfe. 

Remetfy.  That  commonly  applied  to  this  ca(e  is  a 
tumcap  made  of  tin  or  plate  iron,  coTeiing  the  chimney 
abore  and  on  thiee  fides,  open  on  one  fide,  tunune  on 
a  fi»ndle ;  and  which  bong  guided  or  goTemed  07  a 
Tine  always  prefents  its  back  to  the  cuncent.  This 
.  Bay  be  g^netally  eSĕAual,  though  not  certain,  as  there 
may  be  cafes  in  which  it  will  not  fucceed.  Raifing  your 
fimiiels  if  pradicable,  fo  as  their  tops  may  be  higher, 
«C  at  ln&  equal,  with  the  commanding  eminence,  is 
nore  to  be  depended  on.  But  the  turmng  cap,  bdng 
•aSer  and  cheaper,  (hould  firil  be  tried.  *'  If  obUged  to 
build  in  fuch  a  fituation,  I  would  choofe  ((ays  Dr 
IranUin)  to  place  my  doots  on  the  fide  nezt  the  hill, 
nd  the  backs  of  my  chimneys  on  the  &rtheft  fide  i  &r 
then  tbe  column  of  air  falling  over  the  eminence,  and  of 
coutle  preffing  on  that  below,  and  fbrcing  it  to  enter 
die  doors  or  was^i/l-dast»  on  that  fide,  would  tend  to 
balance  the  preAuic^down  the  chimneys,  and  leaTe 
tbe  Aranels  nore  bet  in  the  exercile  of  tbeir  -&nc- 
rions." 

6.  There  is  another  ca(e  which  is  the  lererie  of  that 
hft  mcntioned.  It  is  where  the  commanding  eminen<« 
is  £uther  fix>m  the  wind  than  the  chimney  commanded. 
To  esplain  this  a  figure  may  be  neceffary.  Suppofe  then 
a  binlding  whoC:  fide  AB  happens  to  bĕ  cspoted  to  the 
windl,  aad  fiwms  a  kind  of  dam  againA  its  progreis. 
Sitppo&  the  wind  blowing  in  the  dire£lion  F£.  The 
vr  obAraded  by  this  dam  or  buiUing  AB  will  Hkc 
«ater  prels  «nd  fearch  &r  paAage»  through  it ;  but  find- 
i9Z  none,  ic  is  beat  back  with  Tiolence,  and  fpreads  it- 
ielf  on  erery  fide,  at  it  reprefented  by  the  curved  lines 
e,  r,  e,  e,  t,  e.  It  will  theiefore  Ibrce  itlĕlf  down  the 
loiall  chimiiey  C,  in  order  to  get  through  by  (bme  door 
or  window  open  on  the  other  fide  of  the  building.  And 
if  iherc  be  a  fi(e  in  fuch  chimney,  its  imoke  it  u  courie 
l(at  down,  aad  fiUs  tbe  room. 
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Remedy.  Tbeic  is  but  one  remedy;  wbich  ts  to  taUe 
fiich  a  funnel  highet  than  the  rooi^  ^upporting  it  if  ne- 
ceSary  by  iion  bars.  For  a  tumcap  in  this  cafe  has  no 
cffe^  the  dammed-up  air  prcibng  down  through  it  in 
whatever  poiitian  the  wind  may  EaTe  placed  its  open< 
ing. 

Dr  Fi:anklin  mentiont  a  city  in  which  many  boufeS 
are  rendered  iinoky  by  this  operation.  For  their  kitch- 
cns  being  bttilt  behind,  and  cunne£Ied  by  a  paffage  witb 
the  houKS,  and  the  tops  of  the  kitchen^chimneys  lower 
than  the  tops  of  the  hou&s,  the  whole  fide  of  a  dreet 
when  the  wind  blews  againil  its  back  forms  fuch  a  danl 
as  above  delcribed  ;  and  the  wind  ib  obilrtiSed  focce« 
down  thofe  kitchen-chimneys  (efpecially  when  they  haTc 
but  weak  fires  in  them).  to  palii  through  the  paflage  and 
houfe  into  the  (Ireet.  Kiichen.chimneys  fo  formed  and 
Stuated  haTc  another  inconvenience.  In  ^ummer,  if  you 
open  your  upper  room  windows  fbr  air,  a  light  breen 
blowing  over  your  kitcben-chimney  towaids  the  hooic, 
though  not  drong  enough  to  foice  down  itt  Anoke  as 
afoTelaid,  is  fufficient  to  waft  it  into  your  windows,  an4 
£11  the  rooms  witb  it }  which,  befides  the  difagreeable> 
nefs,  damages  your  luraiture. 

7.  Chimneys,  otherwife  drawing  well,  are  fometimes 
made  to  imoke  by  tht  im^roptrand  innnvenient_fituation 
of  a  Joor.  When  the  door  and  chimney  are  on  the 
fame  fide  of  the  room,  if  the  door  being  in  the  comer 
is  made  to  open  againft  the  wall,  which  is  common,  as 
being  there,  when  open,  morc  out  of  the  way,  it  fbl- 
lows,  that  when  the  d^r  is  only  opened  in  part,  a  cur- 
rent  of  air  roihing  in  paffes  along  the  wall  into  and 
acrofs  the  opening  of  the  chimney,  and  Airtt  (bme  of  the 
imoke  ont  into  the  room.  Thit  happent  morc  certainly 
when  the  door  it  (hutting,  fbr  then  the  force  of  the  cur- 
rent  is  augmented,  and  becomes  Tery  inconvenient  to 
tho(e  who,  warming  themfelves  by  the  fire,  bappen  U> 
fit  in  its  way. 

The  remedies  are  obviout  and  eafy.  ]^ther  put  an 
intenrening  fcieen  from  the  wall  roimd  great  part  of 
the  fireplaice }  or,  which  is  perhaps  prefeiable,  (hift  the 
hinges  Qf  your  door,  fb  at  it  may  open  the  other  way^ 
and  when  open  throw  the  air  alottjr  the  other  walL 

8.  A  room  thal  hat  no  fire  in  its  chimney  is  fome-' 
times  filled  •m.\}a.fmoke  whick  it  receined  at  the  to/>  ofits 
Jitnnei,  and  defcends  into  the  room.  Funnels  without 
fiKS  baTe  an  tSt&  accordmg  to  their  degree  of  cold>' 
nc(a  or  waimth  on  the  air  that  happcns  to  ne  contained 
in  thcm.  Thc  (urrounding  atmofphere  u  firequentl)r 
changing  its  tempcrature  ;  but  (lacks  of  funnelt  covered 
&om  winds  and  fun  by  the  houie  that  contuns  tbemi 
letain  a  more  eqiMl  temperature.  If,  after  a  waim  fea- 
fon,  thc  outward  air  (iiddcnl]f  grawt  cold,  the  empty 
warm  funnelt  begin  to  diaw  Arongly  upward  ;  that  is, 
they  rarety  the  air  contalned  in  them,  which  of  couriii 
rifes,  -cooler  air  entert  below  to  fupply  its  plaoe,  is  ra- 
tefied  in  its  ttim,  and  rilcs ',  and  this  opeiation  continues 
til!  the  tuonel  grows  cooler,  or  tbe  outward  air  warmer^ 
or  botH  wben  the  motion  ceales.  On  the  other  haitd, 
if  aftcr  a  cold  iealbn  thc  outward  air  fnddenly  grows 
warm  and  of  courGs  lighter,  tbe  air  containcd  in  thc 
cool  (unnels  being  heavier  defcends  into  the  toom }  and- 
the  warmer  air  which  enters  their  tops  being  cooled  in 
its  tum,-  and  made  heavieT,  continues  to  defcend  ;  and 
thjs  operation  goes  on  till  tbe  (unnels  are  warmed  by  thC' 
paAing  %i  wacm  air  through  them,  or  the  air  itfelf  grows 
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SiiK)Xe.  cooler.  When  the  temperature  of  the  air  aiid  of  the 
"  »  funnel$  «s  nearly  equal,  the  diSerence  of  warmth  in  the 
air  between  day  and  night  is  fufficient  to  produce  thefe 
currents :  the  air  wiU  begin  to  afcend  the  funnel$  as  the 
cool  of  the  eTctung  comes  on,  and  this  current  will  con- 
tinue  till  perhaps  nine  or  ten  o'clock  the  next  moming, 
when  it  begins  to  helitate  ;  and  as  the  heat  o£.the  day 
bpproaches,  it  lets  downwards,  and  continues  fo  till  to- 
wards  evening,  when  it  again  hefitates  for  fome  time, 
and  then  goes  upwards  condantly  during  the  night,  at 
before  mentioned.  Now  when  fmoke  iSTuing  from  the 
tops  of  neighbouring  funnels  paiTes  over  the  tops  of  fun- 
nels  which  are  at  the  time  drawing  downwards,  as  they 
Qften  are  in  the  middle  part  of  the  day,  fuch  fmoke  is 
of  neceASty  drawn  into  thefe  funnels,  and  defcends  wlth 
the  alr  into  the  chamber. 

The  remedj  is  to  have  a  iliding  plate  that  will  (hut 
f*tk&ly  the  offending  funnel.  Dr  Franklin  has  thus 
defcribed  it :  "  The  opening  of  the  chimney  is  contrad- 
cd  by  brick-work  faced  witn  marble  Habs  to  about  two 
Seet  between  the  jams,  and  the  breaft  brought  down  to 
within  about  three  feet  of  the  hearth.  An  iron  frame  is 
placed  jaft  under  the  bread,  and  extending  quite  to  the 
back  ot  the  chimney,  fo  that  a  plate  of  the  fame  metal 
^ay  (lide  horiaontally  backwards  and  forwards  in  the 

Cvet  on  each  fide  of  the  frame.  This  plate  is  juft  fa 
!  as  to  fill  the  whole  fpace,  and  (hut  the  chlmney 
«ntirely  when  thruft  quite  in,  which  is  conrenicnt  when 
there  is  no  fite.  Draw  it  out,  fo  as  to  Ieave  between 
its  Aicther  edge  and  the  back  a  fp«ce  of  about  two  inchĕs; 
this  rpace  is  fuilicient  for  the  fmoke  to  pafs ;  and  (b  large 
a  part  of  the  fannel  being  ftopt  by  the  reft  of  tbe  plate, 
the  paAage  of  warm  air  out  of  the  room,  up  the  chim- 
ney,  is  obAruded  and  retarded }  and  by  tho(e  roeans 
much  cold  air  is  prevcnted  from  coming  in  through  cre- 
vice8,  to  fupply  its  place.  This  efie£l  is  made  manifeft 
three  ways.  I.  When  the  fire  burns  brilkly  in  cold 
weather,  the  howling  or  whiftling  noife  made  by  the 
wind,  as  it  enters  the  room  through  the  crevices,  when' 
the  chimney  is  open  as  ulual,  ceaKS  as  foon  as  the  plate 
is  iUd  in  to  its  proper  diftance.  3.  Opening  the  door 
of  the  room  about  halftn  inch,  and  holding  your  hand 
againft  the  opening,  near  the  top  of  the  door,  you  feel 
the  coU  air  coming  in  againA  your  hand,  but  weaklyj 
i£  the  plate  fae  in.  Let  anether  peHon  (iiddenly  draw  it 
oat,  fo  as  to  let  the  air  of  the  room  go  up  the  chimney, 
with  its  urual  freedom  where  chimneys  are  open,  and 
you  immediately  feel  the  cold  air  rulhing  in  ftrongly. 
3.  lf  fomething  be  fet  againft  the  door,  juft  ruSicient, 
when  the  plate  is  in,  to  keep:  the  door  nearly  ftiut,  by 
refifting  the  preiTure  of  the  air  that  would  force  it  open  : 
then,  when  the  plate  is  draw  out,  thc  door  will  be  for- 
ced  open  by  the  increafed  preiture  of  the  outward  cold 
air  ehdeavouring  to  get  in  to  fupply  the  place  of  the 
warm  air  that  now  pafles  out  of  the  room  to  go  up  the 
chimney.  In  our  common  open  chimneys,  hdf  the  fuel 
is  waAed,  and  its  effed  loft ;  the  air  it  has  warmed  be- 
ing  iromediately  drawn  off." 

,  9.  Chimneys  which  generally  draw  well,  do  neverthe-' 
]efs  fometime8  give  fmoke  into  the  rooms,  it  heihg  drnett' 
Jownlyjlrong  wndt pejing  tnier  lie  tops  oftheirfunnels, 
though  not  defcending  from  any  commanding  eminence. 
This  cafe  is  moft  frequent  where  the  funnel  is  Aiort  and 
the  opening  tumed  from  the  wind.  It  is  the  trore 
grievoQs,  wb<Q  it  happens  lo  be  a  cold  wind  that  produ- 


ces  the  effed,  becaufe  whci  you  moft  want  yoBf  fite 
you  are  fometimes  obliged  to  extinguiih  it.  To  under-  " 
ttand  this,  it  may  be  confidered  that  the  riiing  light  air, 
to  obtain  a  £ree  iffue  from  the  iiinnel,  muft  puih  out  of 
its  way  or  oblige  the  sur  that  is  over  it  to  ril'e.  In  • 
time  of  calm  or  of  little  wind  this  is  done  vifibly  ;  fet 
we  iee  thc  fmoke  that  is  brought  up  by  that  air  rile  in  t 
column  above  the  chimney  :  but  wben  a  violent  current 
of  air,  that  u,  a  ftrong  wind,  paffes  over  tbe  top  of  a 
chimney,  its  particles  have  received  ib  much  for(fe,  which 
keeps  them  in  a  heriaontal  dire^on  and  f(dIow  eadi 
other  fo  rapidly,  that  the  rifing  light  air  has  not  Atengtk 
fufficient  to  oblige  them  to  qait  uat  diredion  and  iB«ve 
upwards  to  permit  its  iffue. 

Remedies,  In  '^enice,  the  Cttftom  is  to-  open  of  widea 
the  top  of  the  fiue,  rounding  it  in  the  trae  ibrm  «f  a  fini> 
nel.  In  other  places  the  contrary  is  pra^ied :  the  topi 
of  the  tlues  being  narrowed  inwards,  fo  as  to  tom  a  ilit 
for  the  iffue  of  the  iinoke,  long  as  the  breadth  of  the  fun- 
nel,  and  only  four  inches  wide.  This  ieems  to  have  beea 
contrived  on  a  fuppofition  that  the  entry  of  the  wind 
would  thereby  be  obllru^ed  and  pcrhaps  it  might  havi 
been  imagined,  that  ihe  whole  force  of  the  rifing  warm 
air  being  condenfed,  as  it  were,  in  the  narrow  opening-, 
would  thereby  be  ftrengthened,  fo  as  to  overcome  the  re- 
fiftance  of  wind.  This,  however,  didnot  always  fucceed$ 
for  when  ihe  wind  was  at  north-eaft  and  blew  fre(h,  the 
fmoke  was  ibrced  down  by  fit$  into  the  room  where  Dr 
Franklin  commonly  fat,  fo  as  to  oblige  him  to  ihift  the 
fire  into  another.  The  poStion  of  the  ilit  of  this  iiin- 
nel  was  indeed'northeaft  and  fouth-weft.  Perhaps  if 
it  had  lain  8crofs  the  wind,  the  effe£t  might  have  been 
diikrent.  £ut  on  this  we  can  give  no  certainty.  Il 
feemt  a  matter  proper  to  be  referTed  to  experiment, 
PoffibIy  a  tumcap  might  have  been  feiviceabie,  but  it 
W3S  not  tried. 

■With  all  the  fcience,  howevw,  that  a  man  (hall  fup- 
pofe  himfelf  poffeflĕd  of  in  this  article,  he  may  fometiine» 
meet  with  c»fes  that  (hall  puzzle  him.  "  I  once  lodged 
(fays  Dr  Fraf(klin)  in  a  houfe  at  London,  which  in  » 
Uttle  room  had  a  fingle  chknney  and  iiinnel.  Tbe  open- 
ing  was  very  fmaI1,  yet  it  did  not  keep  in-  the  ijnoke, 
and  all  attempts  to  have  a  fire  in  tliit  room  wcre  fruit^ 
lers.  I  could  not  imagine  the  reaibn,  tillat  length  ob- 
ferving  that  the  chamber  over  it,  which  had  no  fireplace  in 
it,  was  always  filled  with  fmoke  when  a  fire  was  kindled 
below,  and  that  the  fmoke  came  through  the  cracks  and 
creviceaof  the  wainfcot ;  I  had  the  wainf(x>t  taken  down, 
and  difcovered  that  the  iunnel  which  went  up  behind  \\) 
had  a  crack  many  iieet  in  length,  and  wide  enough  to 
admit  my  arm ;  a  breach  very  dangerous  wilh  regard  to 
fire,  and  occaSoned  probably  by  an  apparent  imgutar 
^ettling  of  one  fide  of  the  houfe.  The  air  entering  liiis 
breech  freely,  deftroyrd  ihe  drawing  force  of  the  iiinnel. 
The  remedy  would  hare  bean,  filling  up  the  breach,  or 
rather  rebuilding  tKe  ftinnel :  but  thc  landlord  tathcr- 
diotk  to  itop  up  tbe  chimney. 

"  Another  puisling  cafe  I  met  with  at  a  iHend't 
country  houfe  near  London.  Hi$  beft  room  had  i 
chimney  in  which,  he  told  me,  he  never  could  have  a 
fire,  ior  all  the  fmoke  came  <fut  into  the  room.  I  dat- 
tered  myfelf  I  could  eafily  find  the  caufe  and  pKicribc 
the  cure.  I  opened  the  door,  and  porceived  it  was  not 
want  of  air.  I  made  a  temperary  (»>ntra£lion  of  the 
opening  of  the  chinney,  and  fouQd  that  it  was  not  itt 
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bang  too  large  that  caufed  tlie  {mckt  to  iffue.  I  went 
out  »nd  looked  up  at  ihe  top  of  the  chimney  :  Its  fun- 
nel  was  joined  in  the  fame  llack  with  others  j  fome  of 
theta  (horter,  that  dtcw  very  well,  and  1  faw  nothing  to 
prtvent  it«  doing  the  fame.  In  fine,  after  every  gther 
namination  I  could  think  of,  1  was  obliged  to  own  tbc 
infufficiency  of  my  Ikill.  But  roy  friend,  who  madĕ  no 
preteDfion  to  fiich  kind  of  knowledge,  afterwards  difco- 
vend  tbe  caufe  himfelf.  He  got  to  the  top  of  the  fun- 
ncl  by  a  ladder,  and  looking  down  found  it  filled  with 
twigt  and.  ftraw  ceaiented  by  earth  and  lined  witk  fea- 
tiieTS.  It  feems  thc  houfe  after  being  built,  had  ilood 
eoipty  SatM  years  befare  he  occupied  it ;  and  he  con- 
duded  that  fome  largc  birds  had  taken  the  advantagfe  of 
itt  Rtifed  iituatioii  to  make  their  nell  there.  The  nib- 
biOi,  coniiderable  in  quantity,  being  removed,  and  tHe 
bnncl  clearcd,  (bt  clumney  drcw  well,  and  gavc  fatis> 
6ftio».» 

Chimneyt  whofe  funnels  go  up  in  th«  north  wall  of  a 
boufc,  and  are  expofed  to  thc  noith  winds,  are  not  fo  apt 
k>  draw  well  as  thofe  in  a  feuth  wall ;  beca)ife  when 
RDdered  cold  by  tho(e  winds,  they  draw  downwards. 

Chimneys  inclored  in  the  body  of  a  honfe  are  Iwtter 
tban  thofe  wboiis  funnels  are  cxpo(ed  in  cold  walls. 

Chimnqrs  in  Aacks  are  apt  to  draw  better  than  fepa- 
late  iiinnels,  becaufc  the  fiinnels  that  have  conftant  fires 
b^tbem  warm  thc  others  in  fome  degree  thttt  hay« 
Bonc. 

Smoke-JocI.  This  ingenioos  inachine  is  of  Germaii 
orifrin,  and  Meffingcr,  in  his  ColleElion  of  Mechanicol 
fetformances,  iays  it  is  very  ancient,  bcing  reprefented 
tn  a  paiiuin^  at  Nurenbergh,  which  is  known  to  be  old- 
cr  than  the  year  1350. 

Its  conilruAion  is  abundantly  iimple.  An  upright 
iron  f|nndle  GA  (fig.  jOi  placed  in  the  narrow  part  of 
tbe  kitchen  chimney,  tums  round  on  two  points  H  and 
L  Thc  upper  onc  H  pafiestfarough.  an  iron  bar,  which 
itbuilt  in  acrofs  the  chimney  \  and  the  lower  pivot  I  is 
•f  tempered  fteel,  and  u  conical  or  pointed,  refting  in  a 
conical  bell-metal  focket  fixed  on  another  cror$  bar. 
Oa  the  upper  cnd  of  the  fpindle  is  a  circular  fly  G,  con. 
Slting  of  4,  6,  8,  or  more  thin  iron  plates,  (et  obHqnely 
on  the  fpindle  likc  tbe  fails  of  a  windmill,  as  we  (hall 
defcribc  more  particularly  by  and  by.  .  Near  the  lower 
cnd  of  the  fpindle  is  a  ;nnion  A,  which  works  in  the 
teetk  of  a  cootrate  or  facc  wlieel  B^  tuming  on  a  ho- 
rizontaI  axis  BC.  One  pivot  o^  this  axis  tums  in  a 
cock  fixed  on  the  crofs  bar,  whidt  fttpportS  the  lowet 
end  of  the  upright  fpindle  HI,  and  the  other  pivot  tums 
in  a  cock  fixed  on  the  fidc  wall  of  the  chimney  ;  fi» 
diat  this  axte  is  parallel  to  the  iiront  of  the  chimncy. 
Oa  the  remote  end  of  this  hotizontal  axle  there  is  a 
finall  palky  C,  having  a  decp  anguUr  groove.  Over 
this  pulley  therc  peOes  a  chain  CDĔ,  in  the  lowcr  bight 
of  which  hangs  the  large  pulley  £  of  thc  fpit.  This 
end  of  the  ipit  tums  Ioofely  between  the  branches  of  the 
fcik  of  thc  rack  or  raxe  ¥,  but  wthout  retling  on  it. 
This  is  on-  the  top  of  a  moveable  ftand,  wbich  can  be 
Aiiited  nearer  to  or  farther  frQm  the  fire.  Tlie  olhcr 
end  tnms  in  one  of  the  notches  of  another  'rack.  The 
nnmber  of  teeth  In  the  pinion  A  and  whed  B,  and  the 
diametcrs  of  thc  pulleys  C  and  £,  are  fo  proportioned 
that  the  fly  G  ou^es  froin  I3  to.  20  toms  for  one  tuni 
•fthefp«t. 
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The  manner  of  operation  of  this  u(efiit  aiachtne  \t 
eafily  underftood.  The  air  which  contrilMites  to  the 
buniing  of  the  ftiel,  and  paiTes  through  the  midft  of  it, 
is  greatly  heated,  and  expanding  prodigiou{ly  in  bulk, 
becomes  iighter  than  the  neighbouring  air,  and  is  there- 
fore  pu(hed  by  it  up  the  chimney.  In  like  manner,  all 
the  air  which  comes  near  the  fire  is  heated,  cxpanded-, 
becomes  Hghter,  and  is  driven  up  the  chimncy.  This 
is  called  the  dravght  or  JuSlion,  but  would  with  greater 
propricty  be  termed  the  drift  of  the  chiraney.  As  the 
chimney  gradually  contra£ls  in  its  dimenfions,  and  as 
the  famc  ouantity  of  heatcd  air  pafies  through  eycry 
fedion  of  it,  it  is  plain  that  the  rapidity  of  its  afcent 
inuft  be  greateft  in  Ihe  narroweft  place.  Therc  the  9lj 
G  Aiould  be  placed,  bccaure  it  wiU  therc  be  expofed  to 
the  ftrongeft  current.  The  air,  Ariking  the  fly  vanes 
obliqucly,  pu(hes  them  afide,  and  thus  tums  them  round 
with  a  conGderable  force.  If  the  joint  of  mcat  is  ex» 
adly  balanced  on  the  fpit,  it  is  plain  that  the  only  re- 
fiftance  to  the  motion  of  the  fly  is  what  arires  from  the 
fr!Aion  of  the  pivots  of  the  upright  ipindle,  the  friAioil 
of  the  pinion  and  wheel,  thc  fri£Hon  of  the  pivots  oF 
the  horizontal  axis,  the  iridion  of  the  fmall  end  of  the 
fpit,  and  the  fri£Uon  of  the  chain  in  the  top  pulleysi 
The  4(hoIe  of  .this  is  but  a  mere  trifie.  fiut  therc  is  ire- 
quently  a  confidcr»ble  inequality  in  the  wcight  of  the 
meat  on  di£ferent  fides  of  dic  fpit :  there  muft  thercfore 
be  a  (ii&icicnt  overplus  of  forcc  in  the  impulfe  of  the 
afcending  air  on  thc  vanes  of  the  fly,  to  overcome  this 
want  of  eqiulibrium  occafioned  by  the  un(kilfulnels  or. 
negligence  of  the  cook.  There  is,  howevcr,  common- 
ly  enough  of  power  when  the  machine  is  propetly  con« 
ftiuded.  The  utility  of  this  machine  will,  we  hopej 
procure  us  the  indulgence  of  fomc  ef  our  readers,  wlule 
we  point  out  thc  circumftances  on  which  its  performance 
dcpcnds,  and  tb«  maxiins  which  ihould  be  followed  m. 
its  conftmdion. 

The  upward  curren^  «f  air  is  the  moving  power,  and 
Aibiild  be  increafed  as  much  as  poAiblc,  and  applied  inr 
the  moft  advantageoo$  manner.  £v«ry  thing  will  in- 
ereafe  the  current  whicli  improves  thc  draugnt  of  the- 
chironey,  and  fecurcs  it  from  fmaking.  A  fmoky  chim* 
ney  muft  always  haTc  a  weak  current.  For  this  parti- 
cular,  therefore,  we  re&r  to  what  has  been  delivered  inr 
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the  article   Pneumatics,  N°  359  j   and-  the   article. 
Smok£. 

With  rcfpeft  to  the  manner  of  applying  this  force,  it 
is  evident  that  the  beft  conftruftion  of  a  windmill  faiUr 
vrill  be  ncarly  thc  beft  conftrudion  ior  the  fly.  Ac- 
cbrding  to  the  ufoal  theory  of  the  impulie  of  Aoids, 
the  ercateA  e5e£livc  impul&  (that  is,  in  the  diredion  oF 
the  ily^s  motion).  will  be  produced  if  the  plane  of  thc 
yanc  be  inclined  to  thc  asis  in  an  angle  of  54  disgree» 
46  minutes.  But,  fince  we  have  pronounced  this  the- 
ory  to  bc  fo  very  dcfeaive,  we  had  bctter  take  a  deter- 
mination  founded  on  the  cxpcriments  on  the  impulfe  of 
Auids  made  by  the  academy  of  Paris.  There  authorire- 
us  to  fay,  ihat  49,  or  50  degrces  will  be  the  beft  angle 
to  give  the  vane  :  but  this  muft  be  underttood  only  of 
that  part  of  it  which  is  cloie  adjoining  to  the  axis.  The 
vane  itielf  muft  be  twifled,  or  toeethered  as  the  mill-' 
wrights  term  it,  and  muft  bc  much  more  obliquc  at  its* 
oater  eztrcmity.  TJie  exa&  pofition  cannot  be  dcter- 
mined  with  any  precifion  ;■  becaufe  this  depcnds  on  the* 
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f rafi«r&»  of  the  rdodtj  af  the  vaiie  to  tbat  of  the 
current  of  heated  air.  This  is  fub|e£l  to  no  rule,  being 
changed  according  to  the  load  of  the  jack.  We  inia- 
gine  that  an  obliquit]r  of  65  degrees  for  the  outer  endt 
of  the  Yanei  will  be  a  good  pofition  for  the  generality 
of  cafes.  MeAinger  defcribe$  an  ingenious  contrivance 
£)r  changing  thii  angle  at  plearure,  in  order  to  vary  the 
Telodty  of  the  motion.  £ach  vane  is  madt  to  turn 
Tound  B  nidTib,  which  Aands  out  like  a  radios  bom  the 
^andle,  and  the  vane  ia  moved  by  a  liiff  wire  attached  td 
one  of  the  comers  adjoining  to  the  axle.  Thefe  wiret 
are  attached  to  a  ring  which  Aidea  on  the  fpindk  like 
the  fpreader  of  an  tunbrella  {  and  it  is  ftopped  on  any 
part  of  tbe  fpindle  hy  a  pin  thruA  through  a  hole  in  the 
ipindle  and  ring.  We  mention  this  brieSy,  it  belng 
«afil7  underdood  by  mj  mechanic,  and  but  of  little  con» 
iequence,  becaub  the  machine  is  not  iuiceptible  of  mach 
preciAon. 

It  is  eary  to  iee  that  an  inerea^e  of  the  furiace  of  the 
mnes  will  increafe  the  power :  therefore  they  Aiould  oc- 
cupy  tbe  whole  fpice  of  the  drcle,  and  not  confift  of 
£>iir  narrow  armt  like  the  fails  of  a  windmiU.  It  u  bet- 
ter  to  makcmanj  narrow  vanes  than  a  few  broad  ones } 
a»  will  appear  plnn  to  one  wcll  acquainted  with  thc 
Htode  oi  impulfe  of  Auids  ading  obliquely.  We  ftcom- 
mend  eight  or  twelve  at  leatt  }  and  each  vaBe  (heuld 
be  Ib  braad,  that  when  the  whole  is  held  perpendicnlar 
between  th«  eye  and  the  light,  no  light  (hall  oome 
through  the  ily,  the  vanes  overlap(nng  each  other  «  verf 
JmaU  matter,  We  alio  recommend  the  making  them 
of  iUAT  plate.  Their  weight  centributes  to  the  iteady 
motion,  and  enables  the  ily,  which  has  acquircd  a  con> 
Aderable  velocity  during  a  &vaurable  poStion  of  tlungs, 
to  Ktain  •  momentum  fufiicieBt  to  pull  roond  the  ipit 
while  the  beavy  fide  of  the  meat  is  rifing  {irom  ita  loweit 
poStion.  In  fuch  a  StuaUon  «  Hgbt  iy  ibon  loies  itt 
momentum,  and  the  iack  ilaggers  onder  tts  load. 

It  is  i^ain,  fram  what  has  been  faid,  that  the  fly  ihould 
occupy  the  whole  of  that  (edion  of  the  vcnt  w^re  it  is 
placed.  The  vent  mua  theiefi«e  be  brought  to  a  round 
lorm  in  that  place,  that  oone  of  die  concnt  may  pa6 
ulelefsly  by  it. 

It  is  an  importanl  queftian  where  the  fly  ihoold  be 
placed.  If  b  a  wide  part  of  ihe  vcnt,  it  will  luive  s 
great  furface,  and  aS  by  a  long  lever }  bot  the  cnrrent 
m  that  place  is  ilow,  and  its  impulfe  weak.  This  is  a  fit 
fiibje£i  of  cakulation.  Suppoie  that  we  have  it  in  our 
«hiMce  to  place  it  «ther  as  it  b  drawn  in  the  figUre,  or 
&rther  up  at  ;,  whera  its  diameter  mnft  be  one  ba1f  of 
«rhat  it  is  at  G.'  Since  the  fame  ^uandty  of  heated  air 
paSIes  thraugh  both  (edions,  >nd  the  fedton  g  has  only 
<me-fourth  of  the  area  of  thie  (cdion  G,  it  is  plain  that 
|he  air  muft  be  monng  &>ar  timetiafier,'and  that  its  im- 
pulfe  is  16  times  greater.  But  Uie  ^urAce  on  which  it 
is  ading  is  the  iburth  part  of  diat  of  the  fly  G ;  the  ac- 
tual  impulfe  therefore  is  only  iaus  times  greater,  fuppo- 
fing  both  ilies  to  be  moving  with  the  &me  relatrce  ve> 
locity  in  rcfpe£t  af  thc  cunent ;  that  is,  the  rim  of  each 
moving  with  the  iame  portion  af  the  veIocity  of  the  cun 
sent.  This  mll  be  dK  caiĕ  when  the  fmaU  fly  tumt 
«ght  times  as  often  m  a  minnte  at  the  large  i!y :  iat 
the  air  is  moving  faur'  times  as  qnick  at  g,  and  the  dia- 
meler  of  g  is  ane-half  of  that  of  G.  Therelbre,  when 
the  iiBaU  fly  i*  tiirning  dght  tinwt  at  ^ick  at  the  grcat 


one,  there  is  a  ^ttndruple  impulie  ading  at  hal^  ttie  jb  jaite 
^ance  from  the  axis.  The  momentum  or  energy  then. 
fore  of  the  cutrent  is  double.  Therefote,  fiippofing  the 
pmon,  wbeel,  and  poUeys  of  hoth  jacks  to  be  the  baie, 
the  jack  wilh  the  rmall  Ay,  placed  in  the  narrow  part  of 
the  vent,  wiU  be  16  times  nwre  powetiuL 

By  this  example,  raore  eafily  underAood  than  a  ge. 
neral  proce&,  it  appeart  that  it  is  of  particular  impor. 
tance  to  place  the  fty  in  an  elevated  part  of  the  vest, 
where  the  area  may  be  much  contraded.  In  order  ftiU 
&rther  to  incteafe  the  power  of  the  machine,  it  woold 
be  very  proper  to  lengthen  the  f(nndle  ftiU  more,  and  to 
put  another  ily  on  it  at  a  canfidmble  di&uice  aboYC  ths 
firft,  and  a  third  above  this,  &c. 

As  the  vclodiy  of  the  current  ehangct  by  ercty 
change  of  the  fire,  the  motion  of  this  jack  muft  be  veiy 
imAeady.  To  render  it  as  adjuAable  as  may  be  to  the 
particular  purpoie  of  the  cook,  the  puUey  £  hat  iĕvenl 
grooves  of  different  diameters,  and  the  ipit  tums  more 
or  lefs  ilowly,  by  the  fame  motion  of  the  fly,  accordiag 
Rs  it  hangs  bthe  chain  by  a  largcr  or  (iiiaUcr  puUey  oi 
groove. 

Such  is  the  conAradion  of  the  (inoke-jack  in  its  moft 
fimple  ibim.  Some  are  more  artifidal  and  compUcated, 
having,  in  place  Df  the  puUeys  and  coiueding  chain,  a 
fpiiidle  coming  down  firom  the  hoiizontal  axis  BC  On 
the  upper  end  of  this  fpindle  !t  a  hoiisontal  contnte 
wheel,  driven  by  a  pinion  in  place  of  the  pulley  C.  Oa 
the  lower  end  ia  a  pinion,  dnving  a  contnte  wheel  in 
plaoe  of  the  puUey  £.  This  conftrudion  is  reprelent- 
ed  in  fig.  6.  Others  are  eanftrufted  more  fimply,  inlit.(> 
the  manner  repre&nted  in  fi^,  7.  Bot  onr  fitft  coii-rig-> 
Arudion  has  great  advantage  m  jpmnt  of  (implidty,  and 
allowt  a  more  eary  adjuitment  of  the  /pit,  wluch  laay  be 
brought  nearer  to  the  fire  or  removed  &rther  fram  it 
without  any  trouble ;  whereas,  in  the  others,  tnth  a 
tnin  of  wheels  and  {nniaiis,  tUt  cannot  be  doiie  with* 
out  feveral  changet  of  pint  and  icrewt.  Tbe  only  ia- 
perfe3ioB  of  the  puUey  it,  that  by  long  u(e  the  grooTes 
become  (limiery,  and  an  iU-balanced  jomt  is  apt  to  hold 
back  the  (pit,  while  the  chain  llides  in  the  gtooves. 
This  may  be  completdy  prevented  by  makmg  the 

r>ves  flat  itiftead  of  angular  (which  greatly  dimuulhes 
fiaAian),  and  fumiihing  them  with  ihort  (hids  or 
pins  which  take  into  every  third  or  iburth  litik  of  the 
chun.  If  the  chain  be  made  of  the  fimpleft  &nii,  with 
flat  Unkt,  and  each  link  be  made  of  an  exad  length 
(malung  diem  aU  on  a  mould),  the  motion  wiU  be  as 
eafy  as  with  any  wheelwork,  aiid  without  the  Ieaft  chance 
of  ilipping. 

It  it  always  of  importance  to  avoid  this  (Eppmg  of 
tlie  chun  by  bidancing  the  loaded  fpit.  Far  tlus  por' 
pofe  it  will  be  «Ktremely  convenient  to  lianrc  what  ii 
ealled  a  batance-Jknoer.  Let  a  part  of  the  fpit,  inuBe- 
diately  adjdning  to  the  puUey,  be  made  round,  md  let 
an  arm  be  made  to  tura  on  itiUiHy,  fo  that  it  may  be 
made  faft  in  any  poStion  by  a  ferew.  Let  a  leaden  baU 
be  made  to  ilide  along  this  arm,  with  a  fcrew  to  feften 
Jt  «t  any  diftance  from  the  fpit.  When  the  meat  is 
i^tted,  lay  it  on  the  racks,  and  the  faeav{eft  &ie  wiU 
immediately  plaee  itfelf '  undermoft.  Now  tum  toond 
the  balance-ik.ewer,~  fa  that  it  may'  point  AraTght  np- 
wards,  and  make  it  h&  m  that  pofition  by  the  fcrew. 
Put  the  leaden  ball  on  it,  and  ilide  it  bwards  or  oA- 
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'm»  wanii  ti9  it  e»Aly  balances  the  heiYy  Ade,  wliich  toU 
Ut  ippear  bj  the  fpil's  lemBining  ia  any  poiition  in  which 
£*"*  it  w  put. 

r  The  greated  didicultj  h  to  keep  the  macbine  in  ra> 

paic.    The  eAential  part  of  it,  the  firlt  inover,  ihe  fly, 

ind  the  pinion  and  wheel,  by  which  its  motion  is  trBiif« 

mitted  to  the  re(l  of  ihe  machine,  are  fituated  in  a  place 

of  diiBcuIt  acceis,  and  where  they  are  enpo^ed  to  vio> 

Jent  beat  and  to  the  fmoke  and  foot.    The  whole  weight 

oftheffy,  reilingonthe  lower  pivot  I,  muft  cxert  a 

^eat  preSiire  there,  and  occa/ion  great  iiridlion,  even 

whcn  this  pinion  is  reduced  to  the  ImsdleA  itze  that  is 

compatible  with  the  neceSary  Arength.    The  pivot  muft 

be  of  hardened  (leel,  tapered  like  an  obtufe  conc,  and 

null  turn  in  a  conical  focket,  alfo  of  hardened  Iteel  or 

of  bell-metal ;  and  this  feat  of  pieSbre  and  i&iAion  muft 

be  continually  fupplied  with  oil,  which  it  confumes  very 

oincUy.   It  is  not  fufficient  that  it  be  from  time  to  time 

unesred  with  an  oiled  feather }  there  muil  be  an  tron 

cop  formed  round  the  focket,  and  kept  fillcd  with  oil. 

h  is  iiirprifing  how  quickly  it  dliappears }  it  foon  be> 

comes  clammy  by  evaporation,  and  by  the  foot  which 

gatber?  about  it.     Tbe  continucd  rubbiag  of  the  pivot 

and  focket  wears  them  both  very  faft  ;,and  this  is  in- 

CTeafed  by  hard  powders,  fuch  as  ^andy  dui^  that  aie 

hunied  up  by  the  rapid  current  every  time  that  the 

cook  fHrs  tbe  fire.    Thefe,  ^etting  between  the  rub< 

bbgparts,  caufe  them  to  gnnd  and  wear  each  other 

prodigioudy.     It  is  a  great  impiovement  to  invert  theie 

nibbing  parts.     Let  the  lowei  end  of  the  fpindle  be  of 

a  coniiderable  tluckneis,  and  have  a  cimical  hollow  nice- 

Jj  drilled  in  its  extremity.     Let  a  blunt-pcinted  cont* 

cal  pin  riiĕ  up  in  the  mlddle  of  the  tal  cup,  on  whicb 

the  conical  hollow  of  the  Ipmdle  may  iefi.     Here  will 

be  the  fiime  ileady  fupport,  and  the  fame  fii£lion  as  in 

the  other  way  ;,  but  no  grinding  duR  can  now  lodge  be> 

tween  the  pivot  and  its  locket :  and  if  this  npright  pin 

be  ferewed  up  through  the  bottom  of  the  cup,  it  may 

be  fcrewed  &rther  up  in  proportion  as  it  wears ;  and 

thus  the  upper  pivot  g  will  never  defert  its  hole,  a  thiBg. 

which  Ibon  happens  in  the  common  way.     We  can  fiiy 

irom  experience,  that  a  jack  conflru£ted  in  this  way  will 

not  iequire  the  fifth  part  of  the  lepairs  of  one  dooe  in 

the  other  waj. 

It  is  6f  importapce  that  the  wiiole  be  fo  put  toge- 

thĕr  as  to  be  eafily  taken  down,  in  order  to  fweep  the 

Tent,  or  to  be  repaired,  &c.     For  this  purpo^e,  let  the 

cro&  bar  which  carries  the  lower  end  of  the  upright 

fpndle  be  placed  a  little  on  one  fide  of  the  perpendicu» 

lar  line  &atn  the  upper  pivot  hole.    Let  the  cock  which 

ewties  the  oiL-cnp  and  the  pivot  of  the  horizontaI  ans 

BC  be  lcrewed  to  one  fide  of  this  ciois  bar,  fo  that  the 

ceDtie  of  tbe  cup  may  be  exa£Uy  imder  the  upper  pivot 

hole..    By  thls  conAruAion  we  have  only  to  unferew 

thu  cock,  and  then  both  axles  come  out  of  their  places 

at  oDcc,  and  may  be  replaced  without  any  tronUe.   We 

ha*e  iketclied  in  fig.  8.  the  manner  in  which  this  may 

be  done,  wbere  M  reprefents  a  iedion  of  the  lower  crofs 

bar.     BCI>£  is  the  cock,  fixed  to  the  bar  by  the  pins 

irbich  go  through  both,  with  finger  nuts  a  and  b  on  the 

appofite  fide.     F  t  is  the  haid  ileel  pin  with  the  conicat 

top  if  oo  which  the  lower  end  I  of  the  upright  fpindle 

AG  n&3f  in  the  manner  recommended  as  the  iiefi  and 

moA  durable.     The  pivot  of  the  hoiizontal  axis  tumt 

m  a  hole  at  £  thc  top  of  tbe  cock. 
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After  aH,  Trĕ  wia&  ackiwwledge  that  (ke  finoke-jack 
u  inferior  to  the  common  jack  that  is  moved  by  a  weight. 
It  is  more  expenfiye  at  firft,  and  requiies  more  firequent 
repairs  ;  its  motion  is  not  Ib  lauch  oader  command  ; 
occafions  foot  to  be  thrown  abont  the  fire,  to  the  great 
annoyance  of  the  cook ;  and  it  u  a  great  encuasbrance 
when  we  woald  clean  the  vent. 

SMOKĔ-PariAings.  The  pentecoitals  or  cu&omarjr 
oblations  o&red  by  the  difperfed  inhaUtants  within  a 
diocefe  when  they  made  their  preccAion  to  the  mothet 
or  cathedral  chucch,  came  by  degreesinto  a  itanding  m- 
nual  rent  called  fmeke-farihings, 

SMOK£-SUver.  Lands  were  holden  in  fome  places  b^ 
the  payraent  of  the  fum  of  6d.  yearly  to  the  iheriff» 
called  fnmhe-fUver  (Par.  4.  £dw.  VI.).  Smoke-fiIver 
and  fmoke-pcnny  are  to  be  paid  to  the  ndniilers  of  di» 
vers  parilhes  as  a  taodtu  in  lieu  of  tithe-wood :  and  in 
fome  manors  {brmerly  belonging  to  religious  houfes^ 
there  is  iUII  paid,  as  appendant  to  the  fiud  manoss,  the 
andent  Peter-pence,  by  thename  oifpioie-money  {Tvoifit^ 
Hj/l.  Yindieat.  77.).— The  biihop  c^  London  anM  1444: 
iSiied  out  his  conu>uffion,  Ad  uvandum  k  finoke-£u'> 
things,  &c. 

SMOLENSKO,  ■  large  and  ftrang  dty  of  RuAia^ 
■nd  capiul  of  a  palatiaate  of  the  fa»e  name,  with  & 
caiUe  feated  on  a  mountttn»  and  a  lMihop's  fec.  It  ii. 
Arong  i>y  its  Ctuation,  being  in  the  middle  of  a  wood,. 
Htd  taKToonded  by  alinoA  inacceAible  mountains.  It  has 
been  taken  and  retaken  feveral  times  by  the  Poles  and 
RuAians ;  but  thefe  laft  have  had  pofleflion  of  it  ever 
fince  the  year  1687.  ^^  **  ieated  on  the  river  Nieper,. 
near  the  frontiers  of  Ijthuania,  188  nules  fouth-weft  oT 
Mofcow.     £.  Long.  31.  32.  N.  Lat.  54.  50. 

Smounsko,  a  ducny  and  palatinate  ot  Ruilia,  bound» 
ed  <m  the  north  by  Biela,  on  the  eaft  by  the  duchy  of^ 
Mofeow,  on  the  fouth  by  that  of  Severia  and  the  pala» 
tinate  of  MciAaw,  and  on  the  weft  by  the  ikme  pal8tt<> 
nate  and  by  that  of  Witepik.  It  is  &U  of  iastSa  and 
mountains  :  and  the  capital  is  of  tbe  iame  name. 

SMOLLET,  Dr  Tobias,  an  author  whofe  writingS 
will  tranfinit  hu  name  witb  honoor  to  poAerity,  was 
bom  in  the  year  1 720  at  a  fmall  village  within  tw» 
miles  of  Caineron,  on  the  banks  of  the  river  Leven. 
He  appeais  to  have  recdred  a  claffical  educadon,  and 
was  bred  to  the  pradice  of  phyfie  and  furgery  ;  and  ia 
the  early  pert  of  his  life  iĕrved  as  a  furgeon's  mate  in 
the  navy. 

The  Hiddents  that  befel  him  dunng  his  contbniance 
in  this  capacity  ferTed  as  a  fonndation  for  Roderic  Ran- 
dom,  one  of  the  moft  entertaining  noveIs  in  the  Englilb 
tongue.  He  was  preient  at  the  fiege  of  Carthagena  ^ 
and  in  the  before  mcntioned  novel  he  has  giTen  a  iaith- 
fiil,  though  not  veiy  pleafing,  account  of  tbe  mauage-^ 
ment  of  tnat  ill-conduded  expedition,  which  he  cenfurea. 
in  the  warmeft  terms,  and  from  circumftances  which  fell 
under.  bis  own  particular  obfervatien. 

His  conne£tion  witb  the  fea  feems  not  to  have  been 
of  long  continuance ;  aad  it  is  probabk  that  he  wrote 
feveral  picces  beSace  he  became  known  to  the  public  by 
hu  captal  produAioiM.  Tbe  firft_  piece  we  know  of ' 
wttb  certainty  is  a  Satire  in  two  parts,  printed  firft  ia< 
the  yeart  1746  and  1747,  and  reprinted  in  a  CoUe£lion 
of  bis  Plays  and  Poems  in  1777.  About  this  period,  or 
fome  tinte  befbre,  he  wrote&r  Mr  Rich  an  opcra  intitled 
Alcefte^  whicb  bas  nevei  been  perfi»nB«i  noi  printedi. 
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jliaollet  •  AttheBgeof  18  he  wrote  »  ingtiy  intitled  The 
Regicide,  wunded  on  tbe  Aoij  of  the  a^aJination  of 
James  I.  of  Scotland.  In  the  preface  lo  this  piece, 
publiAied  by  <i]b{criptton  in  the  year  1749,  he  bitteriy 
eKlaimed  againil  f«lfe  patrons,  and  the  duplicity  of 
theatrical  managers.  Tbe  wannth  and  impetuolity  of 
his  temper  hurried  him,  on  thii  occaiion,  into  unjuA  re- 
Heaions  againft  the  late  George.  Lord  Lyttleton  and 
JMr  Garricli :  th«  charadler  of  the  ibrmer  he  chara6ter- 
ifed  in  the  novel  of  Peregrine  Pickle,  and  he  added  a 
burlerque  of  the  Monody  written  by  that  nobleman  on 
the  dtaih  of  his  lady.  AgainR  Mr  Garrick  he  made 
jllibcral  ill-founded  ciiticifms  ;  and  in  his  novel  of  Ro- 
deric  RandcMn  gare  a  very  unGur  teprefentation  of  bit 
treatment  of  him  refpe£ling  this  tragedy.  Of  this  con- 
duft  he  afterwards  repented^  and  acknowledged  his  er- 
jors  ;  though  in  the  fubfequent  editions  of  the  novel  the 
paSTages  which  were  the  haily  e£fbfions  of  dilappointment 
were  not  omitted. 

However,  in  giving  a  Iketch  of  the  liberal  arts  in 
his  Hiftory  of  England,  he  atterwards  remarked,  "  the 
exhibitions  of  the  flage  were  improTed  to  tbe  moA  ex- 
quilite  entertainment  by  the  talents  and  management  of 
Garrick,  who  greatly  TurpaiTed  all  his  predecetrors  of 
this  and  peihapt  every  other  nation,  in  his  genius  for 
jidiiig,  in  the  fweetnefs  and  Tariety  of  his  tones,  the  ir- 
iefiftible  magic  of  his  eye,  the  fite  and  vivaci^  of  his 
adion,  the  eloqucnce  of  attitude,  and  Uie  whole  pathos 
4>f  e^preHion. 

Not  fatisfied  with  this  public  ^eclaration,  he  wrote 
an  apology  to  Mr  Garrick  in  ftill  Aronger  lerms.  With 
thefe  ample  conceHions,  Mr  Garrick  was  completely  fa- 
tisfied  ;  fo  that  in  1757,  when  Dr  Smollet's  comedy  of 
the  Reprifals,  an  alterpiece  of  two  a£ls,  was  perfbrmed 
»t  Drury  Lane  theatre,  the  latter  ackndwledeed  hirorelf 
highly  obliged  for  thc  friendly  care  of  Mr  Garrick  ex- 
erted  in  preparing  it  for  tbe  ftage ;  and  Aill  more  for 
his  a6ting  the  part  of  Lurignan  in  Zara  for  his  bene£t, 
on  the  fixth  inftead  of  the  ninth  night,  to  which  he  was 
only  inUtled  by  the  cuAom  of  the  theatre. 

The  Advenluresof  Roderic  Random,  publiAedin  1748^ 
2  vols  i2mo,  a  book  which  ftill  continues  to  have  a  moft 
extenfive  fale,  firft  eftablilhed  the  Dodor^s  reputation. 
AU  thc  firft  volume  and  the  beginning  of  the  fecond  ap- 
pear  to  confift  of  real  incldent  and  chara£ter,  ihough 
certainly  a  good  deal  heightened  and  dirguired.  The 
Judge  his  grandfather,  Crab  and  Potion  the  two  apo- 
thecaries,  and  'Squire  Gawky,  were  chara^ers  well 
Juiown  in  that  part  of  thc  kingdom  wbere  the  fcene  was 
laid.  Captains  Oakhum  and  Whiffle,  Do^lors  Mack- 
ihane  and  Morgan,  wereaKo  faid  to  be  real  perfonages  ; 
bttt  their  names  we  haTe  either  never  leamed  or  have 
now  forgotten.  A  bookbinder  and  barber  long  eager- 
'ly  contended  for  being  Aiadowed  under  the  name  of 
Strap.  Tbe  Dodor  feems  to  have  enjoyed  a  peculiar 
felicity  in  defcribing  fea  char«£ters,  particularly  the 
efficers  and  failors  of  the  navy.  His  Trunnion,  Hatch- 
way,  and  Pipes,  are  highly  fini(hcd  originals;  but 
what  ekceeds  tkem  all,  and  perhaps  equals  any  charac- 
ter  that  has  yet  been  painted  by  the  happied  genius  of 
ancient  or  modem  limes,  is'  his  Lieutenimt  £owling. 
Thu  is  indeed  nature  itrelf ;  original,  unique,  and  /tii 
getieris. 

By  the  publicaUon  of  this  work  the  Dof^or  had  ac- 
'^uiied  To^icat.a  leputatlon,  that  hen£eforth  a  certala 
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degree  of  fuccef$  was  infured  to  every  thing  known  or 
fuipe£ted  to  proceed  from  his  hand.  Li  the  courie  of 
a  few  years,  the  Advcntures  of  Peregrine  Pickle  ap- 
peared  ;  e  work  of  great  ingenuity  and  conirivance  in 
the  compofition,  and  in  which  an  uncommon  degree  of 
erudition  is  difplayed,  particularly  in  the  dercription  of 
the  entertainment  given  by  the  Repoblican  DoAor,  af- 
ter  the  manner  of  the  ancients.  Under  this  perfonage 
the  late  Dr  Akenfide,  author  of  The  Pleafures  of  Ima- 
gination,  is  fuppofed  to  be  lypiSed  ;  and  it  would  be 
diSicuIt  to  determine  whether  profound  leaming  or  ge* 
ntiine  hnmour  predominale  moft  in  this  epifode.  An- 
Other  epifode  of  The  Adventures  of  a  Lady  of  Ouahty, 
Iikewife  inferted  in  this  work,  contributed  greatly  to  iti 
fuccefs,  and  is  indeed  admirably  executed  ;  tbe  materials, 
it  is  faid,  the  lady  herfelf  (the  celebrated  Lady  VaHey 
fiimi(hed. 

Tbe£!  were  not  the  only  original  coropofitlons  of  thu 
ttamp  with  which  the  DoAor  has  favoured  the  public 
Ferdinand  Count  Fathom,  and  Sir  Launcelot  GreaTcs, 
are  ftill  in  the  lift  of  what  may  be  called  reading  novelt, 
and  bave  gone  through  feveral  editions ;  but  there  is  no 
injuAice  in  placing  them  in  a  rank  far  below  the  fonner. 
No  doubt  inTention,  chara£ler,  compofition,  and  con- 
trivance,  are  to  be  found  in  both  }  but  then  fituations 
are  defcribed  which  are  hardly  poAible,  and  charaden 
are  painted  which,  if  not  altogether  unexampled,  are  at 
leaft  incompatible  with  modern  manners }  and  which 
ought  not  to  be,  as  the  fcenes  are  laid  in  modem 
times. 

•  The  ]aft  work  which  we  believe  the  HoBtat  pnblilhed 
was  of  much  the  fame  fpecies,  but  caft  tnto  a  different 
fortn— -The  £xpedition  of  Humphrey  Clinker.  It  con- 
fifts  of  a  fcries  of  letters,  written  by  diSerent  perTons  to 
their  refpeftive  correfpondents.  He  has  here  cirefully 
avoided  the  faults  which  roay  be  juftly  charged  to  blt  t^ro 
&rmer  produ6)ions.  Here  are  no  extravagant  charac- 
ters  nor  unnatural  fituations.  Qn  the  contraty,  an  ad- 
mirable  knowlcdge  of  life  and  manners  is  di^played ;  and 
moft  ufeful  leirons  are  given  applicable  to  intereAing  bat 
to  very  common  fituations. 

We  know  not  whether  the  remark  bas  been  made, 
biit  there  is  certainly  a  very  obvious  fimilitude  betneen 
the  charaders  of  the  three  heroes  of  the  Do£lor's  cbief 
pTodu£lions.  Roderic  Random,  Peregrine  Pickle,  lod 
Matthew  Bramble,  are  all  brothers  or  the  faroe  fami]j. 
The  fame  fatirical,  cynical  difpofirion,  -the  fame  gene- 
rofity  and  benevolence,  are  the  diftinguiftiing  and  cha- 
ra£teriflical  features  of  all  three  ;  but  they  are  &r  fram 
being  fervile  copies  or  imitations  ef  cach  other.  They 
differ  as  rouch  as  the  Ajax,  Diomed,  and  Achiltes  of 
Hoiper.  Tbis  was  un^oubtedly  a  great  effort  of  ge- 
nius ;  and  the  Do£Vor  fcems  to  have  deicribed  his  om 
charader  at  the  different  ftages  and  fituations  of  his 
life. 

Before  he  took  a  houfe  at  Cheirea,  he  attempUd  to 
fettle  as  praditioner  of  phyfic  at  Bath }  and  nith  thst 
Tiew  wrote  a  treatiie  on  the  waten ;  but  was  unfucceis- 
ful,  chieily  becaule  he  conld  not  render  himrelf  agree- 
able  to  the  women,  whoie  £ivour  is  cerlainly  of  gieat 
confequence  to  all  candidates  for  eroipence|(  whcther  ia 
mcdicine  or  diTinity.  Tbis,  however,  was  a  liltle  «x- 
traordinary ;  for  thofe  who  remembered  Dr  Smollet  at 
that  timie,caanot  but  acknowledge  that  he  was  asgrace- 
ful  and  handlbme  a  maa  as  anj  of  the  age  be  Ut»!  >i>i 
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Iwnet  heliii^,  theri»  was  a  certaia  dignity  in  hls  air  and  man* 
•T"'  ner  wbich  could  not  but  infpire  refpe£l  whefever  he  ap- 
peared.  Perhapy  he  was  too  foon  d!fcouraged  ;  in  all 
pobability,  had  he  perfevered,  a  man  of  his  great  leam- 
me,  profound  fagacily,  and  intenfe  appl^^ation,  hefides 
being  endued  with  eyery  otber  external  as  well  as  inter» 
nalaccompU(hment,:inu(t  bave  at  Iaft  fucceeded,  and, 
had  he  attained  lo  common  old  age,  been  at  the  head  of 
his  profe(non.    . 

Abandoning  phyGc  altogether  as  a  pro^eHion,  he  £xr 

ed  his  reiidence  at  Che1fea,  and  tumcd  his  thpughts  .en- 

tirelj  to  writing.     Yet,  as  an  author,  he  was  not  near 

k  faccefsful  as  his  happy  genius  and  acknowledged  me- 

rit  certainly  deferved.      He  never   acquired  a    patron 

tniong  the  great,  who  by  his  favour  or  benelicence  re- 

£eved  hina  Irom  the  neceinty  of  writing  for  a  fubfillence, 

llie  truth  is,  Dr  SmoIIet  poiTeired  a  Ioftinefs  and  elqva- 

tion  of  fentiment  and  chara^er  which  appear  to  havc 

difi]ualified  him  for  paying  court  to  thofe  who  were  ca- 

pahle  of  conferring  favours.     It  would  be  wrong  to  call 

thisdilpeiitionprtde  or  haughtinefs;  4)'' to  his  equals 

and  inferiors  hc  was  ever  polite,  friendly,  and  generous. 

fiookfeIlers  may  therefore  be  faid  to  have  been  his  on- 

ly  patrons ;  and  from  them  he  had  conllant  employ- 

ment   in   tranOating,  compiling,    and  reviewing.     He 

tranAatcd  Gil  Blas  and  Don  Quixote,  both  fo  happily, 

tbat  all  the  former  traudations  of  thefe  cxcellent  pro- 

dn^ons  of  genius  have  been  almoH  fuperfeded  by  his. 

EEs  name  Ukewife  appears  to  a  tranAation  of  Volture's 

Prole  Works  j  but  little  of  it  wa»   done  by  his  own 

hand  ;  he  only  revifcd  it,  and  added  a  few  sotes.     He 

«as  concerned  in  a  great- variety  of  compilations.     His 

Hiftory    of  England  was  the  principal  work  of  that 

kind.  °    It  bad  a  mod  exten{lve  iale  ;  and  the  Do^tor  is 

faid  to  have  received  2000I.  for  writing  it  and  the  con- 

Itnhalion. 

In  4755  he  fet  on  foot  the  Critical  Review,  and, 
continued  the  principal  manager  of  it  lill  he  went  abroad 
&rthe  &tA  tirae  in  the  year  1765.  He  was  perhaps 
4oo  acrimonious  fometimes  in  the  condu£l  of  that  work  -, 
and  at  the  fame  time  dirplayed  too  -much  fenlibility 
when  any  of  the  unfortunate  authors  attempted  to  reta- 
liate  who(ĕ  works  he  had  perhaps  judly  cenfured. 

Among  other  controverfies  in  which  his  engagements 
in  ihi*  publication  involved  him,  the  moft  material  in 
ita  confequences  was  that  occarioned  by  his  remarks  on 
•  pamphlet  publiOied  by  Admiral  Knowles.  That  gen- 
tleman,  in  defence  of  his  condu£t  on  the  expedition  to 
Ilochfort,  publi(hed  a  vindication  ofhimfelf  j  which  fal- 
ling  und«r  the  Do6\or's  exaraination,  produced  forae 
Yery  (eTcre  Aridures  both  on  the  performance  and  on 
the  chant£ler  of  the  writer.  The  admiral  immediately 
commenced  a  profecution  againlt  the  printer  ;  declaring 
at  the  iame  time  that  he  deGred  only  to  be  informea 
Kho  the  writer  was,  that  if  he  proved  to  be  a  gentle- 
man  he  might  obtain  the  fatisfamon  of  one  from  him. 
In  this  afFair  the  Dodor  behaved  both  with  prudence 
and  with  fpirit.  DeSrous  of  compromiiing  the  difpute 
with  the  admiral  in  an  amicable  manner,  he  applied  to 
bis  fnend  Mr  Wilkes  to  interpo(e  his  good  oihces  n-ith 
his  opponent.  The  admiral,  however,  was  inAesible  j 
aod  jad  as  {entence  was  going  to  be  pronounced  againA 
tbe  printer,  the  DoAor  came  bto  court,  avowed  him- 
ielf  the  Buthor  of  the  Stri£iures,  and  declared  himfelf 
jcady  to  give  Mr  Knowles  any  fati5fa%oa  he  chole, 
Yoi.  XrX.  Part  II. 


The  admiral  immediately  commenccd  a  ireih  adiatl  Smollet; 
againd  the  Doftor,  who  was  found  guiUy,  fined  lool., '  "  «  '* 
and  condemned  to  three  montb»  impriionment  in  the 
King's  Bench.  It  is  there  he  ia  faid  Ut  have  writliea 
the  Adventur«s  of  Sir  Launcelot  Gtwrps,  in  wliich  he 
has  defcribed  .fome  temarkable  charaders,  then  his  fel- 
low-prifoBer$. 

VVhen  Lord  Bute  wa«  called  to  the  chief  adminiilia- 
tion  of  aSairs,  h:  was  preTailed  upon  to  write  in  defeDce 
of  that  nobIeman's  meafures ;  which  he  did  in  a  weekly 
paper  called  the  Briton,  This  gave  riie  to  the  famous 
North  Briton  ;  wherein,  according  to  the  opinion  of 
the  public,  he  was  ratlier  baiBcd.  The  ttuth  is,  the 
Do£Ior  did  not  leem  to  poSeis  th<  talents  neceJTary  for 
political  altercation.  He  wanted  temper  and  coolners ; 
aod  his  frieDds  accufed  his  patron  of  having  denied  bim 
the  nece&kry  information,  and  eren  negle£ted  the  fulfiU 
ling  of  fome  of  his  other  engagements  with  him«  B« 
that  as  it  will,  ihe  Do£lor  is  faid  not  to  have  forg0tten 
hini  in  his  fubfequentperformance$.,.  .  , 

BeliJes  the  Briton,  J)r  SmoIIet  is  fuppofed  to  have 
wrilten  olher  pieces  in  fupport  of  the  caufe  he  efpoufcd. 
The  Adyentures  Df  an  At^m,  in  twoyolumes,  are  knpi^ii 
to  be  his  produ6lion.     , 

His  conAitution  being  at  lail  greatly  impaired  by  a 
fedentary  life  and  alTiduoi^s  application  to  Audy,  he 
.  went  abroad  for  hls  health  In  June  1763,  and  continued 
in  France  and  Italy  two  years.  He  wrote  an  account 
of  his  travels  in  a  feries  ofletters  to  fome  friends,which 
were  afterwards  publiilied  in  two  Yplumes  o3avo,  j  766^ 
During  all  that  tlme  he  appears  to  have  laboured  under 
a  conrtant  fit  of  chagrin.  A  very  ilight  per^fal  of  lhefe 
letlers  will  fufhciently  evince  that  this  obfervation  is 
founded  in  faft,  and  is  indeed  a  melancholy  inilance  of 
thelnAuence  of  bodily  dlilempcr  oyer  the  beft  dirpoii- 
tion. 

Hls  relation  of  his  travels  is  a£lually  cynical ;  for 
whlch  Sterne,  in  hls  Sentlmental  Journey,  lias  animad- 
verted  on  him  under  the  chara£ler  of  Smelfungu$.  The 
Dodlor  Iived  to  rcturn  to  his  native  country  :  hut  hls 
health  continuing  to  dscllne,  and  meeting  with  fre(h 
mortlAcatlons  and  dIfappointments, .  he  went  back  ta 
Italy,  where  he  dledln  Oclober  21.  1771.  Hewas  em- 
played,  during  the  lall  years  of  hls  Iife,  in  abridging  the 
Modern  Univerfal  Hlilory,  great  part  of  which  he  had 
orlginaNy  written  hlmfelf,  particularly  the  hiilorics  of 
France,  Italy,  and  Germany. 

He  certainly  met  with  many  mortification$  and  dif. 
appointmenls ;  whlch,  in  a  letter  to  Mr  Garrick,  he 
thus  feelingly  expre(res :  "  I  am  old  enough  to  bave 
feen  and  ob(erved,  that  we  arc  all  playthings  of  For« 
tune  \  and  that  it  depends  upon  fometbing  as  Infignifi. 
cant  and  pre£arious  as  the  toding  up  of  a  halfpenny, 
whether  a  man  rifes  to  aiRuence  and  honours,  or  conti* 
nues  to  his  dying  day  Aruggling  with  ihe  didiculties  and 
difgraces  of  liEe." 

It  would  be  needlefs  to  expatiate  on  the  charader  of 
a  raan  fo  well  knoYN^n  as  Dr  SmoIIet,  who  has,  befides, 
given  fo  many  ilriSures  of  his  own  charafter  and  man- 
ner  of  llving  in  his  writings,  particularly  in  Humphrey 
Cllnker;  where  he  appears  under  the  appellatlon  of 
Mr  Ser/e,  and  has  an  interview  with  Mr  Bramble  j  and 
his  manner  of  living  is  defcribed  in  another  letter,  where 
young  Melibrd  is  {uppofed  to  dine  with  him  at  his  houfe 
in  CheUea.  No  doubt  he  inade,moRev  by  his  j^p^nec. 
3IJ  tiw» 
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»Smo1Iet,  tions  with  the  bookfellers  j  and  had  he  been  a  rigid 
Smuggler?.  ecoBomift,  or  endued  with  the  gift  of  retention  (an  ex- 
predion  of  his  own),  he  might  have  lived  and  died  very 
independenl:.  Howerer,  to  do  judice  to  his  memory, 
his  diSicaltles,  whaterer  they  were,  proceeded  not  from 
extravagance  or  want  of  economy.  He  was  hofpitable, 
but  not  oilentatiouily  fo ;  and  his  table  was  plentiful,  but 
not  extravagrant.  No  doubt  he  had  his  fai)ings }  but 
ftill  it  would  be  di{Hcult  to  name  a  man  who  was  fo  re- 
fpe£lable  for  the  qualities  of  his  head,  or  more  amiable  for 
the  virtues  of  his  heart, 

Since  his  death  a  monument  has  been  erefted  to  his 
memory  near  Leghorn,  on  which  is  in(cribed  an  epitaph 
written  in  Latin  by  his  friend  Or  ArmArong,  author 
of  The  Art  of  Preferving  Health,  and  many  other  ex- 
cellent  pieces.  An  infcnption  written  in  L|fin  waslike- 
wi^e  inicribed  on  a  pillar  ereded  to  his  meroory  on  the 
banks  of  the  Leven,  by  one  of  his  relations. 

To  thefe  memoirs  we  are  extremely  forry  to  add,  that 
fo  late  as  1785  the  widow  of  Or  Smollet  was  reliding  in 
indigent  circumdances  at  Leghom.  On  this  account 
the  tragedy  of  Venice  Preferved  was  aAed  for  her  bene- 
fit  at  Edinburgh  on  the  ^th  of  March,  and  an  excellent 
prologue  fpoken  on  that  occafion. 

The  pieces  inferted  in  the  pofthumous  coIleAion  of 
Dr  Smollet's  plays  and  poems  are,  The  Regicide,  a 
tragedy  :  .The  Reprifal,  a  comedy ;  Advice  And  Re- 
proof,  two  fatires  }  The  ^Pears  of  Scotland  ;  Verfes  on 
a  Young  Lady  *,  a  Love  Elegy,  in  imitationof  Tibullus; 
two  Songs ;  a  Burlerque  Ode ;  Odes  to  Mirtb,  to 
Sleep,  to  Leven  Waler,  to  Blue-ey'd  Ann,  and  to  In- 
dependence. 

SMUGGLERS,  perfons  whoimport  oresport  prohi- 
bited  goods  without  paying  the  duties  appointed  by  the 
law. 

The  duties  of  cuftoms,  it  is  faid,  were  originally  in- 
Hitutcd,  in  order  to  enable  the  king  to  afFord  protec- 
flon  to  trade  againft  pirates  :  they  have  fince  been  con- 
tinued  as  a  branch  of  the  public  revenue.  As  duties 
irapofed  iipon  the  importation  of  goods  neceiTarily  raife 
their  price  above  what  they  might  otherwife  have  been 
fo]d  for,  a  tempta:ion  is  prerented  to  import  the  com- 
modity  clandeAinely  and  to  evade  the  duty.  Many 
perfons,  prompted  by  the  hopes  of  gain,  and  conBder- 
ing  the  violation  of  a  pofitive  law  of  this  nature  as 
in  no  refped  criminal  (an  idea  in  which  they  have 
been  encoaraged  by  a  great  part  of  the  community, 
.who  make  no  fcruple  to  purchafe  fmuggled  goods), 
have  engaged  in  this  illicit  trade.  It  was  impoAtble 
that  government  could  permit  this  praAict,  which  is 
highly  ihjarious  to  the  fair  trader,  as  the  (inuggler  is 
enabled  to  underfell  him,  while  at  the  fame  tiii)e  he  im- 
pairs  the  national  revenue,  and  thus  whoUy  deAroys  the 
end  for  which  thefe  duties  were  appointed.  Such  penal- 
ties  are  therefore  infli£led  as  it  was  thought  would  pre- 
vent  fmuggling. 

TVIany  laws  have  been  made  with  this  view.  If  any 
goods  be  ihipped  or  landed  without  warrant  and  pre- 
lence  of  an  oARcer,  the  veflel  (hall  be  forfeited,  and  the 
wharfinger  (hall  forfeit  lool.  and  the  mader  or  ma- 
liner  of  any  (hip  inward  bound  (hall  forfeit  the  value  of 
the  goods :  and  any  carman,  porter,  or  other  aflifting, 
Aiall  be  committed  to  gaol,  till  he  find  furety  of  his 
good  behayiour,  or  until  he  (hall  be  difcharged  by  the 
court  of  cxcbequer  (13  gt  14  C.  II.  c.  11.)     If  goods 
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be  relanded  after  drawback,  the  veffi;l  and  geods  lbaQ  Sosg 
be  fbrfeited  ;  and  every  peribn  concemed  therein  ihaU^~n[ 
forfeit  deuble  tbe  value  of  tbe  drawback  (8  An.c.  13.) 
Geods  taken  in  at  fea  (hall  be  forfeited,  and  allb  tbe 
veflel  into  which  they  are  taken  ;  and  cVery  perfon  con- 
cemed  iherein  (hall  forfeit  treblc  VBlue  (9  G.  II.  c.  35.) 
A  veirel  hovering  near  the  coaft  (hall  be  forfeited,  if 
under  jo  tons  burden  ;  and  the  goods  (hall  alfo  be  far- 
feited,  or  the  yalue  thereof  (5  G.  III.  c.  43.)  Periaat 
xeceiving  or  buying  run  goods  (hall  forfeit  2ol.  (8  G. 
c.  18.)  A  concealer  of  run  goods  (hall  forfeit  treble 
va]ue  (8  G.  c.  18.)  Offerine  run  goods  to  fale,  tbe 
iame  (hall  be  forfeited,  and  the  peilon  to  whom  they 
are  oSered  may  (eize  them ;  and  the  perfon  oSĕring 
them  to  fale  (hall  forfeit  treble  value  (11  G.  c.  3«.)  A 
porter  or  other  perfon  carrying  run  goods  (hall  £»rfint 
treble  value  (9  G.  II.  c.  35.)  Perbns  amed  or  dif- 
{Tttiled  carrying  nm  goodt  (hall  be  guilty  of  (elony, 
and  tranfported  iat  feven  years  (8  G.  c.  18.     9  G.  IL 

c.  3J0 

But  the  laft  Aatute,  19  G.  IL  c.  34.  is  for  this  por- 
pofe  iq/lar  omnium ;  for  it  makes  all  forcible  afts  of 
fmuggling,  carried  on  in  defiance  of  the  laws,  or  eten  i 
in  di(guife  to  evade  them,  felony  without  benefit  of  clcr-  { 
gy  :  ena^ling,  that  if  three  01  more  perfons  (hall  tt  j 
iemble,  with  fire-arms  or  other  o5en(ive  weapons,  to  af>  | 
(ift  in  the  illegal  exportation  or  importation  of  goods, 
or  in  refcuing  the  fame  after  feizure,  or  in  refcttmg  of* 
fenders  in  cuttody  ibr  fuch  offiences :  or  (hall  pais  with 
fuch  goods  in  diigttife  >  or  ihall  wound,  (hoot  at,  or  *f- 
fault,  any  oScers  of  the  revenue  when  in  the  execution 
of  their  duty  ;  fuch  perfons  (hall  be  £elons,  mthout  the 
beneiit  of  elergy. 

When  we  con(ider  the  nature,  and  ftill  more  the  hi- 
ftory  of  mankind,  we  muft  allow  that  the  ena3in{^of 
fevere  pcnal  laws  is  not  tbe  way  to  prevent  crimes.  It 
were  indeed  much  to  be  wi(hed  that  there  were  im)  fiicb 
thing  as  a  political  crime  ;  for  the  generality  of  men, 
but  efpecially  the  lower  orders,  not  difcerning  the  pro- 
priety  or  utility  of  fuch  laws,  confider  them  as  oppref' 
fire  and  tyrannical,  and  never  hefitate  to  violate  them 
when  they  can  do  it  with  impunity.  Inftead  therefore 
of  punilhing  fmugg]ers,  it  would  be  much  better  t»  n-^ 
move  the  temptation.  fiut  the  high  duties  wkichhave^ 
beeh  impofed  upon  the  importation  of  many  d>tfettnt 
forts  of  foreign  goods,  in  otder  to  difcourage  their  coii- 
iumption  in  Great  Britain,  have  in  many  cafes  ferved 
only  to  encourage  ibauggling  ;  and  in  all  cafes  bave  re- 
duced  the  revenue  of  the  cuAoms  below  what  moie  no- 
derate  duties  would  have  a^Csrded.  The  faying  of  Dr 
Swift,  that  in  the  arithmetic  of  the  cuiloms  two  »ni 
two,  inAead  of  making  four,  make  fometimes  only  one, 
holds  perfeAly  true  with  regaid  to  fuch  heavy  duties, 
which  never  could  have  been  impofed,  had  not  ihe  mer- 
cantile  fyftem  tanght  us,  in  many  cafes,  to  employ  tai- 
ation  as  an  inftrument,  not  of  revenue,  hut  af  mono- 

poiy- 

l*he  bounties  which  are  fometimes  gtven  upon  tbe 
exportation  of  home  produce  and  manufa£lures,  and  the 
drawbacks  which  are  paid  upon  the  re-exportabon  of 
the  greater  part  of  foreign  goods,  have  given  occaGen 
to  many  frauds,  and  to  a  Tpecies  of  fmuggling  more  de- 
ftruflive  of  the  public  revenue  than  any  other.  In  or- 
der  to  obtain  the  bounty  or  drawback,  the  goods,  it  i( 
well  known,  are  fometimes  Ihipped  and  tent  to  iea,  b*t 
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m^iJas  Toon  aft«rwards  clandciUnely  relanded  in  fome  other  part     church 


I  of  ths  country. 
^*"'.  Heavy  duties  betng  iinpofed  upon  almoll  all  goods 
imported,  our  merckant  iinporten  fmuggle  as  much, 
and  make  entry  of  as  little  as  tbey  can.  Our  merchant 
«porter»,  on  the  contrary,  make  entry  of  more  than 
they  e.\port ;  fomelimes  out  of  vanity,  and  to  pafs  for 
great  dealers  in  goods  which  pay  no  duty ;  and  fome» 
times  to  gain  a  bounty  or  a  drawback.  Our  exports, 
in  conrequence  of  thefe  difFerent  frauds,  appear  upon 
the  cuftorahoufe  books  greatly  to  overbalance  our  im. 
ports ;  to  the  unfpeakable  comfort  of  thofe  politicians 
who  meafurc  the  national  profperity  by  what  they  call 
the  balance  of  trade. 

SMirr,  in  Hujbandry,  a  di{eafe  in  corn,  when  tbe 
grains,  inllead  of  being  fi1Ied  vrith  f)our,  are  full  of  a 
ninking  black  powder.     Sse  Wheat. 

SMYRNA,  or  Jsmir,  at  prefent  the  largell  and 
licheH  city  of  Ada  Minor,  is  Htuated  in  north  latitude 
38°  28',  and  in  £.  Long.  27"  25'  from  Greenwich,  and 
about  1 83  miles  weil  by  fouth  of  Condantinople.  The 
town  extends  along  the  ihore  about  half  a  mile  on  a 
gentle  declivity.  The  houles  of  the  £nglifli,  French, 
and  Dutch  confttIs  are  handrome  ftru£lures ;  thefe,  with 
mod  of  thoTe  occupied  by  the  ChriAian  merchants,  are 
waihed  on  one  Ilde  by  the  fea,  fonning  a  (Ireet  named 
Trank-Jlreet,  from  its  being  folely  inhabitedby  Euro- 
pean  ChriAians.  In  the  year  1763  the  whole  of  this 
anarter  was  confumed  by  fire :  the  Ioft  fuftained  by 
tbis  calamity  in  merchand!fe  was  eftimated  at  a  million 
and  a  half  of  TurkiSi  doUars,  or  near  200,000! .  fter- 
ling.  The  port  is  one  of  the  fineft  of  the  Levant,  it 
being  able  to  contain  the  largcA  fteet ;  and  indeed 
there  are  feIdom  in  it  fewer  than  100  Oiips  of  different 
nations. 

A  caftle  ftand$  at  its  entrance,  and  commands  all  the 
fl)!pping  which  fail  in  or  out.  There  is  likewife  an  old 
ruinous  caftle,  near  a  mile  in  circumference,  which  ftands 
in  the  upper  part  of  the  -city,  and,  according  to  tradi- 
tion,  was  built  by  the  emprefs  Helena :  and  near  it  is 
•n  ancient  ftruflure,  faid  to  be  the  remains  of  a  palace 
where  the  Greek  council  was  held  when  Smyrna  was 
the  metropolis  of  Aila  Minor.  They  aIfo  fttow  the 
ruins  of  an  amphitheatre,  where  it  is  faid  St  Polycarp, 
tbe  firft  bifl)op,  fought  with  lions. 

This  city  is  about  faur  miles  in  circumference,  and 
nearly  of  a  triangular  fonn  ;  but  the  fide  next  the 
mountain  is  much  longer  than  the  other  fides.  The 
hoo&s  are  low,  and  moftly  built  with  clay  walls,  on  ac- 
count  of  the  earthquakes  to  which  the  country  is  fub- 
jed  ;  but  the  caravanferas  and  fome  other  of  the  public 
buildings  have  an  air  of  magnificence.  The  ftreets  are 
wide,  and  aImoft  a  continued  basar,  in  which  a  great 
part  of  the  merchandile  of  Europe  and  Afia  is  expofed 
to  (ale,  with  plenty  of  proriAons  ;  though  thefe  are  not 
lo  cheap  as  iii  many  other  parts  of  Turkey,  on  account 
of  the  popuIoufnefs  of  the  place,  and  the  great  refort 
of  foreigners.  It  is  faid  to  contain  15,000  Turks 
10,000  Greeks,  1 8oo  Jews,  200  Armenians,  and  200 
Franks  :  but  the  whole  population  is  computed  at 
120,000.  The  Turks  have  19  mofque$;  twochurches 
belong  to  the  Greeks  ;  one  to  the  Armenians  ;  and  the 
Jews  have  eight  fynagogues,  The  RomaniAs  have 
three  convents.  There  is  alfo  one  of  the  fathers  Della 
Terta  Santa.    Here  refides  an  arcbbiAiop  Df  the  Greek 
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a  Latin  biftiop  who  has  a  falary  from  Rome, 


with  the  tille  of  biftiop  of  Smyma  in  parlibus  injulelium  ; 
and  the  £nglifti  and  Dutch  fa£lories  have  each  their 
chaplain. 

The  walks  about  the  town  are  extremely  pleafant, 
particularly  on  the  weft  fide  of  Frank  ftreet,  where 
there  are  feveral  little  grove$  of  oraiige  and  lemon  trees, 
which  being  always  clothed  with  Ieaves,  blolToms,  and 
fruit,  regale  feveral  of  the  {enfes  at  the  Tame  time.  The 
vines  which  cover  the  liule  hilU  about  Smyrna  aiFord 
both  a  delightful  profpe£t  and  plenty  of  gt^pes,  of 
which  good  wine  is  made.  Thefe  hills  are  agreeably 
interfperfed  with  fertile  plains,  little  forefts  of  olives 
and  othcr  fruit-trees,  and  many  pleafure-houfcs,  to 
which  the  Franks  ufually  retlre  during  the  fummer.  In 
the  neighbourhood  of  Smyma  is  great  plenty  of  game 
and  wild-fowl,  and  particalarly  deer  and  wild-hogs. 
The  fea  allb  abounds  with  a  variety  of  good  fifti.  The 
£uropean  Chrlftians  are  here  allowed  all  imaginable  11- 
bertie;,  and  ufualiy  clothe  themfelves  afler  the  £uro- 
pean  manner. 

The  chief  commerce  of  this  city  confifts  in  raw  filk, 
filk-ftufts,  grograms,  and  cotton  yam. 

However,  the  unhealthfulneu  of  the  fituation,  and 
more  efpecially  ihe  frequeDt  earlhquakes,  from  which, 
it  is  faid,  they  are  fcarce]y  ever  free  for  two  years  to- 
gether,  and  which  have  been  felt  40  days  fucceifively, 
are  an  abatcment  of  the  pleafure  that  might  otherwiie 
be  enjoyed  here.  A  very  dreadful  one  happened  in 
June  1688,  which  overthrew  a  great  number  of  the 
boufes ;  and  the  rock  opening  where  the  caille  ftood, 
fwaIIowed  it  up,  and  no  Iefs  than  500O  petfons  pcriihed 
on  this  occafion. 

In  the  year  1758,  ia  defoIating  a  plague  raged  here, 
that  fcarcily  a  fufticient  number  of  the  inhabitants  fur- 
vived  to  gather  in  the  fruits  of  the  earth.  In  the  year 
1772,  three-fourth  parts  of  the  city  were  confumed  by 
fire  ;  and  fix  years  after  it  was  viiited  by  the  moft  dread- 
ful  earthquakes,  which  continued  from  the  25lh  of  June 
to  the  5th  of  July  ;  by  which  ^ucceiTiY-e  calaraities  the 
city  has  been  fo  much  reduced,  that  its  former  coiife- 
quence  is  never  likely  to  be  reftored. 

The  ladies  here  wear  the  oriental  dreis,  coniliting  of 
large  trowfers  or  breeches,  which  reacb  to  the  ancle ; 
long  vefts  of  ricb  filk  or  velvct,  lined  in  winter  wilh 
coftly  furs  ;  and  round  their  waiit  an  embroidered  zone 
with  clafps  of  filver  or  gold.  .Their  hair  is  plaited, 
and  defcends  down  the  back  often  in  great  pro(ufion. 
The  girls  bave  fometimes  above  twenty  tblck  treires, 
befides  two  or  three  encircling  the  head  as  a  coronet, 
and  fet  off  witb  Aowers  and  plumes  of  feathers,  pearls, 
or  other  jewels.  They  commonly  ftain  it  of  a  cheCiut 
colour,  which  is  the  moft  defired.  Their  apparel  and 
carriage  are  alike  antique.  It  is  remarkable  that  the 
^rowfers  are  mentioned  in  a  fragment  of  Sappbo  as  p^t 
of  the  female  dreis. 

SMYRNIUM,  Alexanders  ;  a  genu$of  plants  bc- 
longing  to  the  clafs  of  pentandria,  and'  to  the  order  o^ 
digynia  ;  and  in  the  natural  fyftem  ranging  under  the 
45th  order,  UmbeUatee.     See  Botany  htde)e. 

SNAFFL£,  in  the  manege,  is  a  very  Aender  bit- 
mouth  without  any  branches,  much  uied  in  £ngland  ) 
the  truc  bridlcs  being  referved  for  war. 

SNAIL,  in  Zootogy.  See  Helix,  Comcuology 
Ltdex^  and  LiMAX,  Helmintholocy  ltidex. 

■       3  H  2  SNAKE, 
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See  Akcuis  and  Sekfen's,     or  fnake-ftones,  are  found  in  many  parts  or  England, 


SNAKE,  in  Zoohgy. 
'  OPHioi-oBy  InJex. 

SNAKE-Stones,  Aminoniltr,  in  Natiiral  H!jlt)ry,  tlie 
name  of  a  large  genus  of  ^oiTil  (liells,  very  few  if  any  of 
which  are  yet  known  in  iheir-  recent  ftale,  or  ljving 
either  on  our  own  or  any  other  (hores  -,  fo  that  it  feems 
wonderfuI  whencc  fo  va{l  a  number  and  variet}r  of  thera 
ihould  be  brought  into  our  fubterranean  regions.  They 
fecm  indeed  difperfed  in  great  plenly  throughout  the 
\vorld,  bi^  nowhere  are  found  in  greater  numbers,  beau- 
ty,  and  variety,  than  in  our  iiland. 

Mr  Harenberg  found  prodigious  numbcrs  of  ihem  on 
the  banks  of  a  river  in  Germany,  He  traced  this  river 
through  its  feveral  windings  for  many  miles,  and  among 
a  great  variety  of  belemnitse,  comua  ammonis,  and  coch* 
.^x,  of  various  kinds ;  he  found  aIfo  great  quantities  of 
wood  of  recent  petrifa6Hon,  which  ftill  pTeferved  plain 
marks  of  the  axe  by  which  it  had  been  cut  from  the 
trees  then  growing  on  the  rtiore.  The  water  of  this  river 
he  {isund  in  dry  feafons,  when  its  natural  fprings  Were 
not  diluted  with  rains,  to  bc  coniiderably  heavier  than 
common  water ;  and  many  experiments  ftiowed  him 
that  it  contained  femigpnous,  as  well  as  ftony  particles, 
in  great  quantity,  whence  the  petrifafltons  in  it  appcar- 
ed  the  lefs  wonderiiil,  thpugh  many  of  them  of  fecent 
dnte. 

Of  the  cornua  amnjonis,  or  (erpent-ftones,  hĕ  there 
obferved  more  than  30  different  fpecies.  They  lie  im- 
inerfed  in  a  bluifh  fo(ni  ftone,  of  a  foft  texture  and  fatty 
appearance,  in  prodigious  numbers,  and  of  a  great  va- 
riety  of  iizes,  from  the  larger  known  forts   down   to 


particularly  in  Yorkftui«,  where  they  are  very  plcntiM      U 
in  the  alum  rocks  of  feveral  fizes.  if!l3 

SNAKE-Root.     See  PoLTGALA,  BoTANT  Index.       ^^ 

SNAKE-Weed.    See  Poltgonum,  Botant  buUx. 

SNAPEDRAGON.    See  Antirrhinum,  JBotahy 
Inttrx. 

SN£EZING,  a  convuUive  motion  of  the  mufcles  of 
thc  breaft,  whereby  the  air  is  expelled  from  tbe  nofe 
with  much  vehemence  and  noife.  It  is  caufed  by  the 
irritation  of  the  upper  membrane  of  the  nofe,  occaGcned 
by  acrid  fubftances  Aoating  in  the  air,  or  by  medicbes  ' 
CsMtdJiernutatory, 

This  irritation  is  performed  .either  extemally,  by 
Arong  fme]ls,  as  marjoram,  rofes,  &c.  or  by  duft  float> 
ing  in  the  air,  and  taken  in  by  infpiration  j  or  by  (hatp 
pungent  medicines,  as  creSes  and  other  Aernutatories, 
which  vellicate  the  membrane  of  the  nofe  j  or  intemally, 
by  the  acrimony  of  the  lympha  or  mucus,  which  natu- 
rally  moi^ens  ^hat  membrar.e.  The  matters  caft  for<h 
in  fnee2ing  come  piimarily  from  the  nofe  and  throat; 
the  pituitary  membrane  continually  exuding  a  mucus 
thither ;  and,  fecondatily,  from  the  breaft,  the  tracbea, 
and  the  bronchia  of  ihe  lungs. 

The  praAice  of  faluting  ihe  perfon  who  fneezed  ez- 
ifted  in  Africa,  «mong  nations  unknown  to  the  Greeks 
and  Romans.  The  accounts  we  have  of  Monomotapa 
inform  us  *,  that  when  the  prince  fneezes,  all  his  rub- »  ^ 
jeAs  in  the  capital  are  advertifed.  of  it,  that  they  wayPrtiij 
oSer  up  prayers  for  his  fafety.  The  author  of  the  con- 
queft  of  Peru  alTurcs  us,  that  the  cacique  of  Guachoia 


Juch  as  could  not  be  feen  without  very  accurale  intjjec-  '   having  fneczed  in  prefence  of  the   Spaniards,  ihe  In- 


tion  or  the  aftiftance  of  a  microfcope.  Such  as  lie.  in 
the  fofteft  of  thefe  Aones  are  foft  like  their  matrix,  and 
ealily  ctuinble  tp  pieces  }  others  are  harder.  In  a  piec^ 
of  this  ftone,  of  the  bignefs  of  a  iinger,  it  is  common  to 
find  30  or  raore  of  thefe  foflils  ;  and  often  they  are  feen 
only  in  form  of  white  fpecks,  fo  minute  that  their  fi- 
gure  cannot  be  diftinguiftied  ull  examined  by  the  mi- 
crofcope. 

They  all  coniift  of  feveral  voIul8e,  which  are  diSerent 
ip  number  in  the  difierent  fpecies,  and  their  ftrise  allb 
are  extremely  yarious  j  fonie  very  deep  with  very  high 
ridges  bet»veen  them,  others  very  Aight ;  fome  ftraight, 
others  crooked  ;  others  undulated,  and  fome  termina- 
ting  in  dots,  tubercles,  or  cayities,  towards  the  back, 
■and  others  having  tubercles  in  two  or  three  places. 
They  are  all  compofed  of  a  great  number  of  chambers 
or  cells,  in  the  manner  of  the  nauti/us  Cracorum,  each 
having  a  communication  wth  the  others,  by  means  of  a 
pipe  or  fiphunculus.  There  is  a  fmall  white  (hell  fi(h  of 
Barbadoes,  which  feems  truly  a  recent.  animal  of  this 
genus  ;  and  in  the  £aft  Indies.there  is  another  aIfo, 
fmall  and  grayifti  y  but  the  large  and  beaatifully  marked 
ones  are  found  only  (odil.  ' 

They  «re  compofed  of  various  foftril  bodies,  often  of 
quarry  ftone,  foj)ietimet  of  the  matter  of  the  common 
pyrites,  and  of  a  great  variety  of  other  fubftances  ;  and 
Ihough  they  appear  ufually  mere  ftones,  yet  in  fome  titt 
pearly  part  of  the  original  (hell  .istpTeferved  in  all  its 
bisauty.  Sometimes  alfo,  while  the  outer  fubftance  is 
pjT  the  matter  of  the  pyrites,  or  other  coarfe,  ftony,  or 
i^neral  matter,  the  inner  cavity  is  filled  with  a  pure 
white  fpar  of  the  common  plaled  texture.  This  gives 
a^great  beauty  to  the  fpecimen.    The  comaa  ammonis, 


dians  of  his  train  fell  proftrate  befoTe  him,  ftretched 
forth  their  hands,  and  difplayed  to  hira  the  accuAomed 
marks  of  refpeft,  while  they  invoked  the  fun  to  en- 
lighten  him,  to  defend  him,  and  lo  bs  his  conAaot 
guard. 

Every  body  knows   that   the  Rcmans   faluted  each 
other  on  thefe  occafions :  and  Pliny  relates  f ,  that  Tibe-t^''^ 
rius.eza£\ed  thefe  figns  of  homage  when  drawn  in  ^*'^ 
chariot.     Superftition,  whofe  inAuence  can  debafe  every 
thing,  had  degraded  this  cuAom  for  feveral  ages,  by 
attacDing  favourable  or  unfavourable  omens  to  fneezing 
according  to  the  hour  of  the  day  or  night,  according  to 
the  figns  of  the  zodiac,  according  as  a  work  was  more 
OT  lefs  advanced,  or  accotding  as  one  had  fneezed  to  tbe 
right  or  to  the  left  ^.     If  a  man  fneezed  at  rifing  frcni  [  Sfit^ 
table  or  feom  his  bed,  it  was  neceiTary  for  him  to  fitor/fca"J 
lie  down  again.     You  are  ftruck  with  aftoni(hment,  faid^'"^ 
Timotheus  to  the  Athenians,  who  wiihed  to  rctum  into 
the  harbour  with  thcir  fleet  j,  becaufe  he  had  fneeztd ;[  ^iM 
you  are  ftruck  with  aftoni(hment,  becaufe  amoDg  10,000''''° ''1 
there  isone  man  whofe  brain  is  moift.  "'    i 

Polydore  Virgil  pretends,  that  in  ihe  time  of  Grt-       1 
gory  the  Great,  there  reigned  in  Italy  an  epideroic  dL''- 
temper,   which   carried  on  by  fneezing  all  tbofe  who 
were  feized  by  it ;  and  that  this  pontiff  ordered  praycrs 
to  be  made  againft  it,  accompanied  by  certain  figns  of 
the  crofs.     But  befides  that,  there  are  vety  few  cafe$  in 
which  fneezing  can  be  conSdered  as  dangerous,  and  that 
it  is  ftequently  a  favourable  fymptom  ||:  it  is  e^'ident,jaMi 
that  we  ought  not  to  date  from  the  fixth  century  thcm:(.l 
origin  of  a  cuftom  which  Iofes  itfelf  in  the  obfcurity  o^^^t 
antiquity.     Avicenna  and  Cardan  fay,  it  is  a  forLof  con- 
vulfion,  whicb  gives  occaSon  to  dread  an  epilep(y,  and 
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that  this  diieare  is  endeaYoured  io  be 
prayers.  Qement  of  Alesandria  conGders  it  as  a  mark 
of  intemperance  and  eSTenainacy,  which  ought  to  be 
profcribed.  And  he  inveighs  bittcrly  againl\  thofe  who 
endearour  to  procure  fneczin}{  by  external  aid.  Mon- 
tiigne,  on  the  contrary,  expli(ins  this  fafl  in  a  tone  ra. 
ther  cynical.  It  is  Sngular  enough,  tbat  fo  many  ridi- 
cnlous,  contradi^oiy,  and  fuperlHtious  opinions,  have 
not  abolifhed  thoPe'  cuftomary  civilities  which  are  ftill 
prelĕrved  cqually  amonghigh  and  low  ;  and  which  on!y 
the  Anabaptills  and  Quakers  have  reje^ed,  becaufe 
they  have  renounced  ralutations  in  every  cafr. 

Araong  the  Grteks  fneezing  was  alraoA  always  a  good 
omen.  It  excited  marks  of  tendemefs,  of  refpc£l,  and 
attachment.  The  genius  of  Socrates  inforraed  him  by 
iiieezing,  when  it  w»s  necelTary  to  perform  any  adlion  *. 
The  young  Parthenis,  hurried  on  by  her  pailion,  refoI- 
vcd  to  write  to  Sarpedon  an  arowal  of  her  love  f  ;  (lie 
fn<ezes  in  the  moft  tender  and  impa(noned  part  of  her 
ktter  :  This  is  fufficient  for  hcr  ;  this  incidcnl  fupplies 
the  place  of  an  anfwcr,  and  perfuades  her  that  Sarpedon 
is  her  lover.  Penelope,  haralTed  by  the  vexatious  court- 
(hip  of  her  futtors,  bcgins  to  curfe  thera  all,  and  to  pour 
forth  vows  for  the  retum  of  Uljfll'.<;  J.  Her  fon  Tele- 
machus  intcrrupts  her  by  a  loud  fnctze.  She  inrtantly 
exults.with  joy,  and  regards  this  Tijjn  as  an  .iirurnnce  of 
the  appronching  return  of  hcr  huniand.  Xs(iophon  was 
haranguing  his  troops ;  a  fo!dier  fne«zed  in  the  mo- 
raent  when  he  was  exhorting  ihera  fo  embrace  a  dunge- 
Tous  but  neceff.iry  refolution,  The  whole  army,  moved 
by  this  prefage,  determine  to  purfue  the  projci5l  of  their 
general ;  nnd  Kenophon  orders  facr)fices  to  Jupiter  ihe 
preferver  J . 

This  religious  reverence  for  fneezing,  fo  ancient  anj 
fcuniverfal  even  in  the  linics  of  Hjmer,  always  excitcd 
the  curioRly  of  tlie  Grerk  phi!ofophers  and  of  the  rab- 
bins.  Thefe  laft  hiive  Iprcad  a  tradition,  that,  after  the 
creation  of  the  world,  God  made  a^eneral  law  to  this 
pu.port,  that  every  li^in^  man  (hould  fneeze  but  once 
in  his  Ufe,  and  that  at  the  fame  inllant  be  Htould  render 
np  his  foul  into  the  band  of  his  Creator  ||,  wilhout  any 
preceding  indi^podtion.  J.icob  obtained  an  exemptioii 
£tom  the  common  law,  and  the  favour  of  being  informed 
of  his  laft  hour :  He  fneezcd  and  did  not  die  ;  and  this 
fign  of  deatb  was  changed  into  a  d^i  of  life.  Notice 
of  this  was  fent  to  all  the  princes  of  the  earth  ;  and  they 
ordained,  that  in  future  fncezing  (hould  be  accompanled 
with  forras  of  bleHing,  and  vows  for  the  perfons  who 
fi)eczed. 

Aridotle  remounLs  likewin:  to  the  fources  of  natural 
religion.  He  obferves,  that  thc  brain  is  the  origin  of 
thenerve$,  of  our  feniiments,  our  fenfations,  the  feat  of 
the  fouI,  ths  image  of  the  Divinity  *  ;  that  upon  all 
thefc  accounts,  the  fubllance  of  the  brain  has  ever  been 
helj  in  honour ;  that  the  firft  men  Iwoie  by  their  head  ; 
that  they  duril  not  touch  nor  eat  ihe  brains  of  any  ani- 
mal ;  that  it  was  even  a  Cicred  word  which  ihey  dared 
Bot  to  pronounce.  F11Ied  with  thefe .  ideas,  it  is  not 
wonderful  that  ihey  extended  their.  rcverence  even  to 
f^zing,  -Such  is  the  opinion  of  the  mort  anclent  and 
%acious  philofophers  of  Greece. 

Accordlng  to  mythology,  the  firft  fign  of  life  Pro- 
«elheus^s  artificial  man  gave  was  by  fternutat>on.  This 
fuBpofcd  creator  is  faid  to  have  ftolen  a  porlion  of  thc 
Mar  rays ;  and  filling  witb  tbem  a  phial,  wbich  he  had  < 
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warded  o£F  by  made  on  {mrpofe,  fealed  it  up  hermetically.  He  indant-  Snettwg 
ly  flies  back  to  his  favourite  automaton,  and  opening  «  '.  . 
the  phial  holds  it  clofe  to  the  ttatue  ;  the  rays  rtUl  re-  ,  ^'"'""M. 
taining  all  iheir  aftivity,  inlinuate  themfclves  through 
the  pores,  and  fet  the  fi£litious  man  a  fneezing.  Pro- 
metheus,  tranfported  with  the  fucccfs  of  his  machine, 
offers  up  a  fervent  prayer,  wilh  wirties  for  the  preferva- 
tion  of  foTinguIai:  a  belng,  His  automaton  obferved 
him,  remembeiing  his  ejaculations,  was  very  careful,  on 
Ihe  like  occafions,  to  offer  thefe  :vi(hes  in  behalf  of  his 
defcend.wt^,  who  perpetuated  it  frora  father  to  fon  in 
all  tlieir  colonics, 

SNIGGLING,  a  melhod  of  fiftiing  for  eels,  chieA/ 
ufed  in  tiie  day-time,  when  they  ,are  found  to  hide 
therafelves  near  wears,  mills,  or  ilood-gates,  It  is  per- 
formed  thus  :  Take  a  ftrong  tine  and  hook,  baited  witb 
a  garden-worra,  and  obferving  the  holes  where  the  eels 
lie  hid,  thrutt  your  bait  into  them  by  the  help  of  a 
ftick  ;  and  if  there  be  any,  you  ftiall  be  fure  to  have 
a  bite  ;  and  may,  if  your  tackling  hold,  get  the  largeft 


eels. 

SNIPE,  in  Ornithokgy. 


Sec  ScoLOPAX  and  Shoot- 


ING. 

SNORING,  in  Medicine,  otherwife  called_/?«-/or,  i» 
tt  found  like  that  of  the  cerchnon,  but  greater  and  more 
maniL-ft. 

Many  confound  thofe  affeftions,  and  make  them  to  • 
'diffcr  only  in  place  and  magnitude,  calling  by  the  narae 
ai  Jlertor  ihat  found  or  noile  whicb  is  heard  or  fuppofed 
to  be  made  in  the  paffage  between  the  palate  and  the 
noftriIs  as  in  thofe  who  flcep  ;  that  boiling  or  bubbling 
noirc,  which  in  rcfpiration  proceeds  from  the  larynx  or 
head,  or  orifice  of  the  afpera  arteria,  they  call  cerchon  ; 
but   if  the  found  comcs  irom  the  afpera  arteria  ilfelf, 
it  is  called  cerchnot,  that  is,  as  ibme  underftand  it,  a 
raltling,  or  as  others  a  Aridulous  or  wheezing  roughnefs 
of  the  afpera  arteria.     In  dylng  perfons  ihis  affe^ion  r» 
callcd  by  the  Greeks  ji;t;^o{,  rkenchos,  which  is  a  fnoring 
or  ratiling  kind  of  noife,  proceeding  as  it  were  from  a  . 
contlift  betwcen  ihe  breath  and  the  huraoors  in  the  afp^-  - 
ra  arteria. 

This  and  fuch  like  affeftions  are  owing  to  a  weak-  - 
nefs  of  nature,  as  when  the  lungs  are  fi)ll  of  pus  or  hu- 
mours  :  to  which  purpofe  wc  read  in  the  Prognoftics  of 
Hippocrates,  "  it  is  a  bad  fign  w^hen  there  is  no  expec.- 
toration,  and  no  difcharge  from  the  lungs,  but  a  noife  as 
from.an  ebullition  is  hcard  in  the  a^pera  arteiia  from  a 
plenitude  of  humour."  E.xpefloration  is  fuppreffed  either  ■ 
by  the  vifcidity  of  the  huroour,  which  reqmres  to  be  dif. 
charged,  and  which  adhering  to  the  afpera  arteria,  and 
being  there  agitated  by  the  breath,  excites  thftt  bubbling 
noife  or  rtertor  ;  or  by  an  obftruflion  of  the  bronchia  ;  . 
or,  laftly,  by  a  coirj».-reffion  of  the  Rfpera  arteria  and 
throat,  whepce  the  paffage  is  ftraitened,  in  which  the  ■ 
humours  being  agitated,  excite  fuch  a  kind  of  iioife  as  : 
before  defcribed.     Hence  Galeiv  calls  thofe  who  are 
ftrait-breafted  Jlertorous.     That  author  aiBgns  but  two  . 
caufes  of  this  fymptom,  which  are  either  the  ttrajtneii 
of  the  paffage  o£  refpiration  or  redundance  of 'humours, 
or  both  together  ;  but.it  is  neceffary  to  add  i  third,  to 
wit,  the  weakneis  of  the  faculty,  which  is  the  caule  of 
the  rhenchos  in  dying  perfons»  wheie  natur»  is  tOQ  wealt 
to  make  di^charge.». 

From  what  has  been  faid  we  conclude,  that  this 
fymptom,.  or  this.fort  of  .fcrvonr  ot  ebnllition  in  the  . 

throat,  , 
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Snoring.  tliroal,  is  not  always  mortal,  but  only  when  nature  is 
»  ■ '  oppreffed  with  the  redundance  of  kuniour,  in'  fuch  a 
tnanner,  ihat  the  lungs  cannot  dilcharge  themlelves  by 
fpittlng  }  or  tbe  paiTage  appointed  for  the  breath  (being 
tlie  afpera  atteria)  is  very  much  ob(lru£led,  upon  whicb 
account  many  dying  perfons  labour  under  a  ftertor  with 
.    their  mouths  gaping. 

SNOW,  a  well  known  meteor,  formed  by  the  freez- 
ing  of  the  vapour  of  water.  in  the  atmofphere.  It  di£Fers 
from  hail  and  hoaT-froaft,  in  being  as  it  were  'crydalli- 
zed,  which  they  are  uot.  This  appears  on  examining  a 
Aake  of  fnow  by  a  magnifying  gkrs  ;  when  the  whole 
of  it  will  appear  to  be  compored  of  fine  (hining  fpicula 
diverging  like  rays  from  a  centre.  As  the  Aakes  fall 
down  through  the  atmofphere,  they  are  continually 
Joined  by  more  of  thefe  radiated  fpicula,  and  thus  in- 
creafe  in  bulk  like  the  drops  of  rain  or  haililones.  Di 
Grew,  in  a  difcourfe  of  the  nature  of  fnow,  obferve$, 
that  many  parts  thereof  are  of  a  regular  figure,  for  the 
moil  part  ftars  of  fix  points,  and  are  as  perfe£l  and 
tranfparent  ice  as  any  we  fee  on  a  pond,  Scc.  Upon 
«ach  of  thefe  points  are  other  coUateral  points,  fet  at 
the  fame  angles  as  the  main  points  themfelve$  :  amone 
,which  ihere  are  divers  other  irregular,  which  are  cluet- 
ly  broken  points,  and  fragments  of  the  regular  ones, 
Others  alfo,  by  various  winds,  feem  to  have  oeen  thaw. 
ed  and  frozen  again  into  irreeular  cluHers  ;  fo  that  it 
feems  as  if  the  whole  body  of  Inow  wcre  an  inSnite  mafs 
of  icicles  irregularly  £gured.  That  is,  a  cloud  of  va- 
pours  being  gathered  mto  drops,  the  faid  drops  forth- 
witb  defcend  ;  upon  which  defcent,  meeting  with  a 
freezing  air  as  they  pafs  through  a  colder  region,  each 
drop  is  immediately  frozen  into  an  icicle,  (hooting  itfelf 
forth  into  feveral  pointt ;  but  thefe  (tiU  continuing  their 
defcent,  and  meeting  with  fome  intermitting  gales  c^ 
warmer  air,  or  in  their  continual  waftage  to  and  frQ 
touching  upon  each  other,  fome  of  them  are  a  littlc 
y  thawed,  blunted,  and  again  irozen  into  cluders,  or  en- 
tangled  fo  as  to  faU  down  in  what  we  caM^^ates. 

The  liehtnefs  of  fnow,  although  it  is  firm  ice,  is  ow- 
ing  to  tne  excefs  of  its  furface,  in  comparifon  to  the 
matter  contained  under  it  -,  as  gold  itfelf  may  be  ex- 
tended  in  fur£ace  tiU  it  ride  upon  the  leaft  breath  of 
air. 

The  whitenef$  of  fnow  is  owing  to  the  fmall  parUcIes 
into  which  it  is  divided ;  for  ice,  when  pounded,  wiU 
become  equally  white.  An  artificial  fnow  has  been 
naade  by  the  following  .experiment.  A  tall  phial  of 
aquafortis  being  placed  by  tite  fire  till  it  is  warm,  and 
£ling$  of  pure  iilver,  a  few  at  a  time,  beine  put  into  it ; 
after  a  briik  ebuUition,  the  filver  will  dtflblve  ilowly. 
The  phial  bcing  then  placed  in  a  cold  window,  as  it 
cools  the  filver  particles  will  ihoot.into  cryAals,  fcveral 
,of  which  rimning  togethcr  will  form  a  flake  of  fnow, 
wlilch  wiU  defcend  to  the  boltom  of  the  phial.  While 
they  are  defcending,  they  reprefent  perfeftly  a  ihower 
.of  iilver  fnow,  and  the  Rakes  will  lie  upon  one  another 
at  the  bottom,  like  real  fnow  upon  the  ground. 

According  to  Signior  Beccaria,  clouds  of  fnow  difFer 
;n  nothing  from  clouds  of  rain,  but  in  the  circumAance 
of  cold  that  freezes  them.  Both  the  regular  diffufion 
of  the  fnow,  and  thc  regularity  of  the  ilrudure  of  its 
parts  (particularly  fome  figures  of  fnow  or  hail  which 
iaU  about  Turin,  and  which  he  calls  re/ĕttf),  (how  that 


like  elctli-icity  ;  and  he  endeavours  to  ihow  how  eledti- 
city  is  capable  of  forming  lhefe  figures.  He  was  con- 
firmed  in  his  ■conjeSures  by  obferving,  that  his  appan- 
tus  for  obfervine  the  eledricity  of  the  atinofpfaere  never 
failed  to  be  eleciriCed  by  fno<v  as  well  as  rain.  Pro- 
^eiTor  Winthrop  fomctimes  found  his  apparatus  eledri- 
fied  by  fnow  when  driven  about  by  the  wind,  though  it 
had  not  been  afFe£led  by  it  when  the  fnow  itielt  was 
&lling.  A  more  intenfe  eleAiicity,  according  to  fi«c- 
caria,  unites  the  particlcs  Df  hail  more  cIofeIy  than  the 
roore  moderate  clejliicity  does  thofe  of  fnow,  in  tbe 
fame  manner  as  we  fee  that  the  drops  of  rain  which 
fall  from  thunder-clouds  are  larger  than  thofe  which  £^i 
from  others,  though  the  former  defcend  through  a  lefi 
fpace. 

But  we  are  not  to  conCder  fnow  merely  as  a  curious 
and  beautiiiil  phenomenon.  The  Great  Difpenfer  of 
univerial  bounty  has  fo  ordered  it,  that  it  is  eminently 
fubfervient,  as  xvell  as  all  the  works  of  creation,  to  hu 
benevoIeDt  deligns.  Were  we  to  judge  from  appearan- 
ces  only,  we  might  imagine,  that  fo  far  from  being  uft- 
ful  to  the  earth,  the  cold  humidity  of  Ibow  would  be 
detrimental  to  vegetation.  But  the  experience  of  all 
ages  aflerts  the  coutrary.  Snow,  particularly  in  thole 
northem  regions  where  the  greund  is  covered  lyith  it 
ibr  feveral  months,  fni£lifies  the  earth,  by  guarding  the 
com  or  other  vegetables  from  the  intenfer  cold  of  the 
air,  and  efpecially  from  thj;  cgld  piercing  winds.  It  has 
becn  a  vulgar  opinion,  very  generally  received,  that  fnow 
fertilizes  tne  lands  on  whicn  it  falls  more  than  rain,  in 
confequence  of  the  nitrous  falts  which  it  is  fuppo(ĕd  to 
acquire  by  freezing.  But  it  appears  frota  the  experi- 
ments  of  Margraaf,  in  the  year  1751,  that  the  chenti- 
cal  diiTerence  between  rain  an(j^  mow  water  is  exceed- 
ingly  fmall  j  that  the  latter  contains  a  lefs  proportion  of 
carth  than  the  former  -,  but  neither  of  them  contain  d- 
ther  earth  or  any  kind  of  falt  in  any  quantity  which 
can  be  fenfibly  e^acious  in  promoting  vegetation.  Al> 
lowing,  therefore,  that  nitre  is  a  fertilizer  of  lands,  which 
many  are  upon  good  grounds  difpofed  utterly  to  deny, 
yet  fo  very  fmall  is  the  quantity  of  it  contained  in  Ihow, 
that  it  cannot  be  fuppofed  to  promote  the  vegeta(ion  of 
plants  upon  which  the  fuow  has  iallen.  Tbe  pecii- 
liar  agency  of  Ihow,  a&  a  fertilizer  in  preference  to  rain, 
may  admit  of  a  very  rational  explanation,  without  re- 
curring  to  nitrous  falt$  (uppofed  to  be  contained  in  it.  It 
may  be  rationaUy  afcribed  to  its  iumiiliing  a  coveiing  to 
the  roots  of  vegetables,  by  which  they  are  guarded  mtm 
the  inHuence  ot  the  atmofpheric  cold,  and  the  intemal 
heat  of  the  earth  is  prevented  fram  efcaping. 

The  intemal  part  of  the  earlh,  by  forae  principle 
which  we  do  not  underitand,  is  heated  uniformIy  to  the 
48th  degree  of  Fahrenheit's  thermometer.  This  degree 
of  heat  is  greater  than  that  in  which  the  watery  juices 
of  vegetables  freeze,  and  it  is  propagated  hom  ibe  in- 
ward  parts  of  the  earth  to  thc  furface,  on  which  the  ve- 

fetables  grow.  The  atmofphere  being  variab!y  heated 
y  the  aaion  of  the  fun  in  different  climates,  and  in  the 
faine  climate  at  different  feafons,  communicates  to  the 
furface  of  the  earth  and  to  fome  diAance  below  it  the 
degree  of  heat  or  cold  which  prevails  in  itfelf.  DiSe- 
rent  vegetables  .are  able  to  preferve  life  under  diffeiait 
drgrees  of  cold,  but  all  of  them  peri^h  when  tbe  cold 
whtch  reaches  their  roots  is  extreme.     Providence  has 


^ 


clouds  of  ihow  are  adcd  upon  by  fome  tmiform  caub  ^  therefore,  in  the  coldeil  climates,  provided  a  coven»g 
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jho».    of  fnow  for  the  roots  of  vegetables,  by  which  they  arc 

"y^  proteAed  from  the  inOuence  of  thc  atmorpherical  cold. 

The  fnow  keeps  in  the  tntemal  heat  of  the  earth,  which 

furroundt  the  roots  of  vegetables,  and  defends'them  from 

the  cold  of  the  atmofphere. 

Snow  or  ice  water  is  always  depnved  of  its  fixed  'air, 
vrhich  eicapes  during  the  procefs  o^  congelation.  Ac- 
cordingly,  as  fome  of  the  inhabitants  of  the  Alps  who 
U&  it  lor  their  condant  diink.  have  enormous  wens  upon 
iheir  throats,  it  has  been  arcribed  to  this  circumAance. 
■If  this  were  the  cauTe  of  thefe  wens,  it  would  be  eafy 
to  remove  it  by  expofing  the  fnow-wateT  to  the  air  for 
fome  time.  But  feveral  eminent  phyRctans  h.ive  reje£t- 
td  the  notion  that  fnow-water  is  the  caufe  of  thefe  wens ; 
for  in  Greenland,  where  fnow-water  is  commonly  ufed, 
the  inhabttants  are  not  afFe£led  with  llich  fwellings  :  on 
the  other  hand,  they  are  common  in  Sumatra  where 
&0W  is  never  feen. 

Snow,  tn  fea-affairs,  is  generally  the  largcA  of  all  two- 

malted  vcffels  employed  by  Europeans,  and  the  moit 

conventent  fbr  navigation. 

;  The  fuls  and  rigging  on  the  mainmaA  and  foremaft 

of  a'  fnow  are  exaflly  Amilar  to  thofe  on  the  fame  ma(l$ 

I         in  a  lhfp ;  only  that  there  is  a  fmall  maft  behind  the 

i         mainmaft  of  the  former,  which  carries  a  (ail  nearly  re- 

i     ,  lembling  the  mtzen  of  a  (hip.     The  root  of  the  maft  is 

ixed  on  a  block  of  wood  on  the  quarter-deck  abaft  the 

mainmaA  ;  and  the  head  of  it  is  attached  to  the  after- 

.         top  of  the  malntop.     The  fail  which  is  called  the  try- 

/ai/is  extended  from  its  maft  towards  the  ftern  of  Ihe 

veffel. 

When  the  floops  of  war  are  rigged  a$  fnows,  they 
are  fumi(hed  with  a  horfe,  which  anfwer$  the  purpole 
of  the  tryfail-maft,  thc  fore-parl  of  the  fail  being  at- 
tached  by  rings  to  the  faid  horfe,  in  di£Ferent  parts  of 
its  heighN 

SNOtr-Grotto,  an  excavation  made  by  the  waters  on 
the  fide  of  Monnt  Etna,  by  making  their  way  under 
the  layers  of  lava,  and  by  carrying  away  the  bed  of 
'pozzolana  below  them.  It  occurred  to  the  proprietor, 
that  this  place  was  very  fuitable  for  a  magazine  of 
fnow  :  for  in  Sicily,  at  Naples,  and  particularly  at  Mal- 
ta,  they  are  obliged  for  want  of  icc  to  make  ufe  of  fnow 
for  cooling  thdr  wine,  (herbet,  and  other  liquor$,  and 
fbr  making  fwectmeats. 

This  grotto  was  hirctd  or  bonght  by  the  knights  of 
Malta,  who  having  neither  ice  nor  fnow  on  the  buming 
rock  which  they  inhabit,  have  hired  feveral  cavem's  on 
Etna,  into  which  people  whom  they  employ  colleA  and 
prefervc  quantit!es  of  fnow  to  bc  fent  to  Malta  when 
needed.  The  grotto  has  therefore  been  repaired  with- 
vt  at  the  expence  of  that  order ;  Aights  of  fteps  are  cul 
■tnto  ir,  as  Wellas  two  openings  from  above,  by  which 
they  throw  in  the  fnow,  and  ihrough  which  the  grotto 
ij  enlightened.  Above  the  grotto  they  have  alfo  le- 
velled  a  piecc  of  ground  of  conGderablc  extent  :  this 
^hey  have  inclored  with  thick  and  lofty  walls,  fo  that 
when  the  winds,  which.at  this  elevation  blow  with  great 
violcnce,  carry  ibe  fnow  from  the  higher  parts  o?  thc 
,  mountains,  and  depofit  it  in  the  inclofure,  it  is  retaincd 
and  aa!iaffed  by  the  walJs.  Thc  people  then  remove  it 
into  the  grotto  throngh  the  tivo  openings ;  and  it  is 
there  laid  up,  and  pre(erved  in  fuch  a  manner  as  to'  re- 
Cj*  the  foice  of  tbc  fummer  htats  ;  as  the  layers  of  lava 
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with  which  the  grotto  i»  arched  above  prevent  them    Snow. 
from  making  any  imprelTion.  Snowdoo- 

Whcn  the  fcafon  for  exporting  thc  fnow  comes  on,  it  f 

is  put  into  large  bags,  into  which  it  is  prcffed  as  clo(ĕly 
as  poffible  ;  it  is  then  carried  by  men  out  of  the  grotto, 
and  laid  upon  mules,  which  convey  it  to  thc  (hore, 
where  fmall  Veffels  are  waiting  to  carry  it  away. 

But  before  thofe  lumps  of  fnow  are  put  into  bags, 
they  arc  wrapped  in  fre(h  Ieaves;  fo  that  while  they 
arc  conveyed  from  thc  grotto  to  the  (hore,  the  leave$ 
may  prcvent  the  rays  of  thc  fun  from  making  any  im- 
preffion  upon  them. 

The  Sicilians  carry  on  a  con(iderabIe  trade  in  fnow,. 
which  affoTds  employment  to  fomc  thoufands  of  mulcs, 
horfes,  and  men.  They  havc  magasincs  of  it  on  the 
fummit^  of  their  lofticft  mountains,  from  which  they 
diftribute  it  through  all  their  cities,  towns,  and  houfcs ; 
for  cvcry  perfon  in  the  i(land  makcs  ufe  of  fnow.  They 
confider  thc  pra£lice  of  cooling  thcir  liquors  as  abfolute- 
ly  neceffary  fbr  the  prefervation  of  health  ;  and  in  a  tli- 
matc  the  heat  of  which  is  conltanlly  relaxing  the  Cbres^ 
coeling  Iiquors,  by  communicating  a  proper  tone  to  the 
fibres  of  the  ftomach,  rauft  greatly  Arengthen  them  for 
the  performance  of  thcir  fun£tions. 

In  this  climate  a  (carcily  of  fnOw  is  no  Ie(s  dreaded 
than  a  fcarcity  of  corn,  wine,  or  oil.  We  are  inform- 
ed  by  a  gentleman  who  was  at  Syracufe  in  the  year 
»777,  when  ihere  was  a  fcarcity  of  fnow,  thc  peoplc  of 
thc  town  leamed  that  a  fmaH  veffel  loaded  with  that  ar- 
ticle  was  pa(fing  the  coaft  :  without  a  moment's  delibc- 
ration  they  ran  in  a  body  to  the  ft»ore,  and  dcmanded 
her  cargo  ;  which  ivhen  the  crew  refufed  to  deliver  up, 
the  Syracufans  attacked  and  took,  though  with  thc  lofs 
ef  feveral  men. 

S/fOff'-Dro/>.  See  CHioHANTmjs,  BoTANY  Indnt, 
■  SNOWDON  HiLL,  ihe  name  of  a  mountain  in  Caer- 
narvon-(hire  in  Wales,  generally  thoiigKt  to  be  thc  high- 
eft  in  Britain  ;  though  fome  have  been  of  opinion  that 
its  beight  is  equalled,  or  even  exceeded,  by  mountains 
in  the  Highlands  of  Scotland.  The  mountain  is  (iir- 
rounded  by  many  others,  called  in  the  Welfl»'  language 
Crtb  Coch,  Crib  y  DiJHll,  Lliweddy  yr  Arran,  &c. 

According  to  Mr  Pennant  *,  tljis  mountainous  traft  •  Journey 
yields  fcarcely  any  com.  It$  produce  iscattle  and  (heep ; '"  ^«o'"'' 
which,  doring .  (iimmer,  keep  very  high  in  the  moun-*'"* 
tains,  folIoweJ  by  their  owners  witW  their  families,  who 
refide  during  ihat  (eafonin  Iiavodlys,'oi  "fmnmer  dairy- 
houfe8,"  as  the  ^armers  in  the  Swifs  Alps  do  in  their 
/ennes.  Thefe  houfes  confift  of  a  long  low  room,  with 
a  hole  at  one  end  to  let  out  the  fmoke  from  the  fire 
which  is  made  beneath.  Their  fumiture  is  very  fimple  ; 
ftones  are  fubftitHted  for  ftooIs,  and  thcir  beds  are  of 
hay,  rangcd  along  the  fides.  They  manutaaure  their 
own  clothes,  and  dyc  them  with  the  iichĕn  omphaloidet 
vnA  iichen  f>arietinus,  moff«s  coIlefled  iirom  the  rocks. 
During  fummer  the  men  pafs  their  timc  in  tcndingtheir 
herds  or  in  making  hay,  &c.  and  the  women  in  milking 
or  in  making  butter  and  cheefc.  For  thcir  own  ufc  they 
milk  both  ewes  and  goats,  and  make  cheefe  of  the 
inilk.  Their  diet  confifts  of  milk,  checfe,  and  butter  j 
and  their  ordinary  drink  is  whey  ;  though  they  have 
by  way  of  referve,  a  few  bottles  of  very,ftrong  beer| 
which  they  ufe  as  a  cordial  when  fick.  They  are  people 
of  good  underftanding,  wary,  and  circumfpeft  ;  tall, 
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•  SMw<ten.  thin,  «n«l  of  Rtang  conRitutions.     In  thcs,  *rinter-tiil»e     hard^ 
■    "'"•    . they  defcend  into  the  hendrej,   oc  «  old-  dweUing," 
'        where  they  ptt  their  time  in  ina£liviiy. 

The  view  from  the  higheA  peak  of  Snowdon  \»  vety 
extenfive.  From  it  Mr  Pennant-law  the  county  of 
Chelier,  the  high  hilis  of  Yot^diire,  part  of  the  nordi-of 
England,  Scotland,  and  Ireland  ;  a  plain  view  of  the  iilc 
of  Man  'y  and  that  of  Anglelea  appeared  like  a  map  ex- 
tended  under  hi»  feet,  wkh  every  rivulet  vifible.  Our 
author  took  much  pains  to  have  this  view  to  advantage ; 
fat  up  at  a  farm  on  the  weft  till  about  1 2,  and  Walkcd 
up  the  whole  way.  The  night  was  remarkatdy  fine 
and  ftarry ;  towards  moming  the  ftan  faded  away,  lea- 
ving  an  interval  of  darknels,  which, '  howerer,  was  {bon 
difpelled  by  the  dawn  «f  day.  The  body  of  the  fun  ap- 
peared  moil  diHind,  with  the  roundnefs  arf  the  moon, 
before  tt  appeared  too  brilli»nt  to  be  looked<at.'  The 
fea,  which  bounded  the  wcdertl  part  of  the  profped, 
appeared  gilt  with  the  fun-beams,  firll  in  ilcndtr  Amks, 
and  at  length  glowed  with  redntfs.  The  prafpeft-  was 
difclertd  like  the  gradual  drawing  up  of  a  curtain  in  a 
theatre  \  till  at  Iaft  the  keat  became  fufficicntly  ilrong 
to  raife  tuiAs  from  the  VBriou»<lakes,  which  in  "^a  dight 
degree  obfcured  the  profpedc  The  ihadowof  the  moun- 
tain  extended  many  miles,  atni  &owed  \xs  bicapitated 
ferm;'j  the  Wyddfa  making  one  head,  and  Crib  y  Diftill 
the  other.  At  this  time  be  cmmted  betvveen  20  and 
30  lakes  eitber  in  Caemarvon  or  itt  Merionethihire.  la 
makidg  anothtr  vifit,  the  (ky  was  obfcured  very  foon 
after  he  got  up.  A  vaft  mift  involved  the  whole  cir- 
cuit  of  the  mountain,  and  the  -prorpc£l  down  was  h«r- 
rible.  It  gave  an  idea  of  numberso^  abyiTes^  -concetiled 
by  8  thick  fmdie  furioufly  circulating  aro«nd  th«m. 
Very  often  a  guft  of  wind  made  an  opening  in  the 
clouids,  which  g«ve  a  fine  and  diftind  vifta.of  lake  aitd 
valley.  -  Sometimes  they  openeA  in  one  place,  aC  pthcrs 
in  many  at  once;  exhibiting  a  moft'ftran]E;e  8nd'perplex- 
!ng  fight  of  water,  fieldii,  rock^,  end  chafins.  The^  dien 
clofed  again,  and  every  thing  was  iTivolved  in  darkneis  5 
in  a  few  minutes  they  wonld  feparate  again,  and  repeat 
the  above-mentioned  fccne  with  infinite  variety.'  Froia 
this  profpe£l  out  traveller  defcended  with  great  relue> 
tance  \  but  before  lie  had  reached  the  piace  where  his 
l)orfes  were  Ieft,  he  was  overtaken  by  a  thunder  florm. 
The  rolHng  of  the  thunder-claps,  bong  reiterated  by 
the  mountains,  was  inexprefribly  awful ;  and  after  he 
had  mounted,  be  was  in  great  dar^er  of  being  fwept 
away  by  the  torrents  which  poured  down  in  coniĕquence 
of  a  very  heavy  rain. 

It  is  very  tare  (Mr  Pennant  obierres)  that  the  tra- 
veller  gets  a  proper  day  to  afcend  this  hill :  it  indeed 
often  appears  clear  \  but  by  the  evident  attra£Uon  of  the 
clouds  by  this  lo&y  roount^n<  it  becomes  fnddenly  and 
unexpededly  enveloped  in  mift,  when  the  douds  have 
juft  beibre  appeared  very  high  and  very  remote;  At 
times  he  obferved  them  lower  to  ha]f  their  height ;  and 
notwithAanding  they  have  been  difperfed  to  the-  (rgbt 
and  Ieft,  yet  they  have  met  from  both  fide$,  and  united 
^o  involve  the  fummit  in  one  great  obfcurity. 

The  heightof  Snowdon  was  meafured,  in  1682,  by 
Mr  Cafwell,  with  inftruments  made  by  ElamAead  :  ac- 
cording  to  his  menfuration,  the  height  u  3720  feet;  but 
moie  modcm  computations  make  it  only  3568,  reckon- 
ing  from  the  quay  at  Caennrvon  to  the  higheft  peak. 
TEc  ftonc  that  comps&s  this  mouotinn  isiCKceiTiTcly 
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Large  coatre  ctyftals,  and  frequenUy  eubie-py-  ^Mia 
ritts,  ate  fouRd  in  ihe  iiShreSi  -  Aa  immenre  quantit;  of 
trater  ruihes-down  the  fides  of  Snowdon  aud  the  ndgh- 
bour ing  mountains,  infon»aoh  Uiat  Mr  Pennant  fiipp<^cs, 
if  coHeded  into  onc  ftieam,  they  would  exceed  the  vta' 
tets  of  the  Thames.' 

SNUFF,  a  powder  chicAy  madc  of  tebacco,  theuTe 
of  -which  is  too  well  known  to  necd  any  defcriplim 
here. 

Tobacco  is  ufually  the  bafis  of  &ttff  \  otber  matlen 
being  only  added  to  give  it  a-juore  agreeable  iecBt,  Su. 
The  kinds  of  liiuS,  and  their  {ev«tal  names,  ate  inSiute, 
and  new  oncs  are  daily  invented  \  fo  lliM  it  wouid  be 
diHicult,  not  (o  fay  impoAible,  to  give  ardetatl  of  tiiem. 
We  Aiall  only  fay,  that  there  are  three  principel  rorts: 
the  .firft  granulated  \  the  fecond  an  impalpable  powdci ', 
and  ihe  third  the  bran,  ooc  coairii»  part  remaiutDg 'iftei 
fifting  the  fecond,fort. 

"  Every  profeired,  inveterate,  and  -  ineurable  'iiiBff- 
taker  (fays  Lord  Stanh<^),  at  a  modetate  coniputi- 
tion,  takes  one  'fAnch  in  tin  minutes.  Erery  piiidi, 
with  the  agreeablc  'ceretnony  ef  bloiriog  end  wiping  ihe 
nofe  and  olhcr  incidental  circumAianocs,  conrumes-i,!!!!- 
nnle  and-a.half.  -  On*  minut«  «nd  <i  iial£  out  of  e^ery 
tcn,  tlllowing  16  hours  to^a  (huff-ttikit)g  day,  eaiouttti 
tatwdhours  and  24  minuies  out  of  cvery  naturalday, 
or.otK'day  out  of  eeery  ten.  "On*  d«y  out  «f  eve»y  itj 
amounts  to<36  days  *nd  a  half  in  a  year.  Hence  if  «e 
fappofe  the  pradice  to  be  pe(fifted  in  40  ycars,  two  eo- 
tire  years  «f  the  rnuff-taker's  Ufe  will  be  dcdicated  to 
ticleHng  bis  -nolk,  and*  two  more  to*  blowing  it.  The 
CKpence  of  ihuff,  fmiff'boxes,  wid  hindk«rchiefs,  will  lie 
the  fubjed  of  a  recond  eSay  )  in- which  tt,  will  appear, 
that  tVns  hixucy  cnemaches  ait  mwch  on  the  inc^nu  of 
the  (iiuff-taker  asitt  does  onthis- time;.  and  t-hat  jiy  a 
proper'  application  of  the  tiroe  «sd  snottey'thus  lcAto 
the  public,  »  fuRd  might  be  conAituted  fot  ihc  dilcIaTge 
of  tlie  national  debt.!'     See  NicorriASiA.  ^t 

■  .  SNYDERS,  FRANas,  b  .Flemifli  painteri  bom  k 
Antwerp  m  1 579,  and  brcd-nndetihis^oountrydian  Hto- 
ty  Van  £alen.  His  genius  firft  difplayed  it£^  in  pa&rt- 
ing  £ruit :  he  afterwatds  atMnpted  aBnnals,  huatings, 
&C.  -in  which  he  eiceeded  all  his  j)redeceffoss.  He 
alb  painted  kitchens,  &c.  and  ga«e  digaity  to-fitb)e&s 
that  feemed  incapable  of  it.  •  He  w«s  made  psinter  io 
Ferdinand  and  Ifabella,  archduke  and  duchcfis  and  bc- 
came  attached  to  the  houfe  of  the  cardinal  in&flt  «f 
Spain.  The  kmg  of  Spain  and  the  eledlar  Palttine 
adorned  their  palaces  with  huntiogs  by  this  artift.-  8»- 
bens,  JordacDs,  amd  Snyders,  ufcd  to  co-opciate  in  ibe 
entiching  of  each  othei's  piSutcs  accotding  to  thck 
feyeral  talents  ;  aod  tbus  they  became  moce  Yaluable 
than  if  Sniihed  by  eilhcr  of  them  fingly.  Snyders  died 
in  1657.  ••  r 

SOAL-FisB.  See  Pu:uReN£CTEs,  IcurHTOi.OGr 
Index, 

SOAP,  a  compofition  of  cauAic,-  fixed  alkaline  (A, 
•nd  oil,  ^ometimes  hard  end  dty,  Ciinetimes  foft-«ad  H* 
quid  y  much  ufed  in  waihing,  whitcaing  linens,  -awi'  hf 
dyers  and  fullers.— Soap  may  be  aa<fe  by  feveral  iae> 
ihods,  which,  however,  all  depcnd  uptm  the  &me  piin- 
ciple.  The  foap  whlch  is  ulbd  la  medicbe  is  made 
without  heat. 

In  manufaAuies  where  large  quantities  of  it  are  pte- 
ptred,  foap  is  made  with  faeat.    A  liiuriiim  of  quicklime 
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«1(1  foda  M  made,  bot  is  Ie(s  coneentrated  than  that  fi>ap. 
abore  retierred  to,  and  only  fo  much  that  it  can  fu(hun 
B  &e<h  egg.  A  part  of  this  lixiTium  is  to  be  even  di- 
luted  and  mixed  with  an  eqaal  weight  of  <h1  of  olires. 
The  misture  is  to  be  pat  on  a  gentle  iire,  and  agita- 
ted,  that  the  union  may  be  accelerated.  When  the  mix- 
ture  begtns  to  unite  well,  thc  reft  of  the  lixivium  ii  to  be 
added  to  it ;  and  the  whole  is  to  be  digeded  with  a 
Very  gentle  heat,  till  the  foap  be  completely  made.  A 
triai  is  to  be  made  of  it,  to  examine  whether  the  jud 
proportion  of  oil  and  alkali  has  been  obferved.  Good 
loap  of  this  kind  onght  to  be  firm,  and  very  white  when 
Cold  ;  not  fabje£t  to  become  moiil  by  espofure  to  air, 
and  entirely  mifcible  with  pure  water,  to  which  it  com- 
municates  a  milky  appearance,  but  without  any  drops 
of  oil  Aoating  on  the  furface.  When  the  foap  has  not 
theie  qaaUties,  the  combination  has  not  been  well  made, 
or  the  quantity  of  falt  or  oil  is  too  great,  which  faults 
tBnR  be  corre£^ed. 

In  ibft  or  liqaid  (baps,  green  or  black  foaps,  cheaper 
oils  are  employed,  as  oil  of  nuts,  of  hemp,  of  fi(h,  &c. 
Tbeie  fo*ps,  exceptino  in  confiftence,  are  not  e£RintialIy 
diAetent  trom  white  (oap. 

'  Fixed  alkalies  aic  mach  difpofed  to  unite  with  oils 
that  «re  not  volati1e,  both  vegetahle  and  animal,  fince 
thu  union  can  be  made  even  without  heat.  The  com- 
ponnd  rerulting  from  this  union  partakes  at  the  (ame 
time  of  the  properties  of  oil  and  of  alkali ;  hat  thefe 
properties  are  modified  and  tempercd  l^  each  other, 
according  to  the  peneral  rale  of  comtMnations.  Alkalt 
fcrmed  into  foap  nas  not  nearly  the  fame  acrimony  as 
when  it  is  pure ;  it  is  evcn  deprired  of  almoft  all  itr 
eaRi(ticity,  and  its  other  faline  alkaline  properties  are 
almoft  entirely  abo1i(hed.  The  (kme  cnl  contained  in 
fi»p  h  leis  combaAible  than  when  pure,  from  its  anion 
^h  the  alkali,  which  is  an  uninAammable  body.  It 
h  miieible,  or  even  foluble,  in  water,  to  a  certain  de- 
me,  by  means  af  the  atkali.  Soap  is  entirely  ^oluhle 
m  ^jrit  of  wine ;  and  AiU  better  in  aquarit»  (harpened 
hya.little  alkaline  (alt,  according  to  an  obfervation  of 
Mr  GeoAroy. 

'  Tbe  manu(a£hire  of  foap  in  London  firft  began  in 
iSk  year  1524 }  before  which  time  this  city  was  (erved 
trith  white  foap  from  foreign  countries,  and  with  gray 
baf  ipecUed  with  white  from  Briltol,  which  was  (bld 
ibr  •  pcnny  a  pound ;  and  al(b  mth  black  (bap,  which 
ibld  fer  a  halfpenny  the  pound. 

The  principal  Toaps  of  our  own  manHtiidure  are  the 
ii>ft,  the  hard,  and  the  ball  foap.  The  foft  foap  is  ei- 
ther  white  or  green.  The  procels  of  making  each  of 
tibele  (hall  now  be  defcribed. 

■  Grten  fofi  fiap.  The  chief  ingredients  u(ed  in  ma- 
king  this  are  lees  drawn  from  pot-a(h  and  lime,  bmled 
up  with  tallow  and  oil.  Firft,  the  ley  of  a  proper  de- 
gree  of  flrens;th  (which  muft  be  edimated  by  the  weight 
of  the  liquor),  and  tallow,  are  put  into  the  copper  to- 
gether,  and  as  (bon  as  they  boil  up  the  oil  is  added ; 
die  fire  is  then  dampcd  or  ftopped  up,  while  the  ingre- 
Aents  icmain  in  Ae  copper  10  unitej  when  they  are 
mnted,  the  copper  is  ag^  made  to  boil,  beingfed  or 
filled  ^th  lees  «s  it  bcMls,  till  there  be  a  fu(licient  quan- 
tity  put  into  tt ;  Ihen  tt  is  boiled  oST  and  put  into  caiks. 
Wbcn  this  Toap  is  firft  made  it  appears  umform ;  but 
in  aboitt  a  wcek^s  time  the  tallow  (eparates  fram  the 
«il  int»  tho(e  white.gcains. which  we  fee  in  ooouaoa 
^  V«t.XlX.PartII» 
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Soap  thus  made  would  appear  yellow,  but  by  a 
mixtare  of  indigo  added  at  the  end  of  the  boiling,  it  is  ' 
rendered  green,  that  being   the  ctdour  wbich  refults 
from  the  mixtare  of  yellow  and  bloe. 

White  Joap.  Of  this  one  fort  is  made  after  the  faaie 
manner  as  green  foft  foap,  oil  alone  excepted,  which  is 
not  u(ed  in  whitc.  The  other  fort  of  white  foft  foap  is 
made  from  the  lees  of  afltes  of  lime  boiled'  up  two  diffi:- 
rent  times  with  tallow.  Firft,  a  quanlity  of  lees  and 
tallow  are  put  into  the  copper  together,  and  kept  boil- 
ing,  being  fed  with  lees  aa  they  boil,  until  the  whole  is 
boiled  fufficiently  ;  then  the  lees  are  feparated  or  dif- 
charged  from  the  taIIowi(h  part,  which  part  is  removcd 
hito  a  tub,  and  the  lees  are  thrown  away  ;  this  is  callcd 
the  Jirfl  half-boil :  then  the  copper  is  filled  again  with 
fre(h  tallow  and  lces,  and  the  firft  ha1f-b(nl  is  put  out 
of  the  tub  into  the  copper  a  fecond  time,  where  it  is 
kept  boiling  with  frc(h  lees  and  tallow  till  the  foap  is 
prodoccd.  It  is  then  put  out  of  the  copper  into  the 
fame  fort  of  calks  as  are  ufed  for  green  foft  foap.  The 
common  foft  foap  ufed  about  London,  gencrally  of  a 
greeni(h  hue,  with  fome  white  lumps,  is  prepared  chief- 
]y  with  taUow :  a  blackilh  fort,  more  common  in  fome 
othcr  places,  is  faid  to  be  made  with  whale  <h1. 

Hard  foap  is  made  with  kes  irom  alhes  and  tallow, 
and  is  moft  common^  b<»led  twice :  the  fiift,  called  the 
lufJf~boil,  hath  the  bme  operation  as  tbe  ficft  hal^-boil  of 
ibft  white  foap.  Then  the  ct^pn  is  charged  with  fre(h 
lees  again,  and  the  firft  half  boil  put  into  it,  where  it 
is  kept  boiling,  and  fed  with  lees  as  it  boils,  till  it  grains 
er  is  boiled  enough :  then  thc  ley  is  difcharged  &om  it, 
and  the  foaiLput  into  a  frame  to  cool  and  harden.  Com- 
mon  falt  is  made  uie  of  fbr  the  purpofe  of  graining  the 
ibap  ;  fbr  when  the  oil  or  tallow  has  been  unitcd  with 
the  ley,  after  a  little  bMling,  a  quantity  of  (alt  is  thrown 
into  die  maiii,  which  diffi>Iving  readUy  in  water,  but 
not  in  the  oil  or  tallow,  draws  out  the  water  in  a  con- 
Aderablc  degtee,  fo  that  the  oil  or  tallow  united  with 
the  falt  of  the  ley  fwims  on  the  top.  When  the  ley  i» 
of  a  proper  ibength,  lefs  (alt  is  ncceSary  to  raife  tbe 
curd  than  when  it  is  too  weak.  It  muft  be  obferved, 
that  there  is  no  ccrtain  time  for  briogine  off  a  boiling 
of  any  of  thefe  -forts  of  ibap :  it  freqaently  takes  up 
part  <if  two  days. 

Ballfoap,  cemmonly  afed  in  the  north,  is  made  with 
lecs  from  a(hcs  and  tallow.  The  lees  are  put  into  the 
coppcr,  and  tmled  till  t\ie  watery  part  is  guite  gone, 
and  there  remains  nothidg  in  the  copper  but  a  fort  of 
faline  mattcr  (the  very  ftrength  or  eflence  of  the  ley)  ; 
to  this  the  tallow  is  pnt,  and  the  copper  is  kept  boil- 
ing  and  ftirring  ibr  above  half  an  h(Air,  in  which  time 
the  foap  is  maide  ;  and  thcn  it  is  put  out  of  the  cop- 
per  into  tubs  or  baikcts  with  (heets  in  them,  and  imme« 
diately  (whilft  foft)  made  into  balls.  It  Fequires  near 
34  hours  in  this  procefs'  to  boil  away  the  watery  part 
of  the  ley. 

When  oil  unites  with  aUcali  in  the  £>rmation  of  ibap, 
it  is  little  altercd  in  the  c(mne£ti<m  of  its  principles  ; 
for  it  may  be  feparated  from  the  alkali  by  <iecompofing 
ibap  with  any  acid,  and  may  be  obtaincd  nearly  in  its 
original  ftate. 

Concerning  the  dccompefition  of  ibap  by  means  ol 

mis,  we  muft  obieTve,  firft,  that  all  acids,  even  tha 

weakcft  vegctablc  ad<is,  may  occaSon  this  decampofi'> 

tion,  becai^  every  one  «S  them  has  a  greater  aSmity 
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_     tban  otl  witH  fixed  alluli.     Sccondlj,  thefe  acids,  eveii 

"^  '  "'  when  united  with  any  baiis,  excepting  fixed  alkali,  are 
capaUe  of  occaiioning  the  fatne  decompoStion ;  whence 
all  ammoniacal  falt3,  all  &lt3  with  bafe9  of  earth,  and  all 
tho/e  with  metallic  bafes,  are  capable  of  decompofing 
Toap,  in  the  fame  manner  as  difengaged  acids  are  }  wtti) 
this  difference,  that  the  oil  feparated  fiom  the  fixed  aU 
kali,  by  the  acid  of  thefe  falts,  may  miite  more  or  lcfr 
intimately  with  the  fubftance  wbich  was  the  bafi(  of  U>e 
neutral  falt  employed  for  the  decompofition. 

Soap  maj  alfo  be  decompoied  by  didillation,  as  Le- 
mery  liias  done.  When  firlt  expofed  to  fire,  it  yields  n 
phl^m  ealled  by  bim  ^/pirit}  which  neverthelefs  ia 
peitber  acid  nor  alkaline,  but  fome  water  which  cnter» 
into  the  compofition  of  Ibap.  It  becomes  more  and 
jmore  coloured  and  empyreumatic  as  tbe  fire  is  increa* 
ied,  which  ihows  that  it  contains  the  moft  ful>tle  part 
of  tlw  oi].  It  iĕems  even  to  raiie  ^ng  with  it,  by 
belp  of  the  oil  and  afti6n  of  tbe  fir«,  a  finall  part  of  tha 
alkali  of  the  ibap :  for  as  the  fame  chemiil  <^ierves,  it 
occaCcms  a  precipitate  in  a  iblution  of  caRofive  fui>li-' 
mate.  After  tliis  pUegm  the  oil  liles  altered,  preciiis 
]y  as  if  it  had  been  diiiillcd  from  quicklime,  tliat  it, 
empyreumatic,  ioluble  in  fpirit  of  «ine,  at  firft  £!&• 
,  ciently  fubtle  and  afterw8rds  thiclier.  An  aliuline  le* 
iiduous  coal  remains  in  the  retort,  confiAing  cbiedy  ti 
tlie  mineral  alkali  conlaincd  in  tlte  foap,  and  whiclim^ 
l>e  dilcngaged  from  tbe  coal  by  caldnatk»  in  aa  opca 
fire,  and  oBtaincd  in  its  pure  ilate. 

Alkaline  foaps  are  very  uie&lin  many  arta  and  trades^ 
and  alfo  in  cbemiilry  and  medicine.  Tiicir  prinoipal  «ti- 
lity  confifts  in  a  deterfive  guality  that  tliey  receiw  ftom 
tbeiralkali,  which,  althougb  it  is  in  &me  aaea^uTe  iatuia- 
ted  mth  <»1,  is  Jet  capable  of  ading  upon  oily  matten^ 
and  of  rendering  them  faponaceous  and  mifcible  witla 
water.  Hence  foap  is  very  ufeful  to  cleafe  any  fiil)' 
Aances  from  all  fat  matters  with  whieh  tli^  happen  to 
lie  f(Nled.  Soap  is  tkercforc  daily  uied  for  Ute  wailung 
and  whibeiung  of  linen,  for  tiie  cle«nfing  of  woollen- 
clotlis  iirom  oil,  and  for  wbitening  filk  and  lireeing  it 
from  tlie  rcSnoua  yamiih  with  whicb  it  is  natwally  co- 
Ycred.  Pure  alkaline  lixivraffls  tieing  capable  of  diScd- 
ving  oils  mare  e&duaUy  than  loBp,  might  ht  employed 
for  the  famc  putpoies  ;  but  when  thi*  «divity  is  not 
Mitigatcd  by  oil,  as  tt  is  in  Ibap,  tbey  as«  capable  of  al- 
tering,  and  even  of  deilroying  entirely^by  d>nr  caiifli« 
city,  taoli  fubftances,  «fpecially  animalmatteis,  as  filk« 
.  woiol,  and  others :  whereas  ibap  clean£es  Aroaa  ml  alttoft 
as  c^£lttally  as  pnre  alkali,  withoat  danger  o£  Edtcting 
w  deihoying  \  whidi  rcnden  it  v«ry  ufe^. 
WnoiwlWi  S°^  was  imperfiedly  known  to  the  andents.  It  is 
Medieal  mentioncd  by  Pliny  as  tnade  of  iat  and  aibesy  and  as  an 
invention  of  the  Gauls.  Arclseus  and  otlxrs  inferms  usj 
that  the  Greelu  obtainedtimr  knowlcdge  of  itrmcdi- 
cal  uiĕ  from  the-  Romans.  Its  virtu«,  accordiBg  to 
Bergius,  are  detergent,  refolvent,  and  aperient,  aiid  ita 
n(e  recommendcd  in  jaundicei  gont,  calculous  complaints, 
and  io  obiirufiiona  of  the  viifcera>  The  eScacy  «^  ibap 
in  tlte  firil  of  tlieie  'difcaics  was  experienced  i>y  Sylmus, 
and  fince  recommended  very  gcncrally  by  vaziousm- 
thors  who  have  written  on  this  complaint ;  and  it  lias 
alib  becBtbouglit  of  ufe  in  fupplying  the  piace  of  bile 
in  tl)e  pnmtB  vise.  The  utiUty  of  this  medicine  in  iSe» 
tieal  ea(i»  was  in&rred  clueily  bom  its  inppoied  power 
«f  dJSiixit>g  biiiarj  caocretioBt )  but  this  medicjne  hu 
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laft  mttcli  ti  it*  Rp&tatioit  in  jaundice,  £iiee  k  isiw 
known  tlut  galUftooes  have  l>een  £Dund  in  many  after 
deatb  who  had  bcen  daily  talcing  ibap  for  feveral  montb 
and  cven  years.  Of  its  good  e&ds  in  urinary  caku* 
}otu  a&^iions,  we  liave  tbe  tcftimany  of  feveral,  erpe- 
cially  wben  diflblved  in  iime.water,  by  wliich  its  cScacy 
is  confiderabIy  increaied  ;  for  it  thus  becomcs  a  poim- 
ful  fi>lvent  of  mucus,  whicii  an  ingenious  modem  authot 
fuppolĕs  to  be  tlie  cliicf  agent  in  the  formation  of  cal. 
cnh;  it  is,  however,  only  in  tlie  incipicnt  ftateoftke 
di&aie  that  tbeie  lonedies  promiili  etibShial  bcoefit-, 
thougb  tbcy  generally  abate  tlM  more  vio]ent  fyiBptaias 
where  they  catmot  iemove  tlie  canle.  With  £oeniaave 
foap  was  a  genetal  medicine :  for  as  lie  attiibatcd  iaoft 
oomplaints  to  Yiicidi^  of  tbe  Auids,  be,  and  inoft  Df  \be 
Boerliaavian  icliool,  prefcribcd  it  in  canjunSian  with 
diffcrent  refinotts  and  otber  fubftaiicea,  in  gout,  thcn- 
matiiin,  and  varioas  vifceral  complaints.  Soap  isaUo 
extemally  employed  as  a  re(blvent,  and  gives  name  to 
ievenil  officinal  preparations. 

From  the  properties  of  foap  we  may  know  that  it 
muft  be  a  wcf  e&fiual  aad  oosivcBient  anti-acid.  It 
abforbs  acids  as  power&lly  at  pute  alkalies  and  abibr- 
bent  eatths,  witbout  baviBg  tho  Qraftici^  of  the  £»•• 
tner,  and  without  oppreiiisig  tlie  Aamach  by  itt  wdglit 
like  tbe  bitter. 

Laftly,  we  may  petccive  that  foap  muft  be  ooe  o£ 
the  beft»f  all  antidotes  to  ftop  quifddy,  «nd  with  the 
leaft  iiicoiivenience,  tha  bad  tBtSa  of  acid  conofive  poi« 
ibns,  as  aquafi>rtis,  corrofive  fubluB«le,  &c. 

Soep  imported  is  iul>)ed  by.  lo  Ann.  cap.  19.  .to  a 
duty  «f  ad.  «  pomid  (owr  and  abowe  fi>n&eT  duties)} 
and  by  la  Aim.  ftat.  a.  cap.  9.  to  the  farther  ium  <£. 
id.  a  pwmd.  And  by  tl>e  fainc  aSs,  the  daty  on  fcap 
made  in  the  luit^dom  is  i^.  a  ponnd.  By  19  G.  lil. 
cap.  53.  no  pciion  within  the  limits  of  the  head  ofltce 
of  excife  in  London  Oiall  be  permitted  to  make  taif_ 
ibap  iinleft  he  occupy  a  tenement  «f  loL  a  year, 
be  aSĕiHed,  and  pay  the  parilh  rates  >  or  cl&wbae, 
usle&  he  be  a{{cfled,  and  pay  to  church  and  poor. 
Places  of  making  are  t«  be  entcred  on  pain  of  jol. 
and  covert  aod  lockt  to  bc  ptonded  imder  a  fi>ildtiiie 
of  lool. )  tbe  iumace-door  of  evcry  utenfil  ■aSti  in  tlw 
mutuiadure  of  ibap  (hall  be  locked  by  the  excife  offi- 
cer,  as  ibon  as  thĕ  fire  is  damped  or  drawn  out,  and 
&ftenings  provided,  under  thc  penalty  of  50I. ;  and 
opening  or  damaging  fuch  &fteiung  incnrt  a  pciuilty  of 
lool.  OiRcers  am  required  to  cater  aad  furvey  at  all 
timet,  by  day  or  night,  and  the  penalty  of  ob&nifiing 
i»2oL^  and  they  may  luilock  and  exaiiiine  evexy  ct^per, 
&c.  between  the  hours  of  five  in  the  moraing  and  de» 
vcn  in  the  evcning,  and  the  peoalty  of  obftrudiBg  a 
looL  £veTy  maker  of  iba^  be£Ke  he  benns  aay  ina. 
lctng,  if  witbin  the  billt  of  mortalily,  ihaUgive  12  houi% 
if  diewhere  34  bours,  notice  in  wdting  to  the  affioei^ 
of'  the  time  when  he  intends  to  begin,  on  pain  af  jol. 
No  maker  (haU  iemove  aay  foap  unfiirveyed  on  pdn  of 
aoL  .witbcut  ^ving  prt^r  notice  of  his  intcntion. 
And-i^  any  maker  (hĕU  conceal  any  bap  ormateiial% 
he  (bdl  fo^t  thc  (ame,  and  alib  500L  £ve(7  i>ancl 
ti  foep  (hall  contdn  056  Ib.  noirdupois,  half  barrel 
1 28  U>.  firkin  64  Ib.  haif^rkin  3»lh.  befides  the  we^ht 
ov  tare  of  each.€a(k :  and  aU  (i»p,  eacepting  bard  cake 
ibap  and  bdl  (bap,  (baU  be.  put  into  fucb  caikt  and  no 
eth«r,  on  paia  01  ibrintiue,  and  jL    The  sudtcr  ihaU 
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|*f    «edly  Mlwltt  writugattlMiiettofficetliefiMqi.ma<ie 

{rl      by  iiim  in  each  week,  with  Uie  weight  and  ^uandty  at 

pot?-  ,ach  boitingT-  otv  pain  of  jol.  }   and  within  one  week 

"   after  entrjr  clear  off  the  dutieii  on  pain  of  doublc  dutj. 

&e,  befides  the  Aatutes  abov«.  cited,  j  Geo.  III.  cap.  43. 

13  Geo  IIL  c^  46.  XI  G«o*«ap.  30.  i  Gco.  fiat.  2. 

cap,36. 

Aid  SOAP.    TUc  i«  SanonAhj  the  additim  of  con« 

omtiated  acids  to  die  •ezpteflad  oik.     Thus  thc  oil  is 

icedeted  pertiaUy  fiihiUe  in  water  \  but  the  union  is  not 

iiiffinciitfy  ooi^^bte.to  anrwerimy  Taluabk  porpole. 

SOA^Btrry  Tree.    Siee  SAPiNont,  BoTAirr  Mitt^ 

SOAP^Eartk  Sc«  SrEAXiTxa,  MiNCRALOGr  Ab&n. 

SOAPWORT.    See  Sapokaria,  B«rAKr  Imdtit. 

SOC  {Sbjc),  ignifies  power  or  Kberty  to  ininirtcr 

jnAke  or  eaeciite  iaws  )  alib  tlie  citcnit  or  teiritocy 

whercia  -fiich  power  is  eaerciied.     Wbcnce  our  law- 

Latin  ymtijĕcea  u  ubd  £ar  a  ieignipiy  or  lacdlbip  en> 

iraiKhiied  ij  tlie  king,  with  the  Ubeity  af  Iiolding  or 

keeping  a  court  of  hu/ockmm  :   And  tltia  lund  M  ii« 

bcfqr  coMtniM*'  in  diTcn  part*  af  England  to  tUs  day, 

nd  u  imown  \yj  tlie  mHDes  diJiJu  ni/itkeii. 

SOCAGE,  in  itB-aoft  genecal  and  extenfire  fignifi. 

cation,  ieenu^to  liaiiote  ■  ttmm  by  any  cerlain  and 

j|t     datcrBainate  4efrioe.    And  m  tliis  (ede-  it  is  by  on» 

p**  ancient  wiiters  conftant]y  put  in  oppofitian  to  cliWalrjr 

^       or  kndtt^emee,  whese  the  lendei  was  pmtarioM  snd 

tmeettttm.     Tke  icrriee  niall  tbciefin  be  ccrtaiii,  in  or. 

dcr  to  dennttnatc  it  ioeage  \  aa  to  hold  liy  iiBalty  aad 

los.  rent ;  or,  by  lieaBage,  iiealty,  and  mb.  lent ;  or, 

by  lionuge  and  £ealty  witlioot  rent }  oe,  by  iealty  and 

certatn  corpofd  ierrice,  aspkughiiur  the  lord^s  land  &r 

dKce  ^ys ;  «r-,  by  £ealty  aaly  wiuoat  a«y  other  ier« 

viee :  fot  all  tliefe  «1«  teawres  in  iaeagt, 

>Socage  is  af  two  forts :  Jree-bcM^,  whcre  the  ier> 
«£ec  aie  not  only  certain  but  honoi»able  ^  and  wllem- 
ioenge,  -wheic  the-  ierrioes,  though  certain,  aie  of  a  bafei> 
natare  (iec  Viu2NAGK).  Such  as  hidd  by  the  fomicr 
tennre  are  called,  in  Gianril  and  ether  A^re^ncnt  ao- 
thotc,  by  the  iMtna  vltJib*nfo1sĔmami,  or  tenants  in  free. 
ibcage.  The  word  is  deiired  frani  the  Saaon  appella- 
liony&f,  wliickfigiufie(  liberty  or  priyilege ;  and,  being 
joiiied  t»  an  uiual  tetaunation,  iseallcd,^»^,  in  La< 
dn^nipasm  ;  Agniiying  theteby  a  frce  or  piirileged  te^ 
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It  feenit  prebable  that  the  ibcagc-teHnc  were  the 
nlic5'ef  Saxon  liberty ;  retained  by  fach  peribns  as  had 
■either  forfieited  them  tothe  king,  nor  been  obliged  to 
cschange  their  tenure  ibr  the  more  honoBiaUe,  aa  it 
was  called,  but  at  the  iame  time  more  boithenibme,  te- 
ante  of  kmght-ierrice.  Thi*  is  peculiarly  tematkable 
in  the  tenure  which  prerails  in  Kent,  called  jMVfiftm^, 
«rhich  is  generally  a^nowledged  tobc  a  fpede8of  (b* 
cage-tenote  ;  the  preiin<Mtion  whereof  imoohte  from 
the  inno«ations  of  the  Norman  conq«ierer  is  a  ia&  nni* 
«erially  known.  And  thafe  who  thus  preiiwed  thdt 
Uberties  were  (aid  to  hold  in  free  and  commonl^ibcage. 

-At  t)ierefore  thc  grand  criterion  and  diftingm&ng 
Bnrk'of  tbi)  ipecies  of  tenurc  are  the  hawtg  its  rendart 
or  iĕrviec(  aicMtained,  it  will  include  under  it  all  other 
tnetbod<'of  holding  'fi«*  lands  by  certain  and  inTarisblc 
lents  and  dutie»;  and  in  partieoUr,  P«W  Serjeantt, 
Tnrnre  in  BUB0A0E,  waiGwtUimo.  See  thelĕ  ar- 
ticles. 

SOCISTY,  a  nuodMr  of.«atioBal  and  aoraliie> 


Such  ate  the  advaatagcs  wbich  eachindiridnal  evi. '."§''"' 
dcntly  derires  &om  li^in^  in  a  focial  Aate )  and  fa  heJp-obrerrai 


ii^  luytcd  Af  tlmr  comioati  pieieh^atibii  tad  kapp'    Soclc^ 
neu.  ' "   '"    '" 

Therc  aie  (hoelsof  fiibef,  henisofqtBdrupeds,  andi^g^*,^ 
iiocks  of  birds.     But  till  obietvation  enabk  us  te  de-  brutes  are 
^ennine  with  greatcr  ccrtainty,  how  £ar  the  in&rior  ani-  eapable  o{ 
mals  are  able  to  look  through  a  icriea  of  mcans  to  the  *  '°<=>al 
end  which  thele  aie  calculsted  to  produce,  bow  iar'^^ 
thdr  Gondud  may  be  inAuenoed  by  the  hope  of  re- 
waid  and  the  fear  of  punilhmcnt,  and  whether  thejr  aie 
at  all  capable  of  moral  difiindion»-~we  cannot  with 
propricty  apply  to  them  the  tew  Society.     Wc  oall 
Grows.and  beavers,  and  feveral  other  rpecies  of  animals^ 
gr^amut;  but  it  i*  hardiy  good  Euglilh  to  iay  that 
they  wtjhciĕi. 

It  »  only  human  f<«ciety,  then,  that  can  become  thc  Minkind 
iiibjcft  of  our  preieot  inwiUgation.  The  phenomena  the  ohly 
wbieh  it  preicats  ane  highly  worthy  of  oitr  notice.  i-jd»l  ke> 

~      '  *  ------    ;      -  ^i^ 

our 
j  -t  .         -- ,.  -   obrerratioi»» 

leTs  does  any  human  being  appear  in  a  fohtaiy  ilate,       4 
that  we  are  natutally  led  to  conciudo,  that  if  theie  evei  a  fodaI 
WBS  a  period  at  which  mankind  weie  fi>litaiy  beingS| "''' *  j*" 
that  period  could  not  be  of  long  duratien  ;  £ar  their  "^^  ^^ 
av«sEan  to  iblitude  and  love  of  ibciety  wotJd  foan  in- 
duce  them  to  entei  into  ibcial  union.    Such.  i*  the  opi- 
aion  which  we  are  led  to  oonceire,  when  we  compare 
oor  owa  condition  as  members-  af  ctTilised  and  en- 
lightened  ibciety  with  that  of  die  brutes  aronnd  us,  or 
wtth  that  of  (aTages  in  thp  eaclier  and  tuder  pntiods  of 
ibdal  liie.    When  we  hear  af  Indians  wandering  naked 
throu^  the  woods,  deOitute  of  arts,  unikiUed  in  ag*»* 
CBltorc,  fcarce  capable  of  motal  diilindions,  rdd  of  aU 
religious.  irntimerts,  or  poflefled.with  the  moilab^utd 
notiaas  concemiBg    iiipetior    powets,    and    procuring   - 
laeans  of  fubfifteiioe  ia  a  manner  equaUy  precaiious  witn 
that  of  the  beafts  of  prey— 4ve  look  down  with  pity  on 
thdr  conditton,  ot  tum  irom  it  with  horror.    When 
we  «iew  the  order  of  cultivated  ibdety,  and  conSder 
our  infiittttions,  arts,  and  mannen~-we  rejdce  over  om^ 
fiqierior  wifdom  and  ha^neis. 

Man  in  a  dvilized  ihite  appean  a  bdng  of  a  fuperior 
oider  to  man  in  a  faTage  ilate;  yetibme  phiIofi>pher* 
tell  us,  that  it  is  only  he  who,  hadng  been  educatcd  id 
ibciety,  ha*  been  tanght  to  depend  upon  others,  that 
can  be  bdplers  «r  imierabie  when  placed  in  a  Calitary 
ftate.  Tbey  view  the  f8vage  who  exerts  himfelf  with 
inttepidity  to  inpply  his  wants,  ot  beats  them  with  ibr- 
titude,  a*  the  greateft  hera,  and  poffefiing  the  greateA 
happineis.  And  thereibre  if  we  agree  wi£  them,  that 
the  propenSties  of  natuie  may  have  prompted  men  \a 
enler  into  fi>cial  union,  thongh  they  may  have  hoped 
to  enjoy  iuperior  (ecurity  and  happinefs  by  engaging 
to  ptoteft  and  fiipport  each  other,  we  miift  conclade 
thct  the  Author  of  the  unirerie  has  deiUned  man  to  at- 
tdn  greater  dignity  and  happiiie{»  in  a  favage  and  fi>- 
litary  than  in  a  fodaI  ftate ;  and  thereibre  ihat  thofiS 
diipoStieas  and  views  which  lead  us  to  focitty  ate  fid- 
ledoas  and  iiumical  to  our  real  intereft. 

Whaterer  be  the  fuppofed  advantages  of  a  Gditar^ 
ilate,  ccrtdn  it  is  that  mankind,  at  the  earliett  periods, 
were  united  in  (bciety.  Yariotu  theories  have  been 
fi>iined  conceming  the  dtcumttances  and  prineiplc« 
which  gave  rife  to  this  union  :  but  we  have  eliewheit 
ihown,  tJiat  the  greater  part  af  them  are  ibunded  in  er.t 
ror  i  diat  .th^  iuppofe  tne  origitial  Oate  ef  man  to^havri 
3I 2  been 
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bcen  tbat  of  ftv»ges ;  and  that  (aA  a  fup{K>fiUon  u  co»-     connnuincatii^  to  tbetr  poAerity. 
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5 

Firftfi>te 
of  fociet7 
according 


'txadi£ted  hj  the  moft  authentic  records  oi  anti^uit^. 

For  thottgh  the  recordt  of  the  earlier  Bges  are  gene- 

rally  obfcure,  &bulous,  aad  unper£e£l ;  yet  hapiuly 

tbere  is  mu  free  from  the  imperfeAions  of  thcreA,  and 

af  undoobted  aHthenticitj,  t»  which  wa  may  fafcly  have 

•SeeJ^rr^iecoaHo  K    .This  ncord  is  the  Pentateudi  of  Mo&s^ 

ture,  N°     whicb  prefents  us  with  a  genuine  account  of  the  origin 

oS  man  and  of  ibciety,  perfedly  conbnant  to  what  we 

have  laid  down  in  the  aiEticle  refeired  to  (iĕe  Sayage). 

Accor^g  to  Mofes,   the   firft  fociety  wts  diat  of  a 

.^v»iu.u     hudiand  and,  wife  uaited  ia  the  bonds  of  marriage :  thc 

to  mntKen.  &&  KOvemment  that  of  a  &ither  and  hulband,  ^e  maf- 

lic  bittoiy.  tet  01  Ihs  £nnily.  Mea  lived  together  undcr  the  patriar* 

chal  ibnB  of  govenmicnt  while  they  employed  themiclYes 

chicAy  in  tendiog  Aocks  and  herds.     Chiidren  in  fuch 

«MisuaiAances  cannot  fi>on  niĕ  to  an  equality  with  their 

pacents,  wheie  a  man'5  importance  depends  on  his  pto- 

perty,  not  on  hia  abilitiei.     When  Aocks  and  herds  aie 

tbk.chic^  artidcs  of  property,  the  ibn  can  only  obtain 

thciciiom  Us  &ther  ^  in  general  thereAwe  the  fon  muft  bc 

catarely  dependent  ob  tbe  &ilfaer  ibc  themeansof  fttbfift> 

cDMi  If  the  pMwnt.dnring  his  life  beilaw  on  his  children 

any  part  of  Us  peoperty,  hcmay  do  it  on  fuch  canditions 

as/iihall  make  their  dependenee  upon  him  continue  till 

thc  peiiod  of  hb  death.     When  the  community  are  by 

thiseycnbdepclTed  of  A^t  head,  inAead  of  continuing 

io  a.Aate  of  oinionr,  and  &ledBig  (bme  one  '£rom  among 

them&lTes.whomr  they  may  invefl:  with  the  authority  of 

arpasnt,  they  iĕparate  into  fo  many  diiHnd  tiibes,  cach 

ii>bjc6^>to  thc  authacity  of  a  di£krent  loid,  the  maiiM 

of ,  the  i&mily,  aad  the  pioprietor  of  all  the  Aocks  and 

,  herds  bclaneing  to  it.     Such  was  the  fiate  of  the  firft 

focieties  whicb  the  narratiTe  of  Moies  exbibits  lo  iMsr 

e         attentton. 

Theories  of      Thore  philaibpbeis  who  have  made  fociety,  in  its  va. 

philofo>       (ioDs  Aneies  betnrecn  rudeneis.and  refinement,  the  fubieS 

cer^nrthe  ^'^'>*^'  ipeculations, haTtt generally confidered  mankind, 

i>riirinof     in  whatcver  legion-  of  the  globe,  and.under  whatever 

fociet7        climate,  as  proceeding  uiiiformly  through.  ceitain  regut 

lar  gradations  from.  «me  estreme  to  the  other.     They 

rcgard  them,  firft,  as  gainii^  a  precarious  fubfiftence  by> 

gathering.the  Xpontaneoii&  ^uits  «f  the  eartb,  pieying 

on  the.inhabitaAts  of  the  waters,  if  placed  on  the  iea» 

ihoie,  or  «long.  the  bank»  af  largc  riversf  or  hunting 

wild  beafts,..if  m  a  fituation  where  thefe  are  to  be  ibund 

in  abundanoie  ;  wi^out  forefight  or  induilsyto  proyide 

^or.iutuco  wanta  whea.the  pcnfentcall'of  appetite  is  gra^ 

tiiiitd.  .  Next,.  they  fay,  man  rilĕs  to  thc.ihcpherd.^ate^ 

agd  ne^t  to  thai  of  huibandmen,  .wben  tbcjr  twrn  tbcir 

attention  fEoni  the  management  of  Aocks  te'th«  calti- 

Y^tion  /efithp  groundi-  Next,  tbeie  huibandmen  improvfl 

theii.powcrty'  and  bettecwtheir  .cendition,i  by^ 'becoming 

artiTant.Wid  mcrchaots ; .  and  tbe  bcj^ning  af  this  pex 

riod  ia  the  boundary  between  barbarity  and  crrilisa» 

■  t}on.  .       ij.         ' 

TlKleaTstbe  Aages^thnwgbj  whlch  th^  who  hxre 
employed  themfelwes  on  thc  natural  hiAory  of  fociety 
haye.gencrally  condudcd  mankind  io  theit  pragrefs  iirom 
iudene&  to  refinementj:.but  they  feem  to  iiaYe^o^a-laok- 
ed  the  manner  in  whlch  mankind  werc  at  firft  eftablifli' 
cd  on  ,this  earth ;  for  thejoircumiUnees  ki  whieh  the  pa* 
rent&«of  the  hum^  race  were  originally  placcd  ;  for  the 
degree  of  knowledge  pommunicated  to.thcm  ;  and  for 
tbe  iailni^oa  wluch  tbey  muft  hare  been  capable  of 


n  ec  *^ 

tbe       } 


Thcy  tvther  ■{i(w 
to  canfider  the  inhabitants  of  every  di&rent  legion 
the   giobe   as  aborrigines,   fpringing  at  firft   fiom 
gtound,  or  droppcd  on'  thc  fpot  wbich  they  inhabit;  «■ 
lefs  ignorant  than  in£tnts  of  tbe  natnre  and  relabons  «f 
the  objeds  acDund  them,  and  <rf  tiie  parpofes  which  they         ' 
may  accompliih  by  the  eaeiciie  of  their  organs  and  iir 
cultics.  I 

The  abfuidity  of  this  theorr  has  been  fnlly  d«inoi^„,iJJ 
Aiated  in  aaother  place  :  and  it  we  agree.to  reccive  thc  ^ 
Moibic  account  of  the  origtnal  eftabliibment  of  bubi-  { 
Idnd,'  we  ftiall  be  led  td»  view  the  pbenocatna  of  iiicid 
ii£e  in  a  li^it  very  diSierent.  We  inufi  firft  ailaw,  that 
though  many  of  tbe  nideft  tribes  are  ibund  in  the  ible 
of  hunten  or  .^ers ;  yct  the  hunting  or  fiihin^  flate 
caanot  have  been  invariably  the  primary  ibim  of  lociety, 
Notwithftanding  the  powers  witbwhich  we  ate  cndow> 
ed,  we  aie  in  a  great  meaiuie  the  creatures  of  ciicuiii. 
fiances.  I%yficai  caufes  exert,  though  indiredly,  1 
mighty  inAuencc  in  fonning  the  charadier  and  dired» 
ing  thc  csertions  of  the  human  race.  Vtom  tbe  inibr. 
mation  qf  Moii»  we  gather,  that  the  fitft  focietie$  of 
men  Iived  under  the  patriarcbci  ibnn.iof  gOTernment, 
and  employed  theuielTeain  thecaiti<vBtion  ef  the  ground 
and  tbe  management  of  ilodis.  And  ai  we  know  that 
mankind,  being  iubjeded  to  the  inAuence  both  of  phy. 
fical  and  moral  cauies,  are  no  leis  y«Uc  to  degencracy 
than  capaUe  of-  impioTemcnt  >  we  nay  cafily  conccnw^ 
that  thongh'  defceBding  all  irom  the  bm»ariginal  pair, 
and  thougb  enlightened  with  mooh  traditionary  knew- 
ledge  relati«e  in  thc  artt  io{  li£ej  tbe  order  af  ioat^ 
mond  difttnflKMS,  and  rdigieus  obligMions ;  yel  as  tbey 
were  gradually,  and  b}-  .various  accidents,  d>fpcTfed  over 
the  earth,  being  rcmoved  to  fituations  in  whicb  thc  arts 
with  which  they  were  acquainted  could  but  little  tTsil 
thcsi,  wheie  indttAry  was  overpowcred,  ot  indolencc  e» 
couraged  by  the  &Terity  or  the  pro^niion  ;of  natwe^-thcj 
might  degenrmiK  and  iall  into  a  conditioR  almoA  a> 
bumble  andi  precarious  as  that  of  ihe  brulal  Iribes.  O- 
thcr  morai  caufes  might  Blfo  cwtcur'4«  debaiĕ  or  e]evale 
the  human  chaiadet  in  that  eeriy  pesiod.  The  pattictt. 
hr  charafier  of  the  originai  {ĕttlers  in  cny-  legicn,  iJw 
manncr  i«  which  tkcy  .-ujcce  eonne&ed  with  .'(Uie^-^nalher, 
and  the^artswbicb  they  weie  beft  c]ualificd  to-eseteilc, 
with  Yariaus  other  cauies  of  e  fiiiulBr  natnre,  would  hat^ 
coniidemble  inAiwnce  iirdeCenniBin^the chBrader of  tbe 
focicty.  •  ••    <  -.  ... 

When  iaying  «Cdetbe  Ipiriio^  theory  and  fyftera, 
we  iet  ouiiielvcs<  with  -duc  hanMlity,'  to  trace  &ĕis,  aod 
to  liSen  to-i  evidcncc;,  tboogb  our  difcoveries  inay  be 
iewer  tbim  we  ihould  otherwifc  iancy  thea»-;  yet  the 
knowlcd^  which.nN:'thua>acqtaite  wiii  bc  inoie  «iciid 
aad  ibiid,  andiomr  ^pecnhrtiont  moie  confiflent  «rith  thc 
fpirit  ef  tiuc  phila£iphy.  Hcie,  though  we>leam  &eai 
tbe  infocmation'of  the  faoted  writings,  that  the  firft  h- 
mily  of  mankind  was  not  cnielly  expofed  in  tbis  trorld, 
as  ohildren  whom  thcinhumanity  of  their  •parents  indu. 
ces  them  to  defert  ;  yet  wei  aie  not,  in  confe(]aence  of 
admitting  this  hi&,  laid  under  any  nece0ity  af  denying 
or  explaining  away  any  of  the  '•iher  pbcnomena  which 
eccui  to  ow  oblĕnration  when  tiacingtile  natund  hirft«if 
pf  fociety.  '  Tra^tion  may  be  corruptcd  ;  arts  and  iei* 
enceS'  may  be  ]oft  ;  -  the  iublimcA  rdigious  dofiriiiCt  Biaf 
be  dcbaled  into  ab^uidity. 

If  then  Kc  are  deSious  of  iimreying  l^ty  in  iu  ni* 
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htf.  Jeftibrmf  we  muA  look,  ««'to  <tiie  eMlitft>  padod<o£ 

Ri*^  ib  extftc»ce,  bot  toj  thore  'ditlit&s  •  of  the  glofa«  i  whetc 

[       (itemal  ctrcamltances  concnr  to  drise  theai'-intar«  llate 

'        of  Aupi^ty  and  Tvi«tclMdne&     Thu»in  nuin^  plac8rof 

tbe  liappy  cliiae  oi  Afia,  which  *  iransty  of  ancient  le» 

COids^connir  with  tht  {aered  writings  in  repiefentia);  as 

die  fiift  peopled  quarter  of  the  giobe,  we  cannot  trace 

^dw  ferre  of  fociety  backwards  beyond  the  {hepherd  (late. 
In  that  fbte  indeed  thne  bondt  wkich  conne£l  fociety  ex> 
tcndnot  to  » 'nide  range of  individuals, and  men  nemrai 
brclongiperiodin  diitin^Samilies;  but  yet  that'fiate 
B  hijjhly  faTamraUie  to  knowledge,  to  happinefs^  .and  to 
troneTirttte.  •  Agaoi,  the  torrid  and  the  &ezcn  regiens  a£  the 
'^  eardi, 'dioagb  ptobably  peopled  at  alater  pciiod,  anft 
by  ttibe«  fprung  froBa  the  iknie:  ilock  «ntb  the  ih^hcrd* 
of'Afia,  hwc  3Fet  exhibited  niankutd  in  ■  much 
lower  ftatci.  It  15  in  the  parcked  delcBtt  af  A&ica  and 
the  wilds  of  Anwrica  that  hannn  beinga  hvare  becn 
found  in  •  comJB^on  appnMching  the  neaietbto  that  of 
the  btutes. 

We  taajt.  therefotc  •  with  ibme  proptiety  derert  the 
ocderoftime,  «ndtakc^a  view-of  the  diierent  ilages 
thioagh  «Mch  philafopben  Ii>ve  confideTed  mankind  ae 
id«ancing,  begiMungiimth  that  of  rudenc&,  though  we 
hcve  (honb:that  it  cannot  bave  bcen  the  iiril  in  the  pro- 
gte6.  ■  -■ 

ll^  WheR  the  haiam  fpecies  arc  fottnd  in  the  loneA  and 
Ihgtradeil  Aate,  their  rational  and  ntoral  paivars  are  Tcry 
«7-  &intlf  diijriayed  -,  bot  their  external  lenfes'  are  acntc, 
ind  their  bodily  organs  aflive  and  vigoroui.  Huntiiw 
and  fi(hing  ai«  then  their  chief  employaents  on  iwhicn 
they  depend  ibr  rapport.  .Dttiing  that  portion  of  their 
time  which  is  not  fpcnt  in  thefe  purfuiti,  tliey  arc  funk 
in  lidlers  indoktice.  DcAitute  of  lbrefight,  they  aie 
touied  to  aAive  exerUon  onty  by  the  preSbte.  of  imnw- 
£ate  neceilily  or  the  uiigent  calls  of  appetite.  Aocuf- 
tomed  to  endure  the  leTerity  of  the  elements,  and  but 
icantily  providcd  wilh  the.means  of  fubMence,  they  ao* 
quire  habits  of  re(ignalion  and  ibrtitude,  which  sre  be- 
hekl  wiih  aftoni(hment  by  thofc  who  en^oy  the  ^enty 
udindulgence  of  cultivated  life..'  But.m  this  ftate  of 
want  and  deprelTion,  when  the  powers  and  poficflion«  of 
every  indiTidual  are  fcarcely  faiiicient  for  his  «wn  iiip< 
port,  when  cTeti  the  calis  of  appetite  are  repneiSRl  bc- 
catt(ĕ  they  cannot  always  be  gratiSed,  and  the  more  re' 
Sned  paA^ns,  which  either  origiiiate  fraiBi  fiich  :as  'aoe 
merely  animal,  or  are  intimately  conneded  with  them,' 
liave  not  yet  bee»felt--in  this  ftate  ail  the  mildcr  af- 
feAions  are  nnknown ;  or  if  the  breait  is  at  ail  ■fenfibi0 
tetheit  impalfe,  it  is  extremely  iccble.  Huihand  anai 
wiie,  parent  and  child,  brotlKr  and  l»other,  arc  united 
ly  the  weakeA  ties.  Want  and  mis^srtune  are  not  pi< 
ded.  Wfay  indeed  (hould  tiiey.where  tlicgr  caiiBOt'ht 
rdieved  f  It  is  impolTible  to  detcrmtne  .liow  i£ar  iieingt 
in  this  condition  can  be  capable  of  moral  diilindiona. 
One  thing  certain  is,  that  in  no  (iate  are  tlia  human 
race  entirely  incapable  of  thefe<  I£we  iaflen,"hawc«wr, 
tothe  relanons  of  refpe£iable  traTcUers,  we  muiiadmit 
tiiat  human  l>eings  Iiave  iometimes  becai  ibund  in  that 
a)))ed  ftate  wiwrc  no  proper  ideas  of  fubordinatian,-ga* 
«ennmit,  or  diftin£Uen  of  laniis,  could  1»  &nnedt 
NbdiffinA  notions  of  Deity  can  iie  itete  entert*ined< 
Bcin^  in  fo  humble  a  condition  cannot  lo^  tbrengh 
the  order  of  the  univerfe  and  the  harmony  of  nature  to 
tbat  Etemal  WiOom  and  Goodaert  Trhich  co&tnved, 


■nd  .that  AltingEtT  Power  n^ch  broaght  iirto  obA*.'  Saeiety.'^ 
encc,  the  ryilem  oi  tiungs.  Of  arts  they  muft  be  almoil  '  ^  "'' 
totaliy  deiiitnte.  •  They  laiy-  uiĕ  foine  inilrumcnts  foK 
fi(hing  or  tiie  chace';-  bot  theiĕ  iBi»ft  be  extremely  lude 
and  funple.  I£they  beaopiainted  with  any  meatu  ta 
ihcUer  tliem  from  the  incienency  oC-^  elements,  botli/ 
tiuit  iiouiĕs  and  clothing  will  be  aukward  aad  inconTek 
nient.  ^  j^ 

fiut  iiuman  beings  haTe  not  lieen  often  fonnd  in  fb.S<:cond 
rude  a  Aate  as  tbis.     Evwi  4iiofe  tribet  which  we  deno-'^»»' '"  '''" 
minate  &.Tage<  are  for  Ae  moii  part  fartber  rcmoved|^"|" '  ° 
firom  i9Kre  •nimal  life.     They  generally  appear  united' 
uiider  fome  fpecies  of  goremment,  exetcifing  ttie  power» 
of  leaiiHi,  capalile  af  morality,  thoi^h  that  monJity  ber 
not  nlweys  «ery  iefined  ;  difplaying  rome  degree  of  £>• 
cial  Tirtncs,  and  a£ling  under  the  inAuence  of  teligiou» 
ientiments.     Thofe  who  may  be  conSdered  as  but  on» 
de^Kt.  higiier  in  the  iicale  than  the  ftupid  and  wietched 
iMuigs  wlioiis  condition  wc  haTC  furveyed,   are  to  bei 
^und'  itill  i»  li]e<hunting  and  fiihing  liate  \  b«t  they 
ase  ^artheradtaneed  towaids  focial  iiiie,.  and  are  become 
more  fimfibki  to  the  impuiie  of  ibaial  affedion.     By  nR.t 
avoidable  intercaarfe  in  their  employments,'  a  few  indi>r 
vidual  liunteis  or  fi(hers  contraA  »  certain  degrec  ai 
foiidneis  far  each  other's  campany,  and  aie  led  to  taka 
fome  part  in  each  otiier's  joys  and  ibirows  ;  and  whenr 
tlie  (ociai  aScdions  thns  generated  (fee'PASUON)  begin 
to  CKert  themielTe*,  all  the  other  poweis  of  tbe  mindr 
are  at  ^e  faine  time  cailed  foitli,  »id  the  circuntiiances 
of  tbe  littie  ibciety  arc  immediateiy  iupNved.     We  be« 
hM  its  members  in  a  more  comiortable  condition,  and 
find  ieafon  to  view  the  human  cliaradler  wilh  more  com»' 
plaoenoy  and  rerpeA.     Hntsare  now  built,  more  com^ 
mndious  clatiies  are  iailuoned,  inibuments  for  the  aimoy- 
■nce  of  wild  lieaiis  and  CTcn  of  enemics  are  contrived  f 
in  ihort,  arts,  and  fcienoe,  and  focial  oider,  and  teli-.- 
gious  ientiinent,  and  ceremonies,  now  make  tbeir  ap- 
pearance  in  the  nfimg  Ibciety,  and  iierTe  to  charaderise 
it  by  tlie  patticular  farnk  which.diilinguiihes  each  a£ 
theni.     But  though  focial.ordcT  is  do  longer  unknown 
nor  unobferTed,  yet  tliefomi/of  government  is  IHU.ex-< 
tTcmely  fimple,  and  itstiet  aieibut  loore  and  fecble.     It 
will  perhaps  liear  fone  •iefemblance  to  the  pstriaichBl ; 
only  all  its  mcmbcrt  are  on  a  mbie  equal  foodng,  and 
aodi  at  the  fame  time  lefs  cIofely  connedled  than  in.-  ths     ' 
ibepherd  {bU:ei'to>which  that  form  of  gowrnment  feem9 
almoll  pecttUar<''  lilhoold  aaen  aie  treaied  with  vener»i 
tion^  butitbc(>yoong  aretiot  entirely  fubjeA  tothem^ 
TlMyiniay  liilcnr.re^ped&illy  to  their  adyice;  but  they 
do-not  £ibtnil  to  .theit  «rbitraiy  commaiids.     Wher» 
manlund  are  in  the  fbite  of  .knntera  and  fi(hers,  wllere 
tiie  means  Kif.'iiibfiftetHie  are  precariouily  acquired,  and 
pcudcnt  lbrcfight  does  not  pt«mpt  to  accunwlalic  mOch 
previfian  far  tae  iiitttre,  no  individMl  can  acqaire  com* 
perati-yc  wealtbt'    As  ibon .as-the  ibn. is  grpwn  up,  he 
Ceares  to  be  dependcnt  on  his  father,  as-  well  as  on  the 
fociety  in  general. .  DiiTcreiice  of  esperience  therefore 
conftkuteS'the.oi»ly  diiiinSion  tietween  the  young  and 
tlie  oid  i  and  if  the  oldbaTc  experiencc,  tbe  young  have 
(ircogth  and  a6iiivity.     Hard,  then,  neiiiier  age  nor-pro- 
peity  can  give  rife  to/any  ftril(ing  diitinAion  of  lanks. 
All  who  have  atteined  to  manhood,  and  are  not  difabled 
by  unnrual  deAciency  of  Arength  or  agiiity,  or  by  tlie  ' 
inSrmities  ofold  age,  are  on  an  equai  foeting  j  or  if  any.. 


one  poiTe^s  a  pi^e-eminence  over  the  reft,  he 


onres  II  t* 

fuperi(jr 
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.IM»^.  KipeHor  •9SxiSi  or  (Htitude.  Tlie  nhob  bdbe  dcliW 
'  i»t« )  th«  old  ^ve  Uwir  «dnce  |  eacb  indmdual  of  tJw 
•iianbly  receiwt  or  tge^»  it  at  bit  plodiirc  (for  tlie 
wkolebody  tbinii  nok-of  exercifing  eny  compuITetory 
power  mu  the  «til  oi  indiTidoals)  }  and  tbe  warrior 
viho  is4noft.  diiliaguUbcd  fbr  Areneth,  Rddrels,  and  Ta» 
loor,  kad«  out  tbe  yoiub  of  tbe  tnbe  ta  tbe  cbace  oc 
againil  the  eaemy.  Wsr,  wbich  in  tbe  fbnner  i^we 
did  not  frevaS,  as  tbey  who  were  ilrangcri  to,  Ibcial 
ientiments  were,  at  tbe  rame  time,  fcarce  capablc  of  be. 
wa~,eneaBiei,  now  firft  begwi  to  depopulate  the  tbinly 
innabited  tegiona  wbere  tbde  hunters  and  fi<heri  puriiie 
«beirprey.  Tbey  are  lcattercd,  polEbly  in  (canty  and 
fispMate  tribea,  over  an  immenle  trad  of  countrY^  but  tbey 
know  IK»  medium  between  the  aSedian  wl4ch  bretbren 
•f  tbe  iame  tribe  bear  to  eacb  otber  and  the  iiatied  of 
•nemies.  Tlioagh  tbinly  rcattered  ovcr  the  «artb,  yet 
the  honting  partiea  of  di£kicnt  tnbes  wiU  fometimea 
aieet  as-tbcy  range  the  ibrciis  (  and  wlicn  they  mcet, 
they  will  ■atnrally  ncw  eacb  odier  witb  a  jealous  eye  { 
Sn  tlie  liicccfs  of  tbe  onc  party  in  tlie  cbace  may  caoie 
th»  other'  to  h*  imfiwccKful  i  and  while  the  on« 
Siatcbes  the' prey,  tke  otlier  aiiift  rctimi  home  to  ali 
the  pangs  of  CmiBe.  Invcteiate  iKiAility  will  there£gre 
loi^  pt^rail  atiMag  iieighbouring  tiibet  in  the  hunting 
fiate. 

If  we  find  them  not  incapaUe  of  rocial  order,  w«  may 
«atttrally  expe&  that  thcir  ceiidu&  will  be  inAttcnced 
by  ibme  ientiinentt  of  religion.  They  have  at  tbit  pe> 
iwd  idcas  of  Tuperior  bongs.  Tbcy  alib  ptadiie  ccrtaia 
«CMmonies  to  rccommend  tlicia  to  tholĕ  beings}  but 
bodi  their  iitntimentt  and  cercmoniet  aie  fuperftitiew 
and  abfurd. 

We  )Mve  eliewhere  (hown  (fiw  PoLmnnM)  bow 
&vage  tribes  liave  probably  degenerattd  fraaa  tbe  jmt 
wwiup  of  the  one  true  God  to  the  adoration  of  ■ 
Hultitude  of  imaginary  diviniliet  ia  lieaven,  eartb,  aad 
kdl.  We  h8V«  traoed  thit  idtdatrcut  woribip  Aram  that 
•f  the.heavenly  bodict,  tbnmgh  all  the  gradationt  of 
daimon-worthip,  hero>wotlb>Pr  and  flatue.woriIup,  to 
that  wondeiittl  inAance  of  abSird  fupetftitien  whicb  in- 
4luced  the  inbabitantt  ei  foaae  countries  to  fidl  proftrate 
in  «doration  be&te  the  vileft  repttkt.  But  tbangb  wo 
aie  c«nvinced  that  the  heaveflly  bodiet  bave  by  aU  ido- 
laten  becn  conCdered  as  their  firfi  and  gretttcA  gods, 
w«  prctcnd  not  tbat  tbe  progicit  througb  tbc  otbcr 
Aagcs  of  poIytheifin  has  been  everywhere  in  the  very 
fimt  order.  It  is  indecd  impdlible  to  cshilHt  under 
•ne  general  liew  an  account  of  arts,  maaners,  «nd  rel*. 
gious  rentimentt,  which  aiay  apply  to  fome  ocrtain  pc- 
riod  in  the  hiftory  pf  every  nation.  The  chara&ert  and 
circupAancet  of  netions  are  fcatce  leis  varieus  and  anO' 
tnalous  than  tholc  of  individnalt.  Among  many  of  the 
American  ttibet,  amoiig  tbe  andent  inbt&tantt  of  tbe 
fbrefls  of  Geonany,  whofe  manncrs  havc  been  fi>  aecn* 
Tately  delineated  by  tbe  mafterly  pen  of  Tacitns,  and 
in  imne  of  the  iSands  icattered  over  the  (bathem  ocean, 
retigion,  arts^  and  gOYernment,  have  been  fi>und  in  that 
ftate  wbich  we  haTede^cribed  as  charaderifiRg'  the  ic'. 
cond  ftage  of  focial  Iife.  But  neither  can  wc  pretend 
that  aU  dieie  fimple  and  nide  ibdeties  have  bĕen  dc' 
(cribed  by  hiftorians  and  travellers  as  agreeing  precilely 
in  their  arti,  manners,  and  rcUgious  fentiments )  or  that 
the  diSerence  of  ciroamAancei  alwayt  enables  us  to  ac« 
count  i»  a  lirtisiBdoiy  manner  fbr  the  diilindieii  of  their 
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cbetaaen.  HMre  U  a  variety  of  &at  in  Um  kUteif«r  M4 
the  early  periods  of  fociety,  which  no  ingenuity,  no  in-'""'V^ 
dnftry  faowever  painful,  can  leduce  under  geoeiid.bndi, 
Hiero,  at  weU  atwben  we  attempt  U>  peUofophiMOQ 
the  plienainena  of  the  material  world,  we  Sad  reabn  t» 
oonfelt  that  our  powers  arciwcakt  end  our  obfcrvati«ft 
c«nfined  within  a  narrow  f^ere. 

■  Butwemay  now  cany  our  viBwt  a  Uttte  fi)rwaidtiij,j|g 
and  furvey  huinan  Ufe  as  approaeliing  fiMnewh«t  neareciii  thtJ 
to  a  civilized  and  enUgbtened  ftate.    As  property  is  ic-rc&«l 
ouired,  ineauaUty  and  fubordinatioa  of  taniu  neceiraiily^''^ 
rollow :  and  whcn  men  are  no  kngcr  cqiial|  tbe  toaaj^^Jj 
are  foon  fub|eded<to  the  wiU  of  Uw  fiew.     But  whMandnS 
|ives  rife  to  tbefe  iww  phonoaacna  ii,  tiut  after  hHringUtrcin 
aften  in&ied  £ram  the  piccario«faeii  of  tho  buoting  aad""*"!! 
fifluttg  fiate,  men  begin  to  eatcad  tbeir  cares  beyond^' 
the  prcfent  mamcnt,  and  to  tbink  o£  piwidiag  Iobm 
fiipply  foT  iuture  wantt.     Whea  diey  are  cnabled  to 
ptovide  iiich  a  fiipply,  either  by  purluing  the  chace  with 
new  eagemefs  and  peiieverance,  by  gatheiiag  tbe  ipont 
taneons  fiuitt  of  the  catth,  or.  l^  bi«cding<«ame  ani> 
mals-«>theiĕ  acqoifitions  aie  at  fitft  the  propeity  of  the 
whole  fiicicty,  and  diftribiited  firom  a  cammon.  ftoie  ta 
each  individiial  according  to  his  wanta :  Bot  at  yariaos 
reaAma  will  fooa  cancor  to  coovii>ce'  the  cooHBUnity, 
that  by  tbit  modc  of  diftribatimi,  iadnky  and  a£tivity 
ase  ticated  with.  ii^uftice,  whilc  negUg^Kc  aad  indo- 
lence  reeeive  more  thaa  tbdr  due,  cach  individnai  will 
in  a  Aiort  tiaie  become  Itit  own  fteward,  and  a  ooiam». 
nity  af  goods  wiU  be  aboliAwd*    Aa  foan  as  diiUn^ 
idtns  of  piopciiy  are  ibnaed,  it  mutt  b«  aiicqiiaUy  <fi- 
ibibated  }  and  at  fiion  at  property  it  uneqasily  diAiibo. 
tcd,  diete  aiifet  an  ineoaidity  of  nmiL8t    Ibce  we  baTc- 
the  origtn  of  tbe  deptcwon  of  the  £;atale  iex  in  lude 
agcs,  of  the  tyranaical  authority  esercifed  by  paraatt 
ever  dieir  chiidren,  and  periu^  of  (lavety.     Tbc  wo. 
men  cannot  di^hy  the  Cuae  pcricveraiice,  or  Kdivi^, 
01  addicis,  at  tlw  men,  in  purKuag  tlWckaoe.     IWy 
are  therefiire  left  at  bome;  and  fram  Uiat  maaBcnt  aie 
no  loager  e^oala,  but  flavet  aad  d^endanti,  wtio  mnil 
fobfift  by  thie  bounty  of  the  nudes,  and  mttft  thctcfi»e 
fiibmit  with  implicit  obedienee  to  aU  their  ci^Kicioiii 
commandt.   £ven  befiice  thc  cra  of  pioperty,  thc  £EnBJ« 
fi»  weie  vie«Kd  at  iafierion ;  bnt  tiU  tkat  period  thcy 
w«re  Bot  reduoed  to  a  flate  of  abjcA  ftavery. 

In  this  period '  of  fiiciety  iiew  notieiw  atc  ibnned  af 
the  relativc  dntiet.  Men  now  beooine  citiKcns,  laaScts, 
and  iervaatt ;  hniiandt,  pateatt,  6cc.  It  it  impoAible 
to  eBnmerate  aU  thevarioua  modet'of  ga«ciniaent  whieb 
take  place  among  the  tribet  who  have  advanccd  to  thit 
fti^ )  bnt  one'  tlnng  cettatn  ii,  tkat  the  aodwri^  ef 
the  iem  ever  tlK  laany  it  now  fitft  eftabUfiied,  and  that 
tbe  iifii  af  property  firft  inlroducet  inequality  Qf  iaitkfc 
la  one  place,  weiMdl  perhapa  find  the  commiintty  iob- 
jeded  duiing  tiiit  period  to  the  will  of  a  fingle  perfon  { 
in  another,  power  mey  be  lodged  in  the  handt  of  a 
namber  of  chie& ;  and  in  a  third,  eveiy  indiridual  may 
have  a  vaice  in  crcating  pubKcoSoeis,  and  in  eaa£(ing 
laws  for  the  ibppart  of  puUie  order.  But  as  no  code  a 
laws  is  fiinned  during  this  period,  jufticc  it  not  very  im- 
partiaUy  adminift8sed,  nor  are  the  rightt  of  indiYidttalt 
veiy  faithfiilly  guacded.  Many  adiens,  wbich  wiU  i£- 
terwardi  be  cmfidered  «s  heioouily  imicioral,  ai«  nMr 
confidered  as  piaife-worthy  or  indiierent.  TiSs  u  Aa 
age  of  bero-woiflup,  and  of  hou&bold  akd  tatelary  gpds ) 


Digitized  by 


Google 


S    O    G 


[    439    1 


s  o  c 


M$'  6r  U  U  ia  tbis  ft«ge  of  ba^j  that  th«  tnwndon  o{  ui»,     ihines  with  ttie  trueft  Idlre :  mll  is  meUplior  er  gtomhg    Societ^. 


^r-^  Tihich  ^ve  rire  to  tbat  miihip,  contributes  rooft  con> 
r^cuoully  to  the  public  good.  Wir,  too,  which  «« 
coaiideted  as  beginning  fim  to  nv«ge  the  earth  duriag 
(he  ^bnner  period,  and  whieh  is  another  caufe  of  tlie  dei- 
Scation  of  dead  men,  will  ftiU  pterail  in  this  age,  and 
be  canied  on  with  no  lefs  iierocity  than  befarc,  tlwagk 

,        in  a  more  iyitcmatic  form. 

I  The  preyaience  o£  war,  aod  the  means  by  which  fub- 

fiftcnce  is  pracored,  cannot  but  have  coniiderable  inilu' 
encc  on  the  ckara£ter  and  («nliments  of  focicties  and  inv 

^       diriduals.     The  hnnter  and  tiie  warrior  are  charaders 

[  in  many  refpeds  diSerent  iiom  the  iheiAerd  and  the 
ImdM^Man.  Socb,  in  point  of  j^oyemment,  arts,  and 
manaets,  reHgious  and  nioral  ientiments,  wete  fewral  of 

I       the  German  tribes  de{cribed  by  Tacitus }  and  the  Bri- 

I  tons  whole  chara£ter  has  been  iketched  by  tlie  pen  af 
Caeliur. :  iiich,  too,  were  A/t  Romans  in  tbic  eariy  period 
of  thcir  hittory  ;  f^ch  too  the  inhabitanls  of  Afia  Minor 
aboot  tlM  time  of  the  fiege  of  Troy,  sts  well  aa  the 
Greelu.  whom  Homer  celebrates  as  the  deHrojrers  of  tlac 
Trojan  ftate :  tbe  northem  tribes  aUb,  who  ponred 
thioi^h  Afia,  Airica,  and  Europe,  and  overthrew  ihe 
Roman  «aapirc,  appear  to  haire  been  of  a  nearly  fimilar 
chaia^r.  It  &ems  to  be  a  general  opimon  among  thoGs 
who  have  direded  their  attention  to  the  hUiorj  of  (on 

.  cietj,  that,  in  th«  icalc  afce*ding  from  the  loweft  coim 
dition  of  humanbeings  to  the  moft  ciriUaed  and  enlight* 
cntd  ftate  of  ibcic^,  tlie  Ibephterd  ftate  is  tha  neat  ua 
order  above  the  hunting  ^  nnd  that  as  mankind  improve 
in  knowledge  and  in  nKiral  iimliments,  and  as  the  niretts 
are  gtadnally  depopulated  of  tlieir  iBkabitaats,  iiifiead  of 
dcBioying  the  tnf«tiac  aiuauda,  men  becomc  their  guar- 
dians  and  prote&n.  fiut  we  caimot  uiucierredlj  fiib> 
loibc  to  ihis  a^moR :  ve  bdieTe,  that  in  thc  (hepherd 
ftatc  Cicieties  have  been  fometime3  fi>und  iiiperior  to  thc 
aioft  p^dicd  iribcs  o£  hunteis  }  bnt  upon  viewing  the 
annals  of  mankind  in  carly  ttge%,  we  ob&rve  that  there 
is  oiten  no  incoDAdcrable  reiemblance  even  betwccn 
hanters  and  ihephecds  in'  point  of  tbe  impeovement  of 
the  rati«Bal  {sculUes  and  tlie  moral  fenie  -,  smd  we  are 
thcrefore  led  to  think,  that  tlwie  two  ftates  are  ibme- 
times.  paralkl :  for  indaacc,  'ievesal  of  the  American 


iientiaMnt.  Languages  are  not  yet  cojmous  >  and  tbere- ' 
fore  fpeech  is  figurative,  espi«ffive,  and  &rciblc.  The 
toncs  and  gcftures  of  nature,  not  being  yet  kid  afide, 
as  they  gcncrally  are,  from  regard  to  decorum,  in  more 
polilbed  agei,  give  a  degree  ot  farce  and  expreffion  to 
the  harangues  of  the  niAic  or  iitvage  orator,  which  the 
aaoil  labonous  ftudy  of  the  rules  of  rhetoric  and  elocii- 
tion  could  iwt  «nable  cven  a  more  poUAied  ocittor  to  dii^ 

Bnt  let  tts  advance  a  Httle  £irther,  and  contempIateF<mrth 
onr  fpeciea  in  a  new  light,  whcre  they  wiU  appear  with ''>$';  in  ^ 
greater  dignity  and  amiablencfs  of  chara£ter.     Let  us"'^''''  *S"" 
view  tkem   as  kuibandmen,   artizans,  and  i«giihitor».gQ„ri^w 
'Whatever  circumftaaccs  might   tum   the  att«ntion  •£ tfae  arts  are 
any  peopk  from  hunting  to  agriculture,  or  cmA  th«futxl>*i>l'<l> 
herdfman  to  yoke  his  oxen  for  the  cultrration  of  th*"''»?™'^ 
ground,  certain  it  is  that  this  diangc  in.the  occnpation^^[^f 
wtmld  piodnce  a  happy  change  on  the  charaOer  andmentare 
circumfta»ccs  of  men  ;  it  would  oblige  them  te  exertrotiodiicad. 
a  more  regular  and  perieveiing  indaAry.     The  hunter 
is  hke  one  al  thoie  birds  that  are  dercribed  at  paSiTg 
the  winter  in  a  torpid  ftal«.   •The  fliepheid's  Iife  is  eJt- 
tmmdy  indolcnt.    Ncither  of  tfa«ie  u  «ety  &vMuraUfr 
to  refii>ement.     But  di&rcsit  is  tke  eenmtion  of  ibe- 
huibandman.    His  labeurs  fncceed  cach  other  in  regu- 
lar  rotation  throogh  the  year.    £ach  i«dbii  vdth  htm 
bas  its  preper  employments:  he  there&rc  muft  exett 
8dive  perievering  induftry  ;  and  in  Uiis  ftate  we  oitcn 
find  the  virtues  of  mde  and  poUihed  ages  united.     This 
n  the  period  where  barbaiiCn  cimIs  and  civilisation  be^ 
gins.     Nations  hav«  exiihed  ibr  agcs  in  tbe  honting 
or  the  (hephetd  ilate,  fixed  as  by  a  kind  of  ibgnation, 
.withottt  advancing  iartlier.     But  icarecly  any  inftanee$ 
accur  in  tk«  him>ry  of  mankind  of  thoTc  wko  once 
icachcd  the  ftate  of  hwibandmen,  remaining  long  it» 
that  condition  witheut  rifing  to  a  tnore  civiliaed  and 
poliihed  ftatc.    Where  a  pe^e  tum  their  attentioa  in 
any  coniiderable  degree  to  the  objejts  of  agricuhute,  t^ 
diftindion  of  occupations  natnrally  arires  among  theint 
The  huibandman  is  fo  clofely  emptoyed  thrOugh  the  (i:- 
veral  feafons  of  the  year  in  the  labours  of  the  lctd,  tkaC' 
he  has  no  longer  leiiiure  to  exercife  all  die  rade  tats 


tiibes,  who  ftiU  procure  their  fitbfiftciice  by  hanting,  ap- 1  known  among  his  countiymen.     He  hos  not  tiiae  to 


pear  to  be  neaily  in  tlie  Aate  wiiich  we  have  deicribed 
M  the  third  ftage  in  the  pr^reis  of  fociety  ;  and  the  an- 
cieat  Ihepberds  of  Afia  do  aot  appcar  to  have  becn  mnch 
aiote  cidrivated  and  refinedi  We  e«en  believe  that 
men  have  ibnietimes  titmcd  thcir  attention  firom  himting 
to  agriculture,.  withont  paffing  threugh  any  intermediate 
ftate.  Let  ns  icmcmber,  tkat  much  depeads  upon  local 
dicumiianccs,  .and  ibraewhat  undoubtedly  on  original' 
infpiratioa  and  traditionar|r  inftmdian.  In  this  period 
•f  ibdety  the  ftate  of  theuts  well  dcieTvet  our  atten- 
tkm.  We  Iball  find,  that  tke  OaetAerda  and  the  hnnters 
aie  in  that  refp«3  on  a  pretty  eqaal  iboting.  'Whether 
we  ciamine  the  reoordi  of  ancient  htiiDry,  or  view  the 
iihnds  ieattcred  threogh  the  Seoth  iea,  or  lange  ihe 
wilds  of  AmcricB,  or  iunrey  the  fi)owy  waftes  en.Lap- 
laod  andthefin»en  coaA  of  Greenknd— Aill  we ind  the 
■lefiil  arts  in  tkia  petiod,  though  knawn  and  cultivirtcd^ 
ai  a  veiy  rode  ftate ;  and  the  fine  arts,  or  iiick  as  are 
caltivated  mcrcly  to  plea£:  the  £uicy  .or  to  gmtiiy  c». 
poce,  diiplaying  an  odd  and  iantailic,  not  a  troe  or  na> 
Imlt  taSe }  jet  Uiis  is  tkc  period  ki  whi^  ele({uencft 


faihion  the  inftraments  of  hnihandiy/  to  prepare  lli» 
ckithes,  to  build  his  hou&,  to  manufa£hire  kealehold 
utenGls,  or  to  tend  thofe  tame  animals  whieb  he  con-- 
tinues  to  ccar.  Thoie  di&rent  department»  therefore' 
now  begin  to  employ  diiFerent  perfons  ;  eaeh  of  wkon» 
dedicates  hii  whole  time  and  attention  tohtsownoc- 
cnpation.  The  manuiii^tnre  of  cloth  is  far  ^  eonSder-. 
able  time  managed  exclaiTvely  by  tbe  women ;  but  finith!l. 
and  joiners  ariĕ  irem  among  uie  men.'  Metals  begin 
H«w  to  be  conSdeied  as  VBlualtle  materiats.  The  ipter- 
cottrie  of  matdcind  is  now  plaeed  on  a  new  iboting.  Be- 
fore,  every  individBaI  pra^fed  all  the  arts  tkat  wei» 
knewn,  as  far  as  was  neceflary  ibr  fupplying  hinfel£ 
with  the  convenience9  of  liie;.  Haw  he  conSaes  him- 
felf  feo  onc  or  to  a  few  of  them  ;  and;'  in  erder  te  ob» 
tain  a  ncceffary  fupply  of  tbe  produAions  o£  theib  art4' 
wUch  he  does  not  CBltivate  himfelf,.  he  gites-  in  e»- 
ehange  a  part  of  the  produdions  of  his  own  laboiirsi. 
Hcie  we  havc  the  origin  of  commetce» 

After  continuing  perhaps  for  ifaBie  time  in  dii^ilat»^ 
as  acls.  aod  diftia^on8  multiply  ia  fiK»«ty,  the  «ĕ» 

ckange' 
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So«tf ty.  -cltonge  af  one  commodity  ibr  anoAer  !s  {buod  trouble- 
•"  '  f«ine  and  inconrenieBt.  It  is  ingeniouil^  contrived  to 
■adopt  a  medium  of  commerce,  which  being  ellimated 
,iwt  by  its  intrinfic  value',  but  by  a  certain  nominal  ra- 
•iiw  whick  it  rectiTes  from  tke  agreement  of  the  Tociety 
.amoag  wliwn  it  is  ufed,  ferves  to  render  the  exchange 
;of  piopeHj,  which  is  fo  neceffary  £br  the  purpofes  of 
.ibcial  life,  eaiy  and  expeditioui.  Wherever  metals 
.have  been  kaown,  they  appear  to  have  been  adopted 
as  the  medium  of  commerce  almoA  as  foon  as  fuch  a 
4addium  began  to  be  Ufed:  and  this  is  one  important 
rpurpoie  £or  iduch  they  lerve  i  but  they  have  ilill  more 
Hnportant  ules.  Almoft  all  the  neceAbry  arts  depend 
on  them.  Where  the  metals-  are  known,  agriculture 
'pra&ifed,  and  the  neoelTary  arts  diAributed  among  diffe- 
rent  orders  of  attilans— >civilization  and  reSnement,  if 
aot  obftruded  by  fome  accidental  circumdances,  ad- 
vance  with  a  r^d  progrels.  With  regard  to  the  firft 
applying  -of  the  precious  metals  as  the  mediura  of  com- 
oterce,  we  may  obrerve,  that  this  was  probably  not  ac> 
compliOted  by  means  of  a  fonnaI  contraA.  They  migbt 
he  fi(ft  ufed  as  omaments ;  and  the  love  of  omament, 
.which  prevails  among  rude  .as  much  as  among  civilized 
nationa,  would  render  e^ery  one  willing  to  receive 
thcm  in  exchange  ht  fuch  articles  as  he  could  fpare. 
Such  might  be  the  change  produced  on  fociety  with  re- 
gard  to  the  JKceiTary  arts  by  the  origin  of  agriculture. 
.A*  ibon  es  omament  and  amuiĕment  are  thought  of, 
tbe  ^ne  arts  begin  to  be  cultivated.  In  tbeir  origin 
therefore  they  are  not  long  poRerior  to  the  neceSary 
and  ufeful  arts.  They  appear  long  before  men  reach 
the  comf9Ttable  and  refpe6lable  condition  of  huftiand- 
men ;  but  fo  rude  is  their  charaAer  at  their  firft  origin, 
that  our  Dilettanti  would  probably  view  the  prodnc- 
tions  of  that  period  with  unipeakable  contempt  and 
difguft.  But  in  the  period  ol  fociety  which  we  now 
condder,  they  Iiavc  afpired  to  a  higher  chara£ler ;  yet 
poetry  is  now  perbaps  leis  generally  cullivated  ihan 
during  the  Aiepherd  ftate.  Agriculture,  conddered  by 
itfelf,  is  not  diredly  favourable  etther  to  refinement  of 
manners  or  to  the  fine  arts.  The  converfation  of  fttep- 
berds  it  generally  luppofed  to  be  far  more  elegant  than 
than  of  hu(bandmen ;  but  though  the  dire6l  and  imme- 
diate  effe£l8  of  this  condition  of  life  be  not  favattrable 
to  the  fine  arls,  yet  indire£lly  it  has  a  ftrong  tendency 
to  promote  their  iroprovenient.  Its  immecĔatc  inAa- 
ence  is  extremely  favourable  to  the  neceffary  and  ure- 
ful  arts ;  and  thefe  are  no  lefs  £avourable  to  tbe  fine 
arts. 

One  of  the  nobleft  changes  which  the  introdudion  of 
the  arts  by  agriculture  produces  on  the  form  aed  cir- 
Gumftances  oi  fociety,  is  the  inttodu^lion  of  regular  go- 
Temment  and  laws.  In  tracing  the  hiftory-of  ancient 
nations,  we  fcarcely  ever  find  laws  introduced  at  an  ear- 
lier  petiod.  Minos,  Soloh,  and  Lycurgu.s,  do  not  ap- 
pear  to  have  Ibrmed  codes  of  wifdom  anajuRice  for  re- 
gulating  the  manners  of  their  countrymen,  lill  after  the 
Cretans,  the  Atbenians,  and  even  the  Lacedemonians, 
bad  made  fome  progrefs  in  agriculture  and  the  ufefiil 
•rts. 

Religion,  under  all  its  various  fomis,  bas  in  every 
Aage  m  fociety  a  mighty  inSuence  on  tbe  fentiments 
«nd  conduA  of  men  (mc  Religion)  ;  and  the  arts  cul- 
-tivated  in  fodety  have  on  the  other  hand  fome  iniiuence 
«n  tbe  fyftc«i  o(  religious  belief.  One  bap^  t£tQ. 
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which  will  reiult  iirom  the  inTention  of  arts,  though  per-  Socui 
haps  not  immediately,  will  be,  to  render  the  charader'*^! 
af  tbe  deities  morc  benevolent  and  amiable,  and  the  litcs 
t>f  their  worfliip  more  mild  and  humane. 

The  iinnale  fex  in  this  period  geneially  find  tbe  yoke 
of  their  {larery  foroewhat  lightened.  Men  now  becooie 
eafier  in  tbeir  circumlbutces-,  the  focial  affedioas  affume 
ftronger  iniluence  over  the  mind  ;  plenty,  and  iecurity, 
and  eai<>,  at  once  communicate  both  deUcacy  and  kceo- 
neis  to  the  i<:nfual  defires.  AU  thefe  circumAances  con- 
cur  to  make  men  relax  in  foiDe  degiee  tbat  tytannic 
fway  by  which  they  bcfisre  depreffed  the  ibtter  icx. 
The  AwndatioR  of  that  empire,  where  beauty  tiiomphs 
over  both  wifdom  and  ftrength,  now  begins  to  be  lud. 
Such  are  the  eSieds  wbich  hiitory  warrants  as  to  atlii- 
'  bute  to  agriculture  and  the  arts ;  alnd  fuch  tbe  outlines 
of  the  eharader  of  that  which  we  reckon  the  ibuith 
ftage  in  the  progreis  of  ^ocicty  ficom  rudeneis  to  Tefine- 
ment.  , 

Letus  advance  one  ilep  £irther.    We  haTenatyetiiui 
ibnreyed  mankind  in  their  moft  poliihed  and  cultivated>>tlR| 
ftate.     Society  is  rude  at  the  period  when  tbe  aits  fiifip^ 
begin  to  ihow  tbemfelves,  in  compariron  of  tbat  Aate^)^ 
to  which  it  is  raiied  by  the  induftrious  coUrvation  oitcnM] 
them.     The  neighbouring  commonwealths  of  Athehs»^N 
and  Lacedemon  aSbrd  ns  a  happy  opportonity  of  com-'"'H 
paring  tbis  with  the  former  ftage  in  the  progreft  of  ia.  "V% 
ciety.     The  cbief  effe&  ptoduced  by  the  inftitutions  oi^^jJ 
Lycurgus  ieems  to  have  beenj  10  fix  the  manners  of  bis>ffiiii 
countiymen  for  a  confiderable  period  in  that  ilate  to^ud 
which  they  had  attained  in  his  days.     Spattan  'rirlue^^ 
has  been  admired  and  exloUed  in  the  language  of  en-^^| 
thufiafm ;    but  in  tbe  fame  manner  has  3ie  charaAer       I 
and  the  condition  of  the  favage  iiihabitants  of  the  wilds 
of  Ameiica,  been  pTeferred  by  fame  philofophers,  to  the 
virtues  and  the  enjoyments  of  ibcial  life  in  the  moft  po> 
liihed  and  enlightened  ilate.     The  Spartans  in  the  days 
of  Lycurgus  had  begun  to  cultivate  the  ground,  and 
were  not  unacquainted   witb  the  ufeful  arts.      Tfa<7 
muft  foon  have  advanced  farther  had  not  Lycurgns  an- 
fen,  and  by  effe£Ung  the  eftabliihment  of  a  code  of  lans, 
the  tendency  of  which  appeais  to  have  been  in  many 
particulars  dire£tly  oppoGte  to   the  defigns  of  natorc^ 
retarded    their   progtefs  towaids  complete  civilizatiaB 
and  iefinement.     Tne  hiftoiy  of  the  Lacedemoriant, 
therefore,   while   the   laws  of  Lycurgus  continued  in 
ibrce,  exhibits  tbe  manners  and  chara^er  of  a  people  ia 
that  which  vre  have  denominated  the  fourth  flage  in  the 
progTcis  of  fociety.     But  if  we  tum  our  eyes  to  thdr 
neighbours   the  Athenians,  we  behold  in  their  hiSoiy 
the  natural  progrefs   of   opintons,    arts,  and  manncn. 
The  ufeful  arts  are  firft  cultivated  with  fuch  Aeady  m- 
duftry,  as  to  raiiĕ  the  community  to  opulence,  and  to 
iumiih  them  with  artides  iat  commerce  with  foreign 
nations.     The  ufeiiil  arts  cannot  be  raiied  to  this  height 
of  impTOvement  without  leading  men  to  the  puriiiit  of 
fdence.     Commcrce.  with  foreign  nations,  ikiU  in*the 
ufeful  arts,  and  a  tafte  for  fcience,  mutually  wd  each 
other,  and  confpii-e  to  promote  the  impTovement  of  the 
fine  arts.     Hence  magnificent  bnildings,  noble  itatiKs, 
paintings   expreffive  of  life,    adtion,  and  paflion ;  lad 
poems  in  which  imagination  adds  new  graoe  and  fubU- 
mity  to  nature,  and  gives  the  appearances  of  ibcial  Itfe 
more  irrefiflible  power  ovei  the  affe^ons  of  the  beait. 
Hence  are  moral  difiinffions  more  cardtiiUy  fiudied,  and 
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ttkti.  t}>e  rigbU  o{every  indiTidual  and  eVery  order  in  f{)cietj 

'"y^  better  usdeidood  and  loore  accurately  defined.     Moral 

icieiice  b  generally  the    fir(l    fcientific   purfiut  wluch 

(trongly  attrada  the  attention  of  men..  '  Laivgiver$  ap> 

por  befoie  geomctricians  and  adronomers,     Sooiie  par- 

ticular  circumHances  majr  caure  there  fciences  to  be  cul- 

ttvated  at  a  very  early  period.     In  Egypt  tbe  overflow- 

tng4f  tbe  Nile  cauied  geometry  to  be  early  cultivated. 

Caures  no  lefs  &vourable    to  the  (tudy  of  aRronomy, 

cpncurred.to  lecommehd  that  fcience  to  the  atlention  of 

thc  Chaldeans  long  before  they  had  attained  the  hei^ht 

of  rcSnement,,  But^.in  general,  wefind,  that  the  lawt 

of  m(^Uty  aie  underAooa,  and  the  prlnciples  of  morals 

ioquired  inio^before  isen  make  any  confideraMe  progref« 

ia  payfical.fcience,  or  even  proiecute  it  with  any  degree 

9{.  k.eennrrik     Ajccordingly,  when  we  view  the  ilate  of 

Kttnture  ip  this  period  (for  it  is  now  become  an  objeft 

of  (b  much  importance  as  to  force  itfelf  on  our  atten- 

tion),  we  perpeiTe  that  poelry,  hillory,  and  morals,  are 

I        tbe   braacbes   (hietly  cttltivated.     Arts  are  generally 

cafaal  inventions,  aiid  ]ong  praf)ifed  befoTe  rules  and 

principles  on  vt4iich  they  are  founded  alTume  the.  fonn 

pf  fcieiK:e.     But  morality,  if  confidered  as  an  art,  is 

that.  vt  whicb  men  have  foonell  and  molt  condantly  oc- 

caGon  .10  praftife,    .BeGdes,  we  are  fo  conAituted  by 

I        the  wilcloin  of  nature,.that  human  a£tions,  and  the  events 

I        wbich  bc&\  hun>4n  beings,  have  more  powerful  influ- 

I        ^ce  th^n  any  other  obje£l .  to  engage  and  fi\  our  at- 

j        tcntion.     Heijce  .we  are  'enabled  to  explain  why  mora- 

lity,  «nd  (hi;fe  branches  of  literalure  more  immediately 

conneAed  wit))  it,  are  almoA  always  cu1t>vated  in  prefe- 

repce  to  phyHcnl  Cpience.     Though  poetry,  hiilory,  and 

morals,.  be  purfued-wilh  no  fmall  eagernef$  and  fuccefs 

in.  that  p^riod  of  fociety  which  we  now  coniider,  we 

nced    not    tliere^ore    be    greatly  furpiifed   tha^t    natu- 

ral  philoibphy  is  neither  very  generally  nor  very  fuccefs- 

iiilly  culiivated.    .Were  we  to  confider  each  particular 

in  that  happy  change  which  is  now  produced  on  the 

circumilances  of  mankincj,  we  iliould  be  led  into  a  too 

minu^e   and  perhaps  unimportant  det^il.     1'his  is  the 

pe.nod  when  kuman  viitue  and  human  abilities  iliine  wiih 

moil  fplendour.     Rudeners,  ferocity,  and  barbarifm,  are 

now  iMniihed.     LuxuTy  has  made  ber  appearance ;  but 

af  yet  ihe  is  the  friend  and  the  benefaflrers  of  fociety. 

Commerce  has  iliroulated  and  rewarded  induilry,  but 

has  not  yet  contra£led  the  heart  and  debafed  the  cha- 

tader.     Wealth  b  not  yet  become  the  fole  objedl  of 

purfuit.     The  charms  of  focial  intercourfe  are  known 

and  rcliihed ;  but  domeilic  duties  are  not  yet  deferted 

Ibr  public  amufements.     The  female  fex  acquire  new 

inSuence,  and  eontribute  much  to  refine  and  poliib  the 

manners  of  their  lords,     Religion  now  aiTumes  a  milder 

and  more  pleafing  form ;    fplendid  rites,   magniGcent 

temples,  pompous  facrifices,  and  gay  fe(livals,  give  even 

fuperilition  an  inAuence  favourabIe  to  the  happinefs  of 

tnankind.     The  gloomy  notions  and  barbarous  rites  of 

£>rmer  periods  fall  into  difure.     The  fyftem  of  theoloey 

prodoced  in  former  ages  ilill  remains :  but  only  the  mild 

•nd  amiable  qualiiies  of  the  deities  are  celebrated;  and 

lume  but  the  gay,  humane,  and  lau^hing  divinities,  aie 

worlhipped.      Philofophy  alfo  teaches  men  to  di^card 

fiich  parts  of  their  religion  as  are  unfriendly  to  good 

morals,  and  have  any  tendency  to  call  forth  or  cheriih 

unfacial  fentiments  in  the  heart.     War  (for  in  this  pe- 

riod  of  fociety  enough  of  caafes  wiU  ariie  to  aim  one 
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nation  agalnSanother)— wai,  however,  no  longer  retainCi^Sociaigb 
its  ^onner  ferocity ;  nations  no  longei  iirive  to  extirpate  •  ■  - ' 
one  another :  to  procure  redrefs  ior  real  or  imaginarjr. 
injuries ;  to  humble,  not  to.  deittoy,  'tf  now  its  oljed. 
Prifoner8  aie  no  longer  murdered  in  cold  blood,  fub- 
je£led  to  horrid  and  excruciatiiig  toitures,  or  coridemn- 
ed  to  hopeleG  ilavery.  They  are  ranfomed  or  excham- 
ged  ;  they  return  to  their  country,  and  again  £gh't  un- 
der  its  banners.  In  this  period  the  arts  01  govemment- 
are  likewife  bctter  undeiilood,  and  pra£liied  to  as  to 
contribute  moil  ta  the  iniercAs  of  fociety.  Whether 
monarchy,  or  democracy,  or .  ariilocracy,  be  the  eilj- 
bliihed  form,  the  rights  of  indiyidaals  and  of  iociety 
aie  in  general  refpefted.  The  intereils  of  fodety  are 
iĕ  wcll  underAood,  that  the  few,  in  order  to  pre- 
lerve  their  induence  over  ihe  many,  find  it  necel&ry  to 
a&  lather  as  the  faitbful  fervant$  than  the  imperious 
lords  of  the  public.  Though  tbe  liberties  of  a  nation 
in  this  ilate  be  not  accuuitely  defined  by  law,  nor  their 
property  guartiiiteed  to  them  by  any  legal  inilitutions, 
yet  their  govemors  dare  not  violate  their  liberties,  nor 
deprive  them  wantonly  pf  their  properties.  This  is  trBly 
the  golden  age  of  fociety:  evety  trace  of  baibarirm  is 
entlrely  eiTaced ;  and  vicious  luxuty  has  not  yet  begun 
to  fap  the  virtue  and  the  happ!nefs  of  the  community. 
Men  live  not  in  liAlefs  indolence  ;  but  the  induilry  in 
which  tbey  are  engaged  is  not  of  fuch  a  nature  as  to 
overpower  iheir  Arength  or  exhauil  their  fpirits.  "  The 
ibcial  aSe£lions  have  now  the  Hrongeil  iniluence  on  men's  . 
ientiroents  and  condu£t. 

But  human  aiTairs  are  fcarcely  ever  ilalionary.     T'ie'i)e,ener«ey 
circumnances  of  mankind  are  almoil  always  changing,jnd  decline 
either  growing  better  or  worfe.    Their  manners  are  fveBQf  focitty, 
in  the  fame  tluduating  ilale.     They  either  advance  to-  - 
wards  pcrfe£lion  or  degenerate.     Scarcely  havc  they  at« 
tained  that  happy  period  in  which  we  have  iuft  conteniw 
plated  them,  when  they  begin  to  dccllne  tlll  they  per- 
haps  fall  back  into  a  ilatc  nearly  as  low  as  that  from 
which' we  fuppofe  them'to  have  eroerged.     Inilances 
•f  this  unhappy  degeneracy  occur  more  than  once  iti 
the  blAory  ot  mankind;  and  we  may  finilli.  this  ihort 
Otetch  of  the  hiilory  bf  fociety  by  mentioning  in  wbat 
pianner  this  degeneracy  takes  place.     Perhaps,  ilriAIy 
fpeaking,  every  thing  but  the  fimple  necciTaries  of  life 
may  be  denominated  luxury :   For  a  long  time,  how^. 
evcr,  the  welfare  of  fociety  is  beft  promoted,  while  it» 
meinbers  afpire  after  ibmething  more  than  thc  mere  ne- 
ceSaries  of  lifc.     As  long  as  thefe  fuperfluities  are  to 
be  obtained  only  by  aSive  and  honeft  exerUon  ;  ns  lcng 
as  they  only  engage  the  lelfure  hours,  without  becoming 
the  chicf  objefts  of  purfuit — the  employment  which  they 
give  to  the  faculties  is  favourable  both  to  the  virtue  and  . 
the  happinefs  of  the  human  race. 

The  period  arrives,  however,  when  Iuxuvy  is  no  long- 
er  ferviceable  to  the  interefts  of  nations  ;  wben  ihe  is  no- 
longer  a  graceful,  elegant,  a£live  form,  but  a  languid, 
overgrown,  and  bloated  carcafe.  It  is  the  love  of  Iux- 
Uly,  which  contributed  &>  much  to  the  civiIization  of 
fociety,  that  now  brlngs  on  its  decline.  Arts  are  cul- 
tivated  and  improyed,  and  commerce  extended,  till  enor- 
mous  opulence  be  acqmred :  the  rffe£l  of  opulence  is  ta 
•waken  the  fancy,  to  conceive  ideas  of  new  and  caprici . 
ous  wants,  and  to  InAame  the  breaft  with  new  defires. 
Here  wc  have  the  origin  of  that  felfifhnef8  which,  ope- 
rating  in  conjun^on  with  capiice  ainA  the  violence  of 
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,  Saciety.  unbtidled  paffion$,  conttibutes  (o  much  to  the  comiption 
'  •  of  yirtuous  manners:  Selfi(hnefs,  caprice,  indolence,  ef- 
Aminacy,  all  join  to  looien  the  bonds  of  rocietj,  to  bring 
on  the  degeneracy  both  of  the  uTe^ul  and  the  fine  arts, 
to  baniih  at  once  the  mild  and  the  auflere  virtue$,  to  de- 
Aroy  civil  order  and  fubordination,  and  to  introduce-  in 
their  room  anarchy  or  defpotirm. 
-  Scarcel j  could  we  have  found  an  exafflple  of  the  beau- 
tiful  form  of  foctety  which  we  laft  attempted  to  defcribe. 
Never,  at  leaft,  has  any  nation  continued  long  to  enjoy 
&ch  happy  circumAances,  or  to  difplay  fo  amiable  and 
iefpe£lable  a  ch^rader.  But  when  we  fpeak  of  the  de- 
clining  ftate  of  fociety,  we  have  no  ditRculty  in  finding 
inftances  to  which  we  may  reler.  Hiftory  tells  of  the 
AAyrians,  the  Egyptians,  and  the  PerTMns,  all  of  them 
•nce  Aouriihing  nations,  but  brought  low  by  luxury  and 
an  unhappy  corruption  of  manners.  The  Greeks,  the 
Romans,  and  the  AlTyrians,  owed  their  fall  to  the  fame 
caufes  ;  and  we  know  not  if  a  fimilar  fate  does  not  now 
threaten  many  of  thofe  nations  who  have  long  made  • 
diAinguiihed  Sgure  in  the  fyftem  of  Euiope.  Phe  Por- 
tuguefe,  the  Yenetians,  and  ths  Spaniards,  have  already 
/allen  ;  and  what  is  the  'prefent  ftate  of  our  nelghbours 
»he  French  ?  They  have  long  been  a  people  deAitute  of 
leligion,  corrupted  in  morals,  unfteady  in  conduA,  and 
flaves  to  plearure  and  public  amufements.  Among  them 
lu.\ury  had  arrired  at  its  highcA  pitch  -,  and  the  confe- 
quence  has  been,  that  after  capticiouAy  rtiaking  ofF  the 
yoke  of  defpotifm,  they  have  ettablidied,  or  rather  fet 
up  (for  eftablilhed  it'  cannot  be),  a  motley  kind  of  go- 
vernment,  which,  in  the  cottrfe  Of  a  few  years,  has  exni- 
bited  icenes  of  tyranny  and  oppredton,  to  which  we 
doubt'if  the  annals  of  the  world  can  fumiih  any  parallel. 
Yet  this  is  the  people  whore  manners  the  other  nations 
ef  Europe  were  ambitious  to  imitate.  May  thofe  na- 
tions  take  warning  in  time,  and  avoid  the  rocks  upon 
wbicH  they  have  /plit. 


Concliulirg 
r<.mailL'. 


■  ThUs  have  we  viewed  ihe  feveral  ftages  in  which  fo- 
tiety  appears  in  its  progrefs  from  rudenefs  to  refinement 
and  decay.  The  intelligent  reader  will  perceive,  that 
the  various  and  anoinalous  phenomena  which  occur  in 
the  natural  hirtory  of  fociety,  cannot  eafily  be  foIved  j 
becaure  the  necelTary  information  cannot  be  obtained. 
Others  have  been  well  accounted  for  by  the  refeaiehes 
of  curious  philofophical  inquirers.  Local  circumftances, 
the  inliuence  of  climate,  the  intercourfe  of  nations  in 
difFerent  ftates  of  civilization,  have  been  taken  nolice  of, 
as  caufes  ferving  to  accelerate  or  retatd  the  progre6  of 
arts  and  manners.  But  our  proper  bufinefs  here  was 
merely  to  mark  the  gradations  between  barbarifm  and 
reGnement :  and  as  the  painter  who  is  to  CThibit  a  feries 
of  portraits  reptefenting  the  human  foTm  in  infancy, 
puerility,  youth,  and  manhood,  will  not  think  of  deli- 
tieating  all  that  varrety  of  figures  and  faces  which  «ach 
of  thoie  periods  of  life  aiK>rds,  and  will  find  himfelf  un- 
able  to  veprefent  in  any  fingle  figure  all  divernties  ef 
form  and  features ;  fo  we  have  not  once  thought  of  dS- 
fcribing  particdarly  under  this  article,  all  the  various 
national  charailers  reducible  to  any  one  of  thofe  divi- 
fions  under  which  we  have  viewed  the  progrefs  of  fo^ 
dely,  nor  have  found  it  poAible  to  compr^nd  undet 
one  confiflent  view,  all  thc  particulars  which  may  ht 
gathered  from  thc  remains  of  antiquity,  frcm  the  rela- 


lations  of  latĕr  tnvellers,  and  the  general  recotd^ol  _ 
fiory  conceming  the  progreSiye  charader  of  maDkind 
tn  various  regions,  and  under  the  inAuence  of  vario8t 
accidents  and  circumAanccs.  This  indeed  would  evea 
have  been  improper,  as  all  that  infbnnation  appeats  ua- 
der  other  articles  in  this  Work. 

SOCIETIES,  afibciations  voluntarily  formed  bya 
Bumber  of  individuals  for  promoting  knowledge,  indu- 
ftry,  or  virtne.  They  may  theremre  be  divided  int« 
three  clalTes  ;  focielies  fbr  ptomoting  fctence  and  liten- 
ture,  focieties  for  encouraging  and  promoting  arts  and 
lDanufa£iures,  and  focieties  for  diftifing  religion  and  mo- 
rality  and  relieving  diftrefs.  Sbcieties  belonging  to  tbe 
firft  clafs  estend  iheir  attention  to  all  the  Kiences,and 
Uterature  in  general,  or  devote  it  to  one  particular  fcience. 
Tbe  fame  obfervation  may  be  applied  to  tho^  wliich  ait 
inAituted  for  improving  arts  and  manufaduies.  Tiiois 
of  the  third  claf8  are  eftablifhed,  either  with  a  riew  to 
prevent  crimes,  as  the  niilanthropic  Society ;  ioT  tlie 
difi(ifion  of  the  Chrifttan  religion  among  unenlightencd 
nations,  as  the  Sodety  for  the  Propagation  of  the  Gorpel 
in  Foreign  Parts  ;  or  for  introducing  arts  and  civilizs. 
tion,  along  with  a  knowledge  of  the  Chriilian  religion, 
BS  the  Sierra  Leona  company. 

The  honour  of^  planning  and  inftiluting  ibcielies  kt 
thofe  valuable  purpofe$  is  due  to  modem  times.  A  li- 
terary  airociation  is  faid  to  have  been  femed  in  the 
reign  of  Charlemagne  (fee  Acadkmy)  j  but  the  plan 
li>em8  to  have  been  rude  and  defeflive.  Several  others 
were  inftituted  in  Italy  in  the  i6th  cenluty  )  but  iiom 
the  accounts  which  we  have  feen  of  them,  they  feem  to 
have  been  far  inferior  to  thofe  which  are  moft  flouiifhbg 
at  pTefent.  The  moft  enlarged  idca  of  literary  fodeties 
feems  to  have  originated  vrithtbe  great  Lord  Bacon,  tlie 
father  of  modcm  philofophy,  who  recommended  to  the 
reigning  prince  to  inttitute  focietie$  of  leamed  men,  who 
thould  give  to  the  world  from  time  to  time  a  regulai 
account  of  their  relearches  ai^d  difcoveries.  It  was  the 
idea  of  this  great  phiIofopher,  that  the  learned  world 
Ihould  be  united,  as  it  were,  into  one  immenfe  repoblic ; 
which,  though  confifling  of  many  delached  Hates,  Aiould 
hold  a  ftrift  union  and  preferve  a  mutual  inlelligence 
with  each  other,  in  eveTy  thine  that  regards  the  co»- 
mon  intereft.  The  want  of  this  union  and  intelligence 
he  laments  as  one  of  the  chief  obftacIe$  to  the  advance- 
ment  of  fcience  ;  and,  juAIy  confidering  the  inllitution 
of  public  focieties,  in  the  different  countries  of  Eutbpt, 
under  the  aufpices  of  the  fiavereign,  to  be  the  befi  le- 
medy  for  that  defefV,  he  has  given,  in  his  fanciful  woik, 
the  New  Atlantis,  the  delineation  of  a  philofophicsI  li>- 
ciety  on  the  moft  extended  plan,  fbr  the  unprovement 
of  all  arts  and  fciences  ;  a  work  which,  though  written 
in  ihe  language,  and  tinflurcd  with  the  colouring  of 
romance,  is  full  of  the  nobIeft  philofophic  views.  llie 
^lan  of  Lord  Bacon,  which  met  with  little  attentioo 
from  the  age  in  which  he  lived,  was  delKned  to  prodoct 
its  tSe&  in  a  period  not  very  diftant.  The  fcheme  of  a 
philofophical  coUege  by  Cowley  is  acknowledgcd  to  have 
had  a  powerful  inAuence  in  procuring  the  eftablifh- 
ment  of  the  Royal  Sociely  of  London  by  charttr  iiom 
Charles  II.  §  ;  and  Cowley's  plan  is  raanifeftly  copied 
in  alir.oA  all  its  part»  from  that  in  the  New  Atlaniis. 
The  inftitulion  of  the  Royal  Society  of  London  w» 
foon  foIlowed  by  tlie  eAablilhment  of  the  Royal  Aca- 
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U({itB  imj  of  Sciences  at  Paris ;  and  theie  two  haye  ferved 
l^lb-  asinodels  to  the  philofophical  academies  of  higheil  re- 
1'°'.^  putation  in  the  other  kinedoms  of  Eurepe. 

The  experience  of  ages  has  Ihown,  that  improvements 

of  a  public  nature  aie  beft  carried  on  by  focieties  of  li- 

bersl  and  ingenious  men,  uniting  their  labours  without 

ngard  to  natJon,  feft,  or  party,  in  one  grand  purruit 

alike  intereding  to  all,  whereby  mi^tual  prejudices  are 

wotn  oS,  and  a  humane  philofophical  Tpirit  is  cherilhed. 

Men  united  together,  and  frequenlly  meeting  for  tbe 

purpore  of  adyancing  the  fciences,  the  arts,  agriculture, 

inanulaAures,  and  commerce,  may  oftentimes  fuggeft 

fuch  hints  to  one  anotlier  as  may  be  improTed  to  inv- 

portanl  ends }  and  fuch  focieties,  by  being  the  repoGto- 

ries  of  the  obfeTvations  and  difcoveries  of  the  leamed 

and  ingenious,  may  from  time  to  time  funu{h  the  world 

iritb  UK&l  publications  which  might  otherwife  be  loft.: 

fi>T  men  of  ingenuity  and  modetty  may  not  choofe  to 

ri(k  their  reputation,  by  fending  abroad  unpatroni^ed 

what  a  leamed  Tociety  might  judge  richly  worth  the 

publtc  eye  ;  or  perhaps  their  circumftances  being  Aiait- 

ei)ed,  they  may  not  be  able  to  de&ay  the  expence  of 

publication.     Societies  inftituted  for  promoting  know- 

ledge  may  alfo  be  of  eminent  fervice,  by  exciting  a  fpirit 

ot  emulation,  and  by  enkindling  thofe  fparks  of  genius 

which  otherwif$  might  fQr  ever  have  been  conceal^d  ; 

and  if,  wben  poAĕJlbd  of  i\inds  fufHcient  for  the  pur- 

pore,  they  reward  the  esertions  of  the  induftrious  and 

enterprifing  with  pecuniary  premiums  or  bonorary  me- 

dals,  many  important  experiments  aud  ufeful  difcoveries 

mjl  be  made,  from  which  the  public  may  reap  the  high- 

eft  advantages. 

Eminent  inftances  of  the  beneiicial  eiTe^ls  of  fuch  in- 
ftitutinns  we  have  in  the  Royal  Acaderay  of  Sciences  at 
Paris,  the  Royal  Society,  and  the  Society  inAituted  for 
the  Encouragement  of  Arts,  Manufa£lures,  and  Com- 
merce,  in  {..ondan,  and  many  others  of  a  ilmilar  kind. 
Hereby  a  fpirit  of  difcovery  and  improvement  has  been 
eicited  among  the  ingenious  in  almoft  every  nation.; 
knowledge  of  vaiious  kinds,  and  greatly  ufeful  to  man- 
kind,  has  taken  place  of  the  dry  and  uninterefting  fpe- 
culations  of  fchoolmen ;  and  bold  and  erroneous  hypo- 
theSs  has  been  obliged  to  give  way  to  demonftrative  e¥>- 
periment.  In  ftiort,  fince  the  eftablilhment  of  thefe  (a- 
cieties,  folid  leaming  and  philafophy  have  more  increafed 
than  they  had  done  for  anany  centuries  before. 

As  to  thofe  focieties  eftabliftied  for  proinoting  in- 
duAry,  religion  and  morality,  and  relieving  diftre($,  the 
dcfign  is  laudable  and  excellent,  and  prefents  a  beautiilil 
pi£tuie  of  the  philanthropy  of  modem  times.  We  are 
happy  to  find,  from  the  minutes  of  fome  of  thefe  f»; 
cieties,  that  their  bcneiicial  eSsGts  are  already  confpicu- 
ous. 

We  will  now  give  fome  account  of  the  moft  eminen^ 
foc)eties  j  arranging  them  under  the  three  claiTes  into 
which  we  have  divided  them  :  I .  Re/igious  and  Humane 
S»cietits.  II.  Societies  Jor  .Promotmg  Science  and  Li- 
teratttre.  III.  Societits  for  Encauraging  Aris,  ManU- 
/aauret,  &c 

I.  Reliciods  asd  Humane  Societies. 

I.  Society  for  ihe  Propagation  of  the  Gofpel  in  Foreign 
Portt^  was  iniUtuted  by  King  William  III.  in  1701, 
in  order  to  fecure  a  maintenance  for  an  orthodox  cler- 
gy,  and  to  make  olher-'provifio[vs  fDr  propagating  tbe 


gofpel  in  the  plantations,  colontes,  and  iadories  bejond  Religiotp 

the  feas.     To  that  end  he  incorporated  the  archbiihops,    ""*  """ 

feveral  of  the  biihops,  and  others  of  the  nobility,  gentry, 

and  clergy,  to  the  number  0^90,  into  one  body,  which,  \ 

by  the  name  of  The  Sociely  for  the  Propagation  ofiIie 

Gojpel  in  PoreigH  Parts,  was  to  plead  and  be  impleaded  y 

to  havc  perpetual  fucceiIion,  wikh  privilege  to  purchafe 

2000I.  a-year  inheritance,  and  eftates  for  livcs  or  yeari, 

with  other  goods  and  chattels  to  any  value.     £y  its 

chartcr  the  lociety  is  authoiifed  to  ufe  a  common  feal> 

and  to  meet  annually  on  the  third  Friday  in  February 

for  the  purpofe  of  chooiing  a  prefidcnt,  vice-prefident, 

and  officers  for  the  year  enfuing ;  and  on  the  third  Frj- 

day  in  every  month,  or  oftener  if  there  'ihould  be  occ'4- 

fion,  to  tranfa£t  bufiners,  and  to  depute  per^ons  to  take 

fubfcriptions,  and  coUedt  money  contributed  foT  the  pur> 

pofes  aforefaid  }  and  of  all  moneys  received  and  laid  out, 

it  ;s  obliged  to  give  account  yearly  to  the  lord-chan- 

cellor  or  keeper,  the  lord-chief-juftice  of  the  KingV 

bencb,  the  lord-chief-juftice  of  the  Common-pleas,  or  lo 

any  two  of  thefe  magiilrates.     Of-this  fociety  there  is  a 

ftanding  committee  at  St  Paul's  chapter-hpufe,  to  pre- 

pare  matters  for  the  monthly  meetlng,  which  is  held  at 

St  Martin^s  library. 

Before  the  incorporation  of  the  fociety  for  the  pro- 
pagation  df  the  gofpeI  in  foreign  parts,  there  had  been 
formed,  for  the  promoting  of  CluiAion  knowledge  botji 
at  home  and  in  tbe  colonies,  a  vo1untary  airociation  of 
perfons  of  rank  and  refpe£lability,  who  in  March  1699 
began  to  hold  ftated  meetings  in  London  for  that  pur- 
poie,  regulating  themfelve$  by  the  laws  of  the  land  and 
the  canons  of  the  church  ;  and  when  the  new  fociety- 
was  formed,  they  had  already  tranfmitled  to  America 
and  the  Weft  Indies  Socl.  wbrth  of  Bibles,  Books  Qf 
Common  Prayer,  and  treatifes  of  pra£lical  religion,  be- 
fides  fecuring  a  telerable  maintenance  to  feveral  clergy- 
roen  on  that  continent.  This  aObciation  ftill  fubfifts  un- 
der  the  denominalion  of  The  Socieiy  for  Promoting  Chri- 
Jlian  Knowledge,  and  has  been  produ£live  of  much  good 
in  the  cities  of  London  and  Weftmiofter  ;  but  upon  the 
formation  of  the  new  fociety,  into  which  all  its  original 
members  were  incorporated  by  narae,  tbe  care  wiuch 
the  voIuntary  aSbciation  had  taken  of  the  colonies  de- 
volved  of  courfe  upon  the  incorporated  fociety  j  of 
which  incorporation  we  believe  the  obje£l  has  been 
foraetimes  miftaken,  and  the  labouis  of  its  mi^Tionaries 
grofsIy  mifreprefented.  It  has  by  many  been.fuppored 
that  the  ibciety  was  incorporated  for  ihe  fole  purpore  of 
converting  the  favage  Americans  ;  and  it  has  been  much 
blamtd  for  fending  miiTionaries  into  piovinces  wheie,  in  , 
the  common  language  of  the  complainers,  a  gofpel-mini/lry 
was  alieady  cRabliihed.  But  an  irapaitial  view  of  the 
rire  and  progrefs  of  the  American  provinces,  now  bc- 
corae  independent  ftates,  will  ihow  the  folly  and  injur 
ftice  of  thofe  complaints. 

The  Englidi  Colonies  in  North  America  were  in  tlie 
laft  ccntury  fonned  and  firft  peopled  by  leligious  men  ; 
who,  made  uneafy  at  home  by  their  intoleiant  biethien, 
left  the  old  world  to  enjoy  in  peace  that  firft  and  cliief 
prerogative  of  man,  thefree  v3orfbip  of  God according  to 
his  own  confcience.  At  one  time  Puritans  werc  drivcn  • 
acrofs  the  Atlantic  by  the  epilcopal  chuich  ;  at  another, 
ChukchmJin  were  forced  away  by  the  pieibyterians,  juit 
as  the  revolutions  of  ftate  threw  the  ci^il  power  inta 
the  hands  of  the  one  or  the  other  party  ;  andnot  a  few. 
3  K  2  members 
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tncrobers  of  ihe  ctoKCH  0F  Rome  wtre  cliared  to  ihe 
nilds  of  AmericB  by  ihe  uniled  exerttons  of  botb.  It 
has  becn  often  obferved,  that  peopk  perfecuted  for  their 
rcligion  become  for  the  moll  part  cnthufiaftically  al- 
tacbed  to  it }  and  the  conda6l  of  thofe  coloniils  tvas  in 
perfc£t  harmony  wlth  this  obiĕrvation.  Their  leal,  in- 
Aamed  by  iheir  violent  removal  to  the  other  hemifphcre, 
kcpl  religion  alivc  and  attive  among  themfelves  j  but 
their  poverty  dirabled  them  from  fupplying  fuel  to  the 
Aarne,  by  making  provirion  for  a  minirtry  to  in(lruft 
their  ofFspring.  The  conlĕquence  was,  that  the  new 
Chrirtian  coinmonwea^th,  without  the  kindly  «{Titlance 
of  its  mother-country,  would  have  been,  in  the  words  of 
the  Roman  hiAorian,  Rei  uniui  atatii.  Againd  this 
danger  a  timely  aid  was  to  be  provided  by  the  Tociety  j 
whicb,  as  it  con&(led  not  of  fanatical  members,  would 
'not  inlruft  tiie  important  bufinefs  of  the  roiAion  to  fan»- 
tical  preachcrs,  who,  though  always  ready  fot  fuch  fpi- 
ritual  enterprifes,  are  never  qualified  to  carry  them  on 
with  fuccefs. 

"It  was  thereEore  thought  fit  to  aHign  a  decent  main- 
tenance  for  dergymen  of  tlie  church  of  England,  who 
niight  preacb  the  gofpel  to  their  brethren  in  America  : 
and  though  thofe  milTionaries  in  gcneral  carefully  avoid- 
ed  th,e  condu£^  of  thofe  of  Rome,  who^e  principal  atm 
is  to  reduce  all  churches  under  fubmi0ion  to  the  papal 
tyranny  j  yet  fo  lately  as  1765,  did  Ibme  of  the  colo- 
nies,  in  which  the  puritanic  Ipirit  of  the  laft  century 
charaflerifed  tbe  church  eftablilhed  by  laiv,  raife  a  hi- 
dcous  outcry  agamft  the  fociety  for  fending  a  roilTion 
into  their  quarters,  thoueh  only  for  the  fcrvice  of  the 
<lirperfed  members  of  the  £pifcopal  church  refiding 
atnong  thetti,  and  for  the  ponverfiQn  of  thofe  men  whom 
their  rigid  fanaticifm  had  prejudiced  againft  ChriOianity 

Indeed  the  commodity  called  rREETHlNKiKG,  as 
JKlhop  Warburton  expreffes  it,  was  at  an  early  period 
imported  by  the  opulent  and  fa(luonable  colonifts.  The 
celebraled  Berkeley,  who  had  refided  fome  years  in 
Rhode  lAand,  and  at  his  retam  was  called  upon  to 
preach  the  anniverfary  fermon  before  the  fociety,  in- 
fbrms  us,  that  the  idand  where  be  lired  was  inhabited 
by  an  Englilh  colony,  confifting  chieAy  of  fe£^aries 
oi  many  dilTerent  dcnominations ;  that  fevcral  of  the 
better  fort  of  the  inhabitants  of  towns  were  accuAomed 
to  aSemble  themfelves  regularly  on  ihe  Lord's  day  for 
the  perfonnance  of  divine  wotAiip ;  but  that  moft  of 
thofe  who  were  difperfed  through  the  colony  rivalled 
fome  well-bred  people  of  other  countries,  in  a  thorough 
indiiFerence  for  all  that  irfacred,  being  cqually  rarelefs 
«f  outward  worrtiip  and  of  inivard  princijJes.  He  adds, 
that  the  miAionaries  had  done,  and  were  continuing  to 
do,  good  fervice  in  bringing  thofe  planters  to  a  ferious 
fenfe  of  religion.  "  I  fpeak  it  knowingly  (fays  he), 
that  tlie  minifters  of  the  gofpel,  in  thofe  province$  which 
go  by  the  name  of  New  England,  fent  and  fupported  at 
the  expence  of  the  fociety,  have,  by  their  fobripty  of 
roanners,  difcreet  behaviour,  and  a  competent  degrce  of 
u{cful  knowledge,  (hown  themfelves  wotthy  of  the  choice 
oF  thofe  who  fent  them."  We  have  thc  honour  to  bc 
acquainted  with  fome.  of  the  miiTionaries  fent  at  a  later 
period,  and  have  realbn  to  belieye  that,  down  to  the 
«ra  of  the  American  rcrolulion,  they  had  the  fame  yir- 
ttiei,  and  were  doing  the  fame  good  fervices,  which  pro- 
^ed  to  tbeic  predeccffors  tms  honpurable  teAimpn^r 


from  onc  of  ihc  greateft  and  the  befl  of  men.     Surdj  Mji 
fuch  a  roinion  dcferved  nol  to  be  evil  fpoken  of  by  f«-  "** 
taritts  of  any  denominaiion  who  bel)eve  in  Chrift }  efp«.  '"*' 
cially  as  the  very  charter  of  incorporalion  aOigns  as  a-, 
reafon  for  niillionaries  being  fent  to  the  colonies,  "  tbat 
by  rtafon  of  iheir  poverly  tholĕ  colonies  weie  delliiule 
and  unprovided  of  a  Nf aikt]::kakc£  for  tuiniAers  and  tlie 
public  worttiip  of  God." 

The  foci€ty,  however,  was  incorporated  for  other 
purpofes  than  ihls.  It  was  obliged  by  its  chariet  to 
attempt  the  converfion  of  the  native  Ameticans  and  the 
negro  {lavcs ;  and  we  have  reafon  to  believe,  that,  as 
foon  as  the  fpiiitual  wants  of  the  colonifts  were  decent- 
ly  fupplied,  it  was  not  inattentive  to  thefe  gloHous  ob- 
jeiEts.  Ics  fuccefs  indeed  in  either  purfuit  has  not  been 
fo  great  as  couid  be  wiAied  }  but  it  would  be  ralh  asd 
untair  to  attribute  this  faiIuTe  to  the  preAdent,  vic«. 
prcfident,  or  other  ofticer$  of  the  corporation  at  hone. 
An  erroneous  notion,  that  the  being  baptized  is  incon. 
fiftent  with  a  ftate  of  (lavery,  rendcred  the  lĕlfi&  colo. 
nifts  for  a  long  time  averfe  from  the  converfion  of  ther 
negroes,  and  made  them  throw  every  obftacle  in  ibe 
way  of  all  who  tnade  the  attempt }  while  the  difficnl- 
ties  of  the  Indian  mi(!ion  are  fuch  as  hardly  any  clergy- 
man  educated  in  a  ProteAant  country  can  be  ^uppoied 
al4a  to  furmount. 

He  who  hopes  fuccefs(villy  to  preach  the  gofpel 
aroong  a  tribe  of  favage  wanderen,  muft  have  an  ardent 
zeal  and  unwearied  diligence ;  appetites  fubdued  to  all 
the  diRreATcs  of  want ;  and  a  mind  fuperior  to  all  ihe 
terrors  of  mortality.  Thefe  qualities  and  habits  tcay 
be  acquired  in  the  church  of  Rome  by  him  who  feo!h 
"infancy  has  been  trained  up  in  the  feverities  of  fome  of 
the  monaftic  orders,  and  afterwards  fcnt  to  thc  eollege 
de  projiaganda  Jide  to  be  inftruAed  in  the  languages,  and 
inured  to  tbe  manners  and  cuftoros,  of  the  barbarous  na- 
tions  whofe  converfion  he  is  deftined  to  attempt.  But 
in  the  reformcd  churches  of  Britain  there  are  no  mo- 
nallic  orders,  nor  any  college  de  prof)aganda  Jide ;  and 
yet  without  the  regular  preparation,  which  is  to  h& 
looked  for  in  fuch  inftitutions  alone,  it  is  not  in  ns- 
'ture,  whatever  grace  may  effefV,  for  any  man  cheerWN, 
and  at  the  famc  time  foberly,  to  undergo  all  the  accu- 
mulated  diflreffes  ever  ready  to  o^Yrtake  a  (aithAU  mi- 
fionary  among  favage  idolaters.  A  fanatic  zea]ot  irill 
indeed  undertake  it,  though  he  is  totally  unqualified 
for  every  fobcr  and  important  work ;  and  a  man  of 
rumed  fortunes  may  be  preffcd  into  the  feTvice,  thocgb 
the  impotency  of  his  mind  has  (hown  him  unable  to 
bear  eiiher  poverty  or  riches.  The  (ailure  of  the  fo- 
ciety  therefore  in.  its  attempts  to  r.anvert  the  Americaa 
Indians  roay  be  attributed,  we  think,  in  the  firil  in- 
Aance,  to  the  want  of  a  college  de  propaganda  for  tiain- 
ing  up  young  men  for  the  American  miflion. 

Perhaps  another  caufe  of  this  failure  may  lie  fonnd 
in  the  condud  of  the  tiiiffionaries,  who,  it  is  to  be  pre- 
fumed,  have  not  always  employed  in  a  proper  manner 
even  the  fcan^  qualifications  whick  tbey  adually  pof- 
feffed.  The  gofpei,  plain  and  fimple  as  it-is,  and  Stte^^ 
in  ils  nature  for  what  it  was  ordained  to  effe6I,  cannot 
be  apprehendcd  but  by  an  intelled  fomewbat  raitd 
above  that  of  a  favage.  Such  of  the  miffionaries  thcrc- 
fore  as  began  their  work  with  preaching  lo  favage  oti 
brutal  men,  certainly  fet  out  at  the  wrong  end  ;  ^or  to 
make  the  gorpel  ^Ddnih)<)dl,  and  mnch  more  to  prop» 
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^tesnJ  edablldi  it,  thofe  {av«ecs  (l\qM  Ka^e  been  firft 
taught  the  neccAary  arts  of  civil  life,  which,  while  they 
improTe  every  bodily  accommodation,  tend  at  the  fame 
tinie  io  enlarge  and  enliglilen  the  underllanding.  For 
waTit  of  this  previou$  culture,  we  doubt  not,  it  hatb  hap- 
pened  that  fuch  of  the  favages  as  have  been  baptized  in- 
to  the  faith  have  fo  feldom  perfevered  themrelves,  or 
been  able  in  any  degree  to  propagale  among  their  trlbes 
ftie  ChriRianily  which  they  had  becn  taught,  and  that 
i(iicccflive  miAions  have  always  found  it  ncceiTary  to  bc- 
gin  anew  the  work  of  converfion. 

To  one  or  oiher  of  thefĕ  caures,  or  to  bolh,  may 
jurtly  be  attributed  the  little  progrefs  which  rtformed 
Chrirtianity  has  made  among  the  Indians  of  Norlh  A- 
inerica  ;  and  not  to  any  want  of  teal,  atlention,  or  libe- 
rality,  in  the  direftors  of  the  fociety  at  home.  During 
the  dependence  of  ihe  United  States  on  the  mother- 
counlry,  great  part  of  the  fDciety's  funds  was  properly 
■expended  tn  keeping  alive  a  iuft  fenfc  of  religion  among 
ihe  ChriHian  colonitls  fron>'  Europe,  who  had  furely  the 
lirft  claims  upon  this  beft  cf  charities  j  but  now  that 
America  has  teparated  herfelf  from  Great  Britain,  and 
Ihown  Ihat  ftie  i$  ablc  tp  maintain  her  independence, 
and  to  m;ike  ample  provifion  for  a  regular  elergy  of 
her  own.the  members  pf  thi:  corporalion  muft  feel  ihem- 
felves  at  liberty  to  bertow  grealer  attention,  and  to  ex- 
pend  more  moncy  than  they  cotild  formeriy  do,  on  the 
converfion  of  fuch  Tndians  as  have  any  intercourfe  with 
ihe  fettlements  which  we  ftill  poHcrs.  To  a  body  fo 
re(pcftable,  we  prefume  not  to  oiTer  advlce  j  but  we 
cannot  help  thinking,  wilh  Bi(hop  Berkeley,  that  ihe 
moft  fuccefsful  milTionaries  would  be  children  of  In- 
dians,  educatcd  in  a  confiderablc  number  togelher  froin 
the  age  of  ten  or  twelve  in  a  college  Je  propaganila  fiJe, 
Vfherc  they  (libuld  be  in  no  danger  of  loling  their  mo- 
ther-tongue  while  they  were  acquiriiig  a  competent 
knowledge  of  religion,  morality,  hifl(jTy,  praftical  ma- 
ihematics,  and  agriculture.  ♦'  If  there  were  a  ycarly 
fapply  (fays  he)  of  a  dozen'fuch  minionaries  fcnt  abroad 
into  their  refpeftive  counlries,  after  Ihey  had  received 
the  degrce  of  mafter  of  arts,  and  been  admitted  into 
holy  orders,  it  is  hardly  to  be  doubted  but  that  in  a 
little  time  the  world  would  fee  good  and  great  cff"efts  of 
their  miHion.'" 

2.  Sociely  in  ^cotland for  Tropagatihg  Cht-ijiian  Knoui- 
hdge,  was  mftituted  in  the  beginning  cf  the  eighteenth 
cenlury.  At  that  period  ihe  condition  of  the  Sc&tchHigh- 
landers  was  truly  deplorable.  Shut  up  in  defolate  irtands 
by  tempettuous  Teas,  or  difperfed  over  a  wide  extent  of 
ccuntry,  interfefted  by  high  mountains,  fapid  rivers, 
and  arms  of  the  fe3,  without  bridges  or  highways,  by 
wMch  any  communication  could  be  kepl  open  eilher 
with  remote  or  neighbouring  diftrifts,  they  lived  5n 
fniall  dctached  companies  in  hamlets  or  folitary  huts. 
Being  thus  feclttded  from  intercourfe  with  the  more  ci- 
villzed  part  of  thĕ  lAand,  they  could  not  enjoy  the  ad- 
vantages  of  trade  and  manufaftures.  As  their  foil  was 
barren  and  their  climate  fcTere,  in  agriculture  no  pro- 
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grcfs  was  to  bc  expe£led  :  and  as  they  were  acqtaint«d  ^*''K^ 
with  no  language  but  Gaelic,  in  which  no  books  wcre  *^^^%^ 
then  written,  to  poflefs  knowledge  was  impoirible.  Their 
parithes  being  of  great  extent,  often  30  or  40  miles  . 
long  and  of  a  proportionable  breadth,  and  fometimes 
conGfting  of  feveral  i{1ands  feparated  by  feas,  which  are 
6ften  impiitTable,  a  conRderable  number  of  the  inhabi- 
tants  was  entircly  deprived  of  religiou»  inftruftion  or 
fell  a  prey  to  Popitti  emilTaries.  A  fingle  fchool  in  fach 
exlenfivc  parilbes  could  be  of  little  benefit  j  yet  many 
parillies  'were  enlirely  dcSitute  eVen  of  this  relourcej 
and  where  fchools  were  ertablilhed,  the  want  of  books 
prevented  them  fTom  producing  the  ufeful  eflFefts  ollier- 
wire  to  bave  been  expefted  from  ihem  (a).  To  all 
this  we  muft  add,  that  they  lived  in  a  ftate  of  the  great- 
eft  oppreAion  :  Tor  though  the  Highlands  formed  a 
part  bf  the  BriiiA)  empirc,  the  blcAings  of  the  Briti{h 
conftitution  had  not  reached  thetn.  The  fendal  fyftem 
reigned  in  its  utmoft  rigour ;  thc  chieftains  exercifing 
the  moft  defpolic  fway  over  the  inferior  Highlander», 
Whom  at  their  pleafurc  they  deprived  of  their  lives  or 


property  (b), 
Thus  the 


Highlanders  were  ignorant,  oppreired,  and 
iincivilized  j  f1ave$  rather  than  ltibje£\s ;  and  cither  en- 
tirely  deftitute  of  the  advantages  of  ihe  Chriftian  reli- 
tion,  or  unqualified  to  improve  them.  Hitherto  they 
nad  been  unhappy  and  ufelcfs  to  themfelves  and  danget- 
ous  to  the  ftate  j  for  they  wcre  ready  at  the  call  of 
their  chieftains  to  iffue  from  their  mountains,  and  to 
turn  their  arms  againft  their  Iawfiil  king  and  his  loyal 
TubjeAs.  This  charafter,  hoivevcr,  arofe  from  their  fi. 
tuation.  It  was  therefbre  impodible  for  benevolent 
minds  to  contcmplate  this  unhappy  iituation  of  their 
countrymen  wilhout  feelihg  a  delire  to  raife  them  to  the 
dignity  of  rational  bcings,  and  to  render  them  ufefiil  a» 
cilizcn?. 

Accordingly,  in"  the  year  1701,  fome  private  gentle- 
men  of  the  city  of  Edinburgh,  who  had  fbrmed  them- 
felves  into  a  fociety  for  the  reformaf ion  of  manners,  di- 
refted  their  altention  to  the  Highlands  of  Scotland,  and 
4ndcavonrcd   to  devife  fome  plan   fbr  alleviating    thc 
dirtrcAes  of  the  inhabitants.     Tbc  remedy  which  pro- 
mifcd  to  be  moft  cAicacious  was,  to  eftabliflv  charity 
fchools  in  different  places,     But  as  the  exigency  was 
great,  it  was  no  eafy  mattcr  to  raife  a  fufficient  liind  for  , 
this  purpofe.     They  began  therefore  with-  what  volun- 
tary  fubfcTiptions   they  could    procurc,    lioping.  afler- 
wards  to  increafe  theilr  capital  by  vacant  ftipends  and . 
pablic  contributions.     A  memotial  with  this  view  v»as 
pr^fented  to  the  General  Affembly  ih  1704,  which  rc- 
eeived  their  approbaliort  j  and  they  acco'rdihgly  paffed  .• 
an  aft,  recommending  a  general  contribulion.    In  1706  , 
tlie  General  Affembly  appointed  fome  of  (heir  number 
fo  hiquire  nore  carefully  into  the  ftate  of  the  High- 
lands,  and  the  ye^r  fblkwing  appointed  a  feleft  com- 
mittee  .to  confer  with  the  gentlemen  who  had  fuggefted . 
thc  plan.     The  refult  of  lbefc  confercnccs  was  the  pub- 
lication  of  propolkls  "  for  propagating  ChriAian  know- 

ledge 


(a)  Even  fo  late  a<  the  year  1738,  not  fewer  than  175  parilhes,  within  the  bounds  0^39  preibyteries,  had  no,, 
pjrochial  fchool.  We  arc.ibrry  lo  add,  ihat  even  iij  ihe  pfefciit,  enlightcned  and  beneyplcnt  ig«  thc  complaint  is,,; 
Dot  entirely  remoYed. 

(■)  The  /cttdal  fyfteni  Trai  at  length  aboKAied  In  the  year  1748  by  the  jttriTdiaion  a£t 
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Religiou»  ledge  in  the  Highland*  and  lAands  of  Scotland,  and  in 

manest  ^^J^S"  P'"''.»  of  thc  world."     Copies  of  thefe  propofals. 

cieiie^.    '^'■'^  fubfcripuon  papers,  were  diilributed  through  the 

'       >      ■'  kingdom  ;  and  the  contributions  having  foon  amountcd 

to  Joool.  her  majeAy  (^ueen  Anne  encouraged  tlas  in> 

fent  fociely  by  her  royal  proclamation,  and  at  the  fame 

time  iiTued  letters  patent  under  thc  great  feal  of  Scot- 

land  for  ere£ling  certain  of  the  fubfcriber$  inlo  a  corpo- 

ration  ;  the  firft  nomination  of  whom  was  lodged  with 

the  lords  of  council  and  feflion. 

This  corporatlon  held  its  firft  meeting  on  Thurfday 
3d  November  1709.  It  was  attended  by  feveral  of  the 
uebility,  iburteen  of  tlie  lords  of  ^etTion,  many  gentle- 
men  of  rank,  together  with  molt  of  the  miniders  of  ihe 
city  of  £dinburgh  and  neighbourhood.  A  preGdent, 
fecretary,  and  treafurer,  with  a  committee  of  fiftcen  di- 
redors,  were  appointed  for  the  difpatch  of  bufine(s.  At 
their  fecond  roeeting  in  January  1710,  a  fcheme  of  ma- 
nagement  was  formed  and  approved  ;  in  which  it  was 
propofed,  I.  To  eredl  and  maintain  rchools  in  fuch 
places  of  Scolland,  particularly  in  the  Highlands  and 
JAands,  9S  (hould  be  found  to  need  themmoft ;  in  which 
Tchools  all  perfons  whatfoever  (hould  be  laught  by  fit 
and  wcll  qualified  fchoolmafters,  appointed  by  the  fo- 
ciety,  to  read  the  Holy  Scriptures  and  other  pious 
books ;  as  alfo  to  write,  and  to  underdand  the  common 
niles  of  arithmetic,  tvith  fuch  other  tbings  as  Ihould  be 
thought  fuitable  to  their  circumdances.  2.  That  the 
fchoolraafters  (hould  be  particularly  carcAil  to  in(lru£l 
their  fchoIars  in  the  principlet  of  the  Chridian  reformed 
religion ;  and  for  that  end  (hould  be  obliged  to  catechife 
them  at  lead  twice  a  week,  and  to  pray  publicly  with 
them  twice  a-day.  3.  That  not  only  fuch  as  were  un- 
able  to  pay  (hould  be  taught  gratis,  but  that  thofe 
whofe  circuroAanccs  reouired  it,  (hould  have  fuch  farther 
encouragement  as  the  (ociety  (hould  think  fit  in  a  con- 
Mency  with  their  patent.  4.  To  name  fome  prudent 
peribns,  minlAers  and  otbers,  to  l}e  overfeers  of  thofe 
fchools,  wbo  (hould  take  care  that  the  fcho6lma(lers  do 
their  duty,  and  that  the  inftru£lious  to  be  given  from 
time  to  tiroe  by  the  fociety  or  their  committee  be  punc- 
tually  obferved  ;  which  overfeers  (hould  make  their  re- 
port  to  the  fociety  quarterly  or  half-yeacly  at  fartheft. 
5.  To  give  fuitable  encouragcment  to  fuch  miniilers  or 
catechiAs  as  (hould  be  willing  to  contribule  their  aiTiA- 
ance  towards  the  ^rther  inftru£lion  of  the  fcholars 
remote  from  church,  by  not  only  catechifing,  but 
preaching  to  them  }  which  miniders  or  catechitb  (hould 
take  the  fame  care  of  the  olher  inhabitants  as  of 
the  fcholars.  6.  To  extend  their  endeavours  for  the 
advancement  of  the  Chriftian  religion  to  heathen  na- 
tions  ■,  and  for  that  end  to  give  encouragement  to  mini- 
Hcrs  to  preach  the  gofpeI  among  them. 

Having  thus  formed  a  plan,  they  immediately  pro- 
ceeded  to  eftabli(h  fchools  in  the  moft  u^ehil  and  eco- 
nomical  manner  -,  and  as  the  capital  continued  to  ac- 
cumulate,  the  intereft  was  faithfully  applied,  and 
the  utility  of  the  inftitution  was  more  extenfively  dif- 
fufed. 

Until  the  year  1738  the  attention  of  the  fociety  had 
been  wholly  direded  to  the  eftabli(hment  of  fchools-; 
but  their  capital  being  then  canfiderably  augmented, 
they  began  lo  extend  their  views  of  utility  much  farther. 
The  grand  objed  of  all  pttblic  aiTociations  oUght  cer- 


[      446      ] 


s  o  c 


tainly  to  be  tbe  promoling  af  religion  and  inotality.  It  Reliii 
muft,  however,be  evident  to  every  man  of  refleAion,that  "^ 
thefe  can  neither  be  propagated  nor  prefervcd  amcng  a 
people  wilhout  agriculture,  unaccullomed  to  commerce  1 
and  manufaflures,  and  Confequently  without  labour  or 
e.<certion.  Languor  and  debility  of  mind  muft  always 
be  the  companions  of  idlenefs.  !While  the  Highl^nders 
royed  about  with  atms  in  their  hands,  the  latent  vigour 
of  their  minds  muft  often  have  been  called  forthinto  ac-' 
tion  ;  but  when  their  arms  were  taken  away,  and  them- 
felves  conHned  to  a  domeUic  life,  where  tbere  was  no- 
thing  to  ioufe  their  minds,  they  muft  have  funk  inlo  in<'' 
dolence  and  ina£tivity.  All  attempts  thercfore  to  inftrud 
them  in  religion  ^and  morality,  without  introducing  a- 
mong  them  Tome  of  the  nece^ary  arts  of  life,  would.pro- 
bably  have  been  unavailing.  .  The  fociety  accordinglj 
refolved  to  adopt  what  appeared  to  them  the  moft  effec- 
tual  methods  of  introducing  induAry  among  the  I£gb- 
landers.  But  as  their  patent  did  not  extcnd  &r  enough, 
they  applied  to  his  majefty  George  II.  for  an  enlatge- 
ment  of  their  powers ;  and  accordingly  obtained  a  Te- 
cond  patent,  by  which  they  are  empowered,  "  be£dci 
fulfilling  the  purpofes  of  their  original  patent,  to  caufe 
fuch  of  the  children  as  they  (hall  think  fit  to  be  bred  to 
huftiandty  and  houfewifery,  to  trades  and  manufa£tures, 
pr  in  fuch  manual  occupalions  as  the  fociety  Ihall  ihink 
proper." 

The  ohje£ts  .of  this  fecond  patent  the  fociety  have 
not  failed  to  pur^ue ;  and  though  many  obftacles  and 
difcouragements  to  their  efForts  occurred  among  a  nide 
and  barbarous  people,  yet  thdr  per(ĕverance,  and  the 
obvious  ulility  of  tbeir  plans,  at  length  Ib  far  overcame 
the  relu£lance  of  the  inhabitants,  that  nol  fewer  than  ^ 
fchools  of  induftry  in  various  parts  of  the  Highlands  ar 
Idands  are  now  upon  their  eftabli(hment,  al  which  are 
educated  2360  icholars. 

The  fociety,  while  anxiou(]y  endeavouring  to  H&iCe 
a  fpirit  of  induftry  through  the  Highlands,  were  (tiU 
equally  folicitou$  to  promote  the  knowledge  of  the 
ChriAian  religion,  As  the  £ng1i(h  language  had  been 
the  only  channel  by  which  knowledge  was  conveyed  to 
them  (a  language  which,  being  not  ufed  in  converia- 
tion,  was  in  all  rerpe£ts  foreign  to  them),  it  was  judged 
requifite  that  they  (hoiild  have  the  Scriptures  in  tbeir 
vernacular  tongue.  The  fociety  therefore  firft  appoint^ 
ed  a  tranilation  of  the  New  TeAament  to  l>e  made  in- 
to  Gaelic  :  A  tranilation  was  accordingly  undertaken 
by  the  Rev.  Mr  Stewart  minifter  of  KiUin  in  Penb- 
(hire,  and  prtnted  in  1767,  which  is  faid  to  l>e  executed 
with  much  fidelily.  Of  this  work  many  thouiand  co- 
pies  have  been  diftributed  in  the  Highlands.  The  great- 
er  part  of  the  Old  Teftaroent  has  allb  been  iranliate^ 
by  the  Rev.  Dr  Sroith  of  Campbdton  and  othert,  haC 
chieAy  by  the  Rev.  Dr  Stewart  of  Lufs,  by  the  appoint- 
ment  and  at  the  expence  of  the  fociety  :  and  as  foon  as 
the  remaining  part  can  be  got  ready,  the  whole  will  be 
foId  at  fo  low  a  piice  as  the  poor  may  without  difflculty 
alTord.  This  plan  the  focicty  have  judiciouAy  cho- 
fen,  in  order  to  prcvent  difcontent  and  murmuring ;  ef- 
fe£ts  which  the  diSuSon  of  the  Scriptures  ought  never 
to  produce^  but  whicb  could  not  poiTibly  haye  bce» 
prevented,  had  the  diftribulion  been  gratuitous,  and  af 
courfe  parlial. 

For  fome  years  paft  the  fun(}$  of  the  fociety  have  ra- 
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In  confequence  of  thefe  great  additions  to  their  ilock-, 
niOnaations  have  been  thrown  out  that  the  fociety  have 
become  fo  vrealthy  as  to  be  at  a  lofs  for  proper  obje^ls 
on  which  lo  beRow  their  incre«fed  revenHe.  lf  fuch 
an  opinion  be  ftrtovJly  entertaihed  by  any  one,  wie  niiill 
beg  him  to  icmember,  that  the  fociety  have  ere^led  anld 
eudowed  notiSn^er  tban  323  fchools  for  religion,  the  firit 
j)rinctples  of  Bterature  and  indnHry,  at  the  annual  ex- 
pence  of  3214I.  los.  itetling  ;  and  that  at  thefe  femi> 
luiiesare  educated  from  14,000  to  15,000  children; 
who,  but  for  the  means  of  inftru£Kon  thus  obtained, 
troold  in  all  probabiHty  be  bred  up  in  ignorance  and 
idlenets  :  That  they  employ  1  2  miATionary  miniilers  and 
catechifts  in  remote  parts  of  the  Highlands  and  idands, 
or  among  the  ignorant  Highlanders  fettled  inthe  greai 
(owns  ot  Scotland,  at  the  annual  expence  of  296I.: 
That  they  beftow  a  burfary  or  peniion  of  1 5).  pe^ 
antram  on  each  of  fix  ihidents  of  divinity  havtng  the 
GaeSc  langnage:  That  they  employ  two  miAionary 
minidets  and  ot\e  fchoolmafter  atpong  the  Oneida  arid 
Stoc^bridge  Indians  of  Norlh  Ameriea  (Mhig  thfr'def- 
Srratiim  of  certMn  iegacreSbt^ueathiRl  lo  them*  fbt  that 
purpole),  at  the  anntnl  e\pence  of  t^ol.  '  Such  is'  tbeii 
fixed  fehetBe  of  anuual  expenditure,  amottnting  in  alt 
lo  3740I-  los,.  Aerling — »  ftm  -rt  wiirbe  acknowledj^ed 
of  Tery  conSc^rable  magffiwide;  Th*  whoTe '  af  tJieir 
.lilddtntal  erpcnnes^rHiAg  froth  thetaoelic  tranAalioh 
'of  thc  Scriptures  oflheOW  Teftament;  from  annuN 
ti(?s  ■which  they  have  to  pay,  in  confeqUencc  of  (tmisie^ 
"them  a»  TcRduary  legatees;  from  land  slnd  hoiiTe  taxfes-, 
■^Wm  enablrng  candidates''for  the  ciffice  of  ijbhtkJHnartcr 
lA  come  to  Edinburgh  for  esammatlon  ;  ft-oiR  Aimidtit^ 
liooks  to  poor  fchoiars  in  their  various  'Cchools ;  atia 
'from  'retnoving  fchadlmafters  from  one  Hation  to  an- 
olher,  is  genfcrally  ab6ut  875I.,  which  added  tp  the 
'jonner  farn  makes  tHe  wi^ole  atmual  expence  amouht'  t-t) 
46151."  tos.  '     '  .  '■ 

lf  it  btfinqutred  atwhart  expent;e,  i.n  the  managemettt 
"of  it,  thts  extenfive  and  coitiplicattd  •charity  is  annualiy 
'contluded,  we  are  autiroriled  tafay,'th!it  the  treafure^, 
bookholder,  and  clerk,  are  allowed  «ach  ^5!.  per  an- 
num,  the  fam^  falaries  which  were  ahpexSd  to  thefe  qf- 
fices  from  the  commencement  of  the  fociety.  The 
beadle  or  officer  is  allowed  1 2I.  per  annum.  Na^Ialary 
•whatever  is  enjoyed  by  any  of  the  other  oSieers  of 
the  fociety.  The  fecretary,  conlptroller,  accountaiit, 
'and  librarian,  althougli  fubje£brd-,  feme  of  them  efpĕ- 


cially,^  to  no  fmall  espcnce  of  tinie  and  kbour,  IwTe  no  ReligiaiB 
pecuniary  recompenfe  or  emolument.     Theirs  are  la-  *°"  ^"' 
bours  of  love,  for  which  they  feek  and  expeA  no  other    eieties.* 
Y.eward  than  the  confcioufnefs  of  endeavouring  to  pro>'       ^    1  .» 
mote  tbe  beft  interetis  of  mankind.     Tbe  whole  amount 
of  the  expence  pf  managing  the  bufine&  of  the  fociety, 
including  the  above  faleries,  and  toab,  candle,  ftation- 
ary  warc,  poAages,  and  other  incidents,  exceeds  oot  at 
an  average  115I.  per  annum.     From  this  ftateraent  it 
appears,  that  mtherto  at  Ieaft  tbe  dire£tors  have  been  at 
no  lofe  (at  importaiit  objeds  within  the  propcr  fphere 
of  their  inftitulion  on  which  to  beftow  their  increaled  - 
funds.    They  have,  it  is  true,  -the  difp«lal  of  Yery  con- 
fiderable  fums  for  promoling  the  objsJls  of  the  inftitu- 
tion  ;  but  they  are  To  &r  from  accumulating  weatth,  that 
every  year  their  espenditure,  notwithftanding  the  late 
increafe  of  their  capital,  exceeds  rather  than  falls  Aiort 
of  their  income.     They  have  depended  upon   a  kind  - 
Providence  and  a  generous  public  to  refund  thefe  antict- 
pations  of  their  revenue,  and  hitherto  ihey  have  never 
Ueen  difappointed. 

Thus  has  the  Society  for  Propagating  Chriftian  Know» 
ledge  proceeded  for  aImoft  a  century.     It  was  foimded  ' 
by  the  pious   exertions  of  a    &w  private  individtials, 
whofe  naraes  are  unknown  to  the  world  ;   and  its  ftinds, 
by  failhful and  judicious  management,  as  twellas  by  ge- 
nerous  cuntributions,  have  now  become  of  Itich  magni» 
tnde,  as  to  excite  tbe  hope  that  they  will  be  'produ£liv« 
pf  the-moit  valuable.effe£b.     The  benefits  arifing  trom 
^blic  focieties,  it  is-.well  known,  depend  entirely  upon 
'tlie  managexnent'o£^thctt  .dire£lors.     If  fo,  tlie  advanta- 
ges  which   have  acctued  fram  this  fociety  intitle  it  to 
the  prnfe  and  gratitude  af  the  nation.     'While  eager  t» 
increafe   the   number  of.fchools,  the  fociety  have  not 
-been  inattentive  lo  their  pfofperity.     In  the  year  1771 
'Mf  Lewis  Dnimmond,  a  gentleman  in  whom  they  pla;- 
ced  great  confidence,  was  cemmiffianed  by  them  to  vifit 
their  fchooIs,  and  to  make  an  exaA  report  of  their  iiate 
-and  circumiiances.     Agailt,  in  tbe  year  1 790,  a  com- 
miAion  was  granted  to  the  Rev.  Dr  Kemp,  one  of  tbe  ' 
niniAens  of  Edinburgh  and  fecretary  to  the  fociety,  to 
vifit  all  the  fchools  on  their  eftablifliment.     This  labo- 
ridus  and  gratuitous  taflt  he  accompUAied  in  the  courle  - 
o£  fbur  fintmeTS  with  much  ability  and  care,  and  highly 
to  the  &tis£»£^ii-of  the  ibciety.  At  his  retum  he  com- 
municated  a  ^tniety  of  important  information  refpeding  '. 
-the  tlate  -'af  the  Highlands  arid  Illands,.  and  the  means  • 
-i)ectifiiJTf  ibr  their  impt-ovement  in  religion,  literatiire,  . 
and  induAry ;  an  abftra£l  of  which  was  publiOted  by  the  ' 
.Tociety  in  appendixcs  to  liiie  atmiverfary  fermons  preach- 
ed  befDre  them  in  the  years  1789,  90,  91,  artd  92  (c) 

The  f<JIowing  tabk  will  exhibit  at  a  ^lance  the  funds,  . 
eftabliftiraent,  and  expenditure,  of  the  fociety,  from  a 
.few  yearsakerits  commeneeikieAt  to  Uie  prefent  time. 

"Where 


_  (c)  It  is  we!l  known,.that  the  Jiumber  ofRoman   Catholics  in  the  Htghlands  is  confiderabIĕ ;  but  it  m«ft 

pve  much  pleafl:re  to  llie  Pra;eflant  reidcr  fo  be  informed,  that  the  ancient  malignant  fpirit  of  Popery  hts  in 
.that  diftrift  given-;)lace  to  mlldnefs  andltberality.     This  ischieSy  owing  to  the  gentleman  who'fiiperintends  the 

prierts  in  that  quarter,  wliofe  mind  i.?' enlighlet^ed  by  ^dence-and  leaming.  So  far  from  beiitg  hoftile  to  the 
•  views  of  the  .fccie(y,  he  recommendcd  to  his  ctci^gy  to  proinote  thern.     They  accordmgly'received  the  fecretary  with 

mucb  poUtcneis  ;'exhortcd  the  people  to  fend  thcir  thfldrA  tti  ilie  Proteftant  fchoo1s  to  be  inftnided  in  literature, 
.  to  be^  taught  to  read  the  Scriptures  in  their  own  Jangu^;;e,  'and  to  be  made  ac^uainted  ■tyith  thofe  great  principlcs  o£. 

religion  in  which  Jill  Chii£lians  arcagreed.    What  a  bkffed  teformation  !  . 
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Wltete  tlie  nanim  of.&holais  is  not  mentioned,  the  de> 
&£t  may  be  fupplied  by  uking  w  avengc  frgin  thofe 
yeurt  wheie  a  computaUon  ha$  been  made.  Wheretho 
capital  is  not  mentiDDed,  il  raay  eafily  be  made  out  by 
c<nifideriQg  the  £ilarie$  as  the  intereA.. 
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Hitherto  we  have  taken  no  notice  of  the  coriefpond- 
ing  board  which  was  eftabli{hed  al  London  ta  early  as 
the  year  1729,  to  receive  fubfcriptionc  and  iay  out  fuais. 
That  board  indeed  remained  long  ina£tive  i  but  in  1773 
its  membets  began  to  co-operate  more  cordially  with 
their  brethren  in  Scotland. .  Since  that  period  an  annml 
iermon  has  bcen  preached  in  recommendation  of  thc 
charity  ;  and  the  pieacher  is  now  fele£led  without  any.re» 
gard  to  .the.  religious  denomination  to  which  he  belong»  ( 
iometimes  fiom  the  church  o£  SMgJand,  fometimcs  from 
the  church  of  Scotland,'an^fametimes  frora  fe£laries  of 
dj&rent  perfu3lionsr  The  meetings  of  the  correfpon.- 
dent  boatd  have  been.altended  by  many  of  the  nobility 
and  gentry,  who  have  made  great  cx«rtions  to  proraote 
the  views  of  the  foclety.  From  its  prelĕnt  Aourilhing 
ftate  therefore,  from  the  indefatigable  exertion  and  laur 
dablo  zeal  of  the  managers,  and  £rom  ibe  coantenance 
and  fupport  which  they  have.  teceived  hoia  perlans  of 
the  firft.  r^nk.  aad.  refpciEtahiiity  in  ihe  nation,  the  bene> 
Yolent  mind  may  look  forward  with  much  conSdence 
and  fatisfu£lion  to  a  pcriod  not  yery  didant^  when  ita 
bcneiicial  cSeih  (hall  be  feltnot  only  iu.the  Highlands, 
but  Ihall  be  communicated  ta  tlie  reft  of  the  nation. 
We  have  been  tbus  particular  in  our  account  of  the  So- 
ciety  for  Propagaling  Cbriftian  Knowlcdge,  becaufe  we 
have  had.accj:&  to  the  moft  autbenuc  foarces  pf  informB< 
tion,  and  bec^uJc  we  know  it  to  be  an  inAitotion  caku- 
Uted  to  enlighten  and  improve  a  coniiderable  patt  je£  the 
Britilh  nation. 

3.  Soctetg  ofthe  Sont  <^  the  Clergy,  was  incorporated 
by  K.ing  Charles  IL  in  1678,  by  tbe  name  of  The  Go- 
vernon  oftbe'Charityfor  Reliefofthe  PoorWiJowtand 
Chiidren  of  Clergymen.  This  fuciety  is  under  the  direc- 
tion  and  managementof  aprefidcnt,and.vice-pr^dcnt, 
three  treafarers,  and  a  court  of  aiHilants  compofed  of 
forty  members.  Several  hundreds  of  widows  and  chit- 
dren  of  the  clergy  have  annually  received  conliderable 
ielief  froffi  this  tdeful  charity. 

.4.  Societyfor  the  Sont  ofthe  Cleigy  of  the  E/labliJbed 
Church  ofScoliaad,  was  infiituted  at  Edinburgh  in  Fe- 
bruary  1790,  and  was  conflituted  a  body  corporate  by 
.  his  majefty's  royal  charter  in  1793.  The  fociety,-  after 
{everal  meetines,  are  of  opinion,  that the  period  in  which 
the  famllies  of  clergymen  feel  moft  urgently  the  need 
\ffl^  of  friends  and  of  pecuniaiy  aid,  is  that  which  coa^ 
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lacncet  wiUt  xhe  inttodtidion  of  the  Ibnt  eiiber  te  ai 
univc(fity  or  to  bufinels,  and  terminates  with  thcir  efta- 
bliAiaoent  in  .their  rerpe£Uve  profe(fions  }  that  many  ol ' 
the  minifters  of  this  church,  living  at  great  dilhances  boa . 
the  feats  either  of  univerfities  or  of  bufinels,  pofie(s  in. 
comes  which,  in  the  prelent  ftate  of  the  cocntry,  are  in* 
adequatc  to  the  purpofes  of  procuring  for  their  fons  dthet 
the  literary  or  profeflional  educatioa  which  might  endble 
them  to  cimte  forward  with  credit  and  fuccers  m.the 
world  ;  tbat  the  fons of  clergymen,.ftam  domeltic  tuition 
and  example,  have  in  general  very  advantageous  meaot 
of  ieceiving  in  their  early  years  tbe  impreAions  of  virtue 
and  honour,  together  with  the  rudiments  of  liberal  kno«« 
ledge  ;  and  that  of  couife  thc  public  IntereA  may  be  prq. 
moted,  by  enabling  this  cla&  of  young  men  to  obtain 
their  (hare  in  the  refpcAable  fitttations  of  life.  The 
vicws  of  the  fodety  have  heen  limited  to  the  fon$  ool; 
of  clergymen  ;  as  they  are  of  opinion,  that  -nithin  thc  li> 
mits  which  they  bave  fixed,  the  field  of  bencGcenoe  trill 
be  ftill  very  exteofive,  and  the  claims  for  aid  as  many 
and  as  great  as  their  fimds  can  be  fuppoied  able  to 
anfwer,  at  leaft  for  many  years  to  come.  If  the  Ibcie. 
ty  Ihall '  ever  be  in  a  fituation  to  tindertake  more  than 
the  aids  which  will  be  neceAary  in  bringing  £ortvatd 
the  fans  of  the  clergy,  it  may  then  be  confidcred  in  nhat 
manner  the  daughters  allb  may  become  fiiarer$  ia  its 
boiinty. 

A  Tociety  of  the  iame  natt^re,  and  having  the  fiunc 
o!:^«£U  ii)  .view,  was  inAituted  at  Glargow.we^hink  the 
year  before  j  and  b^th  focieties,  we  ksow,  have  in  many 
C9fcs  proved  hi^hly.bene£cial  io  promoting  the  vicivs 
^  which  ihey  were  inft!tutedt. 

5.  Royai Humane  SocifiyiVi^%  inAttuted  in  JLoodoD  19 
1774,  for  the  recovery  of  per{bns  drowned  or  otherKiie 
fu£Rx:ated.  W^  have  alieady  {^vep  fame  ac^ttnt  g| 
ibcieties  inftituted  in  other  countncs  with  the  faoie  viciiri^ 
and  have  alfo  copied  the  .direSions  of  this.lbciety  fiir  thc 
recoveiy..of,  Iife,  £)r  which  fee  the  article  DaowKor^o. 
We  have  therefore  only  to  ftate,  that  the  plan  of  this  io- 
«^ety  is  fo  avcriĕ  to  taj  private  interefted  views,  tbat  j|t 
acquLls  its  foundcrs  of  all  fordid  motires.  For  th/;  mc> 
dical  praaitioners  accept  no  pecuniaiy  jecompenfe  f<y 
the  time  which  they  devote  to a.difRcult  and  tedious  pt«- 
ceis  ;  for  the  anxiety  which  they  feel  while  the  event  is 
doubtful :  for  the  mortification  which  they  too  often  un- 
dergo,  when  death,  in  fpite  of  all  their  efforts,  at  laft  cai- 
ries  off  his.prey  ^  nor  ibt  ihc  infults  to  which  ihcy  willinor 
ly  expofe  themfelves  from  vtilgar  incredulity.  Their  f(WI 
reward  is  in  the  holy  ioy  of  doing  good.  Of  an  inlHtH' 
tibn  thus  free  inits  ongin  6-0^  the  fufpicIon  of  ambitious 
views,  and  in  its  plan  renouncing  felf  inteteft  in  cvcry 
ihape,  philanthropy  muft  be  the  only  baCs.  The  good 
intention  therefore  of  the  fociety  is  proTcd  by  its  conili- 
tution ;  the  wifdom  and  utility  of  the  nndntakiog  MS 
proved  by  its  fuccef$ :  not  fewer  than  3000  fellow-creatures 
having  fince  its  commencement  been  (1794)  rcAored  to 
the  commtinity  by  its  timcly  and  indehtigable  cxerUons. 
For  it  is  to  be  obferved,  that  the  benefit  of  this  fi)dety 
is  by  no  means  conGned  to  the  two  cafes  of  dron-ning 
and  fitfpenfion.  Its  timely  fuccours  ,have  rouled  thc  k* 
thargy  of  opium  taken  in  immoderate  and  repeateddolbj 
they  havc  refcued  the  wrelched  vi£lims  of  intoxicatioa  \ 
rekindled  the  fife  exUngvu(hed  by  the  fudden  ftroke  M 
Ughtning  ;  recovered  thc  apopleaic  ;  reftored  Ii{e  to  the 
in^t  loat  Iiad  loft  it  io  the  birtb-^  ihey  have  ptoved 
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dKcacious  in  cafes  of  accidental  {mothering  and  of  fu^ 
cation  hy  noxious  damps ;  in  inilances  in  which  the  ten- 
dernefs  of  the  infant  body  or  the  debility  of  dd  aee 
)  greatly  !effcned  the  previous  probability  of  fuccefs  :  into- 
much  that  no  fpecies  of  death  feems  to  be  placed  beyond 
the  reach  of  this  fociety's  alfiftance,  where  tbe  mifehief 
had  gone  no  larther  than  an  obflru£tion  of  tbe  moTe- 
ments  of  the  animal  machine  without  any  damage  of  the 
organs  themfelves.  In  canfcquence  of  every  neceiTary 
aiCAance  aiTorded  by  this  fociety,  Amilar  inRitutions  have 
hest  efbibli(hed  at  Algierj,  Lilbon,  Philadelphia,  BoAon, 
Jamaica,  Dublin,- Leitb,  G!afgow,  Pairtey,  Aberdeen, 
Birmingham,  Glouceder,  Shrop(hire,  Northamptonlhirei 
Lancader,  BriAol,  Whitehaven,  Norwich,  £xeter,  Kent, 
and  Newcaftle.  The  Ibciety  has  publidied  an  8vo  ro- 
lume  with  plates,  conGAing  of  cales,  correfpondence,  and 
a  variety  of  intereding  matter  relating  to  the  objed  Qf 
this  benevolent  inilitution. 

6.  The  Philanshropie  Society,  was  inAituted  in  Sep- 
tember  1788.  It  aims  at  the  prevention  of  crimes,  by 
removing  out  of  the  way  of  evil  counfel,  and  evil  com- 
pany,  thofe  children  who  are,  in  the  prefent  ftate  of 
things,  dedined  to  ruin.  It  propofe5  to  cducate  and 
indruA  in  fome  u^eiul  trade  or  occupation  the  children 
of  conrids  or  other  infant  poor  who  are  engaged  in 
Tagiant  or  criminal  courfes ;  thut  to  break  the  chain  of 
thoie  pemicious  coniederacies,  depnTe  the  wicked  of 
bccellcrs,  the  gaols  of  inhabitants,  juftice  of  its  Ti£Hms, 
and  by  all  theie  means  add  cititens  to  fociety.  This 
inditation  is  not  only  calculated  to  decreafe  Wce  and 
m&my,  but  to  increafe  ufefiil  induftry  ;  fo  that  thofe 
children  who  would  otherwiie  fucceed  to  their  parents 
heredilarjr  crimes,  and  beconle  the  next  race  of  beggars 
and  t)iieves,  will  liow  he  taught  to  fupply  by  honeft 
neans  their  own  wants  "and  the  wants  of  others. 

To  carry  into  eSeCt  thefe  deiirable  purpofes,  it  is  the 
lrft  buiineu  of  the  foGiety  to  feled  from  prifons,  and 
tiom  the  haunts  of  vice,  proAigacy,  and  beggaiy,  fuch 
obje^ls  as  appear  moft  Kkely  to  become  obnoxious  to 
the  laws,  or  prgudicial  to  the  community ;  and,  in  the 
cxecution  of  this  duty,  the  afliftance  of  the  ffiagiftrate4,' 
the  clergy,  and  all  who  are  interefted  in  the  promotion 
of  good  morals  and  good  govemment,  is  moft  eameAly 
requefted.  Por  the  employment  of  the  children,  fevera| 
boures  are  fupported,  at  Cambridge  Heath,  near  Hack- 
»ey,  in  each  of  which  a  matter-workman  is  pkced  for 
the  purpofe  of  teaclung  the  diildren  fome  ufeful  trade. 
The  trades  already  efiabli(hed  are  thoie  of  a  printer, 
carpenter,  Aioemaker,  and  taylor.  Thc^girls  are  at  pre- 
fcnt  educated  as  menial  fervants.       * 

In  theyear  1791  not  ^ewer  than  70  children  were  nn- 
itt  the  proteAion  of  this  fociety,  among  whom  were  ma- 
ny  who  have  been  guilty  of  various  felonies,  burglaries, 
and  other  crimes.  Yet,  iingular  as  it  may  appear,  in 
lels  than  two  years  thole  veTy  children  became  no  lers  re- 
markable  for  indortry,  aftivity,  dccericy,  and  obedience, 
than  ihey  fonnerly  were  for  the  contrary  vice5.  Such 
are  the  grounds  on  which  the  Philanthropic  Society' 
wm  claims  the  attention  and  foIicits  the  patronage  of 
the  public.  If  we  regard  humanity  and  religion,  this' 
inAitution  opens  an  afyIuTa  to  the  moft  fbtlorn  and  ab- 
jeft  of  the  human  race;  it  befrie  1  r^the  moft  triend- 
Wj;  it  faves  from  the  certain  and  fatal  confequences  of 
ip^niy  and  Ticious  courfes  orphans  and  deferted  chil- 
iten.  If  we  regard^nitioltia  ^toibe^Aty  ind  the  pdjMitJ 
"VtttrXlX.  Part  IL 


weliiate,  it  is  calculated  to  increafe  in^ollry  ;  and  it  dr- 
n&»  th«t  indnftry  into  tbe  moft  tt<ĕfiil  and  neceilary 
chamicls.  If  we  regard  felf-intereft,  its  immediate  objed 
b  to  proted  our  perlbcis  from  ailault  and  imirder,  our  >. 
property  from  depredation,  and  our  peaceful  habitatioiu 
irom  the  defperate  fuTy  of  midnight  incendiaries. 

One  guinea  per  annum  conititute»  a  member  cf  the 
ibciety ;  and  lol.  at  one  payment  a  member  for  lifĕ. 
A  li£:-fubfcription,  or  an  annual  payment  of  at  leaA  two 
guineas,  is  a  nece&ry  qualification  &>r  being  ele£ted  in- 
fa>  the  committee. 

II.   SoCI£TIES  FOR  PrOMOTING  ScIENCE  AND   Li- 
TERATURE. 

I.  Tie  RoyaJ  Society  ef  London  is  an  academy  or  body 
9t  perioM  of  eminent  leaming,  inAituted  by  Charles  11. 
fbr  the  promoting  of  natural  knowledge.  The  origin 
of  this  fociety  is  traced  by  Dr  Sprat,  its  earlieA  hitto- 
rian,  no  farther  back  than  to  "  fome  fpace  after  the  end 
of  the  civil  wars"  in  the  i  ^th  century.  The  fcene  of  tho 
firft  meetings  of  the  leamed  mcn  who  laid  the  fbunda- 
tion  of  it,  is  by  him  fixed  in  the  univerfity  of  Oxford  at 
the  lod^ngs  of  Or  Wilkins  warden  of  Wadham  ct^ 
lege.  But  Dr  Birch,  on  the  authority  of  Dr  Wallis, 
one  of  its  earlieA  and  moft  confiderable  membera,  a^' 
figns  it  an  carlier  ori^.  According  to  him,  certain 
worthy  peribns,  refiding  in  London  about  the  year 
1645,  ^'^t  "  >nquifitive  into  hatural  and  the  new  and 
experimental  philofophy,  agreed  to  meet  weekly  on-a' 
certain  day,  to  difcourfe  upon  fnch  fubieds,  and  were 
known  by  tbe  title  of  The  Invijihle  or  ekilojophkat  CoU 
l*g*y*  In  the  years  1648  and  i649,<the  company  whb' 
fbrmed  thefe  meetmgs  was  divided,  part  retiring  to  Ox- 
Cord  and  part  remaming  in  London  \  but  they  conti- 
nued  the  {ame  purfuits  as  when  united,  correfponding 
with  each  other,  and  giving  a  mutual  account  of  theit 
Tefpedive  diieoveries.  Abcwit  the  year  1659  the  great- 
er  part  of  the  Ozfbrd  fociety  retumed  to  London,  and 
Bgain  uniting  with  their  fellow-labourers,  met  once,  if 
not  twice,  a-week  at  Greiham  college,  during  term' 
time,  till  they  were  fcattered  by  the  public  diAradions 
of  that  year,  and  the  place  of  their  meeting  made  a 
quarter  fbr  foldier8.  On  the  reftoration  1660  their 
meetings  were  rcvivcd,  and  attdnded  by  a  greater  con- 
courfe  of  men  emineht  for  tiieir  rank  and  leaming.' 
They  were  at  laA  taken  notice  of  by  the  king,  who 
haring  himfelf  a  coniiderable  tafte  for  phyfical  icienc*, 
was  pleaied  to  grant  them  an  ample  charter,  dated  tlie 
ijth  of  July  1662,  and  aiterwatds  a  fecond  dated  ijth 
April  1763,  by  which  they  were  creAed  into  a  corpo- 
ration,  confifting  of  a  prefident,  council,  and  feIlows,  ibr 
promoting  natural  knowledge  ;  and  to  give  their  inveiti- 
gations,  agunft  which  llrange  prejudices  were  entertain- 
ed,  every  poilible  iiipport,  De  fometimcs  honoured  their 
meetings  with  his  pre&nce. 

Their  manmr  of  cleAing  feIlows  is  by  balloting.' 
Their  council  are  in  number  21,  including  the  prefi- 
dent,  vice-prefident,  trearurer,  and  two  ^ecretaries ;  i  r 
of  which  are  continued  fbr  the  next  year,  and  10  morc 
added  to  them ;  all  cbofen  on  St  Anidrew*s  day.  Each. 
member  at  his  admiHion  fubfcribes  an  engagement  tlut 
he  will  endeavour  to  promote  the  good  01  the  fociety  ; 
from  which  he  may  be  freed  at  «ny  time,  by  fignifying 
\o  the  prefident  that  he  defires  to  withdraw.  Tho 
charges  hare  been  didbrent  at  difieient'times,  and  weds 
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*cieti«s  Ibrat  firft  irr«gulMiy  paid :  but  they  «re  now  five  gulneat 
^wnwtiBj;  jj^jj  ^^  ^j,e  treidurer  at  admiArion,  and  »36.  per  ^uar- 
Litwuun'.  *^^  ^  '""'E  "*  *^  perfon  continnes  a  nember ;  0t,  ia 
'  lieu  of  tbe  «nnual  fubicrtpti0n,  a  'Conipofilion  of  25  .gui- 
neas  in  one  payment. 

Tlieir  deiign  is,  to  "  make  &ithful  records  of  »11  the 
«orlu  t>f  nature  «r  srt  which  come  nithtn  tbeir  tcach  ; 
fo  tbat  the  pie&nt  as  yrell  as  future  ages  may  be  enstbled 
to  .put  u  «mrk  jon  errors  wbich  haTe  been  Aiengthencd 
by  long  prefcrqn.ian  ;  .to  redore  Iruths  that  faave  beea 
neglefled  ;  to  pufb  thofe  already  k.novrn  to  -more  va.- 
rious  ufes  ;  to  make  the  way  more  paETable  to  what  re- 
maiiis  unrevealed,"  &c.  To  ihis  purpofe  they  have 
made  a  great  number  of  experiments  and  ob{ervations 
•h  .mo&  o{  ihe  troiLa  of  tiature ;  and  alfo  tiumben  of 
Hioct  hiAories  «£  iMtUK,  arts,  manufa£hires,  »fcful  «n> 
gines,  cotitrivances,  £cc.  The  fervice«  which  they  have 
rendered  to  the  puUic  are  "«ery  great.  Tbey  have  im> 
f>roved  ti«val,  civil,  «nd  military  archite6hire  ;  advtanced 
the  lecurtey  ond  perieiStisn  o£  navigatk>n  ;  improved 
agricultuK  }  and  put  not  only  this  kiogdom,  but  alC» 
Ireland,  ihĕ  pkntations,  Su:.  upon  planting.  _  They 
have  .regiHcred  «.\penincnts,  hiftaries,  idations,  obier> 
yatioas,  Scc.  aml  rĕduoed  them  into  one  cotnason  ftack ; 
ahd  h«vt,  from  ihne  to  time,  publiihed  thofe  TChich  tbey 
reckooed  m)&  ufitfiil,  itnder.  the  litle  of  Philojtphictd 
1rtmfa3ions,  &c.  and  kid  the  red  up  in  public  regiiters, 
to  be  naksdly  tranimitted  to  poHerity,  as  «  fi>iid.grotuid- 
trork  £or  iiitare  iyAems. 

They  have  a  libraiy  adapted  to  tiieir  inAitntion ;  to> 
>vardi  «rhich  ACr  Henry  Howard,  aiterwards  duke  of 
Nocfolk,  contributed  the  NorMcian  Hbrary,  and  «rbich 
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thk  period  the  firll  yolupic  -'Of  the  TrBnTaAIcnso^  the'^ 
PhilafophicaI  Society  or  Kdinburgh  was  publiihed,  un- ' 
der  the  tilie  of  E£ays  and  Objtruationi,  Ph^coi anlti-^^ 
terary,  and  was  f<iUou-ed  by  other  volumes  of  acknow- y  ~ 
ledged  merit.  About  the  end  of  the  year  1782,  ina 
meeiing  «f  the  pro^eiTprs  of  the  univerfay  of  Edinbui^h, 
many  of  (vbom  were  l!keiv3fe  members  of  the  I^hiloib. 
phical  Society,  and  warmly  attached  to  its  iiitereib,  a 
lcheme  was  piopoled  by  tbe  Kev,  Dr  Robertlbn,  piu- 
cipal  of  the  univ«rfity,  .for  the  rilabltihment  of  a  new 
laciety  on  a  more  extended  plan,  and  after  the  modcl  d 
Ibaae  of  the  foreign  academies.  It  appeared  an  cKpo- 
dient  meafure  to  foIicit  the  royal  patronage  to  an  iniU- 
tution  of  this  nature,  AYbich  promiicd  to  be  of  nation- 
al  importance,  atid  to  requeil  an  cilabliiluBent  by  cliai. 
ter  from  ihe  ciown.  The  plan  was  approved  and  a> 
dopted }  and  the  Philoibphical  Society,  joitung  its  in- 
fiuence  as  a  body  in  feconding  the  apphcadon  irom  die 
univerfity,  his  majaily,  as  Vce  -have  already  obicrved, 
was  moti  graciouily  pleafed  to  incoiporate  The  Koyal 
Socict^  «f  £dinburgh  by  clnrter. 

This  feciety  coniills  '<>f  or&ary  and  honmary  mem< 
bers  j  and  the  honorary  places  atc  reftri£led  to  per- 
ibtts  reSding  eut  of  Great  Britain  and  Irdand.  Tbe 
ck£li«n  of  itew  membets  is  appointed  te  be  made  «t 
twe  ftftted  .general  meedngs,  whicb  are  to  be  held  oft 
the  fourth  Monday  o£  January  and  the  £onrth  Mon- 
day  of  Juiie.  -A  candidate  iat  the  place  'of  an  otdi- 
nary  member  Bufi  fignify  by  a  ktter,  addre&d  to  otw 
«f  the  'members,  his  wiih  to  he  receivcd  into  tbe  fi^ 
dcty.  He  t&uft  then  i>e  publicly  propofed  at  leaft  a 
mouth  befare  the  ^ay  of  eledlion.  VL  the  prq{>ofid  be 
it,  at  this  time,  grcatly  incieafed  by  a  continual  fcries  of     iccoBded  by  two  ef  the  tnembets  preicnt,  his  name  is  t» 
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bQne£iSians.  'l^e  muGaim  or  repofibory  of  natuial 
and  artiSbial  raritics,  given  them  by  Dansel  Colwal, 
£&}.  and  fiiKX  enriched  by  inany  others,  is  now  romo- 
^Td  to  the  BritiCi  muieuaL,  and  maices  a  part'of  that 

S««t  repoiitary.  Their  motto  is  NuHka  w  verbt ;  and 
eir  plaoe  «f  aSembUng  is  Sotnerfet-hQ«£e  in  the  Strand. 
Sir  Godfrey  Copky,  baranet,  kft  fiye  guineas  to  be 
given  antiually  to  tfae  peifon  who  ihoold  write  the  beft 
paper  m  the  year,  oader  the  hcad  af  «acperinental  pbi> 
lobphy.  This  .-reward,  wbich  is  now  chauged  to  a 
goM  medid«  k  the  iugheft  honour  the  ibciety  can  be* 
iierw.     It  is  coHierred  on  St  Andrew^s  day. 

.2.  TAe  •Ro^I  Seciettt  qf  Ediaiurgi,  was  incorporated 
by  royal  charter  im  (he  a^th  df  Morch  1783,  and  has 
ior  its  ofa}e£l  the  cuItivBtk>n  of  every  branch  of  CneiKe» 
«rudition,  and  teBe.  Its  riiĕ  aind  prQgtefs  towards  its 
preiĕnt  fiate  vras  as  tiblhiws :  In  the  yt»r  1718  a  literaiy 
iboiety  was  efiabli(hed  in  JEdtiiburgh  by  the  leamed 
Saddimsn  «nd  others,  which  in  1731  was  fucceeded  by 
a  fociely  iuAituted  iior  the  improvc<ment  of  mcdical 
knowkdge.  Jn  .the  ye&r  1.759  ^  cekbrated  Mac> 
laurin  conceived  the  idea  of  -enlatging  the  plan  of  ihis 
ibctety,'  by  «Ktehding  it  to  (ubjeAs  of  phBoiophy  end 
litetal.urs.  Tbe  iaftitutian  was  accordingly  new-mo. 
delled  by  a  printed  iet  of  kws  and  r^uktions,  thfe 
)Mtmher  (of  Taembers  wos  iiK:re«fed,  and  they  weie  di- 
i&i}(ui(I>e!d  £rem  that  time  by  the  title  of  TAe  Saciety /or 
Ii>^-ivii^  -Arts  and  Scienter,  or  aooie  generally  by  the 
title  of  The  ^hilojojihical  Sodetj  cf  Editihurgk.  lu 
mectlngs,  howevcr,  were  foon  interropted  by  the  difor^ 
inBtt  0?  ^t  countiy  dtning  the  rebelKon  in  1745  ;  and 
ili^  ^Mic  aat«new«d  tUI  ih;  year  1752.    Sowi  afttr 


be  inferted  ia  tbe  Iift  of  candidates,  and  hiuig  t^  in  the 
ordinary  .^koe  of  tneeting.  The  eledion'is  made  by 
ballot,  und  i<  detesmined  in  favBur  of  a  candidate,  if  be 
fliaU  have  the  v«tes  ef  two-thirds  of  thoie  preiĕnt,  m  a 
BBeeting  ceafifling  of  4it  leBft  ai  isembei&.  I^e  gene» 
T«l  bunnefs  of  thie  ibckty  is  managed  by  a  jire&ent, 
two  viae-prefideiit«,  with  a  council  «f  1 2,  a  genetal  ie- 
cretaty,  «iad  a  treafiu:cr.  Tbe^e  oilicers  «ic  choien  by 
baUot  annualljr  on  the  kft  Moiuky  ti  November.  AU 
public  deeds,  whctber  of  a  crvil  or  of  a  literary  natutc^ 
are  ttiniiided  by  tbit  board,  aud  proceed  in  iat  name 
of  the  prcfideHt  or  vice-prefident. 

As  it  was  thoDght  that  the  members  would  have  a 
gteater  induccment  to  punAual  attendance  on  the  mect" 
ings  of  the  ibckty)  if  they  had  ibme  genetal  intimatiaa 
of  the  nature  of  the  fubjeds  which  werc  to  be  confi- 
dered,  and  made  the  lopics  of  c<mverfatian,  it  was  thcre» 
forc  rci«Ived  to  divide  the  ibciety  tnto  two  claio^. 
which  ihould  saeet  and  deliberale  ieparatciy.  One  af 
thefe  cklTes  is  denominated  the  Phifiail  Cuyi,  and  has 
iac  its  departmtnt  the  fciences  of  mathematics,  Batural 
phikfophy,  chemiAty,  ttedicine,  natuial  hiiloty,  and 
whatever  rektes  te  the  impravemcnt  of  arts  «nd  mann- 
£iAares.  The  other  is  dcnomiaated  the  Utentrw  Cta/s^ 
and  hat  fer  its  department  literature,  phiIoI<^,  niAoty, 
&ntiquities,  and  fpccuktive  philofi>phy.  £very  m«mbet 
it  deBred  at  lus  adauilion  to  intimate  -which  af  thofe 
ckflcs  he  wilhes  to  be  more  particularly  aBbcnted  mA } 
but  he  is  at  the  /ame  time  intitled  to  attend  the  ttwet* 
kigs  of  the  «ther  clais,  and  to  take  part  in  aU  its  pro» 
ceecfings.  Ea<^  ef  the  claScs  has  four  'prefideiit5  atul 
two- liwcttariet,  who  offictatc  hy.  twos.    IheaBettingi 
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fcrof  tlie  pli^fiea]  KUfs.  are  h<ld  on  the  firft  Mondays.oT    of  the  prerent  medical  focie^  are  ele£led  bj-ballot,.  andSocietles  &i 
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j.^Jmuary,  Pebruary,  Marcli, '  April,  Julj,  AubuR,  JJo» 
TeoiBer,  and  December  ;  and  the  neetings  brthe  Ltt»< 
)i«r7'cla6  are  beld  on  the  third  Mondays  of  January, 
Febniaty,  March,  Aptil,  June,  Julj,  Nowmber,  and 
Beeember,  at  7  «'clock  altemoon. 

At  thefc  meetings  the  written  eSajs  and  obfervatiana 
oT  the  members  of  the  foeiety,  or  their  correfpondents, 
are  read  publiely,  and  become  the  fubjeAs  of  conTeHa- 
tion.  The  fubje^s.of  thefe  eflay&'  and  obferTations  are 
announced  at  a  preWeus  meeting,  in  order  to  engage  the 
«ttendance  oF  thoiĕ  memben  wbo  may  be  particularly 
inteieAed  in  them.  The  a«ithor  of  each  diSertatian  is 
Iikewife  de€red  to  futniOi  the  ^ociety  with  an  abihaA  af 
it,  to  be  read  at  the  next  enfuing  meeting,  whcn  the 
conyeriation  is  renewed  with  increafed  adnantage,  from 
the  knowkdge  preriouily  acquired  of  the  Ailged.  At 
Ae  fitme  meedngs  are  exhibitcd  fuch  fpectmens  of  natu» 
lal  or  artUicial  cutiolities,  fuch  remaiiu  of  antiquity, 
and  iitch  eKperiments,  as  are  thou|ht  worthy  of  the  at- 
teotion  of  the  (bclety.  All  obieas  of  natural  hifiary 
pteleDted  to  the  fociety,  are  ordcred  by  the  charter  of 
tbe  inHitution  to  fa»  dcpoGted,  on  reoeipt,  in  the  tmtleum 
•f  the  uniwriity  of  Edinburgh  ;  and  all  remains  af  an- 
tiquity,  public  rccerds,  or  ancient  naatmicripts,  in  the 
libraiy  belmnging  to  the  Atculty  of  adTocates.  at  Edin< 

The  «ndinary  merabers,  whoie  uAtal  leiidenee  is  in 
Ae  city  of  Edinburgh  or  its  immediate  neighbourhood, 
are  espeded  to  attend  regularly  the  monthly  meetings  j 
•nd  aie  required  to  de£tay«  by  an  annual  conlribution, 
the  current  expences  of  the  inftitution.  The  members 
who  refide  at  fuch  a  didance  iirom  Edinburgh,  that 
they  cannot  enjoy  the  advantages  ariGng  hota.  a  regulat 
attendaiKc  on  the  meedngs  of  the  ibciety,  ace  not  fub- 
je^d  to  any  eontribudon  fbr  deiraying  its  expences, 
«it  haTe,  a  right  to  attend  thofe  meedngs  when  occa-' 
fionaI]y  in  Edinburgh,  and  to  take  part  in  all  their  pro- 
«eediiigs. 

■  Ktc  Tolcnnes  of  the  Tranbdions  of  the  (bciety  hare 
bccn  pablilhed,  which  bear  ample  teHimony  to  the  leam> 
ing  and  aciitene6  of  their  various  authors. 

3.  Me£cal  Sociely  of  London,  indituted  in  the  year 
1753,  on  the  plan  reconnnended  by  Lord  Bacon  (De 
Augau  Seient.  lib.  iy.  cap.  2.),  to  rrrive  the  Hippocr». 
tic  method  of-  compafing  narratiTes  of  particular  cales, 
in  which  the  nature  of  the  difeafe,  the  manner  of  treat- 
i^  it,  and  the  conlequences,  are  to  be  (peciSed  ;  to  at- 
tempt  the  cure  of  thofe  difea(es  which,'  in  hb  o]Hnion, 
have  been  too  boldly  pronounced  incurable ;  and,  Iaft- 
ly,  to  estend  their  !nquiries  after  the  powers  of  par» 
ticukr  medicines  in  the  cure  of  particnlar  cafes ;  the 
colledions  of  this  foctety  hare  been  alrcady  publiihed, 
nider  the  title  of  Medical  Obfervations  and  Iitquir»s,  tn 
fcveral  Ttdumes. 

4.  The  Medical  Society  of  Edinburgh  was  incorporated 
hy  royal  charter  in  1778;  but  there  appears  to  have 
been  in  that  city  a  Tojuntary  aAbciation  of  the  (ame 
name  from  die  firft  cAahliAiment  of  a  tegular  (chool  of 
phy/ic  in  the  univcrftty.  To  the  Taluntary  (bciety-  the 
piiblic  is  indebted  (bi  fix  Tolomes  of  curious  and  u(e- 
ftil  eirays,  colleded  ptincipa}ly  by  the  late  Dr  Monro 
6om  Jone  1731  te  June  1736;  but  in  .the  year  1739 
diat  Ibciety  Mras  united  to  another,  as  we  have  already 
«UerwBd  in  s  fonaec  article»    The  ordioary  members 


threediAenticDtsescludea  cutdiditte  ;  toi  ortHimry  mcia-^f"°°''"l 
ber  may  Wfo  bo  elciiaed  ari  honorary  member,  who  va>.^^^1^^, 
jOys  tbe  privilege9 of  the  others,  and receives. ai diplomaj     ■  ^    -rr 
biit  is  (reed  froia  the  bbligation  of  atteodance,  dclivet- 
ing  papers  in  rotation,  6cc.  ta  whicb  the  erdinary  mem- 
bers  are  (libjeA ;  but  in  tbis  calc  the  vate&  muil  be  una- 
nimous.    The  meetings  o£  this  (i>ciety  are  held  eyety 
Friday  evetung  (£Drm«rIy  Saturday).  in  their  own  hall^ 
during  the  winter  fea(bn,  wben  papers  ou  medical  fub- 
jeds  are  delivered  by  the  feveral  membcn  ia  rotation  ; 
and  four  of  thefe  aie  annuaUy  eleded  to  iill  the  cbaij:  ia 
intation,  with  the  title  of  annual  preHdeuts^    This  fo- 
ciety  poile&es  an  excellent  library  of  ba<As  on  {ubjeds 
COnne£led  mth  its  puriiiits. 

5.  The  Royal  Medkal  Soeiety  ci  Paris  was  inftituted 
in  1775.     The  members  are  divided  into  aSbciatcs  ordi- 
nary,  limited  to  30,  honorary  to  1 2,  extraordinary  to  60^ 
gnd  foreign  to  60,  and  correfpondents.    This  (bciety  has    - 
publiihed  (everal  ^olumes  of  Memoiis  in  410. 

i.  Afiatic  Sodetu^  an  irUIitution  planiied  hf  the  Ltte 
illullrious  Sir  WiUiam  Jones,  aad  a^ually  mrmed  at 
Calcutta  on  the  ijth  of  Januaiy  1784,  fbr  the  purpore 
•ftracing  the  hiftory,  antiquitie$,  arts,  Tciences,  andli- 
teratiue,.  of  tbe  immcnie  contincnt  of  Afia.  As  it  was 
Kfi>Ived  to  folIow  a<  nearly  as  poilible  the  plan  af  the 
RotAL  SociETY  of  Loodon,  of  which  the  idng  is  pC' 
trotty  the  patnmage  of  tbe  AjSatic  Society  was  o&red 
t»  tie  go^emor-general  and  coiincil,  as  the  executiv< 
power  in  the.  temtotics  of  the  company.  fiy  their '  aci 
ceptance  of  this  offer,  Mr  Haftings,  as  governot-gene- 
*al,  appeared  among  the  patroni  of  tbe  new  (bcrety  1 
"  but  he  (eemed  in  his  prirate  ftation,  as  Uie  firft  liberal 
promoter  of  u(eful  kiiowIed«  in  Bengal,  and  efpeciaU3ir 
as  the  great  encourager  of  Pcriian  and  ShanfctTt  literii- 
ture,  to  deferve  a  particular  maik  of  diAindion  :"  he 
was  requefted,  therefore,  tbaccept  the  hotioraTy  titleo^ 
preSdent.  This  was  handfomeIy  declined  in  a  lettec 
from  Mc  HaAings,  in  which  he  requefted  "  to  yield  hi<i 
preteniions  to  the  gentleman  who(e  gehius  i^Ianned  ths 
inftitution,  and  was  moft  capable  of  conduAing  it  to  the 
attainment  of  the  great  and 'fple'ndid  purpofcs  of  'its  '&r-' 
mation."  On  the  receipt  of  this  letter,  Sir  Willcam 
Jbnes.  was  noimnated  prei(dent  of  the  ibclety  ;  and  We 
caimet  giTc  the  resder  a  'view  of  th^  objeA  of  the  inili- 
tution  in  dearer  language  than  tJiat  whlch  he  cttployecl 
in  his  firft  dilcourie  nom  the  chun 

"  It  is  your  dcGgn,  I  concave  ((aid  the  preSdent), 
to  take  an  ample  fpace  fi>r'  yaur  karoed  inveftigationii^ 
bounding  them  only  \if  the  geogiaphical  limits  oF  Afia ; 
fo  that,  coniidering  Hindoftim  as  a  centre,  and  tumiri^ 
/our  eyes  in  idea  to  the  liortb,  you  have  Oh  ybur  right 
Biany  impartant  kingdoms  in  the  eafteA>  peninfula,  tb<d 
ancient  and  wunderiul  empire  o£  China  with  all  ber  Tar- 
taiian  depcndencies,  and  that  of  Japan,  with  the  cluiler 
of  precibus  ilTands,  in  which  many  Gngular  curioJities 
bave  too  long  been  coneealed  ;  beSate  you  lies  that  pro* 
digious  chain  Qf  mountalns,,  which  formerly  perhaps 
wece  a  barrier  againft  the  violence  of  the  fea,  and  faĕ- 
yond  them  the  very  interefting  country  of  Tibet,  and 
th«  'vaft  regioDS  of  Tartary,  (irom  which,  as  ^rom  the 
Trcjan  horfe  of  the  poets,  have  iflued  fo  many  con^um^ 
mate  warrton,  whoie  domain  bas  extendcd  at  leaft  froni 
the  bsnks  of  the  IlyiTus  to-  tbe  mouths  oF  the  Ganges  : 
on  your  lc&  are  the  beaatiful  and  celĕbralcd  pTovince< 
'    3  L  a  «r 


Digitized  by 


Google 


s  o  c 


l    45*    ] 


s  o  c 


a»ciet!esforo{  Iran  or.PerCa,.  the  unmean>red  and  perhaps  unmea- 
Promoting  furable  deferU  of  Arabia,  and  the  once  flouri(hing  king- 
Kter«nre  *'°™  °^  Yemen,  with  the  plearant  ifles  that  the  Arabs 
■  have  fubdued  or  colonized ;  and  farther  wellward,  the 

Aitatic  domlnions  of  the  Turkilh  fultans,  vyhore  moon 
feems  approaching  raprdly  to  its  wane.  By  this  great 
circumterence  the  field  of  your  ufeful  refearches  will  be 
inclbfed  ;  but  iince  Egypt  had  unque(lionabIy  an  old 
conneAion  with  this  country,  if  not  with  China,  iince 
the  language  and  lileratnre  of  the  AbyHinians  bear  a 
inanifeK  amnity  to  thofe  of  Afia,  fince  tbe  Arabian 
arms  prerailed  along  the  Afrlcan  coall  of  the  Mediter- 
tanean,  and  .even  ere£led  a  powerliil  dynady  on  the 
condnent  of  Europe,  ,you  may  not  be  difpleafed  occa- 
fionally  to  follow  Uie  ftreams  of  Afiatic  leanting  a  little 
beyond  its  qatural  boundary  ;  and,  if  it  be  neceAary  or 
Cjonreniwt  that  a  (hort  name  or  epithet  be  given  to  our 
IbcietT,  in  order  to  diillnguKh  it  in  the  world,  that  of 
AJiaue  appears  both  claOical  and  proper,  whether  we 
confider  the  place  or  the  obje£l  of  the  inditution,  and 
prelerable  to  Oriental,  which  is  in  truth  a  word  merely 
TclatiTe,  and  thcugh  commonly  ufed  in  Europe,  con- 
▼eys  no.yery  diflin£l  idea. 

■  "  lf  now  it  be  aiked,  What  are  the  intended  objeft» 
.lof  our  iuquiries  within  thefe  fpaciou$  limits  ?  we  anlwer, 
Man  and  Nature  ;  whatever  is  performed  by  the  on* 
or  produced  by  the  other.  Htunan  knowledge  has  been 
«lerantly  sn9lyfed  according  to  the  three  great  faculties 
ef  Uie  mind,  metnory,  rtajon,  and  imagwatioa,  which  we 
ConAantly  find  employed  in  arranging  and  retaining, 
«omparing  and  diftingui{hing,  corabming  and  diverfify- 
mig,  the  ideas,  which  we  receive  through  our  fenfes,  or 
acquire  by  refle£iion:  hence.the  three  main  branches  of 
leaming  are,  hiftory,  /cience,  and  art ;  the  firft  compre- 
hends  either  an  account  of  natural  produflions,  or  the 
genuine  records  of  empires  and  Aates  ,  the  fecond  em- 
braces  the  whole  drclc  of  pure  and  mixed  mathematics, 
together  with  cthics  and  law,  as  far  as  they  depend  on 
the  reafoning  facuUy ;  and  the  third  includes  all  the 
beauties  of  imagery  and  the  charms  of  invention,  dif- 
'  played  in  modulated  language,  or  reprelented  by  colour, 
iigure,  or  found. 

"  Agreeably  to  this  analyfi$,  you  wiU  inTcAigate 
whateTer  is  rare  in  the  Aupendous  tabric  of  nature,  mll 
corred  the  geography  of  Afia  by  new  obferTations  and 
diicoyeries  ;  wUI  trace  the  annals  and  even  traditions  of 
thafe  oations  whe  from  time  to  time  have  peopled  or 
deiolated  it ;  and  will  bring  to  light  their  Tarious  forms 
of  gayemment,  with  their  inilitutj^ons  civil  and  religious  ; 
you  will  eKamine  their  improvemen'ts  and  methods  in 
arithmetic  and  geometry  ;  in  trigonometry,  menfuration, 
meehanics,  opties,  aftronomy,  and  general  phyfics ;  their 
l^ilems  of  morality,  grammar,  rhetoric,  and  diale£Hc  ; 
their  ikill  in  chinitrgery  and  medicine  ;  and  their  ad- 
ranoement,  whatever  it  may  be,  iiv  anatomy  and  che> 
aaiilry.  Tothis  you  will  .ad^  relĕarches  into  their  agri- 
cnlture,  manu&Aures,  tradc ;  and  whilil  you  inquire 
with  plearure  into  their  mufic,  archite£lure,  painting, 
and  poetry,  vrill  not  negle^  thofe  inferior  arts  by  which 
the  comfort$  asd  even  elega^cies  of  fociaI  Iifii  are  fup' 
plied  or  improved.  You  may  obrerve,  that  I  haTc 
omitted  their  l»nguages,  the  diiTerGty  and  diiliculty  of 
which  9ft  a  fad  obllacle  to  the  progrefs  of  uii^iul  know- 
^dge ).  bu(  I  havc  erer  confidered  languages  as  the 
aere  iaflrumcDts  of  rcal  learning,  and  Uunk  them  im- 


properly  confounded  mth'IeBniing  itielf:   thc 
ment  of  them  is,  how-ever,  indiipenlably  nece&ry ;  and  I 
if  to  the  PerSan,  Armenian,  Turkitti,  and  AnUMc,  owld' 
be  added  uot  enly  the  Shanferit,  the  trealures  of  whidi ' 
we  may  now  hope  to  fee  unlocked,  but  even  tbe  Q» 
nefe,  Tartarian,  Japaneie,  and  the  Tarioos  infular  difc 
leAs,  animmenie  mine  would  then  be  open,  in  whicl) 
we  might  laboiu:  with  equal  delight  and  advantagc."  .  ■ 

Of  this  fociety  three  Tolumes  of  the  TraqTadtaot 
hare  been  publilhed,  which  are  teplete  with  isibrni» 
tion  in  a  high  degree  curious  and  important ;  •and;  wp 
hope  that  the  European  world  ihall  ibon  be  &vaund 
vrith  another.  The  much-to-be-lamented  dcatb  of  the 
accompliihed  prefident  'may  indecd  damp  thc  fpirit  <af 
inve(ligation  among  the  members }  for  to  Conqoer  dii& 
culties  fo  great  as  tbey  muft  meet  with,  a  portion  kem 
to  be  neceflary  of  that  enthufiafm  wliich  accompuiiad 
all  the  purfuit$  of  Sir  William  Jones  ;  but  his  iiKceflbc 
is  a  man  of  great  worth  and  leaming,  aitd  we  trult  wiQ 
ufe  bis  utmoit  cndeaTours  to  have  the  plan  compieled  o{ 
which  Sir  WiUiam  gave  the  outlines. 

j.  The  American  Phikjophicol  Sodety,  beld  at  Phih- 
delphia,  was  formed  in  Jaiiuary  1769  by  tbe  union  oi 
two  focieties  which  had  formet)y  iubhlted  in  that  ciiy. 
This  fociety  extends  its  attention  to  geography,  ma. 
thematics,  natural  phiIofephy,  and  ailionomy  ;  medi- 
cine  and  anatomy  ;  naturat  hiltory  and  chemiitiy  i  tiarie 
and  commerce  ;  mĕchanics  and  architc&ure ;  huil>andry 
and  Ametican  improvement^.  Its  oiHcers  are  a  patron, 
prefident,  three  Ttce-preCdents,  one  treafurer,  four  iĕ- 
cretaries,  and  three  curators,  who  are  annually  cholĕa 
by  ballot.  The  duty  of  the  prefident,  vice-pTefidents 
treafurer,  and  fecretaries,  is  the  fame  as  in-other  focie- 
ties.  The  bufinefs  of  the  curators  is  to  take  the  chaige 
of  aU  fpecimcns  of  natural  produdtions,  whether  of  tbe 
animal,  vegeta!ile,  or  ibiTil  kingdom  ;  all  models  «f 
machines  and  initruments ;  and  all  otber  matters  be- 
longing  to  the  fociety  which  (haU  be  intruSed  to  them. 
The  ordinary  meetir.gs  are  held  on  the  iirJt  and  thiid 
Pridays  of  every  month  from  OJtober  to  May  tnclufiTe. 
This  fociety  \vas  incorporated  t>y  charter  Ijth  Marck 
1780  ;  and  has  publiihed  three  volumes  of  its  Traniac- 
tions,  conuining  many  ingenious  papei*  on  getieral  h- 
terature  and  the  fcieilces,  as  well  as  refpcfiing  thof« 
fubje£ts  peculiar  to  America.  -  It .  is  a  delighttul  pro- 
fpe£t  to  the  pbik>fopher  to  confider,  that  Afia,  Europe, 
and  America,  though  ht  feparaled  and  divided  into  » 
V8riety  of  political  (lates,  are  all  three  combined  to  pr»- 
mote  the  caufe  of  "knowledge  and  truth. 

6.  yf  Lilerary  and  Phiiofof)Iiical  Society  of  confidcr- 
'ablb   reputation   has   been  lalely  eitablilhed  at  Alan- 

cheAer,  under  the  diredion  of  two  pfefidents,  four  Tice. 
prefidents,  and  two  fecretarie$.  Tbe  number  of  mem- 
bers  is  limited  to  50  ;  befides  whom  theie  aic  'fevml 
honorary  members,  all  of  whom  are  ele£ted  by  ballot  i 
and  the  oiiicers  are  chofen  annually  in  Apdl.  FiTe  vo- 
lumes  of  Taluable  cAays  haVe  been  already  pabliihed  hf 
this  ibciety. 

A  fociety  on  a  fimilar  plan  has  been  eiiabliihed  at 
Newcaitle.  It  is  compored  of  a  number  of  moit  re- 
fpi£table  members,  and  poSelTes  a  Very  Taluable  library 
and  philofophical  apparatus.  LeAureson  the  dii(ereat 
branches  of  natural  philoCophy  havt  bcen  deliTettd  fbi 
icTeral  years  at  this  inititution. 

7.  Society  for  Promting  the  Dy/ctwery  of  tie  lntirkt 
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TIms  rociety  or  aAbciation  fojf  exploi'    viv?,;  and  a.  nvnnbĕr  of  gentlemen,  eminent  for  tSeirSbctetJes  tbr 


^  ing  the  internal  di(h-ifts  of  Aiirica,  of  which  fo  little  is 
'  atprerent  known,  wat  fbrmed  in  I<ondcin  by  fome  opu< 
1  lent  individuals  in  1788;  whp,  ilrongly  impreSed  witb 
a  convidion  of  the  praJUcability  and  utility  of  thus  en- 
larOTng  the  fund  of  human  knowkdge,  determined  if 
pomble  to  rercue  theage  from  that  ftigma  which  at- 
taches  to  its  ignorance  of  fo  laree  and  fo  near  a  portion 
of  th«  globe.  The  founders  of  this  fociety  rcfolved  to 
admit  no  man  a  member  for  a  ihoTter  period  than  three 
jears,  during  which  he  mud  pay  annually  into  the 
public  &nd  iive  gmneas.  After  three  years,  any  mem- 
ber,  npon  givinff  a  year^s  notice,  may  withdraw  himrelf 
from  the  aCTociation.  During  the  firft  1 2  months  each 
«f  the  members  was  allowed  to  recommend  for  the  ap- 
f(obalion  of  the  f<iciety  fuch  of  his  friends  as  he  might 
think  proper  to  be  admitted  into  it ;  but  fince  that  pe- 
liod  we  beiieye  all  additional  members  have  been  eleAed 
by  a  ballot  of  the  aAbciation  at  large.  A  committee 
was  chofen  by  ballot  to.tnanage  the  fundt  of  the  fociety, 
to  choore  proper  pcrfons  to  be  fent  on  the  difcovery  oi 
tbe  interior  parts  of  Africa,  and  to  carry  on  the  fociety's 
conefpondence,  with  cKpreCs  injun^lions  to  dtfclofe  no 
intelligence  receired  from  their  agents  but  to  the  fociety 
at  large.  But  a  ftiller  account  of  the  nature  of  this 
eftaUi(hincnt,  and  the  very  happy  eSbrts  they  have 
made,  may  bc  feen  in  the  fuperb  edition  of  their  pro> 
ceedings  printed  in  1790,  4to,  for  tbeir  own  ufe  ;  or  in 
d>e  8vo  edition  fince  made  public.  They  foon  found 
tm  genllemen,  Mr  Liicas  and  M r  Ledyard,  who  were 
Sngidarly  wcll  qualified  for  the  important  miilion.  The 
informatlon  they  have  acquired  will  l>e  found  in  the 
^ve  work. ;  with  a  new  map  by  Mr  Rennel,  exhibit- 
ing  the  geographical  knowledge  colle£)ed  by  the  Afri- 
can  a^Tociation.  Mr  Ledyard  very  unfortunate]y  died 
dnring  his  refearches  at  Cairo. 

•  Few  of  our  readers  are  imacqaainted  with  the  travels 
of  Mr  Park  urder  the  patronage  of  the  fociety.  For  an 
account  of  which  fee  Africa.  A  fecond  juumey  was 
■ndeTtaken  by  the  (ame  gcntleman  wilhin  theie  three 
years  ;  but  as  he  has  not  been  heard  of  for  a  long  time, 
tbemoR  lerious  apprehenfions  are  entertained  that  he 
and  his  companions  have  fallen  vi£lims  either  to  the  in- 
hofpitable  dimate,  or  to  the  watchful  jealoury  of  the 
Moors.  Another  cnterprifing  traveller,  Mr  Homeman, 
ynt  fent  out  by  the  fociety  about  1800.  He  departed 
from  Cairo  with  a  caravan,  and  reached  Mourzouk,  a 
place  fituated  feuth  from  Tripoli ;  and  from  thence  fent 
a  coramunication  to  his  conft!tuents  which  has  finc£  been 
pnbliibed  by  the  fociety.  This  is  the  laft  account  that 
was  received  of  this  traveller,  from  which  it  is  ieared 
tbat  he  has  alfo  periihed. 

8.  Th*  Soeiety  t>f  Anti^aries  of  London,  was  founded 
about  the  year  1572  by  Archbiihop  Parker,  a  munifi- 
cent  patron  of  lcamed  men.  For  the  fpace  of  30  years 
it  aAbmbled  in  thc  houfe  of  Sir  Robert  Cotton  ;  in  1589 
they  ieiblved  to  apply  to  Queen  £lizabeth  for  a  charter 
and  a  public  building  where  they  might  hold  their  meet- 
ings ;  but  it  is  uncertain  whether  any  ftich  application 
was  ever  made.  In  the  mean  time,  tbe  reputation  of 
the  focietr  gradually  increafed,  and  at  lengtli  it  eseited 
the  jealonry  of  James  I.  who  was  afraid  Ieft  it  Ihould  pre- 
fDmc  to  canvafs  the  fecret  tranfa&ibns  of  his  govemment. 
He  accordingly  diflblved  it.  But  in  tlie  beginning  of 
ihe  laft  coiUkT)  tbe  Antiijaarian  ^ociety  began  to  le- 


affc£tion  to  this  icience,  had  weekly  mectings,  In  which  ^^omoi"»»?^ 
tbey  .examined  the  antiquities  and  hiftory  of  Great  Bri-  Li'fJ)-"ure. 
tain  preceding  the  reign  of  James  L  but  without  ex-       ^  ,    f 
cluding  any  other  remarkable  antiquilies  ihat  might  bc 
oSered  lo  them.     From  this  tims  the  focicty  grew  in- 
importance  ;.  and  iii  1750  they  unanimouiiy  refolved  to 
petition  tbe  ktng  for  a  charter  of  incorporation.     This 
they  obtained  tne  year  following,  by  the  inAuencc  'of 
the  celebrated  earl  of  Hardnicke,  then  lord-chaiKellor, 
and  Martin  Folke$,  £fq  ;  who  Was  theii  their  prefident. 
The  king  declared  himfelf  their  founder  and  patron,  and- 
empowered  them  to  have  a  body  of  ftatute8,  and  a  com* 
inon  fcal,  and  to  hold  in  perpetuity  lands,  &c.  to  the- 
yearly  value  of  loool. 

The  chief  obje£l  of  the  inqairies  and  refearches  af' 
the  fociety  are  BritiOi  antiquities  and  hiftory  ;  not,- 
however,  wholly  excluding  thofe.  of  other  countiies.  It 
muft  be  acknowledged,  that  the  ftudy  of  antiquity  <&- 
fers  to  the  curious  and  inquifitive  a  large  field  fer  re- 
fearch  and  amufement.  The  inquirer  in  this  branc^ 
furniflies  the  hiAortan  with  his  beft  materials,  while  hr 
diftingui(hes  from  truth  the  fi£lians  Qf  a  bold  invention,. 
and  alcertains  the  credibility  of  &£ts  ;  and  to  the  philo.. 
fopher  he  prelents  a  fruit{ul  fource  of  ingenioUs  fpecu« 
lation,  while  he  points  out  to  him  the  way  of  thinkihg, 
and  the  manners  of  men,  under  all  the  varieties  af  afpe<nr 
in  which  they  have  appeared. 

An  antiqttarian  ought  to  be  a  man  of  folid  judgement,- 
poAeiTed  of  leaming  and  fcience,  that  he  may  not  be  an: 
entbufiaftic  admirer  of  every  thing  that  is  ancient  mere- 
ly  becaufe  it  is  ancient ;  but  be  qualified  to  didingniilr 
between  thofe  refearches  which  are  valuable  and  impot- 
tant,  and  thoPe  which  are  triiling  and  iiifelefs.  It  i9'6rom' 
the  want  of  thefe  qualifications  that  fome  men  have  con- . 
traded  fuch  a  blind  pailion  for  every  thing  that  is  an- 
cient,  that  they  have  'expofed  them{elves:  to  ridicule^ 
and  their  ftudy  to  contempt.-  Biit  if  a  regard  to  utilityi 
were  always  to  regulate  the  purfuits  of  the  antiquarian, 
the  (hafts  of  fatire  would  no  longer  be  levelled  at  him  f 
but  he  would  be  refpe£led  as  the  mah  who  labours  to  re-- 
ftore  or  to  preierve  liich  ancient  produdlons  as  iire  fuited 
to  illmiunate  religion,  philofophy,  and  hlAory,  t>r  to  im- 
prove  the  arts  of  life. 

We  by  no  means  intend  to  apply  thefe  obfervatioi» 
to  any  particular  Tociety  of  antiq«arians  ;  but  we  throw 
them  out,  becaufe  we  know  that  an  aAiduous  ihidy  af 
antiquity  is  apt,  like  the  ardent  'purfuit  of  money,  to 
lore  right  of  its  original  objcA,  and  to  degenerate  iiito  a 
pailion  which  miHaSces  the  mean  for  the  cnd,  artd  cbn- 
fiders  poireiTion  without  a  regard  to  utility  as  enjogr- 
ment. 

An  aiTociation  fimilar  to  that  of  tbe  Antiquaria»i'Stt. 
ciety  of  London  was  ibunded  in  EdiiA6rgk  ki  17S0,' 
and  received  the  royal  charter  in  1783.  AvoluB»e  of 
the  lranfaaions  ef  this  fociety  has  been  publiftied  j  bul 
with  the  exceprion  of  two  or  three  tnemoirs,  it  contMns 
little  worthy  of  noticc ;  and  accordinglyj  it  has  nev«t 
attraded  the  attention  of  the  public.  '"  "^ 

Befides  there  literary  focieties  hete  mentioned,  thcro 
are  a  great  number  more  in  diiSsrent  parts  of  Eutope,, 
fome  of  which  are  noticed  under  ihe  article  ACADEJtT» 
Thofe  which  are  bmitted  aie  not  omitted  on  account 
of  any  idea  of  thcir  inferior  importance  ;  but  dther  bc> 
■  •        •c«ifc. 
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^^T"'i  '^  t>«<:avfe  Aey  retaabh  the  hcMe»  already  dticribed 
.prsmcrting  i(>-clofely,  that  we  couM  lure  given  nothing  but  thcir 
Aru,  Ma.  nante». 

^^'      Ul.  St>ciEnins  roR  Ekcodragikg  ahb  I^omotiko 
Akts,  Manufacturzs»  &(C. 

I.  London  Soeietyfor  tie  Eneonmgement  o/Arts,  Ma- 
Htifii£iures,  and  Commercey  was  inAituted  in  the  ye^ 

S54  bjr  Loid  FollUlone,  Lord  Romney,  Dr  Stephen 
»le9,  and  a  fiew  priTAtei  gentlenien  }  but  the  ncrit  of 
this  inilitution  clueily  belonged  to  Mr  Williaai  Shipley, 
an  ingenious  aiechanic }  who,  though  deming  no  ad> 
vantages  from  leaming,  by  onweaned  per^onal  attend- 
HBce  found  means  to  engage  a  £ew  perlbn»  of  rank  and 
.iaitnnc  to  meet  at  Peele's  coffeehottfc  in  Fleet.Areet^ 
aad  to  adopt  •  plan  iax  promoting  artt  and  niantt6K> 
tores. 

The  office-bearert  •£  tMs  iociety  are  a  picGdent,  ix 
'W!e.(»eisdent«,  a  (ecretary,  and  regitter.  Their  pro- 
eeedntgt  aie  regnlated  by  a  body  of  nriet  and  order» 
eilablittied  by  the  wholc  fociety,  and  printed  for  the  vSt 
of  the  members.  All  queiUans  and  debatcs  are  detera». 
ned  by .  the  hoUing'  up  of  handt,  or  by  ballot  if  requit<ed }. 
^nd  no  matter  can  be  oanfitmed  witihont  tbe  a£bnt  o£  k 
nialoiity  at,tw»ineetings.  Tbeyinvite^  the- woiU: 
to  propole  fnbje£ls  £ar  enconrageBient  ^  and  whatever  iti 
deoBcd  detinrinr  of«tlKntiaB  is  rederred  to  the  conider- 
ation  of  a  connmttee,  which,  atter  due  inquity  and  de- 
libeiation,  make  their  Tcpeit  -  to  tbe  whole  fociety, 
wheie  it  it  appienred,  rejeded,  er  altcred.  A  lift  i« 
piitited  and  pnUiihed  c«eiy  year  qf  the  mtUers  ibr 
«Udi  they  propodb  to  give  preBUBMt ;  which  pteBiiuna 
an  either  iiaaat  a£  BBonty,  and  tboie  iMiettnies  very* 
C0BfideiBbIe  onet ;  oi  the  fbeiety*s  nedal  in  gold  or  fil^ 
vcr,  whsch  dtoy  ceniider  at  die  gteatett  honour  they 
ean  bcftow.  All  poffiitle  care  is  taken  to  premit  par- 
tniity  in  ibe  dtttribation  of  dieir  preBuami,  by  deiliing 
the  claioMtnts  namet  to  l>e  Goncesled,  and  by  appoint- 
ing  committeet,  (wbo  when  diey  find  occaGon  eall  to 
their  affiaanee  the  iBioft  AuUiil  aTtifis)  ibr  die  ttn&  ex- 
aninatiaB  of  the  raal  merit  o£  all  maUcrt  and  thtngs 
hrought   before   them,   in  confequcnce  ef  thcir  piB. 
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The  chief  ot^edt  af  tbe  aUention  eS  the  Society  fbr 
llbK  Eneoacageaient  of  Artt,  ManufaAures,  and  Com- 
BMEoe,'ifr  the  applicalioa  af  dieir  revenuet,  are  ingcnuity 
in  ihe  iinrenil  brandiet  of  the  polite  and  libenl  arts, 
nbSai  iBicovciiet  tnd  impnweuientt  ki  agricnltnre,  ma. 
nw&^ret,  meebanict,  mi  diemiiby,  or  the  laying  open 
of  any  fiich  to  the  public }  and,  in  general,  all  iucli 
«fefi]liB»«ntioM,  difcavelnet,  orimpn»vementt  (though 
not  ncntiancd'  in  thc  book  of  premimnsi)  as  may  appear 
to  Irn»  a  tandency  to  tiie  advaatagc  af  tnide  mi.  com* 


Tbo  followiiig  ara  iiw>fr  of  ihe  moiVimportant  reguh». 
■m  o{  tUt  fiKiety.  It  it  reqnired  that  the  matten 
for  wlucb  premiumr  aie  oScced  be  deliveted  in  without 
nanet,  or  any  «itimation  to  whom  they  belong  ',  that 
«ach  particular  diiag  be  marked  in  what  maaher  each 
clwniant  thiiiltt  fit,  fiich  claimaRt  iending  with  it  a  pa.^ 
per  litakd  up,  bBving  on  the  outfide  a  correrpondmg 
'Uarky  and  m,  the  infide  the  chJmant^s  name  and  ad- 
^dn^i }  and  all-  candidatct  are  to  take  notice,  that  no 

z 


clatga  fi»  a  piemlum  wUI  be  attended  to,iok6  'Snt  coo-S 
ditiont  of  the  adverti{ĕmeBt  arc  iully  complied  witb. 
No  papcrs  Ihall  \>t  opencd  but  iuch  as  ihaU  gain  pie-  . 
miums^  anle&  where  it  appears  to  the  ibciety  ablblutely 
neccAary  ior  the  determination  of  the  claim  :  all  th«i 
reit  (hail  be  returAed   unopened,  with  the  matten  tO' 
whicb  they  beleng,  tf  inquired  after  by  the  matkt  with-'' 
in  two  years ;  aftcr  which  time,  if  not  demanded,  they 
ihaU  be  publicly  burnt  unopened  at  fome  meeting  of  ttie 
iociety.     All  tbe  premiums  ef  this  fociely  are  dieiigned. 
ion  that  part  of  Great  Brilain  called  EBgUad,  the  do« 
minion    of  Wales,    and    the   tomi  of  Berwick,  upon' 
Twecd,  unlers    CKpreTsIy    mentioned    to   the  contr^. 
No  peifon  ihall  rcceire  any  premiam,  bounty,  or  encwi- 
lagement,  fcom  the  ibciety  for  any  miAter  for  which  be 
bas  obtained  er  propofes  to  obtaiii  a  patcnt.  '  No  mcm'» 
bcr  ni  this-  fociety  Ihall  be  a  candidate  ibr  or  intitled  to; 
i|eceive  any  premium,  bounty,  or  reward  whatevcr,  ex* 
cept  thc  honorary  medal  of  the  ibciety. 

The  refpe{UbiIity  td  the  mcrabc-rs'  who  compore  it 
may  be  iiEen  by  penifing  the  li(l  which  geneialiy  accom- 
panics  thctr  ttsnfiiftiont.  In  the  laft  volume  (vol.  tiL) 
it  occu]^et  no  leit  tban  43  paget.  Some  idca  may  be' 
iitrmed  of  the'  wealth  aS  tliis  faciety,  by  obferviog  that 
^  lift  of  theii  ptemiums  fillt  96  pages,  and  amounts  ta 
ajoinnumber.  Tlieleeonfift  of  goIdmedalswordi%onk 
30  to  50,  and  in  a  few  iiift8nces  to  100  guineat ;  and 
fitver  medalt  valued  at  10  guineat. 

Thi»  foeiety  it  one  of  the  moft  important  in  Grttil! 
Britain.  Much  nioney  bat  been  expended  by  it,  and 
aiany  are  ih»  valuafale  tSt&s  of  wbkh  it  has  bcen  prb- 
dttdive.  Amottg  thcre  we  reckon  not  only  the  i^ao- 
veriet  which  it  has  ex-ched,  but  tho  inKtotian  of  otbec 
iedetiet  on  the  fame  priiiciples  to  whieh  it  has  btch 
birth  I  and  we  do  not  heStato  to  conclude,  that.ratnn 
ages  will  confider  the  founding  of  this  Ibcieiy  as  one  af 
the  moft  retnarkable  epochs  in  the  hiiiety  of  tbe  arts. 
We  contemplate  wilh  ple«fiire  the  beiteiiiiial  elbds 
which  muA  refult  to  this  nttion  and  to  mankind  by  the 
dklufion  of  fuch  inAitutions ;  and  rejpice  in  tlie  hope 
that  the  aftive  mindt  of  the  people  of  Giekt  Btitatn, 
inAead  of  being  employed  at  bnacrly  in  coBtroverfies 
about  rcHgioR,  which  engender  Sriie,  or  in  diicnffioBs 
concctning  the  theory  of  politics,  whick  lead  to  tha 
adoption  of  lchemes  inconfi(tent  with  the  natiue  asd 
coBditioB  ef  tnaa,  will  fi>on  be  moie  generally  imited 
inbo  aflbciations  fer  promoting  uli^ui  knowkdge  and  io- 
Kd  iaiptoyement,  and  ibr  tdleriating  the  diilrcib  cf 
their  feUeiw  crcataies. 

X.  Society  tnjlkuted  at-  Baih  Jvr  ihe-  Encouregement 
of  AgricultureyArtt,MimvfaSvret,  and' Commerte.  It 
wesfounded  in  the  year  1777  by  iĕvend  gentlemen  ^ha 
met  Bt  tbe-  city  of  &t1k  This  icheme  niet  with  a  very 
favouiabfe  reception  both  irain  the  wealthy  and  letnKd. 
The  wealdiy  fubicribed  vety  Hbetally,  and  thc  lcamed 
communicatcd  many  important  papers^  On  applintiDn 
to  the  Lomion  and  provinciaI  rociettes  inAituted  iac  ^ 
like  porpofes,  they  vety  politely  oSered  thdr  affiftance. 
Seven  volames.  of  thetr  trania£tioi»  have  already  been 
publiihed,  containing  very  ^aJaaUe  cxperimeBts  nul  ai>> 
ienraOeDS,  partieularly  reQieding  agricnltuie,  which  wtll 
deTenre  the  attention  of  all  iannert  in  the  kihgdaa. 
We  have  coidklted  there  with  much  farisfa^l»)n  on  fe- 
veral;  occafions,  and  hkve  frequentfy  Teferred  to  them  ia 
the  cour&  of  this  wotk  \  and  thereibte,  witlt  ptearuEe^ 
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>&f  embacc:  the  |>rel«nt  opportonk/  of  repeatSng  our  oblu 
gations.  We  owe  tbe  fuie  acknowkdgmenti  to  tbe 
&xkt.v  Sai  the  Iiop n>veinent  of  Aits»  &c.  «f  London. 
r|^  -j.  Saciery  Jor  vioriuig  Mints,  an  iti{ociatioii  latcly 
,  fonned  on  tlte  continent  of  ^repe.  This  mAHation 
arafe  iroiB  ihe  aiccidental  mecting  of  ieyeral  n>incrala> 
'  gi^s  at  S>k.leno  near  Schcmnttz  in  Hungary,  whD  were 
colleded  in  order  to  eKunine  a  new  method  «f  annlga» 
nation.  Scmck  with  the  Aiacklei  impo&d  on  roinera»' 
lag^hy  inonopolizns  of  new  and  u&ful  proocSTnt  they 
thooght  no  method  fo  e&doBl  to  break  iheni,  ss  ^orm' 
jng  a  fociety,  ivhofe  cammon  kbeurs  IhouM  bc  diMAcd 
lo  fix  mining  on  its  fttte&  p rinciples ;  and  M-hafe>meu«rt, 
Ijpiead  «11  over  £urope,  mtght  oSier  to  «^ety  adwentiOKt 
the  reruk  af  the  refearcfae«,  of  which  thcy  aie  tks  .ot»* 
je6l..  fiy  tlKfe  mcaot  tbcy  iuppare^,  that  liacTt  wouU 
he  a  aia&  o(  infaanBtioa  colk^ied;  tlkc  JntereAs  «f  in* 
dividuals  would  be  laft  in  the  ganeral  «atietca  j  iind  tiM 
<ae  woold  BBterialiy  adiil  ihe  wthcr.  IiD|iaAane  nd 
^iuackery  would,  by  tbe  bne  Mcans,  fae  baniihed  Iro» 
a  fciencc,  which  mu&  be  impMred  by  phsbfapiliy  and 
ttpeiience  ^  and  ttiK  (bciety,  tkey  fappofed,  wosld  Snd, 
M  tbe  canSdenoe  wbidn  tlicy  ia({«iad,  the  reward  and 
the  encourageroent  of  their  labours.  They  delign,  AitX 
tbe  mcax)in  whtch  they  pnblilh  fludl  be  Siart^and 
dear^  tnith  mufti>e  thek  baCi,  and  eoery  idle  di&at^ 
Hon,  «wry  /oie^  digveffian,  muH  be  baniihed  ;  ytit. 
tict  and  finan(ie  nuft  be  ««oided,  thoagb  the  diSeet»- 
dent  may  feem  ta  kad  towaidt  tbete^  «nd  *hey  oblige 
themrelTes  to  oppnb  thc  aiiB&ition  «f  i>ci1l>anKiet,  aM 
the  odentadon  «f  empty  rpeoalation,  «thcn  cMDpned 
iiith  plain,  Imph,  and  «ifefal  iaSa. 

Tbe  (^od  of  tbe  faciety  it  ^yScal  geagraphy^  sui. 
«malogy  foanded  on  chenuRry  ■,  tbc  Managentent  c£  oce 
ia  the  dlSeient  operttions  whkh  it  undergoes  j  fubt«r- 
janeous  gcametry }  the  hlAocy  of  minii^;  .iaunkiica, 
aadthe  proodbsior  the  extra&ion  of  Metalii  .&om  the 
oiet,  cither  by  fiifien  or  amalgamation,  in  «very  niAancc 
i^lied  to  pradice.  Tbe  cna  mi  this  inftitution  it  M 
coile^  in  the  nwft  extenfive  icnfe,  eTcry  thing  that  oan 
dSR  the  operatMRS  of  the  mincr,  and  to  comtmnncste 
it  to  the  di&tent  members,  that  they  may  employ  it 
fn  the  pid>lk  good,  in  tbeir  refpediTe  ceuntries.  £bc1i 
Membcr  muft  confidcr  himfelf  as  bound  to  fend  ta  the 
•ieciety  every  thing  vrfatch  will  contsibutc  to  tbe  end  af 
itt  iiiftitution  ;  to  peiat  out,  with  ptecifion,  the  ioTeril 
hSa  aod  obfenMtiont}  to  conmunicate  every  e]cpc(i> 
Mcnt  whicb  occurt,  -««en  the  unfuocefs&d  «Mt,  if  tbe 
'iriatian  may  .feem  to  be  adTantageout  -to  the  publk ; 
to  commanicate  to  the  ibckty  thcir  caaounation  of 
tiiemet,  and  their  opiniont  on  queftioni  propored  by 
it;  and  to  pay  anauaUy  two  ducatt  ^dMut  181.  6d.)  to 
the  diiedion  erery  £afier.  The  iiKiety,  on  the  othec 
band,  it  bonnd  to  yubliih  erety  noveUy  that  iiiaU  be 
commnBicated  to  it }  to  communicBte  to  each  memher, 
at-the.oiember^t-espense,  thetnenMirt,  defignt,  modclt, 
pioduSioiis,  and  erery  diing  conaeded  with  tbe  itiftita< 
tion  j  to  mfw«r  alJ  the  ncceiSuy  demands  maie,  relak- 
ii^  in  any  idTpci^l  X»  mining ;  «nd  to  gire  its  opinian  on 
cTcry  plan  orpicjed  camnniiiioted  tbrough  tWrncdiuiBi 
«f  im  honorary  meniber, 

The  {(Tcat  centie  of  all  intcl%ence  it  to  be  at  Zeller- 
fe!d  in  Haiti,  l^rnnfwick  :  but  the  fociety  is  not  iixed 
to  any  pne  Tpot ;  fbr  eTsry  particular  ftats  fome  pra£li- 
almiaeralagitt  u  twBiinated  as  direAor.    Aotong  thele- 


t  455  r 


S    0    C 


arcthe  naaiet  of  Baaim  Bom,  M.  Pa^,  M.  Cbarpcn^-^ocietKs  d» 
tiec,  M.  Pcebre,  and  31.  ffcnkd.     Tiieir  e(&x  is  «o  ^'^'*7 
|iropofc  ihe  membets  j  to  take  oare  tbatthe  view»  of  tbc  ^'^J^, 
&ciety  are  pinfued  in  the  diSierent  countii«  wbere  they  aks,  Mi.- 
aoiidc ;  t«  mifwer  the  <requefts  af  the  meadiBn  b£  thcii>  aiifi(!lam^.< 
countTy  wlra  aTe.qualifiad  tacaake  them  ;  in  cafe  of  tbe      ^' 
death  af  a  «lipe£h>r,  to  chook  another .-,  and  tl>e  nn^pri^ 
is  t«  determine  wharciiM.aidiiws  aad  tiu  ftrong  box  is 
ta  be  placed. 

All  the  eminent  mineralogiftt  in  Europe  arc  mendMn 
clf  tbk  ibckty.  it  iteieAtd  «n  -ib  Itberal  and  fb  exten- 
fivc  a  pian,  that  \«e  cnbcctain  the  higheft  hopet  af  ita 
iitcceU  i  and  Jnve  «tiy  to  add,  that  wc  wtili  anuch  tiit- 
fee  tbe  ftiidy  «f  fe«ecal  othci-  fcieBce«  puciiied  in  the  ia«M 
slMnneT. 

4.  jHtStcitlyJir  ike  hnprowmntt  xtf  N»val  jtrvki$ĕo-. 
Muytt  ^^'■i'  icHndcd  in  1791.     'ilieohjed  af  k  k  to  ci»> 
courage  every  ufeful  inventian  and  diicoYei-y  relating  1m- 
«Bval  MciMtdRme  as  ^mt  «•  ihall  be  in  their  powerj  b«th 
ixf  boaotary  and  ^ccitniary  jewacds.   Thcy  h«»e  «n  vieM ' 
{MCtltMlariy  to  improre  the  theasgec  df  tkating  tedics- 
•atai  af  the  icSilancc  of  ihiidi )  t*  ytootre  dcaiigbte  Mid 
modelt  of  diffcrent  TcAiclt,  togethcrwith  caki£ti«aB  «l£ 
their  c«pa«ity,   ceMre  cf  ^yity^  toiMage,  &c. }   to  - 
tnakc  uUerratiMM  «nd  expBHmeirts  'thcmfel«es,-Bad  «0 
f»int  twtTadb  obfcrv«tieni  Bud  «tfMtiMaiits  bi  appoar' 
i>eft  cakulat«d  to  fiuthec  tbak  dciigni,  andaacA  ckferr>. 
sng  thofe  fMa*iMn  tiliidi  tbe  kciety  can  i>c&onr.    ite 
thiough  ibeimyrotwiaca*-  ef  navBi  aicbitcAme  in  all  ita  < 
^■HicbH  be  certaiidy  tbe  ^cindpalak^eS  of  thisdniUtD» 
tion,  y«t  the  bdely  d«  not  I7  •tiynaMsiBtead  to  «oi». 
fiiM  tfaeMfelres  auaely  Ao-tbe  knn  smliiaiduie  af  -ret 
iclt.  £.teiy  iabardiiMtc  and  oollatual  piuAnt  tciil  chiMi 
«  ftMre  of  tb«  BttMi  tion  «f  ^e  ibciety  in  pcopoitiaD  to  ilB  - 
ineiitt  i  and  wluteTer  may  1ibvc  any  tendency  tOTander 
oa^igation  more  iiife,  {idwtaiy,  and  «ren  pkdbnt,  wiS  • 
iMt  fae  negkAcd. 

TMs  itimtutian  owet  itc -esiSiance  to  thepMiiodcdiC 
-poCtion  and  cxtraardia«ty  attentian  ••f  Mr  Stmcl  a  pti- 
Tate  ntizea  .of  London,  who  (tboiigb«ng|B||edin  a  iine 
of  bufinefs  totally  aniaAte  to  iJi  ooweemt  ot  tluB  kind). 
•lUB  becn  led,  by  mere  accident,.  to  bdceibcli  ocukr  n».  - 
'tice  of,  and  make  Atch  oWerrationaon,  ^  aAual  ftatft'- 
nf  naral  arcbite^hirein  thit  coimtry,  «t-natimtllyocciin- 
s«d  to  a  tnan  of  plain  widerAaiiding,  .zeBknt'far  tbe  ho-  ' 
«our  and  intereA  of  hii  conntty,  and  -wiilBBg  to  bcAow  «.> 
^ortion  af  tbat  time  ior  tbc  pubttc  good,  wbwh  «nen  «f 
«  di&rant  dekiiption  wouU  catberhaTc  dcTstedtotbek 
«wn  pitTate  Bdranugn.    His  attcation.was  tbemorrelb-- 
riouily  cxdted,  by  iuiding  that  it  was  tke  opinion  «tf -° 
fome  private  ihip-buildets,-  who,  in  a  debate  on  the  &ii-  - 
uic  of  ene  af  ouc  n«Tai<ei^u«aMnti,  pnhoaiMcd,  liiA.^ 
iiich  "  weuld  ever  be  liM  cak  whik  that  -hBfciiifji(tbMt 
ooniiru£tion  of  oui  Aiipi  ef  war)'«rai:not  ftudi«d  aa-a  fe»> 
«nce,  but  carried  on  tnerely  by  precedent ;  that  tliare- 
^iad not  bccn  one in^mreiiieat in  onr  navy  that  didHot- 
«liginate  with  the  Piench^.who-had  naral  icbooAt  «mI  - 
fanmnaiies  for  the  iludy-of -it }  -and  tbat  .onr  ihlpt  weie.-- 
not  a  match  fik  thofe  «f  tbat  nation  «ither  iitigly  or  in  a  < 
iket,  &c.  Su:."  -  . 

In  a  Aiort  tinoe  tlM  f<Kwty' w«t  andbkd  loofifer<«eajr' 
ooniiderablc  piembuit  £mr  pattioulM^iMprayentniM  iM« 
-the  conflrufliDn  aF  our.ihipping^  .&c«  4cc<<«nd  alfiv«'< 
encoursge  our.  phil^ibpheu,  iMtbatiMtkinM,  and  me- 
chanics,  .to  oake  iatiiiU^iy  «Kpetiinenl*,  tending  to  ai^ 
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SOrKties  brcerttua  die  l>ws  af  refi&ance  of  water  to  Tolids  of  dVer- 
^•""'^  cnt  fonns,  in  all  vaiieties  of  circumAance.  On  this 
^imDotior  ^^  *^  reward  i>  not  lef9  tban  one  hundred  pouads 
Arts,  Ma-  or  a  gold  medal.  Otbcr  premiumi  of  50,  30^  and  20 
nu&idtures,  gumeat,  according  to  the  importance  or  diAicHlty  of  the 
particular  fubje£l  or  point  of  inveftigation,  are  likcwiia 
•Aued,  iisr  diAercnt  difcoveries,  inventiona,  or  improve- 
ments.  The  term*  of  admiiSpa  into  the  fociety  are  a 
fubfcription  of  two  guineas  annually,  or  twenty  guineas 
ior  life. 

5.  Society  of  Arttflt  ef  Grtat  BriltHn,.  which  confifis 
«f  dircAors  and  fellows,  was  inpoipacatcd-  by  charter  m 

1765,  and  empowered  to  purchafe  and  hold  lands^  aot 
.■esceeding  loool.  a-year.  The  dircAors  of  this  fociety, 
■nnually  elcded,  are  to  conCn:  of  24  perfons,  incluSing 
■tbe  prefidcnt,  vice-prefident,  trea£)rcr,  and  facxetary  ; 
«nd  it  is  required  that  they  be  either  paintecs,  fculpu»s, 
architeds,  or  engravers  by  profeflion. 

6.  Britijb  Societyjbr  Eicieiuiing  ■tie  Ei/btria  anJ  Im' 
pnming  the  Sta-Coafis  of  thii  Kingdom,  was  inllitatcd  in 
1786.  Tbe  cnd  and  ddign  of  this  ibciety  will  bea 
appear  from  theb  chaiter,  af  .which  we  pre&nt  an  ab- 

&.!*&. 

The  pieamble  Aates,  "  the  gteat  want  of  iaprovc> 
jncnt  in  fiflicries,  agriculture,  and  manu£adurcs,  in-  thc 
£GgUands  and  lOands  of  North  Britain  )  the  prevalence 
4ti  cnsgration  fram  the  want  .of  cmploymcnt  in  thofc 
.yarts  y.  thc  profpcA  of  a  ncw  nuriery  of  leamen,  by  tbe 
■cftahlifliment  of  SAuog  towns  and  vUlages  in  that  qu^r- 
ter.  The  afi  tlKrc£aie  declares,  that  thc  perfons  theie- 
in  naned,  and  every  other  perfon  or  peifons  who  Atall 
■thereaftcr  become  proprietors  of  the  jcHnt  fiock  men- 
tioned  therein,  fl)all  be  a  diOiitdl  and  uparate  body  p(v 
4itic  and  corporate,  by  the  name  of  The  Briti/b  Soeitty 
for  ExteHA'ng  the  Tip^eries  and  Imfiroving  ihe  Sea-e»efit 
.qfthit  Kufgdom :  Tbat  the  faid  fociety  may  railĕ  a  cr- 
pital  joint  flock  not  cxceeding  150,000!.  to  be  applied 
to  purchafing  or  otherwife  acquinng  lands  and  tenements 
in  perpetuity,  £or  the  building  thereon,  and  on  no  othcr 
land  whatever,  £ree  towns,  villages,  and  fifliing  ilatians : 
That  the  joint  ilock  Aiall  be  divided  into  Aiares  of  50I. 
-cach :  That  no  one  perfon  ihall  in  his  or  her  name  poi^ 
:fefs  more  than  ten  Aiar^,  or  500L  :  That  the  fociety 
.Ihall  not  bonow  any  fum  or  fums  Qf  money  wbatfoever : 
That  the  fttms  to  be  adwnced  for  this  undertaking,  and 
ihe  prbGts  arifing  thcrcfrom»  fliaU  bedivided  proportion- 
.ally  to  the  fum  lubicribed ;  and  that  no  perfim  Aiall  bc 
liablc  for  a  largei  fum  than  he  or  Oie  Aiall  have  refpec- 
tively  fubfcribcd :  That  one  or  two  Aiares  Atall  intitle 
io  one.vote  and  no  more,  in  peribn  or  by  proxy,  at  all 
meetings  ef  proprietois  ;  three  or  four  Aiares  to  two 
v»tes ;  five,  fix,  or  fevcn,  Aaces,  to  thrce  votes ;  eight 
.«r  ninc  Atares  to  four  votes ;  and  ten  Otares  to  five  votes 
and  no  more  :  That  -more  peribns  than  one  incHning  to 
hold  in  their  joint  names  onc  or  more  Oiares  Aiall  be  in- 
titled  to  yote,  by  odc  of  Gicb  pcribns,  according  to  the 
jwiority  of  thcir  names,  or  by  proxy :  That  bodies  cop- 
porate  Oiall  votc  by  proxy  under  their  feal :  That  all 
pcrions  hoUing  proxic$  Aiiall  be  pioprietors,  and  that  no 
one  perfon  Aiall  hold  more  than  five  vote8  by  proxy.: 
That  the  affairs  of  the  fociety  Atall  be  managed  by  a 
.governor,  dcputy  .govemor,  and  1 3  other  diredors,  to 
-bc  cle£lcd  annually  on  the  a^th  of  March,  from  aroong 
thc  proprictors  of  the  focieVy,  holding  at  lcait  one  fitU 
ihare,  by  figned  UIls  of  their  names  to  be  tninftaittcd  by 
2 


Uie  ptoprietort  (o  tbc  iecretary  of  the  ibcicty :  tbat  Snti 
proprietors,  not  being  govcrBor,  diredor,  01  other  affi> 
cer,  AwU  be  in  like  manner  annually  cleficd  10  awMt 
ihe  accounu  of  thc  ibdcty :  ^That  theieihaU  beone  ge- 
ptnl  meeting  of  tb«  preprietors  annnaUy  on  the  t^th  st  t 
Maroh  :  Tait  occafioBRl  gcoeral  mectings  (haU  be  calt 
ed  on  the  requefl  of  nine  ot  more  pioprietois :  Thatthe 
genenl  meetings  of  thc  pioprietors  AiaU  make  aU  bye»  v 
lawa  and  conAakutions  for  tbe  govcmmesitaf  the  ibeiet^ 
and  for  thc  good  and  orderly  canying  on  <if  the  bafine& 
of  the  fante :  That  no  transfer  ihall  be  made  of  thc  flaek 
of  tbe  Ibciety  for  Uiree  years  from  the  lodi  of  AaguA 
1786 :  That  the  caOi  of  the  fociety  ihall  bc  lodged  ia 
the  bank  of  England,  bank  of  Scotland,  or  tlie  1071! 
bank  of  Scotland  :  That  no  direflar,  proprietor,  agenl^ 
or  oiBcer  of  thc  locicty,  thall  setain  any  fum  or  (iii»i  af 
money  ia  his  hands  beyond  the  fpace  of  30  days,«n  aoy 
account  whatfoever :  That  all  payments  tiy  the  ibciely 
Htall  be  made  by.dralts  on  tlw  faid  banks,  under  tlie 
hands  of  tl>e  gawentar  or  deputy-govcniar,  oounterfig» 
•d  by  the  fccretary  or  his  depnty,  and  two  or  more  di> 
re^r*  s  And  that  the  books  in  which  the  accounts  af 
the  fociety  ihaU  be  kept  ihaU  be  (^en  to  «11  the  propii» 
tors." 

Thc  inAitution  of  tUs  pttblic-f{nritcd  ibcicty  was  in'  a 

Srcat  mcafuie  owing  to-the  exertions  of  the  patrioti* 
ohn  Knox  i  who,  i»  the  couile  of  23  years,  traveiiĕd 
and  explored  thc  Highlands  of  Scotl^^  not  fewer  thaa 
16  times,  and  expended  ieyeral  thouiand  pounds  of  liil 
own  fi»tune  in  pur^uing  his  patriotio  defigns. 

7.  Brittyb  WooISocitty.    See  Brit^  WoOL  Sodety. 

SociETr  I/let,  a  clniter  of  illes,  fi>  named  by  Captaia 
Cook  in  17^.  They  aie  fituated  between  the  latitudei 
of  16.  10.  and  16.  SS'  iouth,  and  between  the  longik 
tudes  of  150.  57.  and  152.  weil.  Tbey  are  cight  ia 
number}  .namcly,  Otaheite,  Huabeine,  Ulietea,  Otaba, 
Solabola,  Maurua,  Toobouai,  and  Tabooyamanoo  or 
Saunders's  lAand.  Tbe  ioU,  produdions,  people,  thek 
language,  religion,  caft«ms,  and  manners,  are  fo  neariy 
the  fame  as  at  OriiHElTE,  that  little  need  be  added  her* 
on  that  fubjeft.  Nature  has  been  equally  bountifal  ia 
uncultivated  plenty,  and  the  inhabitants  are  as  IuxurioDS 
and  as  indolent.  A  plantain  branch  is  thc  «mUem  cf 
peace,  and  exchanging  names  the  greatcA  token  of 
frienddiip.  Their  dances  are  morc  elegant,  theirdrs- 
matic  entertainments  have  fomething  of  plot  and  confifr 
ency,  and  they  exlubit  temporary  occurrenccs  as  the  oi>- 
jtSta  of  praife  or  fatire  }  fo  that  tbe  origin  nt  ancient  ca- 
medy  may  be  already  difcemed  among  tliem.  The  pe»; 
ple  of  Huaheine  are  in  general  itouter  and  faiicr  than 
thofe  of  Otaheite,  and  tliis  iiland  is  mnarkable  fi>r  ils 
<populoufnefs  and  fertility.  Thore  of  Ulietea,  on  tbc 
contrary,  aie  fmaller  and  blacker,  and  much  ]efs  ardeily. 
Captain  Cook  put  on  Aiore  a  Cape  ewe  at  BolriKila, 
where  a  ram  had  been  lcft  by  the  Spaniards}  and  alic 
an  £nglifl)  boar  and  fi>w,  with  two  goats,  at  Ulietet. 
If  the  valuab]e  animals  which  havc  been  tran(ported  thi- 
tber  from  Europc  Aiould  be  fufEered  to  multiply,  no 
part  of  the  world  wiU  cqual  thdĕ  iflands  in  variety  and 
abundance  of  refreihments  for  iiiture  navigatois. 

SOCINIANS,  in  Church.Hiftory,  a  fea  of  ChriRiaa 
heretics,  fo  called  from  their  founder  Faufias  Socinns 
(ree  SociNUs).  They  maintain,  "  That  Jefn5  Chiifi 
was  a  mere  man,  who  had  no  exiilencc  t>efbre  he  iias 
conccived  by  thc  \^gia  Maiy ;  that  the  Holy  Ghoftis 
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Mmm  no  ditthi^  p«rron,  but  th«t  the  Father  is  truly  and  pro-     at  Senna 

p»   perly  God.    They  owm,  that  the  name  of  God  is  giveft 

j'*"  "  ia  the  H0I7  Scripturt»  to.  JeTus  Chrift  ;  but  coatend, 

1        that  it  is  only  a  acpuled  title,  which,  however,  invelU 

k         htm  Ttitb  an  abfolnte  ibvereignty  ovar  all  crcated  being*, 

and  reoders  him  an  objed  or-worihip  to  men  and  angels. 

Thcy  deny  the  doArines  of  fatisfadion  and  imputed 

t^hteoofnert }  and  fay  that  Chriil  only  preached  the 

)nith  to  OMtnkind,  let  be^oretheniin  hii»felf  an  example 

of  heroic  victue,  and  ^ealed^his  dodrines  with  his  bloodi 

Original  &n  and  abfo]ule  predeAination  they  edeem  {cho- 

]aj)ic  chimens.    They  likewife  maintain  the  fleep  of  th« 

ibui,  nrbich.they  fay  becomes  iQfenfible  at  death,  and  is 

laired  again  with  ihe  body  at  the  refurie£lion,  when  the 

good  ihall  be  eilabliibed  in  the  polTcilloii -o^  eternal  feli'i 

city,  while  the  wicked  ihall  be  coniignedto  a  iire  that 

■rill  not  torment  thero  etcmally,  but  for  a  certain  diwa* 

tioD  in  propoKtion  to  their  demerits." 

This  ied  haa  long  boen  indignuit  at  being  ilyled  So' 
tiniant.  Thcy  difelaim  every  human  leader  ;  and  pro* 
I  iening  to  be  cuided  folely  by  the  word  of  God  and  th« 
^edudions  ol  Teafon, .  tbey  call  thefflfelves  Unutruns, 
aod  affe£l  to  ooniider  all  other  Chtiilians,  even  theii 
friends  the  Arians,  as  Polytheijls.  Mqdem  Unitaria* 
iufin,  a«  taught  hj  Dr  Prieilley,  is,  however,  a  rery 
di&ient  thing  from  Socinianirm,  as  we  find  it  in  the 
Jiacovian  calechifm  and  other  ilandard  works  of  the 
led.  This  fax-famed  philoropber  haa  difcovered,  what 
clcaped<lhe'  &gacity  of  all  the  /ralres  f>oloni,  that  Jefu> 
Chrift  was  the  ibn  of  Jofeph  as  well  as  Mary  (  that  the 
evangeltA*  miAook  the  meaning  of  Ilaiah^s  prophccy, 
that  "  a  virgin  Ihould  conc«iv«  -  and  bear  a  fon  'y^  that 
tbe  applying  of  this  prophecy  to  the  birth  of  our  Sa^« 
Wr,  led  them  to  conclude  that  his  conception  was  mira> 
culoHS  ;  and  that  we  are  not  to  wondtr  at  this  miilake, 
as  the  apoilles  were  not  always  infpired,  and  were  in  ge- 
neral  inconcluGve  reafoners.  The  modeily  of  the  wri- 
ter  in.  daiming  the  merit  of  fuch  difcoverie8  will  appear 
M  its  proper  colours  to  all  our  rcaders :  ihe  truth  of  hit 
dodrine  Oiall  be  confidered  in  another  place.    See  ThEi' 

OLOGY. 

SOCINUS,  LiEUUS,  the  <irft  author  of  the  fea  of 
the  Sgdnians,  was  born  at  Sienna  in  Tufcany  in  1525. 
Being  deiigned  by  his  father  for  the  law,  he  began  very 
carly  to  fearch  for  the  foundation  of  thal  fcience  in  ihe 
Word  Qf  God  ;  and  by  that  ftudy  difcovered  that  the 
Romiih  religion  taught  many  things  contrary  to  revela> 
tion  ;  when,  being  deiirous  of  penetraling  fartKer  into 
the  true  fenfe  of  the  Scriptures,  he  iludied  Greek,  Het 
l»ew,  iind  even  Arabic.  In  1547  he  lcft  Ilaly,  to  go 
and  converfe  with  the  Proteilants ;  and  Tpent  four  years 
in  travelling  throi)gh  France,  England,  Uie  Netlierlands^ 
Gennany,  and  Poland,  and  at  length  fcttled  at  Zurich. 
He  by  this  means  became  acquainted  with  the  moft 
lcanied  men  of  his  time,  who  teftified  by  their  letters 
th«  eileem  they  had  for  him  :  but  as  he  difcovered  to 
tbem  his  doubts,  he  was  greatly  fufpeded  of  herefy.  He, 
faowever,  conduAed  hifflfelf  with  fuch  addrefs.,  that  he 
lived  among  the  capital  enemies  of  his  opinioni!,  without 
teceiving  the  leaA  injury.  He  met  with  fome  difciples, 
who  heard  his  inAntclions  with  re^ped  ;  thefe  were  Ita- 
lians  who  left  their  native  country  on  account  of  reli^on, 
MoA  wandered  about  in  Germany  aiid  Poland.  He 
communicated  likewife  bis  fentiments  to  his  relations  by 
lus  writii\gt,  which  he  caufed  to  be  convered  to  them 
.  VoJU  XIX.  Part  II. 
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He  died  at  Zurich  in  1562.  Thofe  wfao 
were  of  fentiments  oppoiite  to  his,  and  were  perfon> 
ally  acquainted  with  him,  confefs  thathis  outward  be-, 
baviour  was  blamelef$.  He  wrote  a  Paraphrafe  on  the 
firft  chapter  of  St  John  ;  end  other  works  are  afcribe4 
to  him. 

SociNus,  FauJIus,  nephew  of  the  prece^ng,  and  prin- 
cipal  Tounder  of  the  Socinian  fe£t,  was  born  at  Sienna 
is  1539.  The  letters  which  his  uncle  Laslius  wrote  to 
his  relations,  and  wbich  infufed  into  them  many  ieed* 
of  herefy,  made  an  impreiTion  upon  him  ;  fo  that,  know- 
ing  himfeli  not  innocent,  he  iled  as  well  as  the  rell  when 
the  inquiiition  began  to  periecute  that  fa{nily,  He  was 
at  Lyons  when  he  heard  of  his  uncle's  death,  and  de> 
partcd  immediaiely  to  take  poireiTion  of  his  writings. 
Heretumed  to  Tufcany  ;  and  made  himfelf  fo  agree» 
able  to  the  grand  duke,  that  the  charms  %vhich  he  found 
in  ihat  court,  and  the  honourable  poft$  he  filled  there,' 
bindered  him  for  twelve  years  from  remembering  that 
he  had  been  coniidered  as  the  perfon  who  was  to  put  the 
laft  hand  to  the  iyAem  of  famofatenian  divinity,of  which 
his  uncle  Ltelius  had  made  a  rough  draught.  At  laft 
he  went  into  Germany  in  1574,  and  paid  no  regard  to 
the  grand  duke's  advices  to  relUrn.  He  ftaid  three  years 
at  Baril,  and  ftudied  divinity  there,  and  having  adopted 
a  fet  of  princlples  very  di£ferent  ftxnn  the  Tyftem  of 
Proteftants,  he  refolved  to  maintain  and  propagate  them  ; 
for  which  purpofe  he  wrote  a  treatife  De  leju  Chrifio 
Sereetore.  In  1579  Socinus  retired  into  Poland,  and 
defired  to  be  admitted  into  the  communion  of  the  Um* 
tarians ;  but  as  he  differed  frora  them  in  ibme  points, 
on  which  he  refufed  to  be  fi]ent,  he  met  with  a-repuliĕ. 
HowCTcr,  he  did  not  ceaiĕ  to  write  in  defence  of  thetr 
churches  againft  thofe  who  attacked  them.  At  length 
his  book  agunft  James  Paleologus  fumiftied  his  enemiet 
with  a  pretence  to  exafperate  the  king  of  Poland  againft 
bim  ;  but  though  the  mere  reading  of  it  was  fuf{icient 
to  reiiite  his  accufers,  Socinus  thought  proper  to  Ieave 
Cracow,  after  having  refided  there  iour  years  He  then 
lived  under  the  protedion  of  feveral  Polifti  lords,  and 
married  a  lady  of  a  good  family  ;  but  her  death,  which 
happened  in  1587,  fo  decply  afili£led  him  as  to  injurc 
his  health  ;  and  to  complete  his  forrow,  he  was  deprived 
of  his  patrimony  by  the  death  of  Erancis  de  Medicis 
^rreat  duke  of  Florence.  The  confolation  he  found  in 
feeing  his  fentiments  at  Iaft  approved  by  feveral  mini-  ■ 
ilers,  was  greatly  interrupted  in  1598  }  for  he  met  with 
a  thoufand  infults  at  Cracow,  and  was  with  great  diftt< 
culty  faved  from  the  hands  of  the  rabble.  His  houfe  was 
plundered,  and  he  Ioft  his  goods  }  but  this  lofs  was  not 
fo  uneaiy  to  him  as  that  of  fome  manufcripts,  which  he 
CKtremely  regretted.  To  deliver  himfelf  irom  fuah 
dangers,  he  retired-to  a  viilage  about  nine  miles  diftant 
from  Cracow,  where  he  fpent  the  remainder  of  his  dayt 
at  the  houfe  of  Abraham  Bloniki,  a  Poliih  gentleman, 
and  died  there  in  1604.  All  Fauftas  Socinus's  worki 
are  contained  in  the  two  firft  yoluaacs  of  the  BibKothee» 
Tratrum  Polonarum. 

SOCM ANS,  SoKEHANS,  or  Soemen  (Soemanni),  are 
fuch  tenants  as  hold  their  lands  and  tenements  by  iocage 
tenure.     Sce  Socage. 

SOCOTORA,  an  iiland  lying  between  Afi«  and 

Arabia  Felix ;  abotit  50  miles  -in  length,  and  22  in 

breadth.  It  is  particularly  noted  for  its  fine  aloes,  known 

by  tbe  oame  of  Soeotriu  Aloes.    The  religion  of  the 
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naUv«s  K  a  misture  of  Mahometanifin  and  Paganifm ; 
bttt  they  are  civil  to  ilrangers  whp  call  there  in  their 
paAage  to  the  Eaft  Indies.  It  abounds  in  fruit  and 
catUe  i  and  they  have  a  king  of  their  own^  who  is  de- 
pendent  on  Arabta. 

SOCRATES,  the  greateil  of  the  ancient  philoro- 
phers,  was  bom  at  Alopece,  a  village  near  Athens,  in 
the  fourth  year  of  tbe  77th  olympiad.  His  parents 
were  of  low  r&k ;  his  father  Sophronifcus  being  a  Aa- 
tuary,  and  his  mother  Phaenareta  a  midwile.  &>phro- 
nifcus  brought  up  his  fon,  contrary  to  his  indination, 
in  bis  own  mairaal  employment ;  in  which  Socrates, 
though  his  mind  was  continually  a^piring  Bfter  higher 
objcAs,  was  not  unfuccefsfal ,  for  whilll  he  was  a  young 
man,  he  is  faid  to  have  tbrmed  ilatues  of  the  habited 
Graces,  which  were  allowed  a  place  in  the  citadel  of 
Athens.  Upon  tbe  death  of  bis  father  he  was  left  in 
Yuch  Araitened  circumdances  as  laid  him  under  the  ne- 
ceiG.ty  of  ezercifing  that  art  to  procure  the  means  of  fub- 
fiftence,  though  he  devoted,  atthe  famc  time,  all  the  lei- 
fure  which  he  could  command  to  the  ftady  of  philofo- 
phy.  His  diftrefs,  however,  was  (bon  relieved  by  Crito, 
a  wealthy  Athenian ;  who,  remarking  his  Hrong  pro- 
pen£ty  to  Audy,  and  admiring  his  ingenuous  difpafition 
and  didingoiObed  abilities,  generouily  took  him  under 
his  patronage,  and  intruHed  him  with  the  inArudion  af 
his  children.  The  opportunities  which  Socretes  by  this 
means  enjoyed  of  attending  the  public  leAures  of  &tc^ 
mod  eminent  philofophers,  fo  far  increafed  his  tlurft 
sfter  wifdojn,  that  he  detennined  to  relinqui(h  his  occu- 
pation,  and  every  profpeft  of  emolument  which  that 
might  afford,  in  order  lo  devote  himfelf  entirely  to  his 
favourite  purfuits.  Under  Anaxagoras  and  Archelaus 
fae  profecuted  the  ftudy  of  nature  in  the  ufual  manner 
of  the  philorophers  of  the  age,  and  became  well  ac- 
-^uainted  with  their  doftrines.'  Prodicus  the  (bphift 
was  his  preceptor  in  eloquence,  £venus  in  poetry,  The- 
odorus  in  geometry,  and  Damo  in  mufic.  Afpafia,  • 
woman  no  lefs  celebrated  for  her  intelle£tual  than  her 
perfonal  accompliihments,  whofe  houfe  was  frequented 
by  the  moft  celebrated  chara£lers,  had  allb  Ibme  (hare 
in  the  education  of  Socrates.  Under  fiich  preceptors 
it  cannot  rearonably  be  doubted  but  that  he  became 
nafter  of  cvery  kind  of  learning  which  the  age  in  which 
he  lived  coald  afford  ;  and  being  bleffed  with  very  un- 
common  talents  by  nature,  he  appeared  in  Athens,  un- 
der  the  refpeftable  charadlers  of  a  good  citizen  and  a 
true  philofoph^r.  Being  called  npon  by  his  country  to 
take  arms  in  the  long  and  fevere  ftruggle  between 
Athens  and  Sparta,  he  fignalized  himfelf  at  the  fiege  «^ 
Potidaea,  both  by  his  valour  and  by  the  hardinefs  with 
which  he  endured  fatigue.  During  the  feverity  of  a 
Thracian  winier,  whilft  others  were  clad  in  furs,  he 
wore  only  his  urual  clothing,  and  walked  barefoot  up- 
oh  the  ice.  In  an  engagement  in  which  he  faw  Alci- 
BTADIIS  faning  down  wounded,  he  advanced  to  de{end 
hltn,  and  faved  both  him  and  his  arms  :  and  though  tbe 
prize  of  vaIour  was  on  this  occalion  imqueftionably  due 
to  Socrates,  he  generouAy  gave  his  vote  that  it  might 
be  beftowed  upon  Alcibiades,  to  encourage  his  rifing 
merit.  He  ferved  in  other  campaigns  wilh  diflinguiflied 
braryery,  -and  had  the  happinefs  on  one  «ccafion  to  fave 
the  Iife  of  Xenophcm,  by  bearing  °him,  when  covered 
with  wounds,  out  of  (he  leach  of  the  enemy. 

It  \n.s  aot  till  Socrates  wns  upwardt  of  60  years  of 
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•ge  that  he  nndertook  to  fi;rve  his  country  ih  any  ieiTH 
oAice,  when  he  was  chofen  to  reprefent  liis  own  diftrir 
in  tbe  fe»ate  of  five  hundred.  In  this  oAice,  thougli 
at  firft  espolĕd  himfclf  to  fome  degree  of  ridlcule  &0111 
the  want  of  experience  in  the  forms  of  bufinefs,  he  ibon 
convInced  his  cc^lcagues  that  he  \vas  faperior  to  than 
all  in  wifdom  aiid  integrity.  WhiUl  they,  intimidated 
by  the  clamours  of  the  populace,  paAied  an  unjuA  fen- 
tence  of  condemnation  upon  the  commanders,  wbo^ 
«fler  the  engageinent  at  the  ArginuGan  iikndt,  had 
been  prevented  by  a  ftorm  £rom  paying  luneral  bonouis 
to  the  dead,  Socrates  ftood  ibrth  fingly  in  their  defence, 
•nd  to  the  laft  refDfed  to  give  liis  fuf&age  againft  them, 
declaring  that  no  fbrce  £ould  compel  him  to  ad  cod- 
traiy  to  jufUce  and  the  laws.  Under  the  fiibfeqaent 
tyranny  he  never  ceaied  to  condemn  the  oppreflive  uid 
cruel  proceedings  of  the  thirty  tyrants ;  and  when  his 
boIdnefs  provoked  their  i-efentment,  fo  that  his  Iife  wii 
in  hasard,  fearing  neitber  treachery  nor  violence,  he 
ftill  continued  to  fu{^rtwith  undaunted  firmncfi  tbe 
rights  (^his  felIow  citizens. 

Having  given  thefe  proofs  of  pablic  virtue  both  in  a 
Bilitary  and  dvil  capacity,  he  vnihed  to  do  fliO  moie 
ibr  bis  country.  ObferWng  with  regret  bow  much  the 
epinions  of  the  Athenian  youth  were  miiled,  and  thdr 
principles  and  tafte  coirupted  by  pbilofophen  wbo  fpent 
•11  their  time  in  refined  fpecidations  upon  natnre  and 
the  origin  of  things,  and  by  fophifls  who  taught  m 
their  teliook  tbe  arts  of  £ilfe  eloquence  and  decdtiid 
reafoning  ;  Sociates  formed  the  wile  and  generous  de- 
fign  of  inftituting  a  new  and  more  ufeful  metkod  of  in- 
Aru^lion.  He  juftly  cdnceived  the  true  end  af  philo- 
fophy  to  be,  not  to  make  an  oAentatious  difpby  of  fi»- 
perior  leaming  and  ability  in  fabtle  dirputations  or  m- 
genious  conjejlures,' but  toSree  mankind  ^rem  the  do- 
minion  of  pemicious  prejudices ;  to  cort«£l  thar  vice« ; 
to  infpire  tbem  mth  the  love  of  virtue ;  and  tbus  con- 
dud  Uiem  in  the  path  of  wiClom  to  true  felicity.  He 
therefore  aSamed  the  charader  of  a  moral  philotbpher ; 
•nd,  looking  upon  the  whole  city  «f  Athens  as  his 
fchool,  and  all  who  were  difpofed  to  lend  him  theii 
attention  as  his  pupils,  he  feized  every  occafion  of  com- 
munlcating  moral  wiidom  to  his  fellow  citizens.  He 
paifed  ihe  greater  part  of  his  time  tn  public ;  and  the  tne> 
thod  of  tniiru£Hon  of  which  he  chieAy  made  uie  was,  te 
propofe  a  feries  of  queflions  t«  the  perfon  with  wbom  be 
converfed,  iti  order  to  lead  him  to  fome  unfore&en  ccn- 
clufion.  He  firft  gained  the  conient  of  his  refpondent 
to  ibme  obvious  trutbs,  and  then  obliged  him  to  admit 
others  from  their  relation  or  reiembiance  to  thoie  to 
^hich  he  had  already  aSented.  Without  making  uie 
of  any  direfl  argument  or  perruafion,  he  choiĕ  to  leid 
the  perfon  he  raeant  to  inftrud,  to  deduce  the  traths  df 
which  he  wiAied  to  convince  him,  as  a  neceffary  conie- 
quence  from  his  own  conccirions.  He  commonly  coii- 
du£led  thefe  conferences  with  fuch  addrefs,  as  to  con- 
ceal  his  defign  till  the  refpondent  had  advanced  teo  iiir 
to  recede.  On  fome  occalibns  he  made  ufe  of  ironical 
language,  that  vain  men  might  be  caught  xn  tbeir  owa 
replies,  and  be  obliged  to  confefs  tbeir  ignorance.  He 
never  a(fumed  the  air  of  a  morofe  and  ngid  preoeptor, 
but  communicated  ufeful  inftru£lion  with  all  the  ea& 
and  pleafantty  of  polite  converfation.  Though  emi- 
nently  fumiflied  with  every  kind  of  leaming,  hc  preier- 
Kd  morsl  to  IpeculatiTe  wifdem.    ConYinced  that  i^ 
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MtH.  loibphy  is  valuable,  not  as  it  funu(het  (piaSions  for  tht 
B*^fchool«,  but  as  it  proyides  m«n  with  a  law  of  life,  he 
ccnfiired  bis  predeceirors  for  fpendin^  all  their  time  in 
abftrofe  relearches  into  nature,  and  taking  no  pains  to 
render  lhemfelves  ufeful  to  mankind.  His  favourite 
laasim  was,  Whateyer  is  above  us  doth  not  concem  us. 
He  eliimalcd  the  value  of  knowledge  by  its  utility,  and 
Rcommended  the  ilud^  of  geometry,  aftronomy,  and 
other  f(ucnce<,  only  fo  far  as  they  admit  of  a  pradical 
«pplication '  to  tlie  purpofcs  of  human  lifi;.  His  great 
objeft  in  »11  hii  con£sTences  and  dilcouries  was,  to  lead 
men  into  an  acquaintance  with  tfaemfelves ',  to  convince 
them  of  their  foUie*  and  vices ;  to  infpire  them  mth  the 
love  of  virtue  i  «nd  to  fumi(h  them  with  uleiul  moral 
iiiftru£tiont.  Cicerp  .nught  therefore  very  juftly  fay  of 
Socrate*,  that  he  was  the  firft  who  called  down  plulo- 
fi>phy  from  heaTcn  to  earth,  and  intioduced  her  into  the 
public  walks  and  domeftic  retirements  of  men,  that  (he 
might  inftru&  thera  conceming  lifie  and  manners. 

Through  his  whole  Iife  this  good  man  difcovered  a 
mind  fupeiior  to  the  attra£Uons  of  wealth  and  power. 
Cootrary  to  the  general  praAice  of  the  preccptors  of 
hu  dme,  he  inftru£ted  his  pupils  without  receiving  from 
them  any  gntuity.  He  frequently-  tefuled  ricn  pre- 
fents,  which  were  oiTered  him  by  Alcibiades  and  others, 
though  importunately  urged  to  accept  them  by  his 
wife.  The  chief  men  of  Athens  were  his  ttewards  : 
they  lent  him  in  proviGons,  as  they  apprebended  he 
wanted  them  $  hc  took  what  his  prefent  wants  required, 
■nd  retumcd  the  reft.  Obferving  the  numerous  articles 
•f  luxury  which  were  expo(ed  to  iale  in  Athens,  he  ex- 
claimed,  "  How  many  things  are  there  wbicb  I  db  not 
want !"  With  Socrates,  moderation  fupplied  thc  pldce 
of  wealth.  In  his  clothing  and  foo(F,  he  confulted  only 
the  demands  of  nature.  He  commonly  appeared  in  a 
neat  but  plaln  cloak,  with  his  feet  uncovered.  Though 
his  taUe  was  only  Ibpplied  with  fimple  fare,  he  did  not 
lcruple  to  invite  men  of  (iiperior  lank  to  partake  of  hi* 
meals  ■,  and  when  his  wife,  upon  fome  fuch  (xxafion,  ex- 
preflĕd  her  diflatisfadion  «m  being  no  better  provided, 
he  defired  her  to  give  herfelf  no  concem }  for  if  hit 
guefb  were  wiiĕ  men,  they  would  be  contented  with 
whatever  they  £bund  at  his  table ;  if  otherwife,  they 
«rete  imworthy  of  notice.  Whilft  others,  fays  he,  Iivc 
to  eat,  wife  men  eat  to  live. 

Though  Socrates  was  exceedingly  unCortunate  in  his 
domeiKc  comiedicm,  he  (»nverted  this  infelicity  into  an 
(xibafion  of  exercifing  his  virtues.  Xantippe,  concem- 
ing  wbote  iil  humour  ancient  writers  relate  many  amu- 
,  fing  tales,  was  certainly  a  woman  of  a  high  and  unma- 
nageable  f^rit.  But  Socrates  while  he  endeavoured 
,  to  ctttb  the  vio1ience  of  her  temper,  impToved  his  own. 
When  Alcibiadet  exprefled  his  furprile  that  his  friend 
could  bear  to  livc  in  the  fame  houie  with  (b  perverfe 
and  qaarrelfome  a  c(mipanion,  Socrates  replied,  that  be- 
ing  daily  inured  to  ill  humour  at  home,  he  was  the 
betler  picpared  to  encounter  pcrver(ene&  and  injury 
ibroad. 

In  the  midft  of  domeftSc  vexation$.  and  public  dSfar- 
ders,  Socratet  retained  fuch  an  unmfRed  ferenity,  that 
he  was  never  feen  either  to  leave  his  own  houfe  or  t(j 
ictum  home  with  a  diftttFbed  countenance.  In  acqui- 
riug  this  entiie  dominicm  ever  his  pa(fions  and  appetites, 
he  had  tlie  greater  merit,  as  it  was  not  eSeded  ivithoul 
a  nolent  ftiuggle  againft  hit  natural  propen£tiet.    Zo- 


pyrus,  an  emltient  phyfiognomift,  declared,  that  he  itt  Soen><n 
covered  in  the  features  of  the  pUIofophejr  evident  traces  »  "^ 
of  many  vicious  inclinations.  The  mends  of  Socrates 
who  were  preient  ridiculed  the  ignorance  of  this  pre- 
tender  to  extraordinaiy  fagacity.  But  Socrates  himrelf 
ingenuouily  acknowledged  his  penetration,  and  coi\feired 
that  he  was  in  his  natural  dirpofition  prone  to  vice,  but 
that  he  had  fubdued  lus  inclinations  by  the  power  of 
reafon  and  philofophy. 

Through  the  whole  of  his  llfe  Socrate»  gave  himfe!f 
np  to  the  gnidance  of  unbiaAed  reafon,  which  is  fuppo- 
f(Ml  by  (bme  to  be  all  that  he  meant  by  the  genius  or 
deemoH  from  which  he  profefled  to  receive  inftru£lion; 
But  this  opinion  is  inconriilent  with  the  accounts  given 
by  his  followers  of  that  dsemon,  and  even  with  the  lani 
guage  in  which  he  fpoke  of  it  himfelf.  Plato  (bme-  ' 
times  calls  it  his  guardian,  and  Apuleius  his  god ,-  and  as 
^nophon  attefts  tbat  it  was  the  belief  of  his  mafter . 
that  the  gods  occaConally  communicate  to  men  tbe 
knowledge  of  future  evcnts,  it  is  by  means  improbable 
that  Socrates  admitted,  with  the  generality  bf  his  coun- 
trymen,  the  exifteiice  of  thoie  intcrmediate  beings  called 
digmottt,  of  one  of  which  he  might  Ĕrncy  himfel?  the  pe- 
culiar  care. 

It  was  one  of  the  maxims  of  Socrates,  "  That  a  wi(e 
man  will  worihip  the  gods  according  to  the  inftitutions 
of  the  ftate  to  which  he  belongs."  Convinced  of  the 
weaknels  of  the  hunian  underilanding,  and  perceiying 
that  the  pridc  of  phiIofophy  had  led  Sils  predeceirors  in- 
to  futile  fpecuIations  on  the  nature  and  origin  of  things^ 
he  judged  it  moft  confiiVent  with  true  mldom  to  fpeak 
with  caution  and  reveience  concening  the  divine  na- 
ture.  ' 

The  wifdom  and  the  virtues  of  this  gieat  man,  whilft 
tiiey  pnKured  him  many  fblIowers,  created  him  alfa 
many  enemies.  The  Sophifts*,  whoie  knavery  and  ig-  «See  A* 
norance  he  took  every  opportunity  of  expofing  to  pub-^i<]^< 
lic  contempt,  became  inveterate  in  their  enmity  againft 
fo  hold  a  reformer,  and  devi(ed  an  expedient,  by  which 
they  hoped  to  checjc  the  current  of  his  popularity.  They 
cngaged  AriAophanes,  the  firft  buSbon  of  the  age,  to  write 
B  comedy,  in  which  Socrates  ihould  be  the  principal 
chataSer.  Ariibsphanes,  plealed  with  fo  promifing  an 
(Kcadcm  of  difplaying  his  low  and  malignant  wit,  un« 
dertook  the  ta(k,  and  produoed  thc  comedy  of  Thi 
Clouds,  ftill  extant  in  his  wprks.  In  this  piece,  Socrates 
is  introduced  hanging  in  a  baiket  in  the  air,  and  thence 
pouring  forth  ablurSty  and  profanene(^.  But  the  phi- 
Iofopher,  (howing  in  a  crowded  theatte  that  he  was 
wholly  unmoved  oy  thit  ribaldry,  the  fatire  fuled  of  itt 
«8eft ;  and  when  Ariftophanes  attempted  the  year  fol- 
lowing  to  renew  the  piece  with  alterations  and  additions, 
die  teprefentation  was  fo  much  di^couraged,  that  he  wat 
obliged  to  difcontinue  it. 

From  this  time  Socrates  continued  (br  many  years  to 
purfue  without  interruption  his  laudable  defig[i  of  in- 
(huAing  and  reforming  his  iellow-cici^en».  At  lengthj 
however,  when  the  inilexibie  integrity  with  which  he 
bad  dtfchareed  the  duty  of  a  fenatoi,  and  the  firmne(s 
with  whicb  nc  had  oppofed  every  kind  of  political  cor< 
luption  and  oppreiliiHi,  had  greatly  increafed  the  num'' 
ber  of  hit  enemies,  clandeiKne  arts  were  employed  to 
nifk  a.  general  prejudice  againft  hlm.  The  people  were 
iadttftriou(ly  reminded,  that  Critias,  who  had  been  one 
oi  thc  ntoft  ciucl  Qf  the  thirty  tyrants,  and  Alcibiadesi 
3  M  a  wha 
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^ntef.  who  had  infu1ted  religion,  bydeiaclng  lfie  public  fta- 
'-  T  tue»  of  Mercury,  and  periorming  a  mock  rcprerentation 
of  the  Eleulinian  royileries,  had  in  their  youtb  been  dit> 
ciples  of  Socrates  ;  and  the  nliinds  of  the  populace  be> 
ing  thus  prepared,  a  dired  accufation  was  prcferred 
Bgainft  him  before  the  fupreme  court  of  judicalure.  His 
acculers  were  Anytus  a  leather-drcAer,  who  had  long 
entertained  a  perfonal  enmity  againil  Socrates,  fbr  re- 
prehcnding  his  avarice,  in  deprivjng  his  fons  of  the  be« 
neSts  of  learning,  that  they  might  purfue  the  gains  of 
trade ;  Melitus,  a  young  rhetorician,  who  was  capable 
of  undertaking  any  thing  for  the  fake  of  gain  ;  and  Ly- 
con,  who  was  glad  of  any  opportunity  ot  difplaying  his 
talents.  The  accufation,  which  was  delirered  to  the  fe- 
nate  under  the  name  of  Melitus,  was  this :  "  Melitus, 
fon  of  Melitus,  of  the  tribe  of  Pythos,  accufeth  Socrates, 
fon  of  Sophronifcus,  of  the  tribe  of  Alopece.  Socrates 
violates  tbe  laws,  in  not  acknowledging  the  gods  wlupb 
the  iiate  acknowledges,  and  by  introducing  new  diyini- 
^es.  He  alfo  violates  the  laws  by  corrupting  the  yoath. 
Be  his  punilhment  BEATH." 

This  cbarge  was  delivered  upon  oath  to  the  fenate  ; 
and  Crito  a  irtend  of  Socrates  became  furety  tbr  his  ap. 
pearance  on  the  day  of  trial.  Anytus  foon  afierwards 
fent  a  private  meflage  to  Socrates,  a(furing  him  that  if 
be  would  defi(l  from  cenfuring  his  condud-,  he  wonld 
withdraw  his  accufation.     But  Socrates  refufed  to  com* 
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ply  with  fo  degrading  a  conditic 
fpirit  replied,  "  Whilft  I  live  I 


condition  -,  and  with  his  ufual 


will  never  difgiufe  the 
tiuth,  nor  fpeak  otherwife  ihan  my  duty  requires." 
The  iHterval  between  the  accufation  and  the  trial  fae 
fpent  in  philofophicaI  converfations  with  his  friends, 
chooling  to  difcourfe  upon  any  other  fubje£t  rather  than 
bis  bwn  Htuation. 

When  the  day  of  trial  arnved,  his  acculers  appeared 
in  the  fenate,  and  attempted  to  fupport  thdr  charge  in 
three  diiirn^  fpeeches,  which  (Irongly  marked  their  re> 
fpe£live  chara£lers.  Plato,  who  was  a  young  man,  and 
a  zealous  follower  of  Socrates,  th«n  rofe  up  to  addtefs 
the  judges  in  defence  of  his  mafter ;  but  whilft  he  was 
attempting  to  apologife  for  his  youth,  he  was  abruptly 
commanded  by  the  court  to  lit  down.  Socrates, -how» 
«ver  needed  no  advecate.  Afcending  the  chair  with  all 
the  ferenity  of  confcious  innocence,  and  with  all  the 
dignity  of  fuperior  merit,  he  delivered,  in  a'firm  and 
manly  tone,  an  unpremeditated  defence  of  himfelf,  which 
iilenced  his  opponents,  and  dught  to  have  convinced  his 
judges.  Afier  tracing  the  progrefs  of  the  confpii^cy 
which  had  been  raifed  againft  him'.  to  its  true  fource, 
the  jealoufy  and  refentment  of  men  whofe  ignorance  he 
had  expofed,  and  whofe  vices  he  had  ridiculed  and  re- 
proved,  he  diftin£lly  repUed  to  the  feveral  charges 
brought  againft  him  by  Melitus.  To  prove  that  he 
had  not  been  guilty  of  impiety  towatds  the  gods  of  his 
country,  he  appealed  to  his  frequent  praflice  of  attend- 
ing  the  public  religious  feftival$.  The  crime  of  intro> 
ducmg  new  divinitie8,  with  which  he  was  charged,  chief- 
ly  as  it  feems  on  the  ground  of  the  admonitions  which 
he  profeired  to  have  received  frora  an  inviiible  pawer, 
he  diiclaimed,  by  pleading  that  it  was  no  new  thing  for 
men  to  confult  the  gods  and  receive  inftru£lions  from 
them.  To  reitite  the  charge  of  his  having  been  *  cor- 
nipter  of  youth,  he  urged  the  example  which  he  bad 
uniformIy  exhibited  of  juftice,  moderation,  and  tempe- 
Timce ;  the  moral  fpirit  and^tcnd^icy  of  his  difcoiufes  ) 


and  the  ttttSi  which  had  aAiull^  been  pteidaoed  ly  tis'  ^iMtĔ 
do6lrine  upon  the  manners  of  the  yoimg.  Then,  dit^^Tnj 
daining  to  foiicit  the  roercy  of  his  judgcs,  he  called  «p- 
on  tbem  fui  that  juAice  which  thcir  oftice  and  thdr 
oath  obliged  them  to  admiiiifter ;  and  proCciTing  hb  biuk 
and  confidence  in  God,  refigned  himi<df  to  their  plea- 
iure. 

The  judges,"  whofe  prejudices  would  not  fufiFer  them 
to  pay  due  attention  to  this  apology,  or  to  examiDe  with 
impartiality  the  merits  of  the  caufe,  immediately  de- 
clared  him  guilty  of  the  crimes  of  which  he  itood  ac 
cufed.  Socrates,  in  this  ftage  of  the  trial,  had  a  right 
to  enter  his  plea  againft  the  puniihmcnt  which  the  ac- 
cufers  demanded,  and  inftead  of  the  ientence  of  dcath, 
to  propofe  fome  pecuniaty  amercement.  But  he  at£tft 
peremptorily  reiuled  to  make  any  propoial  of  thirkind, 
imagining  that  it  might  be  conilrucd  into  an  acknow- 
ledgement  of  guilt ;  and  alferted,  that  his  conduil  merit- 
ed  irora  ihe  Rate  reward  rather  than  puniihment.  At 
length,  howcver,  he  was  prevailed  upon  by  his  ^cnds 
to  offer  upon  their  credit  a  fine  of  thirty  mnnr.  The 
judges,  notwithftanding,  flill  remained  ineiotable  :-  they 
proceeded,  without  fartber  delay,  to  pronounce  fcntence 
upon  him  -,  and  he  was  condemned  .to  be  put  to  deatb 
by  the  poifon  of  hemlock. 

The  iisntencc  being  paiTed,  he  waj  fent  to  prilen : 
which,  fays  Seneca,  he  entered  with  ihe  fame  reiela- 
tion  and  iirmneis  with  which  he  had  oppofed  the  thiriy 
tyrantsj  and  took  away  all  ignominy  iirom  the  phicei 
whicb  could  not  be  a  prifon  while  be  was  there.  He 
lay  in  fetters  30  days ;  and  was  conllantly  vtfited  by 
Crito,  Plato,  and  othcr  frieiids,  wilh  whom  he  paStd 
the  timc  in  difpute  afteT  his  ufual  manner.  Anxious  to 
iave  fo  valuable  a  life,  they  urged  him  to  attempt  his 
efcape,  or  at  leaft  to  permit  them  to  convey  him  away; 
and  Crito  went  fo  far,  as  lo  aSure  bim  that,  by  his^hi- 
tereli  with  ihe  j'aiIor,  it  might  l^e  eaSIy  accompliihed, 
and  to  offer  him  a  retreat  in  TheiTaly  -,  but  Socrates  le- 
jeded  the  propofal,  as  a  criminal  violation  of  the  laws ', 
and  afiE.ed  them,  whether  there  was  any  place  out  of 
Atlica  which  death  could  not  reacb. 

At  length  the  day  arrived  when  the  oiRceTs  to  whafe 
care  he  was  committed  delivered  to  Socrate»  ear^  in 
tbe  morning  the  final  order  for  his  execation,  and  iin- 
mediately,  according  to  the  law,  f<!t  him  at  liberty  hom 
his  bonds.  His  friends,  who  came  thus  early  to  the 
prifon  tbat  they  might  have  an  opportunity  of  conver- 
fing  with  their  mailer  through  the  day,  found  his  iri^e 
fitting  by  him  with  a  child  in  her  arms.  Socrates,  tbat 
the  tranquillity  of  his  laft  moments  might  not  be  dif- 
turbed  by  her  unavailing  lamentations,.  reqiiefted  that 
ihe  might  be  condu^led  home.  With  the  moil  frantic 
expreirions  of  grief  ftie  left  the  prilon.  An  intereiting 
converfation  then  paffed  between  Socrates  and-his  &iends, 
which  chieAy  turned  upon  the  iimnortality  of  the  fottI. 
In  the  courfe  of  this  converiiitionf  he  expreffed  his  dif* 
approbation  of  the  praAice  of  fuicide,  and  aiTured  his 
.friends  that  his  ch!ef  fupport  in  his  prefent  fituatioB  was 
an  expe£lation,  though  not  unmised  with  doubts,  of  a 
happy  exiftence  after  death.  "  Itwould  be  iiKXCu&bIe 
in  me  (faid  he)  to  defpiie  death,  if  I  were  not  peribad- 
ed  that  it  will  condu£l  me  into  the  pTefence  of  thegods, 
who  are  the  moft  righteous  govemors,  and  into  the  fo- 
ciety  of  juft  and  good  men  :  but  I  derive  conSdence 
from  the  hope  that  ft]m«thirig  of  man  ccmaim  aiter 

death, 
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'deatb/md  that  the  condition  of  good  insnwill  i\iea  be 
■^  much  better  ihan  ihat  of  the  bad."  Crilo  afterwards 
aikL^  I]im,  in  what  maniier  he  wiihed-  to  be  burieJ  ^ 
Socrates  replted,  with  a  iinile,  "  As  you  pleare,  pro-  . 
^ded  I  do  not  ercape  out  of  your  hands."  Then,  turn- 
iog  to  ihe  reri  of  his  friends,  he  faid,  "  Is  it  not  Hrange, 
after  ail  that  I  have  (tiid  to  convince  you  that  I  ani.go- 
ing  to  the  '{bciety  of  tbe  happy,  that  Crito  (lill  thinks 
that  this  body,  which  will  foon  be  a  lifele&  corpfe,  is 
Socrates  ?  Let  him  difpofe  of  my  body  as  he  pleares, 
but  let  him  not  at  its  interment  moum  over  it  as  if  it 
were  Socrates." 

Towuda  the  cIofe  of  Uie  day  he  retired  into  an  ad- 
joining  apartment  to  bathe ;  his  friends,  in  the  mean 
time,  expiefling  to  one  anothcr  their  grief  at  the  pro- 
fped  of  lofing  fo  excellent  a  father,  and  being  left  to 
pab  the  reil  of  tbeir  days  in  the  folitary  ilate  of  or- 
phans.  After  a  (hort  interyal,  during  which  he  gave 
fome  neceffary  inftru£lions  to  his  domeAics,  and  took 
his  lall  kave  of  bis  children,  the  attendant  of  the  prifon 
infonned  him,  that  the  time  for  drinking  the  poifon 
was  come.  The  executioner,  though  accuilomed  to 
fiich  fcenes,  <hed  tears  as  he  piefented  the  fatal  cup. 
Socrates  receired  it  without  change  of  countenance  or 
the  leail  appearance  of  perturbation  :  then  offering  up 
a  pntyer  to  the  gods  tbat  they  would  grant  him.a  prof- 
pcrous  paffage  mto  the'  inviiible  world,  with  perfe£l 
compofure  he  fwallowed  the  poifonous  draught.  His 
friends  around  him  burd  into  tears.  Socrates  alone  re- 
mained  unmoved.  He  upbraided  their  pufillanimity, 
anA  entreated  them  to  exercife  a  manly  conAancy  wor- 
thy  of  the  triends  of  yirtue.  He  continued  walking  tiU 
the  chilling  operation  of  the  hemlock  obliged  him  to  lie 
.down  upon.  his  bed. .  After  remaining  for  a  (hort  time 
filent,  he  reque(led  Crito  (probably  in  order  to  refute  a 
'cahimny  which  might  prove  injurious  to  his  friends  af- 
ter  his  dec«afe)  not  to  negled  the  o£fering  of  a  cock 
.which  he  had  vowed  to  £fculapius.  Then,  covering 
.iumfelf  with  his  cloak,  he  expired.  Such  was  the  &te 
'•f  the  yirtuous  Socrates !  A  (lory,  fayg  Ciccio,  which  I 
i>ever  read  without  tears. 

'  The  'friends  and  diiciples  of  this  illulirious  teacher 
of  wifdom  were  deeply  afflii^ed'  by  his  death,  and  at- 
tended  his  tiineial  with  every  expre(fion  of 'grief.  Ap- 
prehenfive,  however,  for  their  bwn  fafety,  they  foon  af- 
terwards  piivately  withdrew  from  the  city,  and  took  up 
their  refidence  in  diilant  places.  Several  of  them  vifit- 
ed  the  philolbpher  Euclid  of  Megara,  by  whom  they 
■werc  kindly  received.  No  (boner  was  the  unjud  con- 
demnation  of  Socrates  known  through  Greece,  than  a 
general  indignation  was  kindied  in  the  minds  of  good 
men,  who  univerfally  regretted  that  fo  diiiinguiihed  an 
.advocate  ibr  viTtue  (hould  have  fallen  a.facrifice  to  jea- 
■lottry  and  cnvy.  The  Athenians  themfelves,  fo  remark- 
able  for  their  caprice,  who  never  knew  the  value  of 
tbeir  great  men  till  after  their  death,  foon  became  fen- 
fible  of  the  foUy  as  weU  as  criminality  Qf  putting  to 
death  tbe  man  who  had  been  the  chief  omament  of 
their  city  and  of  tfae  age,  and  tumed  their  indignation 
again(l  h»  accuiers.  Melitus  was  condemned  to  death^ 
«nd  Anytus,  to  e{cape  a  fimUar  fate,  went  into  volun- 
tary  exile.  To  give  a  ^tber.  proof  of  the  Cncerity  of 
their  regret,  the  Athenians  fbr  a  whUe  interrupted  pub- 
lic  bu£nefs  ;  decreed  a  general  mouming  j  recalled  the 
oiled  bacaisL  tif  .Socrates;  and  ere^led  a  ilatue  to  his 


memory  1n  ojie  of  the  moft  frequented  partJ  of  thĕ  citj"^  Socrat*», 
His  death  happened  in  the  firft  year  of  ihe  pSlh  olym-      S'"''''' 
piad,,3nd  in  the  ^olh  year  of  his  age. 

Sucrates  left  behind  him  nothing  in  wriiing ;  but 
his  iIluftrious  pupils  Xennphon  and  l'lato  have  in  fome 
meafure  fuppUed  this  defeft.  The  Mcraoirs  of  Socra- 
tes,  written  by  Xenophon,  afford,  however,  a  muchr 
roore  accurate  idea  of  the  opinions  of  Socrates,  aiid  o£ 
his  manner  of  teaching,  than  the  Dialogues  of  Plato, 
who  everywhere  mixes  his  own  conceplions  and  di(5lion 
wih  ihe  ideas  and  hnguage  of  his  mafter.  It  is  relaled^ 
that  when  Socrates  heaid  Plato  recite  his  Lyfis,  he  faid, 
"  How  much  does  this  young  man  make  me  fay  whicb 
I  ncver  conceived !" 

His  diflingui(hing  chara^cr  was  that  of  a  moral  phi- 
lofopher ;  and  his  do£lrine  concerning  God  and  religion 
was  rather  pra£lical  ihan  ^peculati^^e.  But  he  did  not 
negledl  to  butld  the  Aru^ute  of  religious  &ith  upon 
the  firm  foundalion  of  an  appeal  to  natural  appearances  i 
He  taught,  that  the  Supreme  Being,  though  invifiblei 
is  clearly  feen  in  his  works :  which  at  once  demonftrate 
his  exiftence  and  his  wife  and  benevoIent  providencej 
He  admitted,  befides  the  one  Supreme  Deity,  the  ex-  - 
iftence  of  beings  who  poffefs  a  middle  ftatton  between 
God  and  man,  to  whofe  immediate  agency  he  arcribed  - 
the  ordinary  phenomena  of  nature,  and  whom  he  fup.r 
pofed  to  be  particularly  concerned  in  the  management 
.of  human  a&irs.  Hence  he  declared  it  to  be  ti>e  duty 
of  every  one,  in  the  performance  of  religious  rites,  to 
folIow  the  cuftoms  of  his  countiy.  A\.  the  fame  time, 
he  taught,  that  the  meiit  of  all  religious  offerings  de.* 
pends  upon  the  chara£ler  of  the  jvor(hippeT,  and  that  the 
gods  take  pleafure  in  the  lacrifices  of  none  but  the  truly 
pious. 

Conceming  the  human  (b«U,  the  oi»nion  of  Socrate«i , 
according  to  Xeiiophon,  was,  that  it  is  allied  to  the  Di- 
vine  Being,  not  by  a  participation  of  effence,  but  by  a 
fimilarity  of  nature ;  that  man  excels  all  other  animals  . 
in  the  iaculty  of  rcafon  ;  and  that  the  exiftence  of  good  . 
men  wiU  be  continued  after  death  in  a'ftate  in  which  ' 
■they  wUI  receive  the  reward  of  their  virtue.     Although  - 
it  appears  that  on  this  latter  topic  he  was  not  wholly 
firee  from  uncertainty,  the  confolation  which  he  profer-  • 
fed  to  derive  from  this  {burce  in  the  immediate  profpeft 
.of  death,  Ieaves  little  room  to  doubt  that  he  entertained  ' 
a  real  expe£Iation  of  immortality  :  and  there  is  reafon 
to  believe  that  he  was  the  only  phiIofopher  of  ancient 
.Greece  wbofe  principles  admitted  of  fuch  an  expe£):a- 
tion  (fee  Metaphysics,  Part  IIL  Chap.  iv.).     (3/  his 
moral  fyftem,  which  was  in  a  high  degree  pure,  and 
founded  on  the  fureft  bafis,  the  reader  will  iind  a  (hort 
view  in  our  article  MoRAL  PHliOSOPHT,  N°  4. 

SocRATES  was  aUb  the  name  of  an  ecclefiaftical  hi- 
ftorian'.of  the  jth  century,  bom  at  Gonftantinople  in  thc 
beginning  of  the  reign  of  Theodofiu$ :  he  profeffed  the 
law  and  pleaded  at  the  bar,  whence  he  obtained  thc 
name  of  Scholcfiicaj.  He  wrote  an  ecclefiaftical  hiftory 
from  the  year  309,  where  Eulebius  ended,  down  to  ■ 
440 ;  and  wrote  with  great  exa£lnefs  and  judgement. 
An  edition  of  £ufebius  and  Socrales,  in  Greek  and 
Latin,  with  notes  by  Reading,  was  publilhed  at  London 
in  J720. 

SODA,  thc  name  given  by  the  French  chemifts  to  ' 
the  mineral  alkali,  which  is  found  native  in  many  parts 
of  tbe  world:  it  i^oblained  alfo  from.coiiunon  (alt,  and 
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&om  tbe  al!)M  of  the  ia/t,  a  fpeci«s  of  fairoh.  See  Che« 
MISTRY  Index,  for  an  account  of  its  properties  and  com'» 
,  binations :  but  long  after  tiiat  article  was  written,  fo< 
da  and  potaih  were  decompofed  by  means  of  galva> 
nifm  ;  and  the  alkalies,  Iittherto  conlidbred  as  iimple  fub- 
Ulances,  appear,  from  the  expt:riments  of  Mr  Davy, 
who  firft  made  the  difcovery,  to  bc  compounds  of  oxy- 
gen  and  a  metallic  bafe.  Mr  Davy's  concIuHons  have 
been  controverted  by  fome  of  the  French  chemids  ',  and 
as  the  fubjed:  may  perhaps  in  a  few  months  receive  femc 
£&rther  elucidatlon,  we  (hall  delay  our  account  of  the 
Tvhole  till  we  come  to  defcribe  the  apparatus  by  which 
the  experiments  are  conduded.  See  Tsouca,  Gaha- 
nic. 

SoDA  is  a]fo  a  name  fi>r  a  heat  in  the  ttomach,  or 


heart-burn.     See  Medicine,  N°  275. 

SODOM,  fbrmerly  a  town  of  PaleAihe  in  Afia,  fa- 
inow  in  Scripture  for  the  Trickednefs  of  its  inhabitants, 
and  their  dedrudion  by  fire  irom  heavcn  on  account  of 
that  wickednels.  The  place  where  it  ilood  is  now  co. 
irered  by  the  waters  of  the  Dead  lea,  or  the  lake  Afphal. 
tites.     See  Asphaltites. 

SODOMY,  an  unnatural  ctiroe,  fo  called  from  the 
city  of  Sodom,  which  was  deftrayed  by  firc  {ot  thc 
fame.  The  Levitical  law  adjudged  thofe  guilty  of  thik 
esecrable  crime  to  death  ;  and  the  civil  law  affigtu  thc 
iame  punilhment  to  it.  The  law  of  England  makes  it 
ielony.  There  is  no  fiatute  in  Scotland  againft  Sodo. 
ny  ;  the  libel  of  the  crime  is  therefore  founded  on  thc 
diyine  law,  and  pra^ce  makes  its  pnnilhment  to  be 
butned  alive. 

SODOR,  a  name  always  conjtuned  with  Man,  19 
Sientianing  the  bithop  of  Man's  dioceii:.  Concetning 
the  origin  and  application  of  this  word,  very  di&rent 
opinions  have  been  fbrmed  by  the  learned.  Bucbanan 
(lib.  i.  cap.  34.)  fays,  that  before  his  time  the  name  of 
iSodor  was  given  to  a  town  in  the  ifle  of  Man.  In 
Gough's  edition  of  Camden's  Britannia  (toI.  iii.  p.  701.) 
k  u  laid,  that  alter  the  iile  of  Man  was  annexed  to  thc 
ctowB  of  England,  this  appellation  was  given  to  a  fraaU 
ifland  within  mufliet-lhot  of  Man,  in  which  the  cathe. 
dral  Sands,  called  by  the  Norwegians  the  Holm,  and 
by  the  inhabitants  the  PeeL  In  fupport  of  this  opinion 
a  charter  is  quoted  A.  D.  1505,  in  which  Thomas  eail 
tti  Derby  and  lord  of  Man  conAnns  to  Huan  HeflLetIi 
biihop  of  Sodor  all  the  lands,  &c.  anciently  belongtng 
to  the  biihops  of  Man.  "  £cclefiam  cathedralem  fan£ti 
Germani  in  Holm  Sodor  vel  Fele  vocatam,  eccIeSam 
ian£^i  Patricii  ibidem,  et  locum  prae&tum  in  quo  ecclo- 
tat  praefetae  fit«  funt."  The  truth  of  either,  or  perhaps 
ofboth,  thefe  accounts  mlght  be  allowed}  butneither 
of  them  is  fulficient  to  account  fiir  the  conAant  con. 
Tun^ion  of  Sodc»  and  Man,  in  charters,  regiAeia,  and 
niftorie8.  If  Sodor  was  a  fmaU  town  or  ifland  bcJonge. 
ing  to  Man,  itcannotbe  conceived  why  it  is  always 
nendoned  befoTe  it,  or  rather  why  it  ihouM  be  men. 
ti<»ed  at  all  in  fpeaking  of  a  bi(hop's  diocere.  To 
fpeak  of  the  lM(hopric  ot  Sodor  and  Man  in  this  cale 
would  be  as  improper  as  it  would  be  to  call  the  biihop- 
ric  of  Durham  the  biftiopnc  of  Holy  Idand  and  Dur- 
ham,  or  the  blihopric  of  Darlington  and  Durhain ;  the 
former  being  a  fmall  iiland  and  ihe  latter  a  town  belong- 
ing  to  the  county  and  diocefe  of  Durham.  Neither  of 
thefe  accounts,  therefore,  givcs  a  iati5&6l(Hy  account  of 
thc  priginal  conjun£tion  of  Sodor  aad  Man. 
I 
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The  iiland  of  loha  was  the  place  where  the  bUhop  of  —^. 
the  Ifles  relided,  the  cathedral  church  of  which,  it  is  ^j 
faid,  was  dedicated  to  our  Sariour,  in  Grcck  Soter^  '"H 
hence  Sotorenjes,  which  might  be  corrupted  into  SoJa-  H 

ren/es,  a  name  frei]uently  given  by  DaniAi  wrilen  to 
the  weflem  iiles  of  Scotland.  That  we  may  be  tbc 
inore  difpofed  to  accede  to  tbb  Grecian  etymology,  the 
advocates  for  tkis  opinion  tell  us,  that  the  name  Icolum- 
hill,  which  is  often  appHed  to  this  iibnd,  is  8lfo  of  Greck 
extra£lion,  being  derived  from  Columba,  "  a  (Hgeon ;" 
K  meaiung  that  exa£lly  correfponds  to  the  Celtic  word 
Co/um  and  the  Hebrew  word  loaa.  We  muft  confeis, 
however,  that  we  have  very  little  iaith  in  the  conjec- 
tures  of  etymologiils,  and  think  that  upon  no  occaiion 
they  alone  can  cftablifh  any  i»&,  tUough  when  concur- 
rine  wilh  faAs  they  certainly  tend  to  confirm  and  ex> 
plain  them.  It  is  only  fiom  hiftorical  fa3s  that  we  can 
know  to  what  Sodor  was  applied. 

It  appears  from  the  hiftory  of  the  Orkneys,  complled 
by  an  eld  lcelandic  writer,  tranilated  and  enlarged  by 
Torfaeus,  that  the  ^budse  or  We^em  iiles  of  Scotland 
were  divided  into  two  cUifters,  Nordureys  and  Sudereys. 
The  Notdureys,  which  were  £eparated  froiB  ihe  Sude. 
reys  by  the  point  of  Ardnamurchan,  a  pramontory  in 
ArgykAiite,  confifted  of  Muck,  £gg,  Rum,  Canna, 
Skye,  R8fay,  Bar»,  South  Uift,  North  Uift,  Benbe- 
cula,  and  Lewis,  including  Harris,  -«ith  a  great  num- 
ber  of  fmaU  iiles.  The  Sudereys  were,  Man,  Arran, 
Bute,  Cumra,  Avon,  Gid,  112;  Colonfay,  Jura,  Scarbo, 
MuU,  lona,  Titee,  CoU,  UWa,  and  otlier  ibaall  iilands. 
AU  theie,  when  joioed  together,  and  fubjed  to  the  iiime 
prince,  made  up  the  kingdom  of  Man  and  the  Ues.  In 
the  Norwegian  languagc,  Sut/er  and  NerJer  ^gniiy 
Dauthcm  and  northern,  and  ey  or  ay  an  iiland.  When 
the  ^budsB  were  under  one  monarch,  the  lieat  of  ein- 
pire  was  fixcd  in  the  Sudereys,  and  the  Nordureys  weie 
goyeuied  by  deputies ;  hence  the  fi>rmer  are  nuich  of- 
tener  mcntioned  in  hiAoty  than  the  latter ;  hence,  too, 
the  Sudereya  often  comprehend.  the  Notdureys,  as  io 
ODT  days  Scotland  is  foi&etimes  comprehended  under 
England.  Sudereys,  or  Suder,  when  angliciied,  be- 
-came  Sodor ;  and  aU  the  Weftem  iiles  of  Scotland  being 
includcd  in  one  diocefe  undet  thc  Notwegiin  piiDces, 
the  biihop  appointed  to  fupcrintend  theoi  was  called  the 
biihop  of  Man  and  the  liles,  or  the  biihop  of  Sodor  and 
Man.  Sincc  Man  was  conquered  by  Edward  IIL  it 
has  been  ^epatated  from  thc  other  ides,  and  its  Infliops 
have  exerciiied  no  jurifd!£lion  over  them.  Should  it  nonr 
be  alked,  why  then  is  the  biihop  of  Man  ftill  called  the 
biihop  of  Sodor  and  Man  f  we  reply,  that  we  have  been 
able  to  diicoyer  no.  reafon  ;  but  fuppoiĕ  the  appclhoion 
to  be  continued  in  the  faaiB  way,  as  the  title  king  of 
.France  has  been  kept  up  by  the  kings  of  Grcat  Britain, 
for  feveral  ccnturies  aRer  the  £ngli&  were  entirely  ex- 
pelled  iirom  France. 

SOFA,  iu  the  eafi,  a  kind  of  ^covc  raiied  half  a 
foot  above  the  iloor  of  a  chambcr  oc  other  apartment ; 
and  ufed  as  the  place  of  ftate,  where  vifitors  of  diiUno- 
tion  are  received.  Among  the  Tutks  the  whole  Hoor 
of  their  ilate-rooms  is.  covered  with  a  kind  of  tapeihry, 
and  «h  the  window-iide  is  raifed  a  fofa  or  fopba,  laid 
with  a  kind  of  mattreis,  covered  with  a  carpet  tooch 
ricber  than  the  olher.  On  tiiis  carpet  the  Tork»  me 
feated,  ix>th  men  and  wonaen,  like  tiw  tailon  in  Eo^- 
land,  cToij-legged,  leaning  againft  thc'  wall,  wtuch  ii 
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,  f:itin,  or  other  &aS  ruitable  to 

y  eat  their  itieals ;  only  laying  a 

'.  to  ferve  as  a  tablecloth,   and  a 

.  over  all,  covered  with  plates,  &c. 

.  ^.'i.i-Ai-A,  a  kingdotn  of  Africa,  lying 

.   A!o!ambique,  riear  21anguebar.     It  is 

i.orth  by  Monomotapa ;  on  the  eaft  by 

. .  .c  lea  ;  on  the  fouth  by  the  kingdom  «n 

.  <r\  the  weft  by  tbat  of  Manica.     It  con- 

'.'f  gold  and  iron,  and  a  great  number  of  ele- 

It  is  govemed  by  a  king,  tributary  to  the  Por- 

,  ^^  ho  built  a  fort  at  the  principal  toitn,  which 

.  fjme  name,  and  of  great  iniportance  &r  their 

-.0  tl^.e  £aft  Indies.     It  is  feated  in  a  fmaU  ijland, 

t!ie  moulh  of  a  river.     £.  Long.  35.  40.  S.  Lat. 

SOrriTA,  or  SorriT,  in  ArchiteBure,  any  timber 
i-.iling  formed  of  crofs  beams  of  Aying  corniches,  the 
i''|uare  compaitiments  or  paDoels  of  which  are  enriched 
wilh  fculpture,  ptunting,  or  gilding ;  fuch  are  tbofe  in 
the  palaces  of  Italy,  and  in  the  apartments  a£  Luxem- 
bourg  at  Parls. 

SomTA,  or  Sqffu,  is  aIfo  ufed  for  the  underiide  or 
face  of  an  arefaitrav'e  ;  and  more  particularly  fbr  that  of 
the  coiona  or  larmier,  which  the  ancients  called  lacunar^ 
the  Prench  pla/ond,  and  we  ufually  tbe  drip.  It  is  en- 
riched  whh  compartments  of  roies ;  and  in  the  Doric 
order  has  1 8  drops,  difpofed  io  three  ranks,  iiK  in  each, 
phced  to  the  li^t  of  the  guttae,  at  the  bottom  of  tbe 
triglyphi. 

SOFI,  or  SoPHi.     See  Sophi. 

SOFT£NING,  in  Pamting,  the  mixing  and  diluU 
ing  of  colours  with  the  bru(h  or  pendl. 

SOHO,  the  name  of  a  fet  of  works,  or  manufa£lory 
of  a  variety  of  hardwares,  belonging  to  tbe  late  Mr 
Boulton,  fituated  on  the  borders  ot  Sta£ford(hire,  within 
two  mtles  of  Birmingham  ;  now  io  juAly  celebrated  as 
to  deferve  a  ihort  hiAoiical  detail. 

About  30  years  ago  the  prenuTes  con{ifted  of  a  rmall 
mill  and  a  few  obfcuie  dwellings.  Mr  Boulton,  in  con- 
junAion  with  Mr  Fothergill,  tJben  his  partner,  at  an  ex- 
pence  of  9000I.  ere£led  a  handrome  and  exten(ive  edi- 
fice,  with  a  view  of  manafa£luring  metallic  toy«.  The 
firft  produ£lions  confi(led  of  buttons,  buckles,  watch- 
chains,  trinkets,  and  fuch  other  artides  as  were  peculiar 
to  Birmingham.  NoveIty,  tafte,  and  ^ariety,  were 
faowever  alwaiys  confpicuous ;  and  plated°wares,  known 
by  ^  name  of  SheSield  plate,  comprifing  a  great  'va- 
riety  of  ufe(til  and  omamental  articles,  became  another 
permanent  (iibjed  of  manufa£lure. 

To  open  channels  for  the  conrumption  of  the(e  com- 
JDodities,  all  the  northem  part  of  £urope  was  expIored 
by  the  mercantile  partner  Mr  Fothergill.  A  wide  and 
eztenlive  correfpondence  was  thus  eftabh'(hed,  the  un- 
dertaking  became  well  known,  and  the  mannfadurer, 
by  becoming  his  own  merchant,  eventually  enjoyed  a 
double  pro(it. 

Impelled  by  an  ardent  attachtnent  to  the  arts,  and  by 
ihe  patriotic  ambition  of  foiming  his  favourite  Soho  into 
a  frmtiul  feminary  of  artiAs,  tbe  prcpriclor  extended  his ' 


views }  and  men  of  lafte  aad  talents  were  now  (oug^ 
for,  and  Iib»ally  patronifed.  A  Tucce&^ul  imitation  of , 
ihe  French  or  mouli/e  omamenls,  confifting  of  vafe8, 
tripods,  candelabr^,  &c.  &c.  extended  the  celebrity  of 
the  works,  Services  of  plate  and  other  works  in  iA\et. 
both  roa(rive  and  airy,  were  added,  and  an  aflay  o(Ece 
was  eftabli(hed  in  Birminglum. 

Mr  Watt,  the  ingenious  improver  of  ihe  fteam-en- 
gine,  was  aiterwards  taken  into  partneHUp  with  Mr 
Boulton  ;  and  they  carried  on  at  Sotio  a  m3nufa£lory  of 
fteam-engines,  not  lefs  beneCcial  to  the  public  than  ia* 
crative  to  themfelves.  This  valuable  madiine,  thc  na- 
ture  and  escellencies  of  which  are  defcribed  in  another 
place  (foe  STEAM-Etigine),  Mr  Boulton  propeied  to  ap- 
ply  to  the  operarion  of  coining,  and  fuitable  apparatus 
was  ereded  at  a  great  expence,  for  the  purpole  <^  bdog 
employed  by  govemment  to  make  a  new  copper-coinage 
£»1  the  kingdom.  ArtlAs  of  merit  were  engaged,  an<I 
ipecimens  of  exquifite  delicacy  were  exhi&ted ;  the 
works  were  al(b  employed  upon  highly  fini(hed  medals 
and  private  coin*.  To  enumerate  all  iJie  produ£lions  of 
ihis  manufaAory  would  be  tedious  (a). 

In  a  national  view,  Mr  Boulton's  undertakings  «re 
highly  va1uab]e  and  important.  By  coIleAing  aroand 
liiin  artiAs  of  various  deTcriptions,  rival  talents  have  been 
called  forth,  and  by  fucceflive  comperition  have  been 
muItipUed  to  an  textent  highly  beneficial  to  the  public. 
The  manual  arts  partook  of  the  benefit,  and  became 
proportipnably  iraproved. 

A  barren  heath  has  been  covered  with  plenty  and  po- 
pulation  ;  and  Mr  Beuhon's  works,  "which  in  their  in- 
tincy  were  little  known  and  attetided  to,  now  cover  ^e- 
veral  acres,  give  employnKnt  to  more  tlnn  6oo  perfonSy 
and  are  faid  to  be  the  firft  of  their  idnd  in  Europe. 

SOIL,  the  mottld  covering  the  furfiace  of  the  eartb, 
tn  which  vegetables  grow.  It  ferve$  as  a  fupport  for 
^egetables,  and  as  a  refervoir  for  receiving  and  commu- 
nicating  tkeir  nouii(hment. 

Soils  are  commonly  double  or  triple  compounds  of  the 
iĕveral  reputed  primitive  earths,  except  the  barytic. 
The  magneCin  Jikewife  fparing1y  occurs.  The  more 
fertile  foils  a(Ford  aIfo  a  (inall  proportion  of  coally  fub- 
ftance  arifing  froffl  putre&dion,  and  fome  traces  of  ma- 
rine  acid  and  gypfum.  The  vulgar  divifion  into  day, 
chalk,  Tand,  aod  gravel,  is  wcll  underftood.  Loam  de- 
notes  any  foil  moderately  adhefive  j  and,  according  to 
the  ingredient  that  predominates,  it  receives  the  epithets 
of  clayey,  chalky,  fandy,  or  gravelly.  The  intimale 
mixture  of  clay  with  the  oxydes  of  iron  is  called  lilly 
and  is  of  a  hard  confiftence  and  a  dark  reddi(h  colour. 
Sotls  are  found  by  analyfis  to  contain  their  earthy  ingre- 
dients  in  very  diAerent  proportions.  According  to  M. 
Giobert,  fertile  -mould  in  the  vicinity  of  Turin,  where 
the  fall  of  rain  amounts  yearly  to  40  inches,  aiTords  for 
'each  100  parts,  from  77  to  79  of  filex,  from  8  to  14  of 
argill,  and  from  5  to  12  of  calx  ;  befide$  about  one-half 
of  carbonic  matter,  and  nearly  sn  equal  weight  of  gas, 
partly  carbonic  and  partly  hydrocarbonic.  The  fame 
exper!inenter  reprefent«  the  compofition  of  barren  foil» 
in  fimilar  fituations  to.  be  from  42  to  88  per  cent.  of  fi- 
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(a)  It  was  at  this  place,  in  the  year  1772,  that  Mr  £ginton  invented  an  expeditious  metbod  of  copying  pie^ 
(ares  in  «1  j  bot  we  do  not  kaow  how°far  this  method  has  fucceeded. 
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lex,  from  20  to  30  of  argill,  and  {roin  4  to  20  of  calx. 
Tbe  celebrated  Bergman  found  rich  fo!ls  in  the  vallejrs 
of  Sweden,  where  the  annual  quantity  of  rain  is  24 
^  inches,  to  contain,  for  each  100  parts,  j6  of  Aliceous 
fand,  14  of  argill,  and  30  ofcalx.  In  the  climate  of 
Paris,  where  tne  average  fall  of  rain  is  20  inches,  fettile 
mixtures,  according  to  M.  Tillet,  vary  from  46  to  52 
per  cent,  of  £lex,  and  from  11  to  17  of  argill,  with  37 
of  calx.  Hence  it  appears  that  in  dry  countries  rich 
carths  are  of  a  clofer  texture,  and  contain  more  of  the 
calcareous  ingredient,  with  lefs  of  the  liliceous.  Mr 
Arthur  Young  has  difcovered,  ihat  the  .value  of  fettile 
lands  is  nearly  proportioned  to  the  quantities  of  gas 
which  equal  weights  of  their  foiI  afford  bj  dilUllation. 
See  ACRICULTURE  Iru/ex. 

SOISSONS,  an  ancient,  largc,  and  conSderable  city 
cf  Prance,  in  the  department  of  AiTne  and  late  province 
of  Soiffonnois.  It  was  the  capital  of  a  kingdom  of  the 
fame  name,  under  the  firft  race  of  the  French  monarchs. 
It  contains  about  1 2,000  inhabitants,  and  is  a  bifhop's 
lee.  The  environs  are  charming,  but  the  ilreets  are 
narrow,  and  the  houfes  ill-built.  The  fine  cathedral  has 
one  of  the  moft  conCderable  chapters  in  ihe  kingdom  ; 
and  the  bilhop,  when  the  archbiOiop  of  Rheims  was  ab- 
fent,  had  a  right  to  crown  the  king.  The  caftle,  thcugh 
ancient,  is  not  that  in  which  the  kings  of  the  firft  race 
refided.  SoiAbns  is  feated  in  a  very  ple*rant  and  ferUle 
valley,  on  the  river  Airne,  30  miles  weft  'by  north  of 
Rheims,  and  60  north-eaft  of  Paris.  £.  Long.  3.  24. 
Xi.  Lat.  49.  23. 

SOKE,  or  SoK.     See  Socace. 
SOKEMANS.     See  Soc  and  SocACE. 
SOL,  in  Mu^c,  the  fifth  note  of  the  gamut,  ul,  te, 
mi,fa,/o/,  /a.     See  Gamut. 

SoL,  or  Sou,  a  French  coin  made  up  of  copper  mixed 
with  a  liltle  filver,  and  is  worth  upwards  of  an  Engli(h 
halfpenny,  or  the  23^  part  of  an  £ngli(h  (hilling.  The 
fol  when  firft  Aruck  was  equal  in  value  to  12  deniers 
Toumois,  whence  it  was  aIfo  called  Jou»ain,  a  name  it 
ftill  retains,  though  its  ancient  value  be  changed ;  the 
fol  having  been  Gnce  augmented  by  tl^reC  deniers,  and 
Aruck  with  a  punchcon  of  a  fleur-de-Iis,  to  make  it  cur- 
rent  for  15  deniers.  Soon  after  the  old  Tols  were  coined 
over  again,  and  both  old  and  new  were  indifferently 
made  current  for  15  deniers.  In  1709,  the  value  of 
the  fame  fols  was  raifed  to  ]  8  deniers.  Towards  the 
latter  end  of  ihe  reign  of  Louis  XIV.  the  fol  of  1 8  de- 
niers  was  again  lowered  to  1 5  ;  and  by  the  late  king  it 
was  reduced  to  the  original  value  of  1 2..  What  it  is  at 
prefent  pofterity  may  perhaps  difcOver. 

The  Dutch  have  alfo  two  kinds  of  fols :  the  one  of 
filver,  called  fo/t  de  grot,  and  likewife  fchel/ing ;  the 
other  of  copper,  called  alfo  the ffuyver. 

SoL,  the  Sun,  in  Aflronomy,  jiflro/ogy,  &c.  See 
ASTROKOMY,  pafjim. 

SoL,  in  C/iemiflry,  is  gold  ;  thus  called  irom  an  opi- 
nion  that  this  metal  is  in  a  particular  manner  under  tiit 
itiAuence  of  the  fun. 

SoL,  in  Hera/dry,  denotes  Or,  the  golden  colour  tn 
the  arms  of  fovereign  princes. 

SOL^US,  or  SoLEUS,  in  Anatamy,  one  of  the  ex- 
tenfor  mufcles  of  the  foot,  rifing  from  the  upper  and 
hinder  parts  of  the  tibia  and  Cbular 
I     SOLAN-G008E.      See  Pelicanus,  Orkitholocy 
Index. 
\  3 
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SOLANDRA,  a  genus  of  plants  belonging  to  tlie  S»>da 
clafs  of  monadelphia,  and  to  the  order  of  polyandria ;    .  .1 
and  in  the  natural  fyftem  arranged  under  tbe  ^Sth 
der,  Tricoccetr.     Sce  Botaky  Index. 

SOLANUM,  a  genus  of  the  monogynia  order, 
longing  to  the  pentandria  clals  of  plants  ;  and  In 
tural  method  ranking  tmdcr  the   28  th  otder,  Lurida. 
See  Botaky  bidex. 

SOLAR,  fomething  belonging  to  the  SuK. 
SOLAR-S/>ots.     See  Astronomy  Index, 
SOLDAN.     See  Sultan. 

SOLDANELLA,  a  genus  of  plants  belonging  to 
the  claf$  of  pentandria,  and  order  of  monogynU  ;  atxl  in 
the  natural  fyftem  airanged  uuder  the  2  ill  oider,  Preeiit. 
See  BoTAKY  Index. 

SOLDER,  Sodder,  or  Soder,  a  metallic  or  minetal 
compofi(ion  ufed  in  foldering  or  joiiung  together  othei 
metals. 

'  Solders  are  made  of  gold,  filver,  copper,  tin,  bifmuth, 
and  lead  ;  ufually  obIerving,  that  in  tbe  compoGtion 
there  be  fome  of  the  metal  that  is  to  be  foldered  taiiti 
with  fome  liigher  and  finer  metals.  Gold(iniths  ufuaUy 
make  four  kinds  of  folder,  viz.  Tolder  of  eight,  wbete 
to  reven  parts  of  filver  there  is  one  of  brafs  or  coppcr ; 
(blder  of  fix,  where  only  a  fizth  part  is  copper  ;  foIder 
of  four,  and  foIder  of  three.  It  is  the  misture  of  cop- 
per  in  the  folder  that  makes  railed  pkte  come  alwajs 
cheaper  than  flat. 

As  mixlur«s  of  gold  with  t  little  copper  tre  &ttnd 
to  melt  with  lels  heat  than  pure  gold  itfelf,  thefe  inii- 
tures  ferve  as  folder$  for  gold  :  two .  pieces  of  fine  gold 
are  foldered  by  gold  that  has  a  (mall  admixture  of  cop- 
per  ;  and  gold  alloyed  with  copper  is  foldered  by  fucli 
«s  is  alloyed  with  more  copper:  the  woikmen  add  a 
little  filver  as  well  as  copper,  and  vary  the  proportioni 
of  the  two  to  one  another,  fo  as  to  make  the  colour  of 
the  folder  correfpond  as  nearly  as  may  be  to  that  of  tli« 
piece.  A  mixture  of  gold  and  copper  is  alib  a  f(d<kr 
for  fine  copper  as  well  as  for  fine  gold.  Geld  being 
particularly  difpofed  to  unite  with  iron,  proves  an  es^ 
cellent  foIder  for  the  finer  kinds  of  iron  and  Aeel  inAiu-, 
ments. 

The  folder  ufed  by  plumbers  is  made  of  two  ponndt 
of  lead  to  one  of  block-tin.  Its  goodnefs  is  trieii  by 
melting  it,  and  pouring  the  bignefs  of  a  crown-piece  oa 
a  table ;  for,  if  good,  there  will  arife  little  bright  (hining 
fiars  therein. '  The  folder  for  copper  is  made  like  tbat 
of  the  plumbers  ;  only  with  copper  and  tin ;  and  for 
very  nice  works,  inftead  of  tin,  they  fometimes  ufe  a 
quantity  of  filver.  Solder  for  tin  is  made  of  two-tbirdt 
of  tin  and  one  of  lead,  or  of  equal  parts  of  each ;  bnt 
where  the  work  is  any  thing  delicate,  as  in  organ-pipcs, 
where  the  jun£lure  is  lcarce  difcemible,  it  is  made  of 
one  part  of  bifmulh  and  three  parts  of  pewter.  The 
pewterers  ule  a  kind  of  foIder  made  with  two  parts  af 
tin  and  one  of  bifmuth ;  ihis  compofition  melts  wilb  the 
Ieaft  heat  of  any  of  the  foIders. 

Silver  foIder  is  that  which  is  made  of  two  piirts  of 
filver  and  one  of  brafs,  and  ufed  in  (bldering  thole  me- 
tals.  Spelter  foIder  is  made  of  one  part  of  brais  and 
two  of  fpelter  or  zinc,  and  is  ufed  by  the  braricrs  znd 
copperrmiths  for  foldering  brats,  copper,  and  iron.  l'bis 
folder  is  imptoved  by  adding  to  each  ounce  of  it  one 
pennyweight  of  filver ;  but  as  it  does  not  uKlt  n-ithout 
a  condderuble  degree  of  heat,  it  cannot  be  ufcd  i^ben 
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l^    it  a  ineonvenient  to  heat  the  work  red-hot ;  in  which 

.  I      ofe  copper  and  btals  are  Ibldered  with  filver. 

}f^'^.     Thoagh  fpelter  (blder  be  much  cheaper  than  filver- 

'    '  folder,  yet  workmCn  in  many  cafe»  prefer  the  latter. 

And  Mr  Boyle  informs  lu,  that  he  has  found  it  to  run 

with  fo  moderate  a  heat,  as  not  much  to  endanger  the 

nelting  of  the  delicate  parts  of  the  work  to  be  ^oldered; 

and  if  well  made,  this  (iiver  folder  wlU  lie  even  upon  the 

ordinary  kind  itfelf  j  and  fo  fill  up  thofe  little  «avities 

that  may  chance  to  be  left  in  the  Rrd  operation,  which- 

is  not  eafily  dene  without  U  folder  more  eafily  fulible 

than  the  firll  made  ufe  of.     As  to  iron,  it  is  fufficient 

tbat  it  be  heated  to  a  white  heat,  and  the  two  extremities, 

in  th!s  &a.tt,  he  hammered  together )  by  which  means 

they  become  incorporated  one  with  the  other. 

SOLDERING,  the  joining  and  faftening  together  of 
two  ]»eces  of  the  iame  metal,  or  of  two  diiierent  metals, 
by  the  fufion  and*  application  of  fome  metalllc  compofi- 
tion  on  the  estremities  of  the  metalt  to  be  jaitied. 

To  folder  upon  filver,  brafs,  or  iron  :  Take  filver,  five 

pennyweights ;  brars,  four  pennyweighcs  :  melt  them  to- 

getber  for  foft  iblder,  which  runs  foonell.     Take  filTer, 

five  pennyweights }  copper,  ihrse  pennyweights :  melt 

them  together  far  hard  folder.     Beat  the  lolder  thin, 

•nd  lay  tt  on  the  place  to   be  foldered,  which  muft  be 

firft  fitted  and  bound  together  with  wire  as  occafion  re* 

^oiret ;  then  take  borax  in  powder,  and  temper  it  like 

pap,  and  lay  it  upon  the  (blder,  letting  it  dry ;  then 

cover  it  with  live  coals,  and  blow,  and  it  mll'  run  im- 

aediately }  take  it  prefently  out  of  the  fire,  and  it  is 

done.     It  is  to  be  obferved,  that  if  any  thing  is  to  be 

ibldered  in  two  places,  which  cannot  well  be  done  at  one 

time,  you  m\i&  firft  folder  with  the  harder  folder,  and 

then  with  the  foft;  for  if  it  be  fitft  done  with  the  foft, 

it  will  unfalder  agaln  befbre  the  other  is  faftened.     Let 

it  be  oblenred,  that  if  you  would  not  have  your  foIder 

run  about  tbe  piece  that  is  to  be  foldered,  you  muft  rub 

fuch  places  over  with  chalk.— 1 1  the  foldering  either  of 

gold,  filver,  copper,  or  either  of  the  metals  above  men- 

t:oned,  therĕ  is  generally  ufed  borax  in  powder,  and 

ibmetimes  rofin.     As   to  iron,  it  is  fufficient  that  it  be 

heated  red-hot,  and  the  two  extremities  thus  hammered 

tosether,  by  wbich  means  they  will  become  incorporated 

with  each  other.     For  the  finer  kinds  of  iron  and  lleel 

inftruments,  however,  gold   proves  an  exceUent  folder. 

Thu  metal  will  diflblve  twice  or  thrice  its  weight  of 

iron  in  a  degree  of  heat  very  far  lels  than  that  in  which 

iron  itfelf  melts  ;  hence  if  a  fmall  plate  of  gold  b  WTap- 

ped  round  the  parts  to  be  juined,  and  afterwards  melted  '   cipal  ftreet. 

by  »  blow-|Hpe,  it  Kiongly  unites  the  pieces  together     fum  for  Tuch 

«ithoat  anv  injury  to  the  mftrumrnt,  however  delicate. 

SOLDIER,  a  military  man  lilted  to  ferve  a  prince 

or  ftate  in  conGderation  of  a  certain  daily  pay.' 

SOLHIEB-Crab.    SeeCANCER,  Entomolocy  InJex. 
Frejh  Water  SOLDIEB.     3fee  Stratiotes,  Botaky 
InJex. 

SOLE,  tn  the  manege,  •  (brt  of  hom  under  a  horle*s 
ibot,  which  is  much  more  tender  than  the  other  horn  that 
cncompafles  the  foot,  and  by  reaibn  of  its  hardnefs  is  pro- 
perly  called  the  ktrn  ot  hoof. 

SoLE.    See  Pleuronectes,  Tchthtologt  Index. 
SOLEA.    See  Sandal  and  Shoe. 
SOLECISM,  in  Granimar,  a  falfe  maoner  of  fpeak- 
iag,  contrary  to  the  rules  of  gramraar,  either  in  refpeift 
af  declenfion,  conjttgation,  or  frnta».  ■  ■The  word  is 
VM»XIX.PartU. 
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Greek,  *«XMiewyM<,  derived  from  the  So/i,  a  people  of  SoteciTm 

Attica,  who  b«ng  tranfplanted  to  Cilicia,  loft  the  pu- 

rity  of  their  ancient  tongue,  and   became  ridiculous 

to  the  Athenians  for  the  improprieties  into  which  they 

fell. 

SOLEMN,  fomething  performed  with  much  pomi>, 
ceremony,  and  expence.  Thus  we  fay,  foIemn  feafts, 
foIemn  fhnerals,  folemn  games,  &c. — In  \vn,foUmn  fig- 
nifies  fomething  authentic,  ot  what  is  clothed  in  all  it» 
formaIities. 

SOLEN,  Razor-sheath,  or  Kni/e-handle  SheJI ;  a 
genus  belonging  to  the  clafs  of  vermei,  and  order  of 
tejiacea.     See  CoNCHOLOGY  lndex. 

SOLEURE,  •  canton  of  SwiiTerland,  which  holds 
the  iith  rank  in  the  Helvetic  confederacy,  inU>  which 
it  was  admitted  in  the  year  148 1.  It  ftretches  partly 
through  the  plain,  and  partly  along  the  chains  of  tbc 
Jura,  and  contains  about  50,000  inhabitants.  It  is  35 
miles  in  length  from  north  to  fouth,  and  35  in  breadih 
from  eaft  to  weft.  The  foiI  for  the  muft  part  is  exceed- 
ingly  £ertile  in  com  ;  and  the  diftri£ts  wiihin  the  Jura- 
abound  in  excellent  pallures.  The  trade  both  of  the 
town  and  canton  is  of  little  value,  although  they  are 
very  commodiouHy  fituated  for  an  ext«nfive  commerce. 
It  is  dfvided  into  11  bailiwicks,  the  inhabitantso^which 
sre  all  Roman  Catholics  except  thofe  i^f  the  bailiwick  of 
Buckegberg,  who  profefs  the  reformed  religion.  The 
fovereign  power  reAiies  in  the  great  council,  whicb, 
comprifing  the  fenate  or  little  council  of  36,  confifts  of 
102  members,  cholen  by  the  fenate  in  equal  proportions 
from  the  1 1  tribes  or  companies  into  which  the  ancient 
burghers  are  diftributed  ;  and,  owlng  to  the  diitlndioa 
between  the  ancient  and  the  new  burghers  (the  former 
coriAHing  of  only  85  ^amilies)  the  government  was  £}r- 
merly  a  compIete/ariAocracy. 

SoLEURE,  an  ancient  and  extremely  neat  tqwn  of 
SwiiTerland,  capital  of  the  canton  of  the  fame  name.  It 
contains  about  4000  inhabitants,  and  is  pleafantly  (c»t- 
ed  on  the  Aar,  which  here  expand$  into  a  noble  river. 
Among  the  mo&.  remarkable  objeds  of  curiofity  in  this 
town  is  the  new  church  of  St  Urs,  which  was  'begun 
in  1762  and  fini<hed  in  1772.  It  is  a  noble  edifice  of. 
a  whiti(h  grey  ftone,  drawn  from  the  neighbouring  quar- 
ries,  which  admits  a  politti,  and  is  a  fpecies  of  rude  mar-' 
ble.  The  lower  part  of  the  building  is  of  the  Corin- 
thian,  the  upper  of  the  CorapofiLe  order.  The  fa^ade,. 
which  conlills  of  a  ponico,  furmounted  by  an  elegant 
tower,  preients  itfelf  finely  at  the  extremity  of  the  prih- 
It  coft  at  leaft  8o,OOOl.  a  conilderable 
a  fmall  republic,  whofe  revenue  fcarcely 
exceeds  1 2,oool.  a-year.  Soleure  is  furrounded  by  le- 
gular  ftone  fortifications,  and  is-  20  miles  notth-north-eaft 
of  Bem,  27  fouth-fouih-»'eft  of  Bade,  and  45  weft  of 
Zjrich.     E.  Long.  7.  20.  N.  Lal.  47.  15. 

SOLFAING,  in  Mujic,  the  nammg  or  pronooncing 
the  feveral  notes  of  a  (bng  by  the  fyllables  n/,  re,  mi,fa, 

fol,  &c.  in  leaming  to  fing  it. 

Of  the  feven  notes  in  the  French  (cale  ut,  re,  mi,fa^ 

fol,  la,fi,  only  four  are  uled  among  us  in  finging,  as 
mi,  fa,  fol,  la  ;  their  ofRce  is  principally,  in  fiiiging, 
that  by  applying  them  to  every  note  of  the  fcale,  it  may 

not  only  be  pronounced  vrith  mote  ea(e,  but  chieHy 
that  by  them  the  tones  and  femitones  of  the  natur^ 
fcale  may  be  better  marked  out  and  diftinguinied.   This 

defign  is  obtained  by  the  four  [yllableajatji/,  *ia,  nd. 
3  N  *  Thus 
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6olfaing,  Thus  from  fa  to/ol  is  a  tone,  alfo  from  fol  to  /o,  anA 
iiolCatcrra.^  £rom  /«  to  nu,  without  diftlngui(htng  the  greater  or  le& 
'  "  tone }  but  from /d  toyi,  alfo  from  mtX.ofa,  is  only  a 
femitone.  -  lf  then  thefe  be  applied  in  this  ax6.t.T,fa,fol, 
la,fa,fol,  la,  ttu,fa,  &c.  they  exprefs  the  natural  feries 
from  C ;  and  if  that  be  repeated  to  a  fecund  or  third 
odave,  we  fee  by  them  how  to  expre(s  all  the  different 
orders  of  tones  and  femitones  in  tlie  diatonic  fcale  ;  and 
ilill  above  m<  will  Aand,ya,yo/,  la,  and  belowit  the  fame 
inverted  la,  fol,  fa,  and'  one  mi  is  always  diitant  from 
another  an  odave  ;  which  cannot  be  faid  of  any  of  the 
ieft,  becaufe  after  mi  afcending  come  alw»y$fa,fo/,  /a, 
which  are  repeated  invertedly  defcend)ng. 

To  conceive  the  ufe  of  this,  it  is  to  be  remembered, 
tbat  tbe  ficft  thing  in  learning  to  Cng,  is  to  make  one 
raife  a  fcale  of  notes  by  tones  and  femilones  to  an  oc- 
tave,  and  defcend  again  by  the  fame  ;  and  then  to  rife 
and  fall  by  greater  interva]s  at  a  leap,  as  thirds  and 
fourths,  &c.  and  to  do  all  this  by  beginning  at  noles  of 
different  pitch.  Then  thofe  notes  are  reprefented  by 
lines  and  fpace$,  to  which  thefe  fyllables  are  applied, 
and  the  learners  taught  to  name  each  line  and  fpace 
thereby,  which  makes  what  we  call  fo/faiiig ;  the  ufc 
whereof  is,  that  while  ihey  are  leaming  to  tune  the  de> 
grees  and  intervals  of  found  exprefied  by  notes  on  a  line 
or  fpace,  or  learning  a  fong  to  which  no  words  are  ap- 
plied,  they  may  not  only  do  it  the  better  by  means  of 
articulate  founds,  but  chiedy  that  by  knowing  the 
degrees  and  interval$  expreffed  by  thofe  fyUables,  they 
may  more  readily  know  the  places  of  the  femitones,  and 
-  the  true  diAance  of  the  notes.  See  the  article  Sing- 
ing; 

SOLPATERRA,  a  mountain  of  Italy  in  the  king- 
dom  of  Naples,  and  Terra  di  Lavoro.  This  mountain 
appears  evidently  to  have  been  a  volcano  in  ancient 
times  ;  and  the  (oil  is  yet  fo  hot,  that  the  workmen  em- 
ployed  there  in  making  alum  need  nothing  elfe  beOdes 
the  hcat  of  the  ground  for  evaporating  their  liquids. 
Of  this  mountain  we  have  the  folIowing  account  by  Sir 
William  Hamikon.  "  Near  AHruni  (another  moun- 
tain,  formerly  a  volcano  likewife)  lires  the  Solfaterra, 
which  not  only  retains  its  cone  and  crater,  but  much 
of  its  former  heat.  In  the  plain  within  the  crater, 
fmoke  iffues  from  many  parts,  as  alfo  fram  its  lides : 
here,  by  means  of  (lones  and  tiles  heaped  over  the  cre- 
vices,  through  which  the  (inoke  paffes,  they  colled  in 
an  aukward  manner  what  they  call  fa/e  armmiaco; 
and  from  the  fand  of  the  plain  they  extra£l  fulphur  and 
alum.  This  fpot,  well  attended  to,  might  certainly 
produce  a  good  revenue,  whereas  I  doubt  if  they  have 
httherto  ever  cleared  200I.  a-year  by  it.  The  hollow 
found  produced  by  ihrowing  a  heavy  flone  on  the  plain 
of  the  crater  of  the  So]faterra,  feems  to  indicate  that  it 
is  fupported  by  a  fort  of  archcd  natural  vault ;  and  one 
is  induced  to  think  that  there  is  a  pool  of  water  be- 
neath  this  viiult  (which  boils  by  the  heat  of  a  fubter- 
raneous  fire  ftill  deeper),  by  the  very  rooift  fleam  that 
iffues  irom  tbe  cracks  in  the  plain  of  the  SoIfaterra, 


which,  like  that  of  btnllng  wat;r,  run$  off  a  fwoid  or  So:^ 
knife,  prefented  to  it,  in  great  drops.  On  tlie  oatlide,  j 
and  at  the  foot  of  the  cone  of  the  SoUaterra,  towards  ^ 
the  lake  of  Agnano,  water  ru(hes  oul  of  the  rocks  b 
hot  as  to  raiTe  the  qmckiilver  in  Fahrenheit's  thermo- 
meter  to  the  degree  of  boiling  water  (a)  ;  a  faA  of 
which  I  was  myfelf  an  eye-witnefs.  Tnis  place,  well 
worthy  the  obfervation  of  the  curious,  has  been  takeii 
litlle  notice  of}  it  is  called  the  i^wrr/t.  The  com. 
mon  people  of  Naples  have  great  iaith  in  the  eSicacy  of 
this  water  }  and  make  mucb  of  it  in  all  cutaneous  dif- 
orders,  as  well  as  for  another  diforder  that  prevails  heie. 
It  leems  to  be  impregnated  chieAy  with  fulphur  and 
alum.  When  you  approach  your  ear  to  the  rocks  of 
the  Pifciarelli,  from  whence  this  water  ouzes,  you  he»r 
a  horrid  boiling  noife,  which  feems  to  procecd  from 
the  huge  cauldron  that  may  be  fuppofed  to  be  under 
the  plain  of  the  Solfaterra.  On  the  other  fide  of  the 
Solfaterra,  next  the  fea,  there  is  a  rock  which  has  com- 
municated  with  the  fea,  till  part  of  it  was  cut  away  to 
make  the  road  to  Puzzole ;  this  was  undoubtedly  a  con- 
Sderable  lava,  that  ran  £rom  the  Solfaterra  when  it  was 
an  a£live  volcano.  Under  this  rock  of  Iava,  which  u 
more  than  70  feet  high,  there  is  a  Atatum  of  pumice 
and  aflies.  This  ancient  lava  is  about  aquarterofa  I 
mile  broad  -,  you  meet  with  it  abruptly  bc£cue  you  come 
in  iaght  of  Puzzole,  and  it  fituflie$  as  abruplly  withb 
about  100  paces  of  the  town.  The  andent  name  of 
the  Solfaterra  was  Forum  Vu/eani;  a  Arong  proof  of  its 
origin  from  fubterraneous  fire.  The  degree  of  beat 
that  the  Solfaterra  has  preferved  for  fo  many  ages, 
feems  to  have  calcined  the  Aones  upon  its  cone  and  in 
its  crater,  as  they  are  v«ry  white  and  crumble  eafily  b 
the  hotteft  parts. 

SOLICITOR,  a  perfon  employed  to  take  cate  of 
and  manage  fuils  depending  in  tbe  courts  of  law  or 
equity.  Solicitors  are  within  the  Aatute  to  be  firoin, 
and  admitted  by  the  judges,  before  tbey  ate  allowed 
to  pra£life  in  our  courts,  in  like  manner  as  attomeys. 

There  is  al(b  a  great  oSicer  of  the  law,  next  to  the 
attorney-general,  who  is  Ayled  the  king'$  folicitor-ge- 
neral ;  who  holds  his  oiTice  by  patent  during  the  king'8 
pleafure,  has  the  care  and  concem  of  managiog  tbi 
king's  affairs,  and  bas  fees  for  pleading,  befi&  other 
fees  arifing  by  patents,  &c.  He  attcnds  on  the  pttTy- 
council ;  and  the  attorney-general  and  he  were  aticiently 
reckoned  among  the  olRcers  of  the  exchequer ;  they 
have  their  audience,  and  come  within  the  bar  in  aU 
other  courts. 

SOLID,  in  Fhi/ofo/>hy,  a  body  whole  parts  are  (b 
Srmly  conneded  together,  as  not  eaGly  to  give  way  or 
flip  (rom  each  other ;  in  which  itDStfo/id  (lands  oppoTed 
\.ofuit/. 

Geometricians  define  a  folid  to  be  the  ihird  fpecies 
of  magnitude,  or  that  whicb  has  three  dimen(ion$,  t1z. 
length,  breadth,  and  thicknefs  or  depth. 

Solids  are  commonly  divided  into  regular  and  irregti- 
lar.     The  regular  foIids  are  thofe  terminated  by  regular 

txA 


(a)  "  I  have  remarked,  that  a&er  a  great  fall  of  rain,  the  degree  of  heat  in  this  water  is  much  leis', 
which  will  account  for  what  Padre  Torre  fays  (in  his  book,  intitled  Hijloire  (t  F/ttnomenet  du  Vefuve),  ihat 
when  he  tried  it  in  company  wilh  MonAeur  de  la  Condamine,  the  degree  of  heat,  upoii  Reaumur's  thenn^- 
meter,  was  68°. 
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IbU    and  equal  planes,  and  are  only  Hn  ih  number,  viz.  the 

S     telrahedron,  which  confifts  of  four  equal  tiiangles  ;  thc 

P"",  cube  or  hesahedron,  of  fix  equal  fqu3res  ;  the  odahe- 

l'      dron,  of  eight  equal  triangles;    the  dodecahedron,  of 

t«e!ve-,  and  the  icoChedron,  of  twenty  equal  triangles. 

The  irrcgular  folids  are  almoll  iniinite,  comprehend- 

ing  all  fuch  as  do  not  come  under  the  deCnition  of  re- 

gnlar  folids ;  as  the  fphere,  cylinder,  cone,  parallelogram, 

pnTm,  paTallelopipcd,  &c. 

SoLiDS,  in  Anatomy,  are  the  bones,  ligaments,  mem- 
branes,  mufcles,  nenrcs  and  veffels,  &c. 

The  (blid  parts  of  the  body,  though  equally  compo- 
fed  of  veffels,  are  different  with  regard  to  their  confi(l- 
ence ;  fome  being  hard  and  others  foft.  The  hard,  as 
the  bones  and  cartilages,  give  firmnefs  and  attitude  to 
die  body,  and  fulhin  the  other  parts :  the  foft  parts, 
either  alone  or  together  with  the  hard,  ferve  to  execute 
tbe  animal  {unf\ion*.     See  Anatomt. 

SOLIDAGO,  a  genus  of  plants  belonging  to  the 
clafs  of  /yngenejia^  and  to  the  order  of  polygamia  Juper- 
jka ;  and  in  the  natural  fyftem  ranging  under  the  ^pth 
order,  Compojitie.     See  Botaxt  lndex. 

SOLIDITY,  that  property  of  matter,  or  body,  by 
which  it  excludes  all  other  bodies  from  the  place  which 
itrelf  poffeffes ;  and  as  it  would  be  abfurd  to  fuppole 
that  two  bodies  coald  poffefs  one  and  the  fame  place  at 
the  lame  time,  it  follows,  that  the  fofteft  bodies  are 
e»]nally  foKd  with  the  hardeft.  See  Metaphisics, 
N»44.  173,  &c. 

Among  geometricians,  the  folidity  of  a  body  denotes 
the  quantit7  or  fpace  contained  in  it,  and  is  called  alfo 
\m  folid  conlent. 

The  folidity  of  a  cube,  prifni,  cylinder,  or  paraHelo- 
pped,  is  had  by  mulliplying  its  baTis  into  its  height. 
The  folidity  of  a  pyramid  or  cone  is  had  by  mul- 
tiplying  either  the  whole  bafe  into  a  third  part  of  the 
bcightl  or  the  whole  height  into  a  third  part  of  the 
bafc. 

SOLILOOUY,  a  reafoning  or  difcourre  which  a 
man  holds  witii  himlelf ;  or,  more  properly,  according 
to  Papias,  it  is  a  difcouTfe  by  way  of  anfwer  to  a  que(- 
tion  that  a  man  propores  to  himfelf. 

SoliIoquies  are  become  very  common  on  the  modem 
ftage ;  yct  nothing  can  be  more  inartiiicial,  or  morc  un- 
nalural,  than  an  aftor'$  making  long  fi)eeches  to  him- 
ftlf,  to  conyey  his  intentions  to  the  audience.  \Vhere 
fach  difcoveries  are  neceffary  to  be  made,  the  poets 
Ihould  rather  take  care  to  give  the  dramatic  perfons 
fuch  conddants  as  may  neceffarily  (hare  their  inmoft 
thoughts  ;  by  which  means  they  will  be  more  nalurally 
conreyed  to  the  audience  ;  yet  even  this  is  a  fhift  which 
an  accurate  poet  would  not  have  occaGon  for.  The 
following  lines  of  the  duke  of  Buckingham  concerning 
the  ufe  and  abufe  of  ibl!Ioquies  dcferve  attention  : 

Soliloquies  had  need  be  very  few, 
Extremely  Ihort,  and  fpoke  in  paAlon  too. 
Our  lovers  talking  to  themfelves,  for  want 
Of  others,  make  the  pit  their  coniidant : 
Nor  is  the  matter  mended  yet,  if  thus 
They  truft  a  friend,  only  to  tell  it  us. 

SOLIMAN  II.  emperdr  of  the  Tuiks,  furnamed 
the  Magnijieent,  was  the  only  fon  of  Selim  I.  whom  he 
fucceeded  in  1520.  He  was  educated  in  a  manner  ve- 
ty  different  from  the  Ottoraan  princes  in  general ;  for  he 


was  inftru£led  in  the  maxim5  of  politics  and  the  (ecrets    Solimia- 
oC  govemment.     He  began  his  reign  by  reftoring  thofe        11 
peribns  their  poffeflions  whom  his  father  had  unjuftly .     °"'    ■ 
plundered.     He  re-e^abliOied  the  authority  of  the  tri- 
bunals,  which  was  almoA  annihilated,  and  beftowed  the 
govemment   of  provinces    upon   none  but   perfons  of 
wealth  and  probity  :    "  I  would  have  my  viceroys  (he 
ufed  to  fay)  refemble  thofe  rivers  that  fertilize  the  Selds 
through  which  they  pafs,  not  thofe  torrents  which  fweep 
every  thing  before  them." 

After  concluding  a  trace  with  Ifmael  Sophy  of  Per- 
fia,  and  fubduing  Gozeli  Bey,  who  had  raifed  a  rebel- 
lion  in  Syria,  he  turaed  his  arms  againft  Europe.  Bel- 
grade  was  taken  in  1521,  and  Rhodes  fell  into  his 
hands  the  year  folIowing,  after  an  obftinate  and  enthu- 
fiaflic  defence.  In  1526  he  defeated  and  flew  the  king 
of  Hungary  in  the  femous  battle  of  Mohatz.  Three 
years  after  he  conqoered  Buda,  and  immediately  laid 
fiege  to  Yienna  itfelf.  But  after  continuing  20  days 
before  that  city,  and  affaulting  it  20  times,  he  was  obli- 
ged  to  retreat  with  the  lofs  or  8o,oco  men.  Some  time 
after  he  was  dcfeated  by  the  PerSans,  and  dirappointed 
in  his  hopes  of  taking  Malta.  He  fucceeded,  however, 
in  difpoffefiing  the  'Genoefc  of  Chio,  an  ifland  which  had 
belonged  to  tnat  republic  for  more  than  200  years. 

He  died  at  the  age  of  76,  while  he  was  befieging  Si- 
gcth,  a  town  in  Hungary,  on  the  ^oth  Auguft  i  j6o. 

He  was  a  prince  of  the  ftri£ieft  probity,  a  lover  of 
juttice,  and  vigorous  in  the  e.itecution  of  it ;  but  he  f  ar- 
niAied  all  his  glory  by  the  cruelty  of  his  difpofilion. 
After  the  battle  of  Mohatz  he  orderpd  1 500  prifoners, 
moft  of  them  gentlemen,  to  be  ranged  in  a  circle,  and 
beheaded  in  prefence  of  his  whole  army. 

Soliman  thought  nothing  impcffible  which  he  com- 
manded  :  A  general  having  rcceived  orders  to  throw  a 
bridge  over  the  Drave,  wTote  him,  that  it  was  impof- 
fible.  The  fultan  fent  him  a  long  band  of  linen  with 
thefe  words  written  on  it :  "  The  empeior  Soliman, 
thy  maftei,  orders  thee  to  build  a  bridge  over  the  Drave 
in  fpite  of  the  difiiculties  ihou  mayeft  meet  wilh.  He 
informs  thee  at  the  fame  time,  that  if  the  bridge  be  not 
finiftied  upon  his  arrival,  he  will  hang  thee  with  the 
very  linen  which  informs  thee  of  his  wilT." 

SOLIPUGA,  or  Somfuga,  in  Natural Hi/lon/,  the 
name  given  by  the  Romans  to  a  ^mall  venomous  infeft 
of  the  fpideT-kind,  called  by  the  Greeks  heliocentros ; 
both  words  fignifying  an  animal  which  ftings  moft  in 
the  country  and  feafons  where  the  fun  is  moft  hot. 
Solinus  makes  this  creature  peculiar  to  Sardinia ;  but 
this  is  contrary  to  all  the  accounts  given  us  by  the  an- 
cients.  It  is  common  in  Africa  and  fome  parts  of  Ym- 
rope.  AlmoA  all  the  hot  countries  produce  this  veno- 
mous  little  creature.  It  lies  under  the  fand  to  feize 
other  infefls  as  they  go  by ;  and  if  it  meet  with  any 
uncovered  part  of  a  man,  produces  a  wound  which 
proves  very  painful ;  it  is  faid  that  the  bite  is  abfolulely 
morlal,  but  probably  this  is  not  trae.  Solinus  writes 
the  word  fo/ifuga,  and  fo  do  many  others,  erroneouAy 
deriving  the  name  from  the  notion  that  this  animal  Hics 
from  ihe  fun's  rays,  and  buries  itfelf  in  the  fand. 

SOLIS,  Antonio  DE,  an  ingenious  Spanift)  writer, 
cf ■  an  ancient  and  illuftrious  faroily,  bom  at  PIacenza 
an  Old  Caftile,  in  1610.  He  was  intendcd  for  the 
law ;  bnt  his  inclination  toward  poctry  prevailed,  and 
he  cullivaled  it  wilh  great  fuccefs.  Philip  I V.  of  Spain 
3  N  2  made 
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made  liim  one  of  his  recretaiies ; 
the  queen-Tegent  appointed  him  hiAoriographer  of  the 
,  Indies,  a  place  of  ereat  profit  and  honour  :  his  Hiftoiy 
of  the  Conqueft  of  Mesico  ftiows  ihat  (he  conld  not 
h^ve  named  a  fitter  perron.  He  h  better  known  by  thit 
hiltory  at  leail  abroad,  ihan  by  his  peetry  and  dramatic 
writings,  though  in  thefe  he  was  alfo  dilHnguiOied.  He 
tumed  prieH  at  57  ycar8of  age,  and  died  in  1686. 

JSOLITARY,  that  wbich  is  remote  from  the  com- 
pany  or  commerce  of  olhers  of  the  fame  fpecies. 

SOLITARIES,  a  denomtnation  of  nun»  of  St  Petei' 
of  Alcantara,  indituted  in  1676,  the  dttign  of  which 
was  to  imitate  the  fevere  penitent  life  of  that  faint. 
Thus  they  are  to  keep  a  conUnual  lilence,  never  to 
open  their  moutht  to  a  Aranger ;  to  employ  their  time 
whoUy  in  fpiritual  exercifes,  and  leare  their  tempo- 
ral  concemt  to  a  number  of  maids,  vi4io  haTe  a  particu* 
lar  fuperior  in  a  feparate  part  of  the  monadery  :  they 
always  go  bare-footed,  without  fanda1$ ;  gird  tbemfelves 
with  a  thick  cord,  and  wear  no  linen. 

SOLO,  in  the  Italian  mufic,  is  freqaently  u(ed  in 
pieces  confi(ling  of  feveral  parts,  to  mark  thofe  that  are 
to  perform  alone  ;  as  Jioutofolo,  violinofolo.  It  is  alfo 
ufed  for  fonatas  compofed  fbr  one  vio1in,  one  German 
flute,  or  other  indmment,  and  a  bafs ;  thus  we  fay, 
Cortlh?!  folosy  Geminiani^s^olos,  &c.  When  two  or  three 
parts  play  or  fin^  feparate1y  from  the  grand  chorus, 
they  ar6  called  a  Joifoli,  a  irefoli,  &c.  Solo  it  ibme- 
times  denoted  by  S. 

SOLOMON,  the  fon  of  DaTid  king  af  Krael,  re- 
nowned  in  Scripture  for  his  wifdom,  riches,  and  magni- 
ficent  temple  and  other  buildings.  Towards  the  end 
of  his  life  ne  fullied  all  his  former  glory  by  hit  apoHacy 
firom  God ;  from  which  caure  vengeance  was  denoun- 
c^d  agatnd  his  houfe  and  nation.  He  died  about  975 
B.  C. 

SOLOMON^s  Seal,  %  fpedes  of  Cokyallaiiia,  wbieh 
fee,  BoTANY  Index. 

SOLON,  one  of  the  ieven  ynk  men  of  Greece,  was 
bom  at  Salamis,  of  Athenian  parents,  who  were  de- 
fcended  ftam  Codrus.  His  father  leaving  little  patri- 
mony,  he  had  recourfe  to  merchandire  for  his  fubfift- 
ence.  He  had,  bowever,  a  greater  tbirft  after  know- 
Isdge  and  fame  than  atter  riches.  and  made  his  mercan- 
tile  voyages  fubfervient  to  the  increafe  of  his  intellec- 
tual  treaiures,  He  very  early  cultivated  the  art  of  poe- 
try,  and  applied  himfeli  to  the  fludy  of  moral  and  civil 
wifdom,  When  the  Athenians,  tired  out  with  a  long 
and  troublefsme  war  with  the  Megarenfians,  fbr  the  re- 
covery  of  the  ifle  of  Salamis,  prohibited  any  one,  under 
pain  of  death,  to  propolĕ  the  renewal  of  their  claim  to 
ihat  idand,  Solon  thinkin^  the  prohibition  difhonourable 
to  ^e  ftate,  and  finding  many  of  the  younger  cilizens  de- 
Arous  to  revive  the  war,  feigned  himrelf  mad,  and  took 
care  to  have  thc  report  of  his  inCanity  Tpread  through  the 
aty.  In  tbe  mean  time  he  compofed  an  elcgy  adapted 
to  the  ftate  of  public  atbirs,  which  he  committed  to 
memory.  Every  thing  being  thus  prepared,  he  fallied 
fqrth  into  the  market-place  with  the  kind  of  cap  on  hii 
head  which  was  commonly  wom  by  firk  perfons,  and, 
afcending  the  herald's  ftand,  he  delivered,  to  a  num^- 
rous  crowd,  hit  hmentation  for  the  defrrtion  of  Salamis. 
The  verfes  were  heard  with  general  applaure  ;  and  Pi- 
fiftratus  feconded  his  adTice,  and  urged  the  people  to 
renew  tb^  lyar.    The  decice watimmediatdy  repealed; 
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and  after  liit  death  the  cldm  to  Sahoiis  was  ttSamti ;  and  the  cmAA  <i 
the  war  was  committed  to  Solon  and  PiBAratiM,  nho, 
by  means  of  a  Aratagcm,  defeated  the  M^aitoiGtni, 
and  recoveted  Salamit. 

Hit  popularity  wu  estendcd  through  Grecee  io  coa. 
fequcnce  of  a  fuccef^I  alliance  which  he  fonned  amcng 
the  Aatet  in  defence  of  the  temple  at  Delphot  againft  the 
Cirrhaeant.  When  diffenfions  bad  ari^en  at  Athensbe< 
tween  the  rich  creditort  and  their  poor  debtort,  Soka 
was  created  archon,  with  the  united  powert  of  fupicaie 
legidator  and  magiftrate.  Hc  ioon  reftored  harmony 
between  the  rich  and  poor :  He  cancelled  the  debtt 
whicb  had  proved  the  occafion  of  fo  mucb  oppreSon ; 
and  ordained  that  in  (uture  tu>  creditor  (koold  be  aUow* 
ed  to  feize  the  body  of  the  debtor  for  his  fecttrity :  He 
tnade  a  new  diftribtttion  of  the  people,  inilituteid  new 
courts  of  judicature,  and  framed  a  judicioua  code  of 
laws,  which  afterwardt  became  the  ImSs  of  the  lawi  of 
the  twelye  tables  in  Rome.  Amone  his  criminal  lawi 
ere  many  wife  and  excellent  regulam>ns  ;  but  tbe  code 
it  neceffarily  de(isdiv«  whh  relped  tb  tho(ĕ  principlei 
which  muft  be  derived  from  the  knowledge  of  the  tnt 
God,  and  of  pure  morality,  as  the  certain  toundations  of 
national  happineft.  Two  of  them  in  particular  weie 
Ytrj  exceptionable ;  thc  permidSon  of  a  ytriuntary  exile 
t0  pcHbnt  tbat  had  been  guilty  of  premcditated  mur- 
der,  and  the  appointment  of  a  le&  (eTere  puni&nwBt 
(br  a  rape  than  for  feduftion.  Thoie  who  wi(h  to  fce 
accurately  Aated  the  comparative  exccllencc  of  the  lawi 
of  Moles,  of  Lycurgttt,  and  Solon,  may  con&lt  Piiie 
DiAertationt  rclative  to  Natoral  and  Rercaled  Relipon 
by  Teyler's  Theolo^cal  Socicty,  vol.  ix. 

The  intennew  wluch  Solon  it  faid  to  haTe  had  widi 
Croerus  king  of  Lydia,  the  folid  remarks  ef  the  &ge 
aiiter  furveying  the  monarch^  t«ealth,  the  recoUcAion  af 
tho(ĕ  remarlu  by  CraBfttt  when  doomcd  to  die,  and  ihe 
noble  condud  ot  Cynit  on  that  occafion,  are  known  to 
CTcry  lchoolboy.  Solon  died  in  the  iAand  of  Cypui, 
about  the  8oth  year  of  his  age.  Statuei  were  eicdcd 
to  hit  memory  iMth  at  Athens  and  Salamit.  His  thiifi 
af^er  knowledge  continued  to  the  laft :  "  I  grow  M 
(faid  he)  leaming  many  thingt."  Among  the  apoflH 
thegms  and  precepts.wbich  have  been  afcribed  to  Ssliai, 
•re  the  (bUowing:  Laws  arc  £ke  cobwebs,  that  eo> 
tanglc  the  weak,  but  are  broken  through  by  the  (boDg. 
Hc  who  has  leamed  to  obey,  will  know  how  to  con. 
mand.  In  all  thingt  let  reafon  be  your  gnide.  DiK- 
gently  contemplatc  eiceUent  thingt.  In  eTery  tlmig 
that  you  do,  conGder  the  end. 

SOLSTIC£,  in  Aflronotng,  that  time  when  thc  fiin 
it  in  one  of  thc  folftitial  pcuiitt ;  that  ii,  when  he  it  at 
his  greBteft  diftance  from  the  equator ;  thus  called  be- 
caufe  he  then  appeart  to  ftand  (lill,  and  not  to  dwage 
his  di(tance  from  the  equatorfor  fiHnetiiiie ;  an  appear- 
ance  owing  to  the  obliquity  of  oor  fphere,  and  which 
thoiĕ  liTing  nndcr  tbe  equator  are  (bangeis  ta 

The  (blAices  are  two  in  each  year ;  the  seAital  oc 
rummer  (blAice,  and  the  hyemal  or  winter  iitlSicc.  The 
fummer  folftice  is  when  the.  fnn  feems  te  detcribe  the 
tropic  of  cancer,  which  is  on  June  32.  when  he  ihakct 
the  Iongeft  day  :  the  winter  fol(Kce  is  when  the  fim  cn- 
tcrt  the  firft  degree,  or  (ccms  to  ddcribe  the  trapic  af 
capricom,  which  is  on  December  33.  when  he  askes 
the  (hortcR  day.  This  is  to  be  underAood  las  ia  oat 
optthcni  haDiff  heie )  fer  m  the  i(i«tlw(n,  iIk  lbn't  ca- 
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M  that  into  cancei  the  winler  folltioe.  The  li/io  poioU 
P*^  .  of  the  ecliptic,  wherein  the  fttn's  greated  Bfcei>t  above 
'  tbe  cquator,  and  his  defcent  below  it,  arc  teiminated, 
atecaUed  tht  Jo^itta/ fionlf  i  and  .a  cirde,  fuppofed  to 
pafs  throc^  the  poles  ol'  the  world  and  tliefe  points,  is 
ealled  titt /«i/lttuiitcahre,  The  fummer  folAitial  point  is 
in  the  beginning  of  the  fir{l  degree  of  cancer ;  and  is 
ctlled  the  <9fnw/  mjtoatntr  point  i  and  the  winter  fol- 
ftitiBl  point  is  in  the  heginning  «f  the  fir(l  degree  ,of  ca- 
yrieom,  and  is  called  ihe  wnler poira.  ■  Thefe  two  points 
are  diametrically  oppoiite  to  each.other. 

SOLUTION,  in  Chen^ry,  d«notes  an  intimate 
imion  of  folid  with  Auid  bodies,  fo  as  to  fbrm  a  tranfpa- 
lent  liquor.     See  Chemistry  ptj/im, 

SOLV£NT,  that  which  dilTolyes  a  fcdid  body  ioto  a 
tranfparent  fluid. 
SOLWAY  Moss.  See  Moving  Moss. 
SOMBRERO,  the  name  of  an  uninhabited  ifland  iq 
tke  Weft  Indies  in  tbe  form  of  an  bat,  whencc  the  name 
is  derived.  It  is  alib  the  name  of  one  of  the  Nicobar 
'AiTkAi  in  the  £aft  Indies'. 

Woaderful  Plant  o/SoMBBESO,  is  a  Arange  kind  of 
ienritiTe  plant  growing  in  the  £aft  Indies,  in  iandy  bays 
and  in  ihallow  water.  It  appears  like  a  Aender  Aiaight 
fiick  ;  but  when-  you  attempt  to  touch  it,  immediately 
withchraws  itfelf  into  the  fand.  Mr  Miller  gives  an  ac- 
M^ii.  count  tS  it  in  his  dercription  of  Sumatra.  He  fays, 
P*V  the  Malays  call  it  /o/an  /oul,  that  is,  fea  grals.  He  ne- 
'  vcr  conld  ob&rve  any  Untacula ;  but,  after  many  unfuc- 
eels&l  sittempts,  drew  out  a  broken  piece  about  a  fcot 
Jong.  It  was  perfeftly  Araight  and  uniform,  and  re- 
&mbled  a  worm  drawn  over  a  knitting  necdle.  When 
dry  it  appears  like  a  coral. 

SOM£RS,  JoHN,  lord  high  chancellor  of  £ngland, 
was  biMii  at  WorceAer  in  1652.  He  was  educated  at 
Ozfard,  and  afterwards  entered  hiinfelf  at  the  Middle- 
Temple,  wbere  he  Audied  the  law  with  great  vigour.  In 
1688  he  was  one  of  the  counfel  for  the  feven  biihops  at 
dieir  tiial,  and  argued  with  great  leaming  and  cloquence 
agaioA  the  difpenfing  power.  In  the  convention  which 
met  by  the  piincc  of  Orange's  fummons,  January  22. 
1689,  he  feprefented  Worcefter }  and  was  one  of  the 
nanagen  for  the  Houfe  of  Commons,  at  a  oonference 
vith  the  HouTe  of  Lordt  upon  the  word  abdicated, 
Soon  afteT  the  acceHion  of  King  'Wllliam  and  Queen 
Mary  to  the  throne,  he  was  appointed  folicitor-general, 
and  ieceived.  the  honoor  of  knighthood.  In  1692  he 
was  made  attomey  general,  and  in  1693  advanced  to 
the  poft  of  lord  keepei  of  the  great  feal  ci  £ngland.  In 
1^95  he  piopofed  an  expedient  to  prevent  the  praSice 
of  cEppii^  the  coin.  In  1697  he  was  created  lord 
Soaaers,  baion  of  £ve(faam,  and  made  lord  high  chan- 
cellor  of  England.  In  tbe  beginning  of  1 700  he  was 
lemoTcd  from  his  poft  of  lord  chancellor,  and  the  year- 
after  wu  impeached  of  high  crimea  and  mifdemeanon 
bjr  the  Hoafe  of  Commons,  of  whioh  be  was  acquitted  - 
qMn  trial  by  tbe  Houfe  of  Losds.  He  then  letired 
to  a  ftudious  courfe  of  liile,  and  wat  chofen  preAdent  of  - 
thc  Royal  Sedety.  In  1 706  he  propofed  a  bill  for  the 
ngulation  dt  the  law ;  and  the  fame  year  was  one  of 
t^  pHOcipal  managers  for  the  union-  bctween  £agland 
^id  Scothmd.  In  j?o8  be  was  made  lord  preSdent  of 
the  couacil  %  £rom.wJuch  poft  he  was  remo^edin  17 10, 
■f»a.  the  chiang9.c1f.tbe  iiiimftry.    In  tbe  .latter  cn4.p|. 
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and     Q.'>een  Anne^  ^^gn  bis  lordlhip  grew  vaf  infirm  m    SoiBev>' 
his  health  ;  .which  is  fuppofed  to  be  the  reaion  that  hc 


held  no.  other  poft  Jthao  a  feat  at  the  council-table,  aftef ,[ 
the  acceJion  of  King  George  I.  He  died  of  an  apo- 
pleAic  fitin  1716.  Mt  Addifon  has  drawn  his  cba* 
rafter  very  beautifully  in  the  Freeholder. 
.  SOMERSETSHlR£,  a  county  of  England,  takine 
its  name  from  Sdmcrton,  once  the  capital,  between  jo' 
and  51P  27'  north  latitude,  and  between  1°  2j'  and  2"  59* 
weft  longitude.  It  is  boonded  on  the  weft  by  Devon- 
ihire,  oa  the  fouth  by  DQTfet(hire,  on  the  north  by 
£riftol  chanoel  or  the  Sevein  fea,  on  the  north  eaft  by 
a  fffiall  part  of  Gloucellerdure,  and  on  the  eaft  by  Wilt- 
Aiire.  It  is  one  of  the  largeA  counties  in  England,  ex- 
tending  in  lengthfrom  eaft  to  weft  about  68  miles  \  ia 
bieadth,  where .  bioadeft,  from  fouth  to  north,  about 
47  }  and  240  in  circuraference.  It  is  dtvided  bto  42 
huadreds,  in  which  ate  3  citles,  32  market-towns,  1700 
villagfs,385parifl)es  of  wbich  132  are  vicarages,  contain» 
ing  more  ihan  i,ooo,poo  of  acres,  and  about  273,750 
fouIs.  It  fendi>  18  members  to  parliament,  viz.  two  for 
the  county,  two.for  JBriftol,  two  fi>r  Bath,  two  for  Wells, 
two  for  .Taunton,  two  for  Bridgewaler,  iwo  for  UcheAer, . 
two  for  Milbourn-port,  and  two  for  Minehead. 

The  aii  of  this  counl(y  is  vcry  mild  and  whokrome, 
erpecially  that  of  the  hilly  part.  The  foil  in  general  is  - 
exceeding  rich,  (o  that  fingle  acres  very  commonly 
produce  forty  or  fifty  buAieh  of  wheat,  and  there  bave 
been  inftances  of  fome  producing  fixty  of  barley.  As. 
tbere  is  very  fine  paAure  both  for  Aieep  and  black  cat- 
tle,  it  abounds  in  both,  which  are  as  large  as  thofe  oi^ 
Lincolnlhiie,  and  their  flefli  of  a  finer  grain.  In  confe« 
quence  of  ttus  abundance  of  black  catde,  great  quantl- 
ties  of  cheefe  are  made  in  it,  of  which  that  of  .Cheddat 
is  thought  equal  to  Parmeian.  In  the  hilly  parts  are 
found  coal,  lead,  copper,  and  lapis  calaminaris.  Wood 
thrives  in  it  as  well  as  in  any  county  of  the.kingdom. 
It  abounds  alfo  in  peafe,  beans,  beer,  cyder,  fruit,  wild- 
fowl,  and  falmon  ;,  anditsmineial  watcrs  are  celebrated 
all  ovei  the  world» 

The  riches  of  this  county,  both  natural  and  acqui*  ~ 
.Tcd,  exceed  thofe  af  any  olher  in  the  kingdom,  Middle-. 
fex  and  YorkAiire  escepted.     Tbe  woollen  iiianufac- 
ture  in  -all  its  branches  is  canied  on  to  a  ycry .  great  ex- 
tent }  and  in  fome  partt  of  thc  county  great  auantitiet 
of  linen  are  made.     If  to  thefe  the  produce  of  various 
other  commodities  in  whicb  it  aboundi\  is  added,  the 
amount  of  the  whole  muft  undoubtedly  be-  very  great. 
Its  foieign  trade  mufl  alfe  be  allowedto  be-vcry  .exten. 
five,  whcn  it  is  confidered  that  it  has  a  large  trade  for 
fea-coal,  and  poETeAiM,.  befidcs  other  ports,  that  of  Brif. 
tol,  a  tawn  of  th«v.grcatcft  trade.in  £;igland,.  next  to  , 
London. 

Befides  rmall  Areams,  it  is  well  Watered  and  fupplied 
with  fifli  by  the  rt«ers  Sevein,  Ayod,  Parrel,  FrOome,, 
Ax,  Torre,  and  Tonc.    Its  greateft  hiUs  are  Mendip,  . 
Ppuldon,  and  Quantock,.  of  which  the  firft  abo)iQds  in. 
coal,  lead,  &c.     The  rivers  Sevem  and  Panel  breed  ve- 
ty  fine  falmon.     The  chief  town  is  BriAoI. 

SOMERTON,.  an  ancient  town  in  SomerfetihIre, 
from  whcace  the  counly  derives  its  name.  It  is  123- 
nulet  from  London  ^  it  has  five  Areets,  containing  251  • 
haufes,  which  are  mofily  built  of  .the  blue  ftone  from  • 
the  quarries  in  the  neighbourhood.  It  is  govemed  by< 
cgnAables,  and  has  a  hall  for  petty  fefilons.    Ihe  «tr- 
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Sooinam-  ket  for  com  is  condderable,  and  it  has  revcrnl  jairs  for 
cattle.  The  church  has,  what  is  not  yery  frequent,  an 
oiiangu/ar  tower  wtth  fix  bells.  N.  Lat.  51.4.  W.  Long. 

»•  53- 

SOMNAMBULI,  perfons  who  walk  in  thcir  (lcep. 

See  Slkepwalkkrs, 

SOMNER,  WiLl<iA5l,  an  eminent  Englilh  anliqua- 
•ty,  was  bom  atCanterburj  in  i6c6.  His  firft  treatile 
was  The  Antiquilies  of  Canterbury,  which  he  dedicated 
to  ArchbiJhop  Laud.  He  ihen  appUed  himfelf  to  the 
Hudy  of  the  Saxon  language  ;  and  having  made  'himfclf 
mader  of  it,  he  perceived  that  the  old  gloffaty  prefixed 
to  8ir  Roger  Twifden's  edition  of  the  laws  of  Kiiig 
Henry  L  printed  in  1644,  ^^•'  ^^ulty  in  many  places  j 
he  therefore  added  to  that  edition  notes  and  obferva- 
tions  valuable  for  their  leaming,  with  a  very  ufeful 
glolTary.  His  Trealife  of  Gayelkind  was  finiflied  a- 
bout  1648,  though  not  publi(hed  till  1660.  Our 
author  was  zealouily  attached  to  King  Charlĕs  T,  and 
in  1648  he  publi(h:d  a  pocm  on  his  ruATerinj^s  and 
death.  His  &ill  in  the  Saxon  tongue  led  hlm  to  in- 
quire  inlo  mo(l  of  the  Ewopean  languages  ancient  and 
modem.  He  aflifted  Dugdalc  and  Dodfworth  in  com- 
piling  the  Monajlicon  Anglicanum.  His  Saxon  Dic- 
tionary  was  printed  at  Oxford  in  1 659.  He  died  in 
1669. 

SON,  an  appellation  givcn  to  a  male  child  confidered 
in  the  relation  he  bears  to  his  parents.  See  Parent 
and  FiLiAL  Piety. 

SONATA,  in  Mujic,  a  piece  or  compofitlon,  intend- 
ed  to  be  performed  by  indmments  only  ;  in  which  fenfe 
it  Aands  oppo&d  to  cantata,  or  a  piece  defigned  for  the 
voicc.     See  Cantata. 

The  fonata  then,  is  properly  a  grand,  free,  humorous 
compofition,  diverfified  with  a  great  variety  ofmotions 
and  expre(nons,  extraordinary  and  bold  (Irokes,  fi- 
gtires,  &c.  And  all  this  purely  according  to  the  fancy 
of  the  compofer  ;  who,  without  conGning  himfelf  tb  any 
general  mles  of  counterpoint,  or  to  any  fixed  number  ot 
meafure,  gives  a  loofe  to  his  genius,  and  rons  from  one 
mode,  meafure,  &c.  to  another,  as  he  thinks  fit.  This 
fpecies  of  compo(ilion  had  its  rife  about  the  middle  of  the 
I7th  century  ;  thofe  who  have  raoft  excelled  in  it  were 
BaAani  and  Corelli.  We  have  fonatas  of  i,  2,  3,  4,  5, 
6,  7,  and  even  8  parts,  but  ufually  they  are  penormed 
by  a  fingle  violin,  or  wilh  two  violins,  and  a  thorough 
bafs  for  the  harpAchord  ;  and  frequently  a  more  figured 
bafs  for  the  bafs  viol,  &c. 

There  are  a  thoufand  diiFerent  fpecies  of  fonatas; 
but  the  Italians  ufually  reduce  them  to  two  kinds.  Su^ 
onate  de  chiefa,  that  is,  fonatas  proper  for  church  mufic, 
which  ufually  begin  with  a  grave  folemn  motion,  fuit- 
able  to  the  dignity  and  fanftity  of  the  place  and  the 
fervice,  after  which  they  ftrike  into  a  brKker,  gayer, 
and  richer  manner.  Thefe  are  what  they  more  pecu- 
liarly  call  fonatas.  Suonate  de  camera,  or  fonatas  for 
ihe  chamber,  are  properly  feriefes  of  feveral  little 
pieces,  for  dancing,  only  compofed  to  ihe  fame  tune. 
They  ufually  begin  with  a  prelude  or  little  fonata, 
ferviitg  as  an  introduaion  to  all  the  reft  :  afterwards 
come  the  allemand,  pavane,  courant,  and  other  ferious 
dances ;  then  jigs,  gavots,  minuets,  chacons,  pa^ecailles, 
and  other  gayer  airs :  the  whole  compofed  in  the  fame 
tune  or  modci 

SONCHUS,  Sow-THISTLE,  in  Botany,  a  genus  of 
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plants  belongin?  to  the  clafs  oi  Ji/ngene/iti,  and  to  ihe  or- 
der  oipo/ygamta  tequa/ii ;  and  in  thenatural  fyftemian- 
gcd  under  the  ^^th  order,  CompoJitx.  Tbe  rcceptacle  * 
is  naked  ;  the  calyx  is  imbricated,  bellying  and  conical ; 
thc  down  of  ihe  feed  is  fimple,  ^eiTile,  and  very  foft ; 
the  fecd  is  ovaI  and  pointed.  Therc  are  13  Ipecies; 
tbe  mariiimus,  p;)luftris,  fruticofus,  arvenfis,  oleraccus, 
tenerriraus,  plumieri,  alpinus,  Horidanus,  fibincus,  tata- 
ricus,  tuberofu9,  and  canadeiifis.  Four  of  thefe  are  na- 
tives  ofBritain. — i.Po/uJlris,x&vt^  fow-thiftIe.  The 
ftem  is  ere£t,  from  fix  to  ten  feet  high,  branched  and 
hairy  towards  tlie  top  :  the  leaves  are  firm,  broad,  half 
pinnated,  ferraled,  and  (liarp-pointed ;  the  lower  ones 
lagittate  at  ihe  bafe  :  the  Aowers  are  of  a  deep  yellow, 
large,  and  difperfed  on  the  tops  of  thc  branches :  ihe 
calyx  is  rough.  It  is  frequent  in  mar(hes,  and  liowers 
in  July  or  AuguA. —  2.  Anienjis,  corn  fow-thiflle.  Tbc 
leaves  are  alternate,  runcinate,  and  heart-(haped  at  tbe 
bafe  ;  the  root  creeps  under  gtound  ;  the  ftera  it  three 
or  four  feet  high,  and  branched  at  the  top.  It  grows 
in  com-fields,  and  Aowers  in  Auguft. — 3.  O/eraceus, 
.common  fow-thiftle.  The  llalk  is  fucculent,  pifiular, 
and  a  cubit  high  or  rooTc ;  the  leave$  are  broad,  embia- 
cing  the  ftem,  generally  deeply  finuated,  fmooth,  or 
prickly  at  the  edges  ;  the  Aowers  are  of  a  pale  yellow, 
nuraerous,  in  a  kind  of  umbel,  and  termisal ;  the  calys 
is  fmooth.  It  is  frequent  in  wafte  places  and  cultivated 
grounds. — 4.  A/pinus,  blue-Aowered  fow-llijftle.  The 
ftem  is  ere£l,  purplilh,  branched,  or  fimple,  from  thcee 
to  fix  feet  high  :  the  leaves  are  large,  fpiooth,  and  finu- 
ated ;  the  extreme  fegment  large  and  triangular  :  the 
Aowers  are  blue,  and  grow  on  hairy  vifcid  pcdicles,  in 
long  fpikes  :  the  calyx  is  brown.  This  fpecies  is  &UDd 
in  Northumberland.  • 

SONG,  in  Poetry,  a  little  compofition,  confifting  of 
eafy  and  natural  veTfes,  fet  to  a  tune  in  ordet  to  be  fung. 
See  PoETRY,  N°  120. 

SoNG,  in  Mujic,  is  applied  in  general  to  a  fingle  piece 
of  mufic,  whether  contriyed  for  the  veice  or  an  va&.vi' 
ment.     Sce  AiR. 

SoNC  ofBirds,  is  defined  by  the  honourable  Daina 
Barrington  to  be  a  fucce{rion  of  three  or  more  different 
netes,  which  are  continued  without  interruption,  during 
the  fame  intcrval,  with  a  mufica1  bar  of  foar  crolcheti' 
in  an  adagio  movement,  01  whilft  a  pendulum  fwings 
four  feconds. 

It  is  afiirraed,  that  the  notes  of  birds  are  no  more  in. 
nate  than  language  in  man,  and  that  they  depend  npon 
imitation,  as  far  as  their  organs  wiUenable  them  to  imi- 
tate  the  founds  which  they  have  frequent  opportunitics  of 
hearing  :  and  their  adhering  fo  fteadily,  even  in  a  nrild 
flate,  to  the  fame  fong,  is  owing  to  the  neftlings  attend- 
ing  only  to  the  inftmftion  of  the  parent  bird,  whilft  thty 
dirregard  the  notes  of  all  others  that  may  perhaps  be- 
finging  Tound  them. 

Birds  in  a  wild  ftate  do  not  commonly  fing  above  10 
weeks  in  the  year,  whereas  birds  that  have  plenty  of 
food  in  a  cage  fing  the  greateft  part  of •  the  year ;  and 
we  may  add,  that  the  female  of  no  fpecie$  of  bird»  ever 
fings.  This  is  a  wife  provifion  of  nature,  becaufe  her 
fong  would  dircover  her  neft.  In  the  famc  manner,  tfe 
may  ralionally  account  for  her  inferiority  in  pluinage. 
The  faculty  of  finging  is  confined  to  the  cock  birdi ; 
and  accordingly  Mr  Hunler,  in  dilTeding  birds  of  fe- 
veral  fpecies,  found  the  mufcles  of  the  laryns  to  be 
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$mt.    Aronger  in  tlie  nighUngale  than  in  any  other  bird  of 

p-v-— '  the  fime  fize  j  and  in  all  thofe  inllances,  where  he  dif- 

';         k&ei  both  cock  and  hen,  the  fame  mufcles  were  Hrong- 

er  in  the  cock.     To  tlie  famc  purpofe,  it  is  an  obferva- 

tion  as  ancient  as  the  titne  of  Pliny,  that  a  capon  does 

not  crow. 

Some  have  afcribed  the  finging  of  the  cock-bird  in 
the  fpring  folely  to  the  molive  of  pleaSng  his  mate  during 
incubation  j  others,  who  allow  that  it  is  partly  for  this 
end,  believe  it  is  partly  owing  alfo  to  anolher  caufe,  viz. 
the  great  abundance  of  plants  and  infefts  in  the  fpring, 
which,  as  wcll  as  feeds,  are  the  proper  food  of  Cnging 
birds  at  that  time  of  the  year. 

Mr  Barrington  remarks,  that  there  is  no  intlance  of 
any  Cnging  bird  which  exceeds  our  blackbird  in  fize  ; 
and  this,  he  fuppofes,  may  arife  frora  the  difficuUy  of 
its  concealing  itfelf,  if  it  called  the  attention  of  its  ene- 
mies,  not  only  by  its  bulk,  but  by  the  proportionable 
loudnefs  of  its  notes.  This  writer  farther  obferves,  that 
fome  paEages  of  ths  fong  in  a  fcw  kinds  of  birds  corre- 
fpond  with  thc  interyals  of  our  mufical  fca1e,  of  which 
the  cuckoo  is  a  ilriking  and  known  inllance ;  but 
the  greater  part  of  their  fong  cannot  be  reduccd  to  a 
mufical  fcale ;  partly,  becaufe  the  rapidity  is  often  fo 

§reat,  and  it  is  alfo  fo  uncertain  when  they  may  ft6p, 
lat  «ve  cannot  reduce  the  paffage$  to  form  a  mufical 
bar  in  any  time  whatfoeverj  partly  alfo,  becaufe  the 
pitch  of  mo(t  birds  is  confiderably  higher  than  the 
moil  (lirill  notes  of  thofe  indruments  ^rhich  have  the 
greatell  compafs  j  and  principally,  becaufc  the  inter- 
vals  ufed  by  birds  are  commonly  fo  minute,  ihat 
we  cannot  judge  of  thera  from  the  more  grofs  inler- 
val$  into  which  we  divide  our  mufical  o£lave.  This 
writer  apprehends,  that  all  birds  fing  in  the  fame  key  j 
and  in  order  to  d!fcover  this  key,  he  informs  us,  that 
the  followi,\g  notes  have  been  obferved  in  different  birds, 
A,  B  flat,  C,  D,  r,  and  G  -,  and  therefore  E  only  is 
wanting  to  complete  the  fcale  :  now  thefe  intervals,  he 
fays,  can  only  be  Ibund  in  the  key  of  F  wilh  a  (liarp 
third,  or  that  of  G  with  a  flat  third  ;  and  he  fuppofes 
It  to  be  the  latter,  becaufe  admitting  that  the  firft  mu- 
fical  notes  werc  learned  from  birds,  thofe  of  the  cuckoo, 
which  have  been  mofl  attcnded  to,  form  a  flat  third, 
and  mort  of  our  compofitions  are  in  a  flat  third,  where 
muGc  is  fimple,  and  confifts  merely  of  melody,  As  a ' 
farther  evidence  that  birds  fing  always  in  the  fame  key, 
it  has  been  (ound  hy  attending  to  a  nightingale,  as  weU 
8S  a  robin  which  was  educatcd  under  him,  that  the  notes 
reducible  to  our  inlerval$  of  the  o£Uve  were  always  pre- 
cifely  the  fame. 

Moft  people,  who  have  not  attended  to  the  notes- 
of  birds,  fuppofe,  that  every  fpecies  fing  ejtailly  ihe 
fame  tiotes  and  paiTages  :  but  this  is  by  no  means  true  j 
thoogh  it  is  admitted  that  there  is  a  general  refemblance.  - 
Thus  the  London  bird-catchers  prefer  the  foiig  of  the 
Kentiih  goldBnches,  and  EiTeK  chaAlnches  ;  and  fome  of 
the  nightingale  fanciers  prefer  a  Surry  bird  to  thofe  of 
Middlefex. 

Of  all  finging  birds,  the  fong  of  the  nightingale  has 
been  moft  univerfally  admired  :  and  its  fuperiority  (de- . 
duced  from  a  cagcd  bird)  confiil$  in  the  f.<lIowing  parti- 
culars";  its  lone  is  mucb  more  mellow  than  th:it  of  any 
other  bird,  thoagh  at  thc  fame  time,  by  a  propcr  exer- 
tion  of  its  muncai  powers,  it  can  be  very  brilliant.  Ano- 
tber  point  of  fuperiorily  is  ils  continuance  of  fong  with- 
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out  a  paufe,  whVch  is  fometimes  no  Iefs  than  20  (econds ;      Soog 
and  when  rcfpiration  becomes  neceilary,  it  takes  it  with  ^^  H 
as  much  judgment  as  an  opera-finger.     The  ikylark  in      d»r.'"* 
this  particular,  as  well  as  in  compafs  and  variety,  is  only  < 
fecond  to  the  nightingale.     Thc  nightingale  alJro  fing$ 
(if  the  espredion  may   be  allowed)  with  fupenor  judg- 
ment  and  tafte.     Mr  Barrington  has  obferved,  that  his 
nightingale,  which  was  a  very  capital  bird,  began  foftIy 
like  the  ancient  orators ,  referving  its  breath  to  (well  cer- 
tain  notes,  which  by  thefe  means  had  a  moit  aftoniihing 
eWe&..    This  writer  adds,  that  the  notes  of  birds,  which 
are  annually  imported  from  Afia,  Africa,  and  America, 
both  fingly  and  in  concert,  are  not  to  be  compated  to 
thofe  of  European  birds, 

The  foIlo\ving  table,  formed  by  Mr  Barrington,  a- 
greeably  to  the  idea  of  M.  de  Piles  in  cAimating  the 
merits  of  painters,  is  defigiied  to  exhibit  the  compara- 
tive  merit  of  the  Britiftt  finging  birds ;  in  which  20  is 
fuppofed  to  be  the  point  of  abfolute  perfe£tion. 
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Nightingale 
Sky-Iark 
Wood-Iark 
Tit-Iark 
Linnet 
Goldfinch 
ChaiKiich 
Greenfinch 
Hedge-fparrow 
Aberdavine  or  fiikin 
Redpoll 
ThruO» 
Blackbird 

Robin         -         .         . 
Wren 

Reed  fparrow 
Black  cap,  or  Norfolk 
mock  nightingale 

SONNA,  a  book  of  Mahometan  traditions,  which 
the  orthodox  muifulmans  are  required  to  believe.  - 

SONNERATIA,  a  genus  of  plants  belonging  to  the 
clafs  of  ico/andria,  and  to  the  order  of  monogyma.     See  ' 
BoTAKY  Index. 

SONNET,  in  Poeiry,  a  compofition  contained  in  14  ,• 
verics,  viz.  two  Ainr.as  or  meafure$  of  four  veries  each, 
and  two  of  three,  the  firft  eight  verfcs  being  all  in  thtee 
Thimcs. 

SONNITES,  among  the  Mahometans,  an  appella- 
tion  given  to  the  orthodox  muifulmans  or  true  believers'; 
in  oppofition  to  the  feyeral  heretical  it&.%,  particularly 
the  Shiites,  or  foIlowers  of  AIK 

SOOJU,  or  SoY.     SecDoucHOS. 

SOONTABURDAR,  in  the  EaAIndies;  an  at- 
tcndant,  who  carries  a  filver  bludgeon  in  his  hand  about 
two  or  three  feet  long,  and  runs  before  the  palanquin. 
Hc  is  inferior  to  the  chub  Jar ;  the  propriety  of  an  In- 
dian  ncwaury  requiring  two  foontaburdars  for  every 
cLubdar  in  the  train.  Tbc  chubdar  proclaims  ihe  ap- 
proach  of  vifitots,  Stc.     He  generallycarties  a  large  fil- 
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ver  ftaff  about  five  leet  long  !n  lus  handt ;  «nd  among 
the  Nabobs  he  proclainu  Uieir  praifes  aloud  ai  be  tuns 
befbre  th«r  palanquins. 

SOOT,  a  Tolatrle  matter  arifing  from  wood  and  other 
fuel  along  with  the  fmoke  ;  or  rath«r,  it  is  the  Tmoke 
itrelf  condeiifed  and  gathered  to  the  fides  of  the  chim» 
ney.  Though  once  ▼olatile,  however,  foot  cannot  be 
again  iefolved  tnto  vapour  ;  but,  if  diftilled  hj  a  (Irong 
fire,  yields  a  volatile  alkali  and  empyreumatic  oil,  a  con- 
Sderable  quantity  of  fixed  matter  remaining  at  the  bot- 
tom  of  the  diAilling  veflel.  If  bumt  in  an  open  fire,  it 
Aames  wilh  a  thick  fmoke,  whence  other  foot  is  produ- 
ced.  It  is  ufed  as  a  material  for  making  fal  ammoniac, 
«nd  as  a  manure.  See  Am^onia,  muriate  of,  Cbe- 
MI9TRT  Me*. 

SOOT-Black.     See  Couoyn-Mahing. 

SOPHI,  or  SoFi,  a  title  given  to  the  einpet<orof 
Perfia,  importing  ai  much  as  wife,  fiige,  or  philofo- 
pher. 

The  title  ts  by  iome  &id  to  have  taken  its  iife  from 
a  yoong  Aiepheid  named  Sotld,  who  attained  to  the 
crown  of  Pcrfia  in  1370 }  otners  derive  tt  from  the^* 
phoi  or  Ages  andently  called  tna^,  YoAius  gives  a  dif- 
ferent  account  of  the  word :  fophi  in  Arabic,  he  ob- 
ferves,  fignifies  1000/;  and  he  adds,  that  it  was  applied 
by  the  Turks  out  of  derifion  to  the  ktnet  of  Perfia 
cver  fince  I(bmael's  time ;  becaufe,  accordmg  to  their 
feheme  of  religion,  he  is  to  wear  no  other  covering  on 
Us  head  but  an  ordinary  red  woollen  ftuff ;  whence  the 
Perfians  are  aUb  called  htwlbajchs,  q.  d.  rtd-headi.  But 
Sochart  affntes  us,  that  fophi  in  the  original  PerSan 
language,  fignifiet  one  that  is  pure  in  his  religion,  and 
who  prefers  the  fervice  tH  God  in  all  things :  and  de- 
rives  it  from  an  brder  of  reltgious  called  by  the  fame 
aame;  The  fophi$  V8lue  themfelves  on  thdr  illuftrious 
extra£tion.  They  are  defcended  tn  a  right  line  irom 
Hoaffein,  fecond  fon  of  Ali,  Mahomet's  coofin,  and  Fa- 
timaj  Mahomet's  daughter. 

SOPHIS,  or  Sofees,  a  kind  of  order  of  religious  among 
the  Mahometans  in  PerSa,  anfwering  to  what  are  other- 
wife  called  derx>ifes,  and  among  the  Arabs  and  Indians 
faquirs.  Some  will  have  them  called  fophis  from  a  kind 
of  coarfe  camblet  which  they  wear,  c?\\eifouf,  from  the 
eity  Souf  in  Syria,  where  it  is  principally  manufaftured. 
The  more  eminent  of  thofe  fophis  are  complimenled 
with  the  title  fchiek,  that  is,  reverend,  much  as  in  Ro- 
'iniOi  countries  the  religious  are  called  reverend  fathtrs, 
Schiek  Sophi,  who  laid  the  toundation  of  the  gran- 
deur  of  the  royal  houfo  of  Perfia,  was  the  tbunder,  or 
ntther  the  redorer  of  this  order  *.  lihmael,  who  conauer- 
ad  Perfia,  was  himfelf  a  (bphi,  and  greatly  valued  him- 
felf  on  his  being  fo.    He  chofe  all  the  guards  of  his 

Crfon  from  among  th«  religious  of  thit  ordcr ;  and  would 
ve  all  the  ncat  lordt  ot  hit  court  foph{s.  The  king 
«f  Perfia  it  ftiU  grandmafter  of  the  order  \  and  the  lordt 
continue  to  enter  into  it,  though  it  be  now  feUen  under 
fome  contempt.. 

SOPHISM,  in  logk,  «  fpeciout  argument  having 
tbe  appearance  of  truth,  hut  leading  to  ralfehaod.  So- 
pbifmt  are  reduced  by  AriAotle  into  eight  claffet,  an  ar. 
lugemeot  fo  Juft  and  comprehenfive,  that  it  is  equally 
proper  in  prewnt  ai  in  fonner  times.  i.  Ignoratio  e^nchi^ 
m  which  the  fop}uft  feemi  to  determine  the  que(tion, 
white  he  doei  it  only  in  appearance.  Thui  the  queftion, 
**  Whether  tkc  excefi  of  winc  be  hurtfiil  i^  ttcm  t«  be 
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determined  by  provtng,  that  wine  revive$  the  (piritl  ttid 
gives  a  man  courage :  Ijut  the  principal  point  is  here  kept 
ottt  of  fight ;  for  ftill  it  may  be  hurtful  to  heahh,  to  for- 
tune,  and  reputation.  2.  Petitio  princi/m,  a  begging  of 
the  qoeftton,  or  talung  for  granted  that  which  remains 
to  be  proved,  as  if  any  one  (hould  imdertake  to  ptove 
that  the  foul  is  extended  throogh  all  the  parts  0!  the 
body,  becaufe  it  reiides  in  every  member.  This  is  af. 
firming  the  fame  thing  in  different  words.  3.  Reafoaing 
in  a  circle }  as  when  the  Roman  Catholics  prove  tbe 
Scriptures  to  be  the  word  of  God  by  (he  authority  of 
the  church,  and  the  authority  of  the  church  from  the 
Scriptures.  4.  Non  caufa  firo  cattfa,or  \!ttczt[\rn\n^ai 
a  falfe  caufe  to  atiy  effe£t.  Thus  the  (uppoled  piin- 
ciple,  that  natnre  abhors  a  vacuum,  was  applicd  to  es- 
plain  the  rifing  of  water  in  a  pump  betore  Galileo 
difeovered  that  it  was  owing  to  the  preffure  of  the 
8tmofphere.  In  this  way  the  vulgar  afcribe  accidents 
to  divine  vengeance,  and  the  herefies  and  infidelity 
of  modem  times  are  faid  to  be  owine  to  leaming. 
5.  Tallada  aecidentts,  in  which  the  fophift  reprefents 
what  is  merely  accidental  as  <ffential  to  the  natnre  of 
the  fubjed.  This  is  tiearly  allied  to  the  former,  and  b 
committed  by  the  Mahometans  and  Roman  Catholici. 
The  Mahometans  forbid  wine,  becaure  it  is  fometiinu 
the  occaSon  of  drunkennefs  and  quarrelsjr  and  the  Ro- 
man  Catholics  prohibit  the  readlng  of  the  Bible,  be- 
caufe  it  has  fometime$  promoted  heiefies.  6.  By  dedu. 
cing  an  univerfal  affertion  from  what  is  true  only  in  par- 
ticular  circumftances,  and  the  reverfe :  thus  fome  men 
argue,  **  tranfcribers  have  committed  many  errors  m 
copying  the  Scriptures,  therefere  they  are  not  to  be  de- 
pended  on.**  7.  By  afferting  any  thing  in  a  compound 
fenfe  which  is  only  true  in  a  divided  fenfe ;  fo  when  tbe 
Scriptures  affure  us,  that  the  worft  of  finners  may  be 
faved,  it  does  not  mean  that  they  (haU  be  faved  while 
they  remain  finners,  but  that  if  they  repent  they  may  be 
faved.  8.  By  an  abufe  of  the  ambiguity  of  words. 
Thus  Mr  Hume  reafons  in  his  £ffay  on  Miraclcs : 
"  £xperience  is  our  only  guide  in  reafoning  conceming 
matters  of  UlBl  ;  now  we  know  from  experience,  that 
the  laws  of  nature  are  fixed  and  invariable.  On  the 
other  hand,  teAimony  is  variable  and  often  faire  ;  thcre- 
fore  fince  our  evidence  for  the  reality  of  miracles  rttts 
Iblely  on  teftimony  which  is  variable,  and  our  evidence 
for  Uie  unifbrmity  of  ihe  laws  of  nature  b  invariable, 
miracles  are  not  to  be  believed.''  The  fophiftry  of  this 
reafooing  depends  on  the  ambiguity  of  the  word  e»fe- 
rience,  which  in  the  firft  propofition  fignifies  the  ma- 
xims  which  we  form  from  our  own  obfervatlon  and  re- 
fie£Uon  ;  in  the  fecond  it  is  confounded  with  tefiimo> 
ny ;  for  it  is  by  the  teHimony  of  others,  as  well  at  our 
own  obfervation,  that  we  leara  whether  ihe  lawt  of  na- 
ture  are  variable  or  in^ariable.  The  Effay  on  Miiadet 
nuy  be  recommended  to  thofe  who  wi(h  to  fec  more  ex- 
amplet  of  fophiftry  ;  as  we  believe  moft  ef  the  eight 
fpecies  of  fophirms  whicb  we  have  mentioned  aie  weD 
illudrated  by  examplet  in  that  effay. 

SOPHIST,  an  appellation  affumed  !n  tbe  earty  pe. 
riodt  of  Grccian  hiAory  by  thofe  who  devote«l  thrir 
tiiae  to  tbe  fiudy  of  fcience.  Tbis  appellation  appear' 
ing  too  arrogant  to  Pythagoras,  he  declined  it,  and 
wiuied  to  be  called  a/»«^^^Aer;  declaring  that,tfaaa^ 
he  could  not  confider  bioafeIf  at  •  wife  man,  be  «ru  m- 
deed  « lover  of  wifdora.    True  wiUom  aad  nodeHy  aie 
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[j  umted.  The  example  of  Pythagoras  was  fol- 
Sjwed  by  eyeiy  man  of  eminence  ;  while.the  naine  yo- 
pii^  vta9 retained  only  by  thore  whowith  apomp  of  words 
made  a  magniticent  di^piay  of  wifdom  upon  a  very  Oight 
fbundation  of  knowledge.  Thofe  men  taught  an  arti- 
^cial  ilrudure  of  language,  and  a  falli:  method  of  rea- 
^oning,  by  whicb,  in  argument,  Jthe  worfe  might  be  made- 
to  appear  the  better  reafon  (iee  SoPUlsu).  In  Athens 
they  werc  long  beld  in  high  wpute,  and  (upported,  not 
only  by  contributions  fi:om  tb^ir  pupils,  but  by  a  regular 
&Iary  from  the  fiate.  They  weie  among  the.  bittereil 
enemies  of  tbe  illudrious  Socrates,  becaule  he  embcaced 
ereiy  opportunity  of  expoF]ig  to  cootempt  and  ridicule 
their  vain  preteniions  to /aperior  {jLnowle^e,  and  the 
pemicio^s  inAuence  of  their  do£lrines  upan  toe  tatte  and 
norals  of  the  Athenjan  youth. 

SOPHISTICATION,  the  mixing  of  any  thing, 
with  wbat  is  not  genuine ;  a  pra£lice  too  common  in 
the  maktne  up  of  medicines  for  fale ;  as  alfo  araong 
Tmtners,  dittillers,  and  others,  who  are  acculed  of  foT. 
pbiHicating  their  wines,  fpirits,  oils,  Sac.  by  mijcing 
trith  them  cheaper  and  coarfeT  materials  j  and  in  manjc. 
cafes  the  cheat  is  carr^ed  on  fo  artfully  as  to  deceive  the 
beil  judges. 

SOPHOCLES,  the  celebrated  Greek  fragic  poet, 
the  Ibn  of  Sopbilus  an  Athenian,  was  born  at  Co- 
loBii,  and  educated  with  great  attention.     Superior  vi- 

Sour  and  addrels  in  the  exercifes  of  the  paledra,  and 
dll  in  mufic,  were  the  great  accompUlhments  of  youiig 
men  in  tbe  ftates  of  Greece.     In  thefe,  Sophocles  ex- 
celled  (  nor  was  he  lefs  diftingui(hed  by  the  beauty  of 
his  perTon.     He  was  alfo  inAruaed  in  the  nobleil  of  all 
lciencet,  civil  polity  and  religion :    from   the    litil  of 
thefe  he  derived  an  unlhaken  love  of  his  country,  which 
he  ferved  in  fome  embalTies,  and  in  high  military  com- 
mand  with  Perides ;  from  the  latter  be  was  impreired 
with  a  pious  reverence  fbr  the  gods,  m!tnifeiled  by  the 
inviolable  integrity  of  his  Itfe.     But  his  Audies  were 
carly  devoted  to  the  tragic  mufe  ;  the  Tpirit  of  Erchy- 
)us  lent  a  fire  to  his  genius,  and  excited  that  noble  emu- 
lation  which  led  him  tacontend  with,  and  fometimes  to 
bear  away  the  pnze  from,  his  great  maiter.     He  wrote 
4)  tragedies,  of  which  7  only  nave  ercaped  the  rav^ge$ 
of  time  :  and  having  teiliiied  his  Iove  of  his  country  by 
reiti.lng  to  leave  il,  though  invited  by'  many  kings }, 
and  having  enjoyed  the  uninterrupted  eileem  and  ailec- 
tion  of  his  feIIoW'Citizens,  which  neither  the  gallant  ac- 
dons  and  fobIime  genius  of  £fchylus,  nor  the  tender 
fpirit  and  phiIofophic  virtue  of  Euiipides,  could  fecure 
to  ther%,  he  died  in  the  piil  year  of  his  agc,  about  406 
years  (>efore  Chriil.     The  burial-place  of  his  anc^ilors 
was  at  Decelia,  which  the  Lacedemonians  had  at  that 
tirae  ici^ei"  and  fortiGed  ;  tut  Lyfander,  the  Spartan  ' 
ciiief,  pe^mitted  the  Athenians  to  inter.tlieir  deceafed 
^•"'■t ;  _and  they  paid  him  all  the  honours  due  to  his  Iove 
of  im  country,  integrity  of  Iife,  and  higK  poetic  excel- 
leoce.     £fchylus  had  at  once  reized  the  highert  po(t  of 
lonour  in  ihe  lield  of  poetry,  the  true  fuf)Iirae  ;  to  that 
eminenc^  his  claim  could  not  be  difpute J.     Sophocles 
hai  a  i)oble  elevation'  of  mind,  byt  tempered  wUn  fo 


theatre  received    (bme  additional  embelliihmenti ;  and  SopheclM 
the  drama  the  introdu£tion  of  a  third  fpeaker,  which    _^| 
made  it  more  a^ve  and  intereiling :    but  his  diiliii-  'j 

guiihed  excellence  i<  in  the  judicious  difpoiition  of  the 
lable,  and  ib  nice  a  conne£lion  and  dependence  of  the 
parts  on  each  other,  that  they  all  agree  to  make  tbe 
event  not  only  probable,  bul  even  neceffary.  This  is  pe- 
culiarly  admirable  in  his  "  Oedipus  King  of  Thebes  j" 
and  in  tbis  important  point  he  is  far  fuperior  to  every 
other  diamatic  writer. 

The  ingratitude  of  the  children  of  Sophocles  is  well 
known.  Tbey  wilhed  to  become  immejiate  mailers  o^ 
their  father's  poAeiTions  ;  and  therefore  tiied  of  his' 
lotig  life,  they  accufed  him  before  the  Areopagus  of 
iofanity.  The  only  defcnce  the  poet  made  was  (o  read 
his  tragedy  of  Oedmut  at  Colonos,  which  he.  had  lately 
iinilbed  ;  and  then  ne  aiked  his  judges,  whethcr  the.au- 
thor  of  fuch  a  perfoimance.  cauld  be  taxed,  with  infaiii- 
ty  !  The  father  upon  this  was  acquitted,  and  the  child- 
ren  returned  home  covered  with  ihame  and  confuficn. 
The  feven  tragedies  of  SuphocIes.which,i)iIlremain,.to- 
cether  with  the  Gi^eek  Scholia  wbich  accoropany  them, 
have  been  tranilated  intp  Latin  by  lohnfon,  and  into 
Engliih  by  JDr  Pranklin  and  Mr  Potter. 

SOPHORA,  a  genus  of  plants  belonging  to  the  claii 
of  dec^ndria,  and  to  the  oider  of  monogypia }  and  in 
the  natural  ^ilem  arranged  undec  the  ^id  wder,  Po/u- 
lionacea.     See  Botany  hidex. 

SOPORIFIC,  or  SoFOKiF£ROi;s,  a  a;edicine  tha^ 

produces  ileep.     Such  are  opium,  laudanum,  the  feed 

of  poppics,  &c.     The  word  is  formed  from  the  Latin 

f*por  "  ilcep."    The  Creeks  in  placc  of  it  uie  the  word 

hypnotlc, 

SORBONNE,  or  SoRBpV,  the  houfe  or  college  of 
the  feculty  of  theology  eilablilhed  in  the  univerfity  of 
Pans.     It  was  founded  in  1252  by  St  Louis,  or  rather 
by  Robert  de  Sorbon  his  con^eiTur  and  almoner,  firil  ca- 
non  of  Cambray,  and  afterwards  of  the  church  of  Paris  f 
who  gave  his  own  name  to  it,  which  he  himlelf  took 
from  the  village  of  Sorbon  or  Serbon,  near  Sens,  where 
he  was  bom.   The  foundation  was  laid  in  1250  ;  Queen 
Blanche,  in  the  abiĕnce  of  her  huiband^  furnilhing  him 
with  a  houfe  which  had  formerIy  been  the  palace  of 
Julian    tbe    apoilate,   of  which  iome  remalns  are  iUU 
feen.     A^terwards  the  kir.g  gave  him  all  the  houfes  he 
had  in  the  lame  place,  in  exchange  for  fome  others. 
The  college  has  been  iince  magnificently  rebuilt  by  the 
cardinal  de  Richelieu.     The  deOgn  of  its  InAitution  was. 
ibr   the  ufe  of  poor  dudents  in  divinity..     There   are 
lodgings  in  it  for  36  doAors,  who  are  fald  to  be  of  the  . 
/octett/  ojthe  Sorbonne ;  thofe  admitted  into  it  without 
being  dodors,  are  faid  to  be  of  the  hofpitality  ofthe  Sor- 
bonne.     Six  regent  doftors  formerIy  helJ  leftures  every 
day  for  aii  hour  and  a  half  each  j  three  in  llie  moming, 
and  threc  in  the  afternoon. 

SoRBONNi;,  is  flIfo  ufed  in  general  for  the  whole  fa- 
culty  of  theology  at  Paris ;  as  the  aiTemblies  of  the 
whole  body  are  held  in  the  houfe  of  the  Sorbonne  ; 
and  the  bachelors  of  ihe  other  houiĕs  of  the  faculty, 
as  tiie  houfe  of  Navarre,  &c.  come  hither  to  hold  their  ■ 


Bne  a  taRe,  and  fo  challentd  a  judCgement,  that.he  ne-    forbonntqtu,  or  aft  for  bcing  admitted  do^lor  in  divinity,  , 
»er  paCed  the  bounds  of  propriety.     Under  his  condu'a         SORBtJS,  Seryice-TREE,  a  genus  of  plants  belong- 


the  tragic  muie  appeared  with  the  chaile  digt^ity  of  fome 
noble  laatton  at  a  Teligious.folemnity  }  harmony  is  in 
iier  voIce,  and  erace  tn  alf  het  motloiiS'.    From  him  the 

;vot.  XIX.  Part  ir,  •'■ .     • 


tng  to  -the  clais  of  icorandria,  and  to  the  order  of  ui-, 

gynia.    See  Botant  Index  — The  aacuparuiy  mountatn- 

aih,  <juicken-tree,  quick-beam,  or  roan-lie^  rife8  with 
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a  (Iniglit  upright  Aem  and  regular  brancliing  head, 
twenty  or  thirty  feet  high  or  more,  corered  with  a 
fiiiooth  gra^lh  brown  bark  ;  pinnated  leaves  of  eight  or 
ten  pair  of  long,  narrow,  ferrated  folioles,  and  an  odd 
one,  fmooth  on  both  lides ;  and  large  urabellSite  cluAers 
of  white  Aowers  at  the  iides  and  ends  of  the  branches, 
fucceeded  hj  cloAers  of  fine  red  berrles,  ripe  in  autumn 
and  winter.  There  is  a  variety  with  yellow  Ariped 
leaTcs.  ThiS'fpecies  grovre  wild  in  many  parts  of  this 
idand  in  mountainous  placcs,  woods,  and  hedge-rows, 
often  growing  to  the  fize  of  timber  ;  and  is  admitted  in- 
.to  mo(l  omamental  plantations,  for  the  beauty  of  its 
growth,  fe]iage,  9owers,  and  fruit;  the  latter,  in  parti- 
CUlar,  bcing  produced  in  numerous  red  large  bunches  all 
over  the  tree,  exhibit  a  fine  appearance  in  autumn  and 
winter,  till  devoured  by  the  birds,  e^peciallj  the  black- 
bird  and  thru(h,  wluch  are  fo  allured  by  tbis  fruit  as  to 
ilock  from  all  parts  and  feed  on  it  ToraciouHy.— In  the 
ifland  of  Jura  the  jiuce  of  the  berries  is  employed  as  an 
acid  for  punch.  It  is  probable  that  this  tree  was  in  -high 
eileem  with  the  Druids  }  for  it  u  more  abundant  than 
any  other  tree  in  the  neighbourhood  of  thofe  Druidical 
circles  of  ilones,  fo  common  in  North  Britain.  It  is  iiill 
beliered  by  fome  pedbns,  that  a  branch  ot  tbis  tree  can 
defend  them  from  enchantment  or  witchcraft.  ETcn 
the  cattle  are  fuppofed  to  be  preferTed  by  it  from  dan- 
ger.  The  dairy-maid  driveS  them  to  the  fummer  paf- 
tures  with  a  rod  of  the  roan-tree,  and  driTet  them  home 
again  with  the  fame.  In  Strathfpey,  we  are  told,  a 
hoop  is  made  of  the  wood  'of  this  tree  on  the  ift  of 
May,  and  aU  thc  iheep  and  lambs  are  made  to  pais 
through  it. 

The  domefiica,  or  cultiTated  ferTice-t;ee,  with  eat- 
able  fruit,  grows  vnLh  an  upright  iiem,  branching  30 
or  40  feet  high  or  more,  haTing  a  browniAi  bark,  and 
the  young  (lioots  in  Tummer  coverrd  with  a  mealy  dowu  j 
pinnated  leaTes  of  eight  or  ten  pair  of  broadiOi  deeply 
ferrated  lobes  and  an  odd  one,  downy  undemeath  ;  and 
large  umbellate  cluAers  of  white  (lowers  at  the  fide$  and 
ends  of  the  branches,  fuccceded  by  bunches  of  large, 
fle(hy,  edible  red  fruit,  of  Tarious  (bapes  and  fize$. 
This  tree  is  a  native  of  the  fouthem  warm  parts  of 
Europe,  where  ils  iiruit  is  ufed  at  table  as  a  defert,  and 
it  is  cultivated  here  in  many  of  our  gardens,  both  as  a 
fruit-tree  and  as  an  omament  to  diverfi(y  hardy  planta- 
tions. 

SORCERY,  or  Magic  ;  the  power  which  fome  per- 
Ibns  were  formerly  fuppofed  to  poiTeis  of  commanding 
the  devil  and  the  infemal  fpirits  by  (kill  in  charms  and 
invocations,  and  of  foothing  them  by  fumigations.  Sor- 
cery  is  therefore  to  be  diftingui(hed  from  witchcraft  ; 
an  art  which  was  fuppoli;d  to  be  pr8flifed,  not  by  com- 
manding  evil  fpirits,  but  by  compa£l  with  the  devil. 
As  an  infianCe  of  the  power  of  bad  fmells  over  demons 
or  evil  fpirits,  we  may  memion  the  Aight  of  the  evil 
fpint  mentioned  in  Tobit  into  the  remote  parts  of  £gypt, 
prodnced,  it  is  faid,  by  the  (inell  of  the  bumt  liver  of  a 
fi(h.  Lilly  informs  us  that  one  £van$  haTing  railed  a 
fpirit  at  the  requeft  of  Lord  Bothwell  and  Sir  Kenelm 
IMgby,  and  forgetting  a  fumigation,  the  fpirit,  vexed 
at  the  difappoinlment,  pulled  him  without  the  cirde, 
and  carried  him  from  his  houfe;in  the  Minories  into  a 
field  near  Batterfea  Caureway. 

King  James,  in  his  Dtemonohgui,  has  glren  a  Tery 
full  account  of  thc  art  of  forcery.    <«  Two  pridcipal' 


things  (fays  he)  cannot  well  in  that  ertod  be  wanted:  SotM 
holy  water  (whereby  the  devill  mockes  the  pa{nAs),  aod  ""^ 
fome  prefent  of  a  living  thing  unto  him.  There  are  ^ 
likewiiis  certaine  dues  and  houres  that  they  oblĕrTe  in 
this  purpole.  Theie  things  being  all  ready  and  pre. 
pared,  drdes  are  made,  triangular,  quadrangular,  round, 
double,  or  fingle,  according  to  the  forme  of  the  appaii. 
tion  they  crave.  When  the  conjured  fpirit  appearcs, 
which  will  not  be  while  after  many  drcumftances,  \mg 
prayers,  and  much  routtering  and  murmurings  of  the 
conjurors,  like  a  papift  prieft  difpatching  a  huntkig 
mafle — how  foone,  I  fay,  he  appearet,  if  they  have 
miAed  one  jote  of  all  thcir  rites ;  or  if  any  of  thdr  feete 
once  (lyd  ovcr  the  circle,  through  terror  of  his  fearfall 
apparition,  he  paies  ])irore]f  at  that  time,  in  his  owne 
hand,  of  ^at  due  debt  which  tliey  ought  luiii,  and  otlier- 
wife  would  have  delaied  Itmger  to  have  paied  him :  I 
mean,  he  carries  tliem  with  him,  body  and  foule."  How 
the  conjurors  made  triangular  or  quadrangtilar  circlet, 
his  majefty  has  not  inGarmed  us,  nor  does  he  feem  to 
imagine  there  was  any  didiculty  in  the  matter.  We  aie 
therefore  led  to  fupp6fe,  that  he  leamed  his  malhcmatics 
from  the  fame  TyAem  as  Dr  Sachererell,  who,  in  one  of 
his  fpeeche$  or  fermons,  made  ufc  of  tlie  foUowing  fimile : 
"  They  concur  like  patallel  lines,  meeting  in  one  com- 
mon  ccntre." 

Another  mode  of  confuIting  fpirit$  was  by  the  beiyl, 
by  means  of  a  fpecuIator  or  &r ;  who,  to  haTC  a  ccm- 
plete  fight,  ought  to  be  a  pure  virgin,  a  yotith  who  bad 
not  known  «roman,  or  at  leaft  a  per(bn  of  irreproach- 
able  11&  and  pnrity  of  manners.  The  method  of  fuch 
confultation  is  this :  The  conjuror  having  repeated  the 
necefiary  charms  and  adjuradons,  with  the  Utany  or  in- 
Yocation  peculiar  to  the  fpirits  or  angels  he  wiilies  to 
call  (fbr  every  one  hes  his  particular  iarm),  the  (eer 
looks  into  a  cryftal  or  beryl,  wherein  he  will  fee  the 
anfwer,  reprefented  either  by  types  or  figure8 ;  and 
fometimes,  though  very  rarely,  will  hear  the  angels  or 
fpirits  fpeak  articulately.  Their  pronunciation  is,  it 
Lilly  fays,  Jike  the  Iri(h,  much  in  the  throat.  Lilly 
defcribes  one  of  thefe  l>eryls  6r  cryftals.  It  was,  he 
fay$,  as  large  as  an  orange,  (ĕt  in  filTtr,  with  a  cro&  at 
the  top,  and  round  about  engraved  the  names  of  the 
angels  Raphael,  Gabriel,  and  Uriel.  A  delineatioB  of 
anafther  is  engraTcd  in  tlie  irontirpiece  to  Aubeiy^t 
Mifcellanies. 

l'he(ĕ  forcerers  or  magicians  do  not  always  employ 
their  art  to  do  mifchief ;  but,  on  the  contrary,  freqaent- 
ly  exert  it  to  cure  direaiet  indiAed  by  witclws ;  to  dif- 
cover  thicTCS ;  recoTcr  ftolen  goods  ;  to  foretel  (iitore 
CTents,  and  the  ftate  of  abfent  triends.  On'this  accouDt 
they  are  frequently  caUed  white  witchet.  See  Magu, 
WiTCHCRArr,  &c. 

Our  forefathers  were  Arong  belicTers  when  they  en- 
a£led,  by  ftatute  33  Hen.  VIII.  c.  8.  all  witchcra&  tad 
forcery  to  be  felbny  without  benefit  of  ckrgy ;  and 
again,  by  ftatute  i  Jac.  I.  c.  1 2.  that  all  peribns  inTok- 
'  ing  any  cTil  fpirit,  or  confulting,  covenanting  with,  en- 
tertaining,  employing,  feeding,  or  rewarding  any  eril 
fpirit ;  or  taking  up  dead  bodies  from  their  graves  to 
be  u(ed  in  any  witchcraft,  forcery,  charm,  or  inciiant* 
ment ;  or  killing  or  otherwife  hurling  any  perfaB  by 
fuch  infemal  arts ;  (hould  be  guilty  of  feIony  «ithoct 
benefit  of  clergy,  and  fufier  death.  And  if  any  perlbn 
(hould  attempt  by  '(brcety  to  di&om  hidden  trea&re^ 
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bttnr  ar  to  reAoie  Aolen  goods,  or  to  provoke  unlaw&l  love, 
r I  or  to  hnrt  any  man  or  beafi,  though  the  (ame  were  not 
'*'*''  ,  tSe&td,  he  or  (be  ihould  fuffer  iroprifoninent  and  pil' 

and  death  for  the  fecond. 
UU 


I017  &»  the  fira  oAence, 

Tbe(e  b3«  continued  in  force  uU  lately,  to  the  terror 
of  all  ancient  feniales  in  the  Idngdom  ;  and  many  poor 
metches  were  facriiiced  thereby  to  the  prejudice  of  their 
neighboun  and  their  own  illuSons,  not  a  £ew  having 
bjuMne  means  or  other  confeffed  the  h&  at  the  gal- 
lews.  But  aU  executions  far  this  dubious  crime  are  now 
at  an  end  ;  our  legiAature  having  at  length  folIowed  the 
irile  eaample  of  Louis  XIV.  in  France,  who  thought 
ptoper  by  an  edi^t  to  reilrain  the  tribunals  of  juAice 
&om  receiring  inibnnaUons  .of  witchcraft.  And  accord' 
ingly  it  is  with  us  enaded,  by  Ilatute  9  Geo.  II.  c.  5. 
Ihat  no  prdecution  (baU  for  the  future  be  carried  on 
igainil  any  perfon  for  conjuration,  witchcraft,  ^orcery, 
or  inehantment :  But  the  mifdemeanor  of  perfons  pre- 
lcnding  to  ufe  witcbcraft,  tell  fartunes,  or  difcover  ftolen 
goods,  by  IkiU  in  the  occult  fciences,  is  itill  defervedly 
punittied  with  a  year's  imprilbnment,  and  ilanding  four 
times  in  the  piUory. 

SOR£X,  the  Shrew,  a  genus'of  animals  belonging 
to  tbe  dais  of  nummalia,  and  order  oifiree.  See  Mam- 
HALIA  InJe*. 

■  SORIT£S,  in  Logic,  a  fpecies  of  reafoning  in  which 
a  great  number  of  propofitions  are  fo  linked  together, 
that  the  predicate  of  die  one  becomes  continuaUy  the 
iiifa}ed  of  the  next  following,  tiU  at  laft  a  concluiion  U 
ibrmed  by  bringing  together  the  fubje£t  of  the  firft  pro- 
pofition  and  the  predtcate  of  the  laft.  Such  was  that 
merry  argument  of  Themiftocles,  to  prove  that  his  Uttle 
ibn  under  ten  years  old  govemed  the  whole  world. 
Thus:  Mu  Jin  gowms  hismother;  kit  mather  me;  I 
tie  AtAentatis  ;  the  Athenians  the  Greehs  ;  Greeee  com- 
mands  Europe;  Etirdpe  the  wkole  worid:  therefore  mg 
fia  commands  the  whole  nuwrld.   See  LoGlc,  N°  96,  97. 

SORNING,  in  Scots  Law.    See  Law,  N®  cbcxsvi. 

SORREL,  in  Bolany,  a  fpecies  of  the  rumbx,  which 
grows  ia  paAures  and  meadows,  and  is  well  known.  The 
iiatives  of  Lapland  boil  large  quantit!es>of  the  leaves  in 
srater,  «nd  mli:  tha  juice  when  cold  with  the  milk  of 
-theiT  Tein-^eet,  which  they  eileem  an  agreeable'  and 
wholerome  food.  The  Dutch  are  fa*d  to  culdvate  this 
plant  ibr  its  ulĕfulne6  in  tke  dyeing  of  wooUen  tflotfas 
'black  ;  and  we  know  that  by  means  of  the  common 
-'broad-leaved  forrel  an  excelleiit  black  colour  is,  in  many 
■lAaots  -oi  Scotland,  given  to  wooUen  ftufiii  without  the 
-ud  o(  copperas.  As  this .  mode  of  dyeing  does  not  in 
iht  fiii«lleft  degree  injure  the  texture  of  the  clotb,  whioh 
■contiilues  lo  the  laft  foft  and  filky,  without  that  hard- 
ncis  to  the  touch.  which  it  acquires  when  dyed  black  by 
mcans  of  copperas,  our  readers  will  probably  thank  us 
{m-  the  foUowtng  leceipt,  with  which  we  have  been  ia- 
«oosed  by  a  leMited  phylician  : 

Let  the  fluff  to  lie  dyed  be  weU  waihed  with  fo3p 
ted  wateTi  and  afterwards  completely  dried.  Then  of 
the  ccminion  broad*leaved  forTel  boil  as  much  as  {hall 
make  an  acid  decodion  of  fuftic!ent  quant!ty  to  tet  the 
StnS  to  be  dyed  lie  in  it  open  and  eafy  to  be  ftirred.  The 
gieater  quantity  of  fon«l  that  is  ufed,  the  better  will 
the  colour  be ;  and  therefore  if  the  pot  or  cauldron  will 
not  hold  enough  at  once,  when  part  has  been  fufiiciently 
buled,  it  nuiS  be  takea  wt  ani  wrung,  and  a  fceib 
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quantity  be  boiled  in  the  fame  juice  or  decodton.  When 
the  liquor  is  made  fufficiently  actd,  (train  it  irom  the 
forreI  throug;fa  a  fieve,  put  the  cloth  or  yam  into  it,  and 
let  it  boil  for  two  hoius,  Airring  it  frequenlly.  If  ftock- 
ings  be  among  the  fluff  to  be  dyed,  it  wUl  be  expe- 
dient,  aiter  tney  have  been  an  hour  in  the  boiline  U- 
quor,  to  tum  thcm  infide  out,  and  at  the  end  or  the 
fecond  hour  let  the  whole  be  poured  into  a  tub  or  any 
otber  veffel.  The  pot  or  cauldron  muft  then  be  waihed, 
and  water  put  into  it,  with  half  a  pound  of  logwood 
chips  for  every  pound  of  dry  yam  or  cloth.  The  log- 
wood  and  water  ihould  boU  ilowly  £»  feur  hours ;  and 
then  the  doth  or  yam  being  wrang  from  the  ibur  Uquor, 
and  put  into  the  logwood  deco£lion,  the  whole  muil  be 
fuffered  to  boil  Aowly  for  four  hours,  ftactungs,  if  there 
be  any,  being  tumed  infide  out  at  the  end  oitwo  hours. 
Of  ihis  laft  decodUon  there  muft,  as  of  ttie  former,  be. 
enough  to  let  the  clotb  lie  open  and  eafy  to  be  ftirred 
while  boiling.  At  the  end  of  the  four  hours  the  doth 
muft  be  taken  out,  and  among  the  boiUng  Uquor,  firft 
remoYcd  from  the  fire,  muft  be  poured  a  Scotch  pint  or 
half  an  Engliih  gaUon  of  ilale  urine  for  every  pound  of 
dry  doth  or  other  ftaff  to  be  dyed.  When  this  com- 
pound  liquor  has  been  Airred  and  become  cold,  the  cloth 
mttft  be  put  into  it  and  fuffered  to  remain  well  covered 
for  1 2  hours,  and  then  dried  in  the  ihade  }  aiter  which, 
to  diveft  it  of  fmell  or  any  other  impurity,  it  may  be 
waihed  in  cold  water,  and  dried  for  uiĕ. 

Waod-SoaSEL.    See  Oxalis,  Botant  Index. 

SOSREL-Coiour,  in  the  manege,  is  a  reddiih  colour, 
generally  thought  to  be  a  fign  of  a  gpod  horie. 

SORRENTO,  a  fea-port  town  of  the  kingdom  of 
Naples,  with  an  archbi(hop's  fee.  It  is  feated  in  a  pe- 
ninrula,  on  the  bay  of  Naples,  at  the  fbot  of  a  moun- 
tain  of  tbe  fame  name,  17  miles  fauth-eaft  of  Kaples. 
It  is  (he  birtb-place  of  Torquato  Taffo.  £.  Long.  14. 
24.  N.  Lat.  40.  36. 

SORTILEGĔ,  (Sorli/egium)  a  fpecies  of  divinatIoii 
performed  by  means  oijories  or  lots. 

Thcjortes  Prene/lin^,  famous  in  antiquity,  confifted 
in  putting  a  number  of  letters,  or  even  whole  words, 
into  an  urn  -,  and  then,  after  ihaklng  them  together. 


Sonel 

M 

Soitilege. 

H ' 


they  were  thrown  on  the  gronnd  ;  and  whatever  fai- 
tences  could  be  made  out  from  them,  conftituted  tbe  an« 
fwer  of .  the  oracle.  To  this  metliod  of  d!vinat!on  fuc- 
ceeded  that  which  has  been  called  \hefortes  Homerianae 
vaAforles  Virgilianee,  a  mode  of  inquiring  into  tuturity, 
which  ondoubtedly  took  its  rife  from  a  general  cuftom 
of  the  oracular  prieftsof  deUvering  thelr  anfwers  !n  verfe^ 
it  fub(ifted  a  long  time  among  the  Greeks  and  Romans  ) 
and  being  from  them  adopted  by  the  Chriftlans,  it  was 
not  till  after  a  long  ^ucceilion  of  centuries  that  it  became 
exploded.  Among  the  Komans  it  confifted  in  opening 
ibme  celebrated  poet  at  random,  and  among  the  Chriil 
tians  the  Scriptures,  and  drawing,  from  the  firft  paffage 
which  prefented  itfelf  to  the  eye,  a  prognoAic  of  wlut 
would  befal  one^s  feif  or  othert,  or  diredion  for  condo A 
when  under  any  ex!gency.  There  is  good  evidence  that 
this  was  none  of  the  vulgar  errors ;  the  gTeateft  perfons, 
philofopher3  of  the  beft  repute,  admitted  this  fuperili>- 
t!on.  Socrates,  when  in  prifon,  hearing  this  Une  o^ 
Homer, 

Within  three  days  I  Phthia's  (liore  (hall  fee, 

immcdiately  fatd,  within  three  days  I  fliaU  be  out  of  the 
3  O  a  world  } 
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gorti^egr.  woricl ;'  gatliering  it  from  the  doBble  meaning  of  the     ture  wWch  wJII  never  dirapp<Hnt  them 
'         word  PhtMa,  which  in  Greek  is  both  the  name  of 


a 
country  and  fignifies  corruption  or  death.  This  predic- 
tion,  addreiTcd  to  .£fchines,  was  not  eaAIy  fbrgotten,  as 
h  was  V!rified. 

-  When  this  fnperAition  palTed  from  Paganirm  irito 
Cbrif\ianity,  the  Chriflians  had  two  methods  of  confu]t- 
ing  the  divine  will  from  the  Scriptures  }  the  one,  cafual- 
Jy,  to  open  the  divine  writings,  and  take  their  diredion, 
as  above  mentioned  j  the  other,  to  go  to  church  with  a 
purpofe  of  receiving,  as  a  declaration  of  the  will  of  hea- 
ven,  the  words  of  the  Scripture,  which  weie  finging  at 
the  inllant  of  one's  entrance. 

This  unwarrantable  praAice  of  inquiring  into  futurity 
prevailed  very  generally  in  £ngland  till  the  beginning 
of  the  l8th  century}  and  Tometimes  the  books  of 
Scripture,  and  fometimes  the  poems  of  Virgil,  were  con- 
fulted  foT  oracular  refponles.  One  remarkable  indance 
itthat  dT  King  Charles  I.  who  being  at  Osibrd  during 
the  civil  wars,  went  one  day  to  fee  the  public  library, 
where  he  was  (hown,  among  other  books,  a  Virgil  no- 
bly  printed  and  exquiGtely  bound.  The  lord  PaUiland, 
to  divert  the  king,  would  have  his  majedy  make  a  trial 
of  his  fortune  by  the  Sartes  Virgiliante,  Whereupon 
the  king  opening  the  book,  the  paitage  which  happened 
to  come  up  was  this  : 

Jll,  hello  auJacit  popuii  vexatus  et  armit^ 
Piaibut  esttorris,  e«M^exu  avulfus  luli, 
Ausnlium  in^lorel  ;  vii/eatque  indigna /uonim 
Tunera  }■  nec,  tumjejub  leges  pacis  imquee 
TraJideral,  regno  aut  oplaia  iucejruatur; 
Sedcadat  ante  diem,  media^ue  inAumalus  arena. 

■     .£ndd,  lib.  ir. 

Yet  let  a  race,  untaroed  and  haughty  foes, 
His  peaceful  entrance  with  dire  arms  oppofe  } 
OppreSed  with  numbers  in  the  unequal  field, 
His  men  dircouraged,  and  himfelf  expelled, 
Let  him  for  fuccour  fue  from  place  to  place, 
Tom  I^om  his  fubjeAs,  and  his  fon's  embrace  : 
F!rA  let  bim  iee  his  friends  in  battle  flain, 
And  their  untimely  fate  lament  in  vain  ; 
And  when  at  length  the  cruel  war  (hall  ceale, 
On  hard  ronditions  may  he  buy  his  peace. 
Nor  let  him  then  enjoy  rupreme  command.,'1 
But  fall  untimely  by  f0me  hoRile  hand, 
And  lie  unburied  on  the  barren  iand. 


'jEncid. 
£b.si. 


-} 


Lord  Falkland  obrerving  that  the  king  wa»  concem- 
ed  at  this  accident,  would  likewire  try  his  own  fortune 
in  the  fame  manner,  hoping  he  might  faH  upon  fome 
palTage  that  would  have  no  relation  to  his  cafe,  and 
thereby  divert  the  king'8  thoughts  Arom  any  impreiRon 
which  the  olher  might  have  upon  him  ;  but  the  place 
he  ihimbled  upon  was  as  much  fuited  to  h!s  dediny  as 
the  other  had  been  to  the  king's  ;  being  the  lamenta- 
tion  of  £vander  for  the  untimely  death  of  bis  fon  Pal- 
las*:  for  thi^  Iord's  eldeil  fon,  a  young  man  of  an 
amiable  chara£ter,  had  been  flain  in  the  firft  battle  of 
Newbury. 

We  have  ourfeIvet  known  feveial  whole  devoUon  has 
not  always  been  regulated  by  judgement  pur;ue  this  roe- 
thod  of  divination;  and  have  generally  obrerved,  that 
the  confequence  has  been  defpair  or  prerumntion.  To 
iHch  we  beg  leave  to  rccommend  one  paffage  in  Scrip- 


Thoujheib 
lempl  tie  Lord  thf  God. 

SOT£RIA,   in  antiauity,  facrifices  offered  to 
gods  for  delivering  a  perion  from  danger  ;  as  alib  pott^ 
cal  pieces  compofed  for  the  fame  purpoiĕ. 

SOUBIS£,  a  town  of  Erance,  in  the  deportment  of 
Lower  Cbarente,  and  late  territory  of  Saintonge.  It  ii 
feated  on  the  river  Charente,  22  milet  fouth-of  Rochdle, 
in  W.  Long.  i.  a.  N.  Lat.  45.  57.' 

SOUDAN,  a  kingdom  of  Africa,  fituated  betwees 
1 1°  and  16°  N.  Lat.  and.  a6°  and  30°  E.  Long.  See 
Dar  Fur.  • 

SOUGH,  among  miners,  denotes  a  paSage  dug  un- 
der  ground,  to  convey  off  waten  from  mines.    See 

MlKE. 

SOV£R£IGN,  in  mattert  of  govemment,  is  applied 
to  the  fupreme  magiArate  or  magidratet  of  an  indepen- 
dent  govemment  or  ftate ;  l>ecaufe  their  authority  is  on- 
ly  bounded  by  the  laws  of  God  and  the  laws  of  the 
llate :  fuch  are  kings,  princes,  &c.  See  Pre&oca- 
TIVE,  &c. 

SoVEBEIGN  Power,  or  Sonere^nty,  is  the  power  of 
making  laws ;  for  wherever  that  power  reGdesj^iril  others 
maft  conform  to  it,  and  be  direded  by  it,  whatever  ap- 
pearance  the  outward  form  and  adminiRralion  of  the  go- 
vemment  may  put  on.  For  it  is  at  any  time  in  die  op- 
tion  of  the  legiOature  to  alter  that  form  and  adminiiEln- 
tion  by  a  new  edift  or  rale,  anA  to  put  the  executian  of 
the  lawt  into  whatever  handt  it  pleafes :  and  all  the 
other  powert  of  the  ftate  muft  obey  the  lcgiflative  power 
in  the  execution  of  their  feveral  fundion8,  ot  elfe  ibe 
conftitution  it  at  an  end.  In  our  conftitution  the  law 
aicribes  to  the  king  the  attribute  of  foTereignty :  bot 
that  is  to  be  underAood  in  a  qualified  fenfe,  i.  e.  at  iii- 
preme  magiRrate,  not  as  fole  legiAator ;  as  the  legifi»> 
tive  power  is  vefted  in  the  king,  lords,  and  commons, 
not  in  any  of  the  three  eftatet  alone. 

SOU.     See  SoL. 

SOUFFRI£R£,  a  linall  town,  fituated  at  tbe  bot- 
tom  of  a  bay,  near  the^leeward  estremity  of  the  iHand 
of  St  Lucia.  Of  itfelf  it  is  not  entitled  to  mncb  notice, 
but  the  adjacent  ground  it  Tery  remarkable.  The  de- 
c1ivities  of  the  furrounding  hilk  are  cultivated,  and  af> 
ford  Tugar-cane  of  a  good  quality.. 

The  extremity  of  the  fouth  fide  of  Souflfriere  bay  rant 
into  two  fteep  hills  of  a  conical  (hape,  and  nearly  per- 
prndicular,  reckoned  the  higheft  on  the  iiland,  aod 
known  by  the  appellation  of  the  Sugar-Loaf  HUis.  It 
is  impoiiible  to  afcend  them  ;  for  although  it  wat  once 
attempted  by  two  negToet,.it  it  faid  thatthey  never  «• 
tumed.  Paffing  thehills  to  the  windward  of  Souffiriere, 
a  fine  level  country  prefents  itfelf,  extending  Awo  15 
to  20  miles  from  the  beck  of  the  Sugar-Loaf  HilU  alang 
the  fea  coaft,  being  wholly  cultivated,  and  divided  mto 
rich  eftates.  It  it  mtcrieded  by  numerous^river»  of  very 
deat  water,  which,  by  art,  are  made  fubfervient  tu  dit 
purpoTe  of  Aigar-making.  The  rains  here  aie  le6  ire- 
quent  than  on  any  other  part  of  the  iflaiid,'and  die  wad 
blows  from  the  fea,  or  nearly  ta.  f 

There  is  a  volc8no  in  the  vicinity  of  this  town.  At 
ter  paAing  one  or  two  fmall  hills,  tbe  iiBoell  of  iiilphnr  is 
fenfibly  felt  before  any  veftige  of  the  place  is  peicavcd, 
The  firfl  thing  diicemed  is  a  rivulet  of  black  running 
waler,  fending  ibrth'ftreamsnear]y  in  a  ftate  of  ebnlli- 
Uon,  from  wUch  thc  v^aBo  ibon  comcs  into  vipw,  fi* 
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tiff!m  tuatMi  in  a  hollow,  and  ibrrounded  by  *h!IIs  on  eyeiy 

I.     fide.    Thereare  mxaj  pits  in  the  h(Jlow,  ofa  black 

*"*!°*'.  aad  ihick  boiling  matter,  which  appears  to  woik  with 

"  '       great  f«rce.     Lava  i»  qe£led  by  flow  degrees,  and  there 

u  a  large  mafs  of  it  in  the  cen^tre  of  the  hoUow,  forming 

a  Tort  of  hill.     The  lava  is  Taid  to  be  a  fal{^tir  mixed 

with  calcarebus  earth  and  fome  faline  b<xlj.     Small 

qaantities  ef  alum  have  been  found  in  a  perfeA  ftate  ; 

and  there  is  a  rivulet  of  good  waler  in  the  opening,  at 

the  ncwth  (ide  of  the  hollow.     When  the  bottom  ot  it  is 

Sirred,  the  water  is  very  hot,  fo  much  fo  as  not  to  be 

touched.     The  liquid  running  from  the  pits  ia  Arongly 

impregnated  with  Tulphur,   and  very   much   refembles 

the  preparation  fold  in  the  Aiops,  callcd  aquafulp1m- 

roia. 

SOUL,  the  prindple  of  perception,  memory«  inteU 
ligence,  and  volition,  in  man  ;  which,  (ince  the  earlieft 
era  of  philofophy,  has  fumiflied  queflions  of  diSicult  in- 
vefligation,  and  materials  of  keen  and  importent  contro- 
verfy  (fee  Metaphtsics,  Part  III.  chap.  ii.  iii.  iv.  v,  j 
'  and  Resurrection,  N°  42 — 48,).  In  the  ^th  volume 
'or  the  Memoirs  of  the  Literary  and.Philofophical  So- 
Mtj  of  MancheAer,  the  reader  will  find  a  very  valuable 
paper  by  Dr  Ferriar,  provtng,  by  evidence  apparently 
complete,  that  every  part  of  the  brain  has  been  injured 
withont  affeding  the  aA  of  ihought.  An  abridgement 
of  that  menMur  would  weaken  its  reafoning  \  which, 
built  on  mattcrs  of  fe£l  and  experience,  appears  to  us  to 
have  Aiaken  the  modem  theory  of  the  MaterialiAs  from 
its  very  foundation. 
SovL  ofBrutes.  See  Brutes. 
SOUND,  in  Ptiysies,  a  term  which  exprefles  a  fim> 
ple  idea  ;  it  is  that  pcimary  information  which  we  ob- 
tain  of  external  ihiDgs  by  means  of  the  fenfe  of  hearing. 
Se«LAconsTics. 

SOUKD,  in  Geograf>h'y,  denotes  in  generar  any  ilrait 
or  inlet  of  the  fea  between  two  headlands.  It  is  given 
by  way  of  eminence  to  the  rtrait  between  Sweden  and 
Oenmark,  jcnning  the  German  ocean  to  the  Baltic,  be- 
ing  about  three  miles  over.  Sbe  Denmark,  N°  32, 
anj  Elsinore. 

Souim-Board,  the  principal  part  of  an  organ,  and 
that  which  makes  the  whole  machine  play.  It  is  a  re- 
fervoir  into  which  tht  wind,  drawn  in  by  tbe  bellows,  is 
condttdcd  by  a  port-vent,  and  thence  diAributed  into 
the  pipes  placed  over  the  holes  of  its  ui^r  part.  Tbe 
wind  enters  them  by  valves,  which  open  by  preAing  on 
the  keys,  after  the  regifters  are  drawn,  by  which  the 
>ir  is  prevented  from  going  into  any  of  tbte  other  pipes, 
hefides  thofe  in  which  it  is  required. 

SGOND-BoarJ  alfo  denotes  a  thin  broad  -board  placed 
over  the  head'of  a  public  fpeaker,  to  enlarge  ot  extend 
a;id  ftrengthen  his  vo!ce. 

Smind4>oards  are  found  by  experienee  to  be  of  no  ule 
tn  theatret,  a*  their  diftance  from  the  fpeaker  is  too 
gteat  to  be  impreHed  with  fufiicient  force.  But  found- 
boardt  over  a  pulpit  have  ire^uently  a  good  effed,  when 
the  cafe  is  conftrafIed  of  a  proper  thicknefs,  and  accord' 
il%  to  particuhr  principles. 

SovNTi-Pqfl,  is  a  ^R  placed  in  the  ihfide  of  a  vioHn, 
&c.  as  a  prop  betwĕbi  the  back  and  belly  of  the  inftru- 
nent,  and  «early  nnder  the  bridge. 

SOUNDING,  the  operation  of  trying  the  depth  of 
the  iea,  and  the  natnre  of  the  bottom,  by  means  of  a 
plomaKt  funk  /rom  a.fliip  to  thc  bottom. . 
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Theie  kre  two  plummets  ufed  for  this  purpole  in  na«  SooBdiai^^ 
Yigation  ,  one  of  which  is  called  the  hattd-ltad,  weigh- 
ing  about  8  or  9  pounds  ;  and  the  other  the  deepjea. 
kad,  which  weighs  from  25  to  30  pounds ;  and  both 
are  fliaped  like  the  fruflum  of  a  cone  or  pyramid.  The 
former  is  ufed  in  AiaHow  waters,  and  the  latter  at  a 
preat  diftance  from  the  fliore  ',  particularly  on  approack» 
ing  the  land  after  a  fea-vqyage.  Accordingly  the  lines 
employed  for  this  purpofe  are  called  the  dee/>fea  lead* 
line,  and  the  hand  lead^line. 

The  hand  lead-line,  which  is  ufually  20  ^thoms  in 
length,  is  marked  at  every  two  or  three  fathoms^./o 
that  the  depth  of  the  water  may  be  aGcertained  either  ia 
the  day  or  night.  At  the  depth  of  two  and  three  fa- 
thoms,  there  are  marks  of  black  leather ;-  at  jTathoms, . 
there  it  a  white  rag}  at  7,  a  red  rag;  at;io,  black 
leather ;  at  13,  Uack  leather  ;  at  15,  awhite  lag  }  and 
at  17,  a  red  ditto. 

Sounding  with  the  hand  lead,  which  is  called  heawHg 
the  lead  by  feamen,  ii  generally  performed  by  a  man  who  - 
ftands  in  the  main-chains  to  windward.  Having  the 
line  qaite  ready  torun  out  without  interruption,  he  hold^ 
it  nearly  at  the  diftance  of  a  fiathom  from  the  plummet ; 
and  haying  fwung  tbe  letter  backwards  and  forward$' 
three  or  four  tiraes,  in  order  to  acquire  the  greater  ^c 
locity,  he  fwirigs  it  round  his  head,  and  thence  as  &r 
forward  as  is  neceOary  *,  fo  tbat,  by  the  lead"s  finking 
whilft  the  fliip  i^d^ances,  the  line  may  be  almoft  perpen- 
dicular  when  it  reaches  the  bottom.  The  perfon  ^ound- 
ing  then  proclaims  the  depth  of  the  water  in  a  kind  of 
fong  refembling  the  cries  of  hawkers  in  a  dty.  Thus 
if  the  mark^of  i(ive  fathoms  is  clofe  to  the  furface  of  the 
water,  he  calls,  *  By  the  mark  five  !"  and  as  there  is  n» 
mark  at  four,  (ix,  eight,  &c.  hs  eftiitfate<  thT}fe  numbers, 
and  calls,  '  By  the  dip  four,'  &c.  If  he  judges  it  to  be 
a  quaTter  or  an  half  more  than  any  particular  number, 
he  calls, '  And  a  quart.er  five !  and  a  half  four,'  &c.  I^ 
he  conceives  the  depth  to  bc  three  quarters  more  than  a 
particular  number,  he  calls  it  a  quarter  lefs  than  the  next : 
thus,  at  four  fathoms  and  three  fourths  he  calls  *  A  qaar- 
ter  Iefsfive!'  and  fo  on. 

'   The  deep  fea-Iead  is  marked  with  tw»  knots  at  20: 
&thoms,  three  at  30,  four  at  40*,  and-  ib  on  to  the  end. 
It  is  allb  marked  with  a  fingli;-knot  in  the  middle  of 
each  interval,  as  at  25,  35^  45  &th«ms,  Stc.     To  ule 
this  lead  more  effedually  at  fea,  or  in  deep  water  on  the 
fea-coaft,  it  -ts  ufual  previoufly  to  bring  to  the  fliip,  in  or-  - 
der  to  retard  her  courre  :  the  lead  is  then  thrown  as  hx 
as  poAible  from  the  fliip  on  tht  line  of  her  drift,  fo  tbat, 
as  it  finks,  the  fliip  drives  more  perpendicalarly  over  it.  . 
Thc  pilot,  feeling  tht  lead  Hrlke  the  bottom,  readily 
dircovers  the  depth  of  the  water  by  the  mark  on  the  line 
neareA  its  furface.     The  bottom  of  the  lead  being  alfo 
well  rubbed  over  with  tallow,  retains  the  diAinguuhine 
marks  of  thi;  bottom,  as  Aiells,  ooze,  gravel,  &c.  whicE 
naturally  adhere  to  it. 

The  depth  of  the  water,-and  the  nature  of  the  ground, 
which  is  called  \hcfoundings,  are  carehilly  marked  in  the 
iog-book,  as  well  to  determbe  the  diftance  of  the  place 
from  the  Aiore,  as  to  correft  tht  obfervations  of  former 
pilots. 

A  machine  for  the  fame'purpofe  has  been  invent«d 
by  Mr  Meffey,  of  which  the  followmg  defcription  is 
given  : 
"Thc  iatportancc  of  obtaimng  tiue  founcling8  at  fea  muft 
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jSamSiagi  ht  admltted  bj  tntj  reaman  ;  and  It  is  ratber  iingular, 
».  that  no  other  method  than  the  common  lead  has  hither- 
to  been  brougbt  into  uTe ;  a$  its  impcrfc^on«  are  ver]r 
generaUy  aciuiowledged. 

"  Many  veflel8  have  been  loll,  by  dcpending  upon  tbe 
foundingi  taken  in  the  urual  way.  Tbe  dif{iculty  of  ob- 
taining  the  true  perpendicular,  and  the  uncertainty  a»  to 
the  exad  moment  when  the  lead  Arikes  the  bottom,  up< 
«n  which  the  accuracy  of  thc  refult  depends,  muft  al- 
ways  prerent  the  poAibility  of  obtaioing  the  true  deptb, 
while  the  (hip  has  any  confiderable  way  upon  her.  In- 
deed,  it  bas  been  acknowledged  by  experienced  feamen, 
4uring  ibme  expcriinents,  made  at  various  times,  in  tha 
river  Mer^ey,  that  they  could  not  depend  upon  tbe  com- 
inon  lead,  when  going  five  or  iix  knots  in  the  hour,  in 
ten  or  twelve  fathoms  of  water.  When  the  depth  is 
f  onliderable,  tbe  ve£fel  muft  be  hove  to,  which  is  an  ope< 
ration  attended  with  great  lofs  of  time,  and  fometi>nes 
canfiderable  injury  to  the  fails ;  and  during  a  cbafe,  this 
inconvenience  muft  be  particularly  felt. 

"  True  foundings  may  be  taken  witb  this  macbine  in 
thirty  fatboms  water,  without  the  trouble  of  heaving  the 
ve<rel  to,  althougb  Ihe  may  be  gcnng  at  the  rate  of  fis 
miles  in  the  hour.  True  foundtngs  may  alfo  thus  bc 
obtained  in  very  deep  water,  where  it  is  not  poITible  to 
take-tbem  by  tbe  common  lead. 

"  Fig.  I.  repre&nls  tbe  founding  machine.  0  is  tbc 
founding  weight,  containing  a  regifter,  i,  2,  with  two 
diak  :  the  hand  of  the  dial  i  makes  one  revolution  when 
the  weight  has  delcended  twenty  £athoms,  the  other  re- 
▼olvcs  oncc  when  the  defcent  amounts  to  five  hundred 
&thon>s.  A  rotator,  3,  fimilar  to  that  attached  to  tlic 
log,  communicates  with  the  wheel  work  of  tbe  diaU 
I,  2,  by  means  of  thc  lod  c,  on  whicti  there  are  tbrce 
Bniverfal  jmnts,  3,  4,  and  5.  This  rod  is  fupported  du* 
ring  the  defcent  of  thc  weight,  by  the  drop,  </,  at  the 
end  of  wbich  is  a  fork,  6,  and  a  fri£lion  wheeJ,  7. 

"  When  tbe  machine  is  to  bc  ufed,  a  faunding  line  is 
■h&entd  to  the  ring,  e  t  and  one  of  the  vanes  of  the  ro> 
tator  it  ilipped  into  the  fpring  8  :  tbe  rotator  will  then 
be  in  the  poStion  indicated  by  the  dotted  lines,  *.  The 
indices  muA  be  fet  at  o,  and  the  cover  or  M,f,  be  Ibut. 
The  machinc  muft  then  be  proje£led  perpendicularly 
into  the  fea.  As  (bon  as  it  reacbes  the  furface,  the  re- 
,fiftance  of  the  water  forces  the  dotted  rotator,  x,  out  of 
the  fprine  8,  and  it  affumes  its  perpendicular  diredion 
as  Tcpreiented  by  the  rotator  i>.  As  tbe  machinc  de- 
fcaa^,  it  is  evident  the  rotator  will  revolve,  and  its  mo- 
,tion  bc  communicated  (reely  paft  the  frifiton  wheel  7, 
and  the  univerral  joint  5,  to  the  wheel  work  of  the  dials 

2,  and  thus  indicale  the  ^ace  paiTed  through  in  faf. 


FItte 
ccccxcvu 
Tig.  i. 


thonu.  Whcn  tbe  machine  has  arrived  at  tbe  bottom, 
the  rotator,  as  it  is  no  longer  buoyed  up  by  the  rea£iion 
of  the  water,  will  &11  to  the  bottom,  ^uitting^tbe  foTk 
of  tbe  drop  </,  which  will  alCo  fall  from  its  horiscontal 
pofition,  and  in  its  dercent,  by  means  of  the  locking  rod 
,9,  prevent  the  rolatpr  from  revolving  as  the  machine  is 
drawn  up.  When  at  the  bottom,  the  rotator  will  be  in 
the  pofition  of  the  dotled  lines  y. 

"  ThisnMchine,jGmple  in  its  con(lru£lion,  and  fcaTcely 
-more  liable  to  accident  than  the  common  lead,  arcer- 
tains,  with  ihe  utmoft  precifion,  the  perpcndicular  deptb, 
by  the  mere  nSt  of  defcent  througb  the  water,  No  nuf. 
take  can  arile  from  that  common  fource  6f  errour,  thc 
4rift  or  lec-wtgr  of  tbe  Ihip  dpring  the  time  o^iddCcent ; 
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nor  does  an  operation  of  fuch  impdl^tance  dcpead  upoD  SogaC^ 
the  uncertain  (en&tion  csuCed  by  the  tead  &nkingtiM^''^^ 
bottom,  on  which  the  accuracy  of  the  common  log  «k         1 
togetber  depends,  and  which,  it  is  wcll  known,  frequent-         1 
ly  and  materially  miileads  tbe  beft  feaman  :  for  though 
a  thourand  fathoms  of  line  were  paid  out,  in  the  fmal]eft 
depth  of  water,  no  inaccuracy  could  aii&,  as  the  perpen. 
dicular  depth,  at  the  point  of  heaving,  would  be  re^ 
Aercd  on  the  index.    The  only  inconvcniencc  cspcri- 
enced  would  be  the  additional  laboor  neccAary  for  haul- 
ing  in  the  excels  of  line.     The  moA  inexperienced  per- 
fon  may  ufe  this  machine,  wiihout  riOt  of  error,  in  the 
inoft  turbulent  fea,  and  during  the  nigbt. 

"  The  advantagesalreadyenumeraled  wonld  render  tbe 
(bunding  machinc  of  great  importance  ■,  but  theie  «re 
plher  properties  of  ftill  more  confequence. 

"  To  heave  a  fhip  to,  in  order  to  obtain  foundings,  on  a 
lee  (hoie,  in  ftormy  weather,  is  a  very  difagTeeable  ope- 
ration,  attended  with  much  trouble,  and  Tofs  of  way; 
alfo  witb  confidcrable  daneer  to  thc  flup*s  fidU }  indeed, 
it  would  often,  under  fuch  circumAanccs,  be  attendcd 
with  great  bazard  to  the  fa&ty  of  thc  fliip.  To  av(mi 
tbefe  unpleafant  confequences,  the  mafter  fometisiet 
adopts  a  meafure,  which  be  cdnceives  to  be  tbe  le&  ei. 
cepuonable  aUemative,  by  nmning  on  wilhout  ibunding 
atalL 

"  To  prove  how  mucb  inconvenience  and  danger  aic 
av(nded  by  Mafley*s  lead,  it  is  enough  to  ftate,  tliiit 
foundingt  may  be  taken  in  depth  £rom  60  to  80  iathomi, 
while  the  (hip  is  under  way,  at  the  rate  of  three  milet 
an  hour  ;  and  as  the  rate  of  railing  may  be  ftill  materi- 
ally  reduccd,  without  enlicely  ftopping  the  ^eSiel,  or  al- 
tering  her  courfe,  fo  may  foundings  be  had,  to  any  depth 
required,  while  (be  is  under  way, 

"  In  order  more  clearly  to  (how  the  fuperiority  of  this 
macbine,  aiul  make  it  appaient,  that  the  quantity  of 
firay-Iine  veered  out  does  not  at  all  aSt&  ihe  trulh  of  the 
refult :  fuppo£e  the  common  lead  thrown  (rom  the  mizen 
chains  of  the  (hip,  whlch  may  bc  reprcrented  by  tkc 
point  a  of  the  triangle  41  bc,  (Tig.  2.),  and  that  the  (hiprg.  1. 
has  moved  forwards  through  the  fpace  coual  to  the  line 
bc,  while  the  lead  has  delcended  throngh  tbe  line  ac; 
it  is  cvident,  that  it  is  impo(rible,  in  this  caie,  to  arccr- 
tain  the  eza£t  depth,  as  a  quantity  of  line,  equal  to  ab, 
would  be  paid  out,  whereas  tbe  true  depth  is  etjual  only 
to  the  line  a  c,  which  !t  rouch  leit.  But  the  caic  ii  rery 
diiferent  when  the  patent  founding  machinc  is  uied,  ai 
the  operation  ceaict  when  it  has  ceached  the  bottoin ) 
nor  it  the  firay-line,  a  b,  whatevcr  itt  lcngth,  at  all  takea 
into  the  account. 

"  It  hat  bcen  cxtremely  di^ult,  and  ibaKtiaact  ii» 
poAible,  to  obtain  (bundingt  in  very  deep  water  wKh  tbe 
comraon  lead,  which  may  perhaps  be  thus  accounted  (at. 
The  conunon  line  which  is  ulĕd  for  foundIng,  though,if 
Ieft  to  itfelf,  it  would  fink  in  water,  yct  its  deii^ent  would 
be  much  (lower  than  that  of  die  lead,  fepa;ately ;  it 
conie^uently  foIlowt,  that  the  lead  niuft  be.{b  muchiia* 
peded  by  carrying  the  line  with  it,  that  wbcn  it  doet 
reach  the  bottom,  there  will  be  fcaiccly  any  fenfi|blc 
check  to  enable  the  (eaman  to  know  the  precifc  W» 
ment.     Indeed,  if  he  can  afccrtain  even  tbis  to  a  eei^ 


tainty,  he  flill  cannot  dcpend  upon  thc  truth  of  hii 
founding$ ;  for  if  there  be  the  leaft  drift  or  curreBt,  the 
line  itfelf  will  aflumc  a  cutve,  fimilar  to  that  of  the  line 
of  a  kitc  tn  tbe  aijr.    Tbefe  two  caufiet  «rill  «Iwajt  ope« 

late 


Digitized  by 


Google 


s  o  u 


t    479    ] 


S    O    U 


tMtg,  nte  Bgunil  the  perfe£Hon  of  the  comnton  mode  of 

^t-  .  (bonding. 

■'^'""^  "  Aner  fo  lullj  defcribing  the  principle  of  the  patent 
foanding.machine,  it  i$  fcarcely  neceffary  to  proye,  that 
it  liable  to  n«ther  of  the  foregoing  objedions  j  and  it 
nay  be  fiifficient  to  fay,  that^  as  it  will  certainly  iind  its 
way  to  the  bottom,  if  a  fufficient  portion  of  ftray-Iine  be 
■Uowed  to  gaard  againft  its  being  checked  in  its  pro- 
gte6,  and  the  certainty  of  its  havmg  reached  the  bot- 
tom  may  be  afcertatned  by  the  arming,  there  can  be  no 
doobt  of  the  pra£ticability  of  its  obtaming  faundings,  in 
any  deptb,  and  nb  reafonable  doubt  af  their  correclnefs 
when  obtained. 

<*  From  the  conftru€Hon  of  this  machine,  i(  might  be 
imagined,  that  the  rotator  would  impede  its  motion 
through  the  water,  and  that  it  ceold  not  defcend  fo  ra- 
]»dly  as  the  common  lead ;  but  during  repeated  trials, 
in  thirteen  fath<ms  water,  in  which  the  rotator  was  fre- 
qttently  detached,  and  the  lead  fuSered  to  defcend  alone, 
there  was  no  difference  perceptible  in  the  time  of  their 
defcent,  thoogh  an  exceilent  quarter'feconJ  ftop  watch 
was  oled  during  the  expenment,  to  dete£t  any  change. 
The  folloiTing  table  {hows  how  rery  uniformly  the  tiroes 
of  defcent  correfponded  with  the  depths  in  fathoms,  dn- 
ring  a  {eries  of  trials  made  on  the  river  Merfey,  vrith  the 
patent  lead,  weighing  i^^pounds. 

"The  mannerof  condufting  thefe  esperiments  was  fuch ' 
as  n  dererring  of  perfe£l  reliance.  Two  pilots,  «^  well- 
known  ability  and  experience,  were  employed :  one  threw 
the  lead,  and  the  other,  the  moment  he  found,  bythe 
Atckening  of  the  rope,  that  the  weight  had  arrived  at 
the  bottom^  cried  '  ftop,'°to  a  tlurd  perfon  who  held  the 
wat6h. 
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"  Taken  when  under  iail,  at  upwards  of  five  knots  in 
the  hour. 

**  Several  csptains  and  maften  in  the  navy  hire  made 

trial  of  the  log  and  founding  machine,  and  givcn  very 

&vourable  reports  of  their  perlbrmance  ;  and  it  has  been 

adopted  by  order  of  the  Navy  Board  in  the  Brititti 

'•'.    Bavy*" 

■^         SODP,  «  ibong  deeoaion  of  flefhor  other  fiJb. 
fiances. 

Portable  or  dry  foup  is  a  kind  of  cake  formed  by 
b<nling  the  gelatinous  parts  of  animal  fubftance5  till  th< 
watery  parts  are  evaporaled,  This  fpecies  af  foDp  is 
chieAy  uiĕd  at  fea,  and  has  been  found  bf  great  advan- 
tage.  The  ibUowing  receipt  will  ihow  how  it  is  pre- 
paied. 

Of  calves  feet  take  4 }  leg  of  beef  1 2  Ibs. ;  knuckle 
of  veal  3  Ibs;  and  leg  of  mutton  10  Ibs.  Theie  are 
to  be  boiled  in  a  iuiibdent  ^-uantity  of  water,  and  the 
icom  taken  off  as  urual  ;  aher  which  the  foup  is  to  be 
&parated  from  the  meat  by  Araining  and  prefltirc>    Tbe 


meat  is  then  to  be  bmled  a  fecond  tlme  in  other  water ; 
and  the  two  decodtons,  being  added  together,  maft  be 
left  to  cool,  in  order  that  the  fat  may  be  exa£tly  fepa- 
rated.  The  fonp  maft  then  be  ctariSed  with  iive  or  fix 
wkites  of  eggs,  and  a  fuiHcient  quantity  of  commen  falt 
added.  The  liquor  is  then  Anuned  through  Aannel, 
and  evaporated  on  the  water..bath  to  the  confiftence  of 
a  very  tbick  pafte  ;  aitcr  which  it  is  fpread  rather  thin 
upon  a  fmooth  ftone,  then  cut  into  cakes,  and  Iaftly 
dried  in  a  ftove  until  it  becomes  brittle  ;  thele  cakes  are 
kept  in  well  clofed  bottles.  The  fame  pfocefs  may  be 
ufed  to  make  a  portable  foup  of  the  ileth  of  poultry  ;  and  ' 
aromatic  herbs  may  be  ufed  es  a  feafoningy  if  thought- 
proper. 

Thefe  tablets  or  cakes  may  be  kept  feur  or  five 
years.  '\yhen  intended  to  be  ufed,  the  quantity  of  half 
an  ounce  is  put  into  a  large  glaf$  of  boiling  water, 
which  is  to  be  covered,  and  iĕt  upon  hot  alhes  ^or  a 
Ouarter  of  an  hour,  or  until  the  wh6le  is  entirely  dit 
iolved.  It  f6rms  an  excellent  foup,  andre^uires  noad- 
dition  but  a  fmall  quantity  of  falt. 

SOUR-CROtTTE.    See  Crout£. 

SOUK-Gourdy  or  AJricM  Ca/abajb-tree.'    See  AdaK".- 

SONIA,  BOTANT  IndeXi 

SOUTH,  i>R  RoBERT,'  an  eminent  divine,  vres  the' 
fon  of  Mr  William  South  a  merchant  of  London,  and  - 
was  boin  at  Hackney  near  tbat  city  in  1633.     He  Iht*- 
'died  at  ^yeftminfter  fcbool,  and  afterwards  in  Chrift- 
chuich  college^  Oxford.     In  1654,-  he.wrotea  copy  of 
Latin  verfes  to  congratulate  Cromwell  upon  the  peace 
concluded  with  the  Dutch;  and  the  next  year  a  Latin  - 
poem,  entitled  Mii/tca  Itteanians.  In  1660  he  was  eled< 
ed  public  orator  of  the  univeri5ty ;  "and  the  next  year 
became  domeAic  chaplain  to  ETdward  eari  of  Clarendoii,  - 
Ibrd-high  chanccllor  of  England.'    1^1663  hewasiii- 
ftalled  prebendary  of  Weftminfter,  admitted  to  the  de- 
gree  of  doftor  of  divinity,  andhad  a  Unecuie  beftoite(l  * 
on  him  in  Wales  by  his  patron  the  earl  of  Clarendon'}  - 
after  whofe  retirem'ent  into  France  -  in  1667  hebecBme" 
chaplain  to  the  duke  of  York.     In  1670  he  was  inftal-  - 
led  canon  of  Chrift  church  in  Oxford ;  and  in  i67<$  at-  ' 
tended  as  chaplain  to  Laurence  Hyde,  £(q.  ambaAador 
exlraordi»ary  to  the  king  of  Poland.-    In  1678  he  was  ■ 
prefented  to  the  re£lory  -  of  lilip  in  -  Oxfbrdihire  ;  and  ' 
in  1680  rebuilt  the  chancel  of  that  church,  as  fae  after- 
wards  did  the  re£tory-houie  behmging  to  it.     After  the  - 
revolution  he  took  the  oath  of  aUegiance  to  King  Wll- 
liam  and  Queen  Mary,'  though  he  «xcufed  himfelf  froiB.  • 
accepting  a  great  dignity  in  the  church,  -  vacated  by  ihe '' 
petTonal  reiufal  af  that  oath.  -  His  heahh  begant(f  de- 
cline  feveral  years  before  his  death,  which  happsned  in  -^ 
1716.    He  was  interred  in  Weftminftet  Abbey,'  where  • 
a  monoment  is  ere£ted  to  his  memory;    Hfe  publiihed,  • 
I «'  Animad^eriions  on  Dr  Sfaerlock's  'Yindication  of  the 
Holy  and  £ver  £leffed  Trinity.     2.  A  Deience  of  his  ' 
Animadveri!ons.     3.  Sermons,  8'voIs  8vo.  ■  And  aiter  ' 
his  deceafe  were  -  pubHihed '  his  Opert  PaAhuma  LatiniB,  • 
and  his  pofthumous  £ngliih  works.'    Dr  South  was  re«  - 
markable  for  his  wit,  which  aboundsin  all  his  writlngs,  • 
and  particularly  in  his  fermons }  but  at  the  iame  tinle 
they- equally  abound  in  ill-humour,  Tpleen,  and  fatire. 
He  n-as  remarkable  for  being  a  time-ferver;     During 
the  life  of  Cromwell  he  was  a  ftaunch  Preft>yterian,  and.  > 
then  railed  againft  the  Independents :  at  the  Keftora- 
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tloa-h*  eseitcd  -kU  piil(it«laqiwBee  agiiinft  tbe  Pie%- 
terians }  and  in-  tbe  reign  of  Queen  Anne,  was  a  waim. 
adyacate  for  SacheveceL 

SoiriH,  one  of  the  four  cardinal  puntsiirom  wiiich 
tlie  winds  blow. 

SOUIH  Sta,  or  'Paeijk  Oeean,.  is  that,  rail  body  o£ 
water  interpoied  between  Afia  and  America.  It  does 
not^  howeycr,  itridly  ^aking,  rcach  quite"ta  the  coa< 
tinent  of  Afia,  exccpting  to  tbe  northward  •£  thc  p» 
ninfula.«f  Malacca:  for  the  water  inlerporcd.bstween 
th<  eaftem  coaft  of  Airica  and  tbe.  peninlitla  jutt  raen» 
tipned  bas  the  name  Qf  the  IndiaH  oceau.  Tbe  Soutj» 
fe»  then  i*  bouoded  on  one  fide  by  the  weftem  coaft  of 
America,  throiigh  ils  whole  extent,  from  the  unknow» 
itgims  10  -the  .north  to  the  Araita.«f  Maaellan  and 
Terra  del  Fuego,  where  it  communicates  with  the  &>». 
them  part  of  the  Atlantiot  Oh  ihe  other  fide,  it  is 
boundcd  by  the  coaft  of  Afia,  irom  tbe  oorthem  pro> 
montory  af  Tfchuk9t(k.oi  Nofs,  to  the  pemnfula  cf  Ma» 
lacca  alreiidy  mentioned.  Thence  it  is  bounded  lo  th« 
Ibuthward.  by  the  northcm  .coaAs  Qf  Boroco,  Ceiebes, 
MacaSar,  New.  Guinca,  New  Holland,  and  the  othec 
iilands  in  tbat.quartcr,  which  diTide  it  from'the  Indian 
ocean.'  Then,  waftung  the  «aikro  coaft  of  die.greac 
idynd  of  New  Holland,  it  communicales  with  tbat  vaft 
body  of  watec  encompadinK  the  whole  fouthem  pait  •£ 
the  globe,  and  which  has  tbe  general  name  of  the  Sou- 
thern  ocean  all  round.  Thus  does  this  vaft  ecean  occu> 
py  almaft,;he  lcmiclrcumference  of  tbe.globe,  extending 
a|moft  from  one-pole  to  the  other,  and  about  the  equa- 
torial  parts  ext«nding  almoft  180°.  in  longitude,  or 
12^00  of  our  miles.  -      .      . 

.  The.  npi^ern  pacts,of  the  Pacific;Qcean  are  entirely 
dellitpLe  c)f  land  j  not  a  fingk  illand  baving  yet  becn 
difcovere4  ,in  it  irem  tbe  latitude  of  -40°  north  and  up- 
wards,  exceptit)g  ruch  as  are  very  near  tbe  .coaft  either 
of,  Afia.or,  .Ameiica}  but  in  the  foDthern  part  thcte 
aie  ^  gr^at  numben  . 

Till  very  lately  the-South  le%.was  in;i  great  mea. 
Ture  uokpown. . .  From  the  gr<at  extent  of  ice  wbich 
cov<:rs  jtlie  foutherQ  jiart  of  the  globe,  it  was  imagintd 
that  much  more  land  exifted  there  than  in  tlie  northern 
legions  :  but  that  this  could  not  be  juDIy  infcrred  mere- 
ly  f[om  that  circiimllance,  is  plain  from  what  has  been 
advanced  under  the.  article  America,  N"  3—24 ;  and 
the  fouthem  continent,  long  known  by  tbe  name  of 
Terra  Aujtralii^  has  eluded  the  (earch  of  the  moft  ex- 
pert  navig;ators  fent  out  from  Britain  and  France  by 
xoyal  authority.  See  Teksa  Australi$. 
SOUTH  Sea  Compam/.  See  Comfany. 
SOUTHAMPTON,  a  fca.part  town  of  Hampfliire 
in  England.  It  b  commodiouHy  feated  on  «n  atm  of 
the  fea  ;  is  a  placc  of  good  trade,  and  well  iohabited. 
It  is  furrounded  by  walls  and  feveral  watcb-towers,  and 
had  a  Rrong  caRle  to  de£u>d  the  harbour,  now  in  ruins. 
It  ts  a  corporation  and  a  county  of  itfelf^  wllh  the  title 
of  an  earldom,  ar^  rends.two  members  to  parliament. 
W.  I,on|I"il  26.  PL  L^t.' 50.  55.  .  , 

SOU^tHERn,  Thomab,  an  eipinent  dramatic  wri- 
ter,  was  bom  at  Dublin  in  1 660,^  aod  received  his  edti- 
cation  in  the  'un!verBty  there.  '  tie  came  young  to 
London  to  ftudy  law  ;  but  inftead  of  that  devoted  him- 
felf  to  poetry  and  the  writing-  of  plays.  His  Perfian 
Prince,  or  Loyal  Brother,  was  introduced  in  1682, 
when  UwToiy  inter«ft  was  triumphant  in  England) 
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and  the  chaiader  of  die  Loyal  Brotber  t)eiiig>inte«U  Sa4|| 
to  compliment  Jamc*  duke  of  York,  he  rewatdcd  tlie  ~li 
authoi  whcn  he  csmc  to  -the  throne  with  a  '•ywnilTwn  ^ 
in  the  army.  On  the  RevoIution  taking  place,  he  ic» 
tired  to  his.Andies,  and  wrote  {ĕveral  ^hyst  iiwB  wlich 
he  is  fitppofed  to  have  -  dcrived  a  ve(y  handlbme-liitifilV« 
ence,  being  the- firft  wko  raiCed  tbe  adyantageo^  phy- 
writing  to  a  fecond  and  third  .nigbt.  Tbe  in«ft  fini/hcd 
of  all  His  plays  is.Oraoook«,  or  the  Aoyal  Slave,  wliicb 
is  built  on  a  tiue  flory  related  in  one  of  Mn  £ehn'«iM>« 
«els.  Mr  Southecn  died  in  I746,  in  the  86th  ;earef 
his  age  \  the  latter  part  of  wkicb  he  fpent  in  a  peacc&l 
ferenuy,  having,  byhis  coinmiilian  as  a  -ieldier,  and  thc 
pr«&ts  of  bis'druDatic  warks,  acqutred  a  hand^one  fi>r> 
tune  }  and  bcing  an  exa£t  cconomiA,  he  ia^roiKd  what 
fortune  he  gaincd  ta  tb«  beil  advantage.  He  cBJojred 
tbe  longeft  life  of  all  oui  poets  \  and  died  the  richcA  af 
them,  «  very  few  encepted.  Uia  plays  ai;e  piintcd  in' 
two  v«Is  1 2mo. 

SouTHEMN  Coniinent.  See  America,  N°  3— 'S^* 
and  Tebba  AaJhaKt.  - 

SOUTHERNWOOD.  See  ARTEMtstA,  Botaht 
Index, 

SOUTHWABK,  a  town  of  Surry,  and  a  rabuih 
of  the  city  of  London,  being  &paiatcd  £rom  -that  me- 
ttopolis  only  by  the  Thamcs.     See  Lokoon,  N°-5)6. 

SOW.     See  Sus,  Mammalia  Indtee.. 

Sow,  tn  the  iron  woiks,  tbe  name  of  thc  block  er 
lump  of  metal  ihey  wuk  at  once  in  the  iron  iiirnacc.  - 

Sow-Thijlle.     See  SoNCBUs,  Botany  Index, 

SOWTNG,  in  Agricuitur*  and  Gardening,  the  depo. 
Iking  any  kiod  ef  ieed-<in  the  earth  'foc  %  fatvie'Cr(f> 
See  Agr-iculture.-  -     ■  •     ' .  • 

DriU-SotywO.     Scc  DsiLI.^S^wing. 

SOY.    SecDouoHos. 

SOZOM£^US,  Hermias,  an'ecclciiaftlcal  bilt«> 
rianof  the  51I1  ccBUity,  was  bom  in  Bcthelia, -at(^ 
of  Paleftinei  He  was  educated  ibi  thc  bw,  and  b»> 
came  a  pleadei  at  ConSantinc^lci  He  wrote  -an  A>- 
bridgment  of  £oclcfiaflical-Hiftory,  in  two  books,  baak 
tbc  aicenfion  of  our  Sasiriour  to-tbe  ycar  323.  Tiat 
compendium  is  loft ;  bi)t  a  centinuation  of  it  in  nioe 
books,  written  at  greater  length,  down  to  the  year 
440,  is  iUlI  extant.  He  icems  to  haire  copied  Socrates, 
who  wrote  a  h!ftoiy  of  tbe  iame  period.  Thc  ilyle  of 
Sozomenus  is  perhaps  moie  elcgant ;  but  in  other  re- 
fpe£ls  he  falls  far  ihort  of  that  wnter,  difplaying  tbrough- 
out  his  wbole  book  an  amasing  CTcdulity  and  a  fttpei- 
Aitious  attachment  to  monks  and  then«naflic  liie.  The 
beft  edition  of  Sosomenus  is  thac  aS  Robert  Stephenln 
1544.  He  has  been  tranilated  and  publiOied  by  Vale- 
fius,  and  republiihcd  with  additional  notes  by  Readicg  it 
Lbndon,  1720,  in  t  vols  fbHo. 

SPA,a  town  01  Germany,  in  the  circle  of  WeApha* 
lla  and  bilhopric  otLiegCt  faaious  ibr  itjs^  minen^j^- 
ters,  lies  in  E.  Long.  5.  jo.  N.  Lal.  50.  aQ..aboot^l^ 
iniles  fouth-eaft  from  Ltege,  and  if.  f«)Uth-weil  f^ 
Lomburg.  k  is  fituated  at  one  end  of  a  .deep  y«llg| 
on  the  banks  pf  a  Anall  rivulet,  and  is  furroun^«d|(^jl9i 
fides  by  bigh  mountains.  Thc  fide$  of  thele  mou(iifm 
next  to  Spa  are  rude  and  unculcivated,  preientMig* 
rugged  appeatance  as  if  (hatteied  by  the  cony\di><'W.9' 
eartnquakes ;  but  as  they  are  ftrewed  with  lall  oaks,ai|d 
abundance  of  ihtubs,  the  country  arouud  iornis  a  ^m» 
lomantic,  and  beautiful  landicape.    The  acceisttrOK 
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b  vtrj  beaHti(oL     Tbĕ  toad  wind*  over  the 
"^iMuntains  dll  it  delcends  to  thdr  b«tt«m,    wben  it 
nnt  along  a  linooth  raUey  for  -  a  mile  or  a  sule  and  a 
b]f. 

The  to<n>  conMs  of  fear  (lieets  in  fonn  of  a  cr«&,. 
and  cantatns  abost  400  inhabitanta.  Spa  bas  no  wcalth 
to  botA  of.  It  can  Aiarcely  furmih  tbe  neceffaries  of 
tk  to  its  own  inhalMtants  during  the  winter,  and  almoA 
all  the  luKuries  wbich  are  requifite  for  tbe  great  con- 
ceorlĕ  of  affliient  ▼ifitori  during  the  fnm»er  are  cairied 
6om  Liege  hj  women.  Its  only  ^oarce  of  wealth  is  ita 
Biineiml  waters.  No  roontr  dees  the  warm  feafon  com- 
aenee,  tban  ctowds  of  ▼aletudinaiiant  arrtve,  as  well  as 
mmj  otber  fierfons  who  are  attra£led  folely  by  the  lore 
af  aiiinfement,  and  fome  from  left  honourablc  motives. 
Tke  inbarbitants,  who  fpend  ^erenor  eight  montht  of 
the  year  witbout  &eing  the  iace  of  a  (Iranger,  wait  fiar 
the  retam  of  this  period  with  impatience.  The  weU 
come  (bund  of  the  carriages  brings.multitades  from  tbe 
town,  eitber  to  gratify  their  curMfity,  or  to  oifer  thrir 
lenrices  in  the  hopes  oJf  fecuTing  your  employment  while 
yoa  remain  at  Spa.  Immediatcly  aftfer-your  ariiral,  ^rour 
name  and  deGgnatipn  is  added  to  the  printed  lift  of  the 
annual  i^Htors ;  for  which  you  pay  a  ilated  fum  to  tbe 
bM^^ellers,  who  bat  a  patcnt  fer  thit  pnrpoie  hom  the 
prince  hithop  of  Liege.  Tkit  lift  not  only  enables  one 
to  know  at  a  glance  whetherany  iiriendt  or  acquaint- 
iBkce  are  reCding  tbere,  but  alib  to  diftingui{h  perlbnt 
of  rank'  «nd  fafliion  from  adrcnturers,  who  ieldom  hare 
the  effirontery  to  inrert  their  name*. 

Tbere  are  two  different  ways  of  accommodating  the 
«iSton  at  Spa  with  lodgirig  and  neceffariet.  People 
may  «ttier  lodge  at  a  hotel,  wheie  eveiy  thing  is  iur* 
nilhed  tbem  in  a  fplendid  and  expenfive  Ayle  i  or  they 
may  take  up  their  refidence  in  prirate  lodgings,  from 
whicb  they  may  fend  for  piovi(ions  to  a  cook^s  (hop. 

Among  the  people  who  vifit  %>a,  there  are  many 
peribnt  ot  the  firft  rank  and  fii(hion  in  Europe.  Per- 
baps  indeed  there  is  no  place  in  Euiopeto  which  ib 
aiany  kings  and  princes  reKirt ;  but  it  is  allb  vifited  by 
many  {elM:reated  nobSity,  wbo,  under  the  titles  cf 
cooot^  '  barons,  marquifes,  and   knightt,  centrire  by 
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thcir  addreit,  and  artificet,  to  prej  4ipen  At  tick  mai 
uoexperienced. 

The  manners  eftabli<hed  at  Spa  ate  conducire  both  to 
health  and  amufement.  £very  body  rifes  eerly  in  the 
moming,  at  fix  o'clock  or  before  it,  when  a  great 
nany  horf«s  fiaad  ready  &ddled  ibr  thofe  whe  choofe 
to  drink  the  Sauveniete  or  Geronftere  waters  at  a  little- 
diiiance  fiom  Spa.  Aiter  tbis  bealthy  exercife  a  part 
of  tbe  company  generally  brealdBil  togetber  at  Vaux« 
ball,  a  magniScent  and  fpacious  bituding.  At  this 
place  a  number  of  card-tablet  are  opened  every  ibro- 
noon,  lound  which  many  peribns  affemble  and  play  for 
iiakes  to  a  veiy  confideraUe  amount.  A  E>all  too  is  go- 
Dcrally  held  once  a  week  at  YauKhall,  befides  two  ballt 
at  the  aSembly  rooms  near  the  Poubon  in  the  ouddle  of 
tbetown.  - 

The  moft  icmarkable  waters  at  Spa  are,  i.  The  Pou« 
bon,  fituated  in  the  middle  of  the  town ;  2.  Tlw  Sao- 
veniere,  a  mile  and  a  half  eail  from  it  $  3.  Groiibecic, 
near  to  tbe  Sauveniere ;  4.  Tonnelet,  fit«ated  a  little  to 
the  leit  of  tbe  load  which  leadt  to  the  Sauveniete  ^ 
5.  GeronAere,  two  miles  fouth  from  Spa ;  6.  War- 
tn»,  near  to  the  Tonnelet ;  7.  Sarts  or  Nivefet,  in  the 


diftrid  of  Sarts ;  8.  Ch«vion  or  Bru,  in  the  principality 
of  Slardot ;    9.  Cauve ;    10.  BeYerie  ;    11.  (Hge  } 
Geremont.    Thefe  four  Iaft  are  near  Malmedy. 


13. 


Dr  Brownrigg  was  tbe  firft  perfon  who  diibovered 
that  fixed  air,  or,  as  it  is  now  generally  called,  cirbenie 
tcitl giu,  forms  B  principal  ingredient  in  the  compoStion 
of  the  Spa  waters,  and  adually  &parated  a  quantity  of 
tbis  elailic  fluid,  by  expofing*  it  to  diA^nt  degrees  of 
beat  from  110°  to  170°  of  Fahrenheit. .  From  20oun« 
cet  7  diaais  and  14  grains  apothecaries  weight  of  the 
Pouhon  water,  he  obtnined  8  Ouncet  2  drams  and  50 
grains.  '  Since  June  1765,  when  Or  Brownrigg  read  ■ 
paper  on  tbis  iubjed  betore  the  Royal  Sodety  of  Lon* 
don,  the  watei»  of  Spa  have  been  oiten  analyfed,  but 
perhaps  by  none  with  more  accuracy  than  by  Dr  Aib, 
who  pubSlhed  a  book  on  tbe,  chcmical  and  medtcinal 
ptt^rties  of  thefe  waters  in  1 78S.  We  ihall  pie^ent 
the  refalt  of  his  analySt  of  the  five  principal  fpiings  ia 
tbe  fi>Uowing  tabk. 


SlM. 


Ouanuiy 
o?Wa- 

Ounce 

Sulid 

Aerated 

Aerated 

Aerated 

Aeraied 

Seleoite. 

Aerated 

FouDtatn5. 

meiiraTei 

rontents. 

Lime. 

Maene- 

Mineral 

iron. 

Ve(5etab. 

ter. 

orCaj. 

al 

Alkali. 

Alkali. 

Oniicct. 

Graini, 

Pouhon 

33- 

35-75 

16^25 

2-75 

9.50 

2.25 

I-75 

... 

— 

32.75 

24-75 

5'50 

2.50 

— 

1-75 

0-75 

0.50 

— 

SauvenieTe 

32.50 

33-5° 

3-75 

1.50 

— 

0-75 

0.50 

— 

I. 

Grmibeck 

32.25 

35-5° 

5.45 

1.50 

— 

1. 

0.75 

•— 

2. 

Tonnelet 

ja- 

40.75 

2.00 

a25 

— 

0.75 

I. 

— 

— 

The  Pouhon  ipring  rifes  ilrom  tbe  hill  to  the  north 
ef  Spa,  whicb  confins  of  argillaceous  ichiftos  and  fer- 
rugineous  {£)te.  The  other  Tountains  rife  iiom  the  fur- 
tounding  luUs  to  the  ibuth-eaA,  ibuth,  weft,  and  north- 
w8i  of  the  town  ;  and  tbis'  ridge  of  moontains  is  form- 
ed  of  calcareout  earths  mixed  with  filiceous  rubitances. 
The  fur{ace  of  the  mountains  is  coYcred  with  woods, 
iDteripeiied  with  large  boggry  fwamps  filled  with  mud 
■nd  water.  The  Pouhon  is  confidered  as  the  principal 
fering  at  Spa,  bring  impregnated  with  a  greater  quan- 
ttty  of  inm  tban  any  ot  the  rcft,  and  containing  mote 
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fixed  air  than  any  except  the  Tonnelet..    It  Is  from  this 
fpring  that  the  Spa  water  ibr  expoitatIon  is  bottlcd.j 
for  whicb  the  demand  is  fo  great,  that,  according  to^    .  .    _, 
the  beft  information  which  Mr  Thickneffe  could  obtain.P^^J^* 
tbe  quantity  exported  amounts  to  200,000  or  iy^pOOjbrmgb 
bottles  annually.     Tbis  exported  water  is  is^erior  in  it$(i<  Pn* 
vlrlue  to  tbat  which  is  dnuik  on  thc  fpot ;  for  the  vef-'''** 
fels  into  which  it  is  coIIe£led  are  uijudicioully  expofed  to 
the  fuii,  rain,  wind,  and  duft,  for  feveral  hours  be&re 
they  are  corked,  by  which  means  a  confiderable  part  o£ 
itt  rolatile  ingiedlents  muft  be  evaponted }  Ibr  it  has 
^P  been 
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B«fli  kaai  by  «^riiBeot,  thct  bj  cxpoflng  it  t»  a  gen- 
tle  heat,  air-bubbles  afcend  in  great  numbert.  It  is  in 
j  iu  gteiteH  pitTtBim  whien  colled«d  »i  cold  dty  vfea- 
^r ;  it  il  thcn  peUucid,  cotaurla6,  and  withont  finell, 
atod  almoft  m  light  at  diAilled  woter.  It  raries  in  iu 
}»0t  {am  52"  or  53"  t»  irf  ©f  F>farenli«itV  tbennodM- 
fcr. 

The  GeMnAeye  i*  *  iMcb  ««aker  chalybcatc  water 
dlan  the  Poohon ',  imd  »s  !t  i«  esceedingly  nauiMas, 
^Rtd  taftes  Btid  ttntili  likc  rotten  eggs,  h  certainly  con. 
tains  faffle  hepattc  g«».  This  rs  a  ctrcumAance  wbKh 
ihr  Afl)  kemt  ite/t  to  hav«  attended  to  fuflkieiitty.  Tlie 
Sauyeniere  water  alfo,  when  newly  taken  &om  tbe  wcll, 
jinells  a  little  of  fulphur.  The  Groin«eck  contains  moM 
alkall,  alyd  aknoA  »  tiittch  ga«  as  tlie  Pouhwn,  and  ha» 
been  celebrated  for  its  good  eiFeAs  in  the  cafe  «f  cMcu' 
lout  toncrĕtiOMt  The  Tonneiet  cdntaint  more  gas 
tlhm  dny  oF  the  reft.  So  itnall  is  tbe  quantity  af  any 
§a&A  body  held  in  fiifpmi!oh  by  the  Berial  acid  m  it, 
and  <b  yolatite  is  the  gas,  that  it  begins-to  pais  aS  very 
npidly  the  mmaent  it  is  taken  ent  w  the  well,  anil  in  a 
fhort  tiiHe  1s  eniirely  gone.  ~  Dr  Aih  in^rms  us,  that 
kt  the  nngtrbouthoed  ef  lUs  w«tt,  thc  celiBn,  en  any 
^proiichitig  change  «f  WeuAct,  «re  fe«id  to  contua 
Much  fi9i«d  air ;  and  the  bcil  prognoAoc  wluch  tjiey 
have  of  rdn  is  the  flvtt€«tt  which  catt  ihow  to  be  car- 
fied  iwte  ^ie  ccUarSi 

The  Spa  wMers  ike  dittretic,  atid  ibioctiinci  purga- 
tive.  They  eshilarate  the  it»rits  witb  an  iniluence  aauck 
ftK>fe  benign  than  wine  or  (birituous  liquors,  and  tihey 
as«  SBore  ceolitig,  «nd  allay  tbirft  more  eSeAaally  than 
eonmoti  water.  -  They  are  feund  b«neficial  in  caies 
•f  weakfiefi  atid  rdaxatian,  Mtbet  partial  or  wiiverfal ) 
ih  nertoas  difiSrderB ;  vn  obibuAions  of  tbe  liver  and 
^leen  j  in  caiiss  whete  the  blsbd  is  too  thin  and  pu> 
tr«ibcrit ;  i»  eaies  «f  exceifive  diicharges  prooeeding 
ftMa  weakMCs-;  in  the  grarti  «nd  ftone }  and  ni  meft 
.  caiei  where  a  ftrengl!hening  remcdy  is  Munted^  But  they 
krc  hwrthl  in  contirmed  MiAnidiens  attended  with  fe- 
t«r,  whete  tbm  is  no  htc  aa&a.  to  t^  matter,  as  in  ol- 
Cttnltions  of  Ae  lung*.  IHieyan;  alii»  injurioas  to  bi> 
lious  and  plelhoric  conilitutions,  whcn  tt&d  befere  th« 
body  is^booled  by  proper  evacuatians. 

SPACE.     See  M«TArsT»ies,  Part  H.  Chap.  W. 

Sface,  in  G^ameiry,  denotes  the  area  of  any  figurc, 
«r  that  which  iUs  the  interv8l  or  diilance  betweca  tbe 
lines  that  teraMnate  it. 

SPADIX,  in  Botam/,  anciently  iigniiied  the  recep- 
tacle  of  the  paTms,  It  is  now  tricd  to  «cprers  ttetj 
flower-ftalk  that  h  protnided  out  of  a  fpatha  or  ibeath. 

The  fpadix  of  the  pahns  is  branched ;  that  tjf  all 
ether  plants  <iimp)e.  Thii  laft  caie  admits-of  foimi  va- 
ricty  }  in  caUa^  draeontitm,  and  pethos,  the  iloTCts  co- 
ver  it  on  all  iides  ■,  in  arum,  they  are  difpofed  on  the 
iMrec  pnrt  orily  j  «nd  in  ti^/hr»  ea  ooe  iidc.  5ee  Bo- 
TAKT. 

SPACnUC  AKT,  a  name  given  by  old  autlors  tn 
tlMit  fpecies  of  cbeaAiiliy  wbldi  works  on  metals,  and  is 
Ca»p)oyed  in  the  iearch  of  the  pbilolbphei'8  Aone. 

SPAHIS,  ihorieaacn  m  tbe  Ottoman  army,  chicSj 
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The  grent  Arengtli  •£  the  gmnd  tig.  Spji,. 
tbe  jamfaisea,  who  aie  the  faof,'~~vH| 


raiikd  in  Afia. 

inor^  army  coafifts  m 

and  the^^his,  wbo  are  the  horie. 

SPAIN.  The  kingdom  of  Spain,  which  occupiesbySit"^ 
bx  ^  greater  portion  of  the  foutb-weflcrn  peninbla  o^'""^ 
Enmipe,  is  bouaded  «n  the  nortk  by  tiam  bay  o£  Bilc^^'  j 
ond  Pyrenean  mountBns,  which  fepafate  it  itom  Praace }  J 
on  tiie  caft  by  tiie  MediterrMcan  (ca  j  «n  tbc  ibuth  by 
the  ftraits  of  Gibraltar,  wkich  divide  it  fRWi  the  A&w  t 
can  kingdom  of  Morocco  }  and  on  thc  weft,  partly  bj 
die  Atlantic  ocean,  but  cbieSy  by  tbe  narrow  kiogdom 
•f  I^rtttgal.  This  laft  is  the  only  ardScsal  bgundatj 
•f  the  Spaniih  teiritoiy,  and  «•iifiits  of  ideal  lincs,  ex> 
oept  in  diree  parta,  wbere  de  river  Minho  to  thc 
mctb,  and  theDoBraaid  the  Chanca,  tiU  its  junSioa 
srith  the  Guadiana  to  the  eaft,  fona  rathcr  aoK  naUinl 
limits. 

Fram  Cape  Ortegal  ia  N.  Lat.  43**  44',  ta  thc  rgckg^ 
•f  Gibraltar,  in  N.  L«t.  35°  57',  tlie  continent  of 
Spain  cjttends  tbrougb  neadiy  8°  v£  latitade,  while  its 
extentt  iinm  weft  to  eaft,  viz.  £rom  Cape  Finiftexie  in 
Long.  9°  1 7'  W.  froai  Grecnwich  t»Cape  Cccus^or  Croijc, 
in  Long.  3"  30'  £.  innn  tjie  &me  meridian,  campscheodt 
nearly  1 3*  af  lonBtude.  In  ]^wtiih  miks,  its  leogth 
finoni  north  to  ibuta,  vi2.  froai  Capc  Penas.to  GibcdUi^  ' 
may  be  eftimated  at  5J0  anles,  while  sta  aiadiam 
breeddi  may  be  comptttcd  «t  440.  According  to  Oc 
Laborde,  its  fiiperfical  eatent,  ciclafive  «i  Poitugal,  ii 
35,137  fqiiare  French  kagues^  or  about  ai,ooo  iquasic 
£ngbih  leagues. 

fiefides  the  continenlal  part  t£  Spaia,  thi«  monaidiy 
«ompnebends  fi:v«ial  idands  in  the  Meditetrancaa,  e%c>' 
dally  Majoica,  Minorea,  and  Ivica  j  tbe  Ganan 
iilands,  and  ievcral  places  on  the  nocui-weitecn  ceafi  « 
AAica ;  the  Pbilippine  and  Ladrone  iSands }  tog ether 
with  an  imBienie  teiritoij  both  in  Nortb  «nd  Soith 
America,  camprebending  Mcnica^  or  New  Spun,  New 
McKico,  the  idaad  «f  Caba,  Pesto  Rico,  &c.  in  Nntk 
Amcrica,  aad  in  tbc  finitiicrn  part  «f  that  ooBtincnt 
die  greatea  portion  of  Ttrra  Firm»t  Pcni,  CU]i,«t 
asoft  ihe  wbok  af  Paraguay,  «ith  an  «■tcnfiv«  lemti>7 
lyine  on  the  banks  of  the  river  Plate. 

Tne  ufual  divifion  of  the  Spaniih  contincnt  is  iiit»s 
iiBWteen  pr«vinces,  viz.  tboic  of  Caxalonia,  Aragok, 
and  Nayarke,  on  the  confines  of  France  ;  Biscat, 
AsTDRTAS,  and  Gau.icxa,  on  the  ihoaes  af  the  At. 
lantic  }  LsoN  and  £si&£MAl>u&A,  on  tbe  fide  <^  Poc- 
tugal ;  Andalusia  chseSy  on  the  ftraits  •aS.  Gibcahar) 
Granada,  Mckcia,  and  Yalemcia,  «n  the  Aiores 
of  the  Meditciranean  3  Ou>  and  N£W  Castile  in  the 
oentre. 

The  lateA  writer  on  the  geogtt^  •£  Spain,  De  La> 
t>orde,  rcckons  only  13  fravinces,  as  he  indudcs  Gia- 
nada  undci  Andalufia.  In  the  £bllowin^  tablc  we  hs«e 
broimht  togethci  the  moft  important  circumAancet  ic- 
fpeAmg  each  <^  theie  provinces,  viz.  their  fubdivifi«B^ 
cxtent  in  fqttai«  Britiih  miles,  populatioii  itt  tlietliltf 
the  i8th  centuiy,  and  ch!ef  townS;  and  wĕ  fc>*c 
arrangpd  the  ]pioviBces  in  the  oidcr  fbUowc3  Iij  X>- 
boide. 
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Pnumcet, 


Subdivi/toHt. 


Extent  in 
fquar*  milet: 


Pofutation. 


Chie/Towns. 


hoTiaoe  of  Catalokia. 
OigdaB  of  VaL2MCIA. 

^gnm  qf  EsnmASTTKA. 

Iknince  of  Amsaiaka. 


Ei^doB  of  MuiiciA. 

|Bgd(nof  AiuuMir. 

^^  of  Navarrx. 
maa  of  BiacAT. 

Kac^tliij  of  the  Astouas. 

^agdaBofGAlxiaA. 

i 

lagdaB  «(  Leom. 

bgdaaof  Ou>  CAsmi. 
Mdom  ef  New  CAirnjc. 

^igdomofMAJOscA. 

j 

■ad  of  MiMORCA. 


Connty  of  RouAilian  1 
>m     I         Cerdagne  J 


Ktngdom  af  Serine 
^— — —  Grinada 


•  CordoTa 
>  Jaen 


xBScxj  Praper 

Alant 

Guipu! 


1 


Onedo 
Santillam 


Leon 

Palenda 

,2aa>ota 

Salamanca 

Butgoi 

AtU« 

Segom 

Toledo    *! 

Coen^a     | 
Lanumca  J 


} 


} 


lAanda  of  Majorca 
«11  Cabtera 

— — —  iTija 


10400 
7,800 

16,000 

12,600 

4,Joo 

1,080 
aUoo 
8,8ta 

16,500 

2,287 

4,o«> 

3.3751 

1,20«  J 

11,50» 


»0,750 
10,800 

38,000 

iioj 

360 


814412 
932.*50 

416,922 

754.493 
661,661 
2j6,oi6 

337.^86 
623,308 

287,382 

116,042 

74,000 

12,676 

350,000 

1,350,000 


665432 
1,190,180 
1,146,809 

136,000 

27,000 


10,308,505 


Barcelona,  Tarragona,  Urgel,  Lsrida,  Ge- 

rona,  SaUbna,  Vi<^,  Tortefii,]^gueras,  Sic. 
VAtENCiA,  Alicant,  £lehe,  Orihuela,  Caf- 

tellan,  Alcura,  Cueaxente,  Gandia,  Xaci- 

va,  Otiniente,  Alcoy,  Segorbe,  &c. 
Baoajoz,  Placencia,  Coria,  Merida,  Trux- 

illo,   Xera   de   los    CaTalleros, '  Llerina, 

Almatona,  Za^,  &c. 
Seyili-e,  Xeres  de  la  Prontera,  Arcos,  Ca- 

dis,  Real  £jo,  Ayamonte,  Nivela,  &c. 
Gkanasa,  Malaga,  Loxa,  Santa  F^,  ^«/i- 

quera,  Ronda,  Guadis,  Baza,  &c. 
CoRDOYA,  and  Archidona,  &c. 
Jaek,  Ubeda,  Baeca,  Andu^ar,  &c. 
MuKciA,   Carthagena,    Lorca,  Chinchilla, 

Alba  Cete,  Vtllena,  Almanza,  &c. 
ZaraGOZA,  laca,  Barbadro,  Hueiba,  Tara- 

aona,  Albarraiin,  Teruel,  &c. 
Pamteluna,  Tudela,  &c. 
Bilboa,  VenniJQ,  &c. 
VrrTORiA,  Trevino,  Oaate,  &c. 
Sr  ScBASTiAN,  Fuena»ba,  ToIoTa,  Placen 

tia,  &c. 
Otuoo,  ATilet,  Luarca,  Gijon,  &c. 
Samtillana,  &n  Vbcente,  lUTa  de  Sella, 

&c. 
San  Ja60  oe  CouroniLLA,  Bajrona,  Lu- 

g^  Oreniĕ,  Mondonedc^  Corunna,  Vigo, 
c 
Leok,  Ducto,  ASorga,  Salamanca,  Zamoia, 
&c 


Bdrgob,  OTma,  SiguenKa,  AT^Ia,  '^allado- 
lid,  Sq;pTia,  Cadaharra,  Soiia,  &c. 

Maorh>,  Tdedo,  Aianjur^,  TalaTeradella 

Reyna,  &c 
CoEK^A,  Guete,  Alacon,  &e. 
OCANA,  Huclei,  Laguaidia,  Tattasbna,  &c 


Pacma,  Akudia,  &c. 

Iyija. 

Mauon,  Clttadella. 


Soawsc^ount  of  theie  ptorinces  «ill  be  fi>und  onder 
tlie  -Bi^tklea  Andalosia!,  Aragon,  Asturias,  £is- 
MT,  CMPUJt,  Catalokia,  £streuasura,  Galli- 

CIA,  tjRAMADA,  LeoN,  MimCIA,  NaTARRE,  VaLEN- 

OA,  Itica,  Majorca  and  Minoroa  j   but,  for  tbe 
btft  Ticw  of  diair-prerent  Itate,  we  mu{t  refer  our  read- 
cnto  De  Labaide's  Yiew  ofSpmn^  \fAx  i.  ii.  aralrUii.  «r 
to  PlayiairH  Geograph^,  toI.  i. 
{d  it5  .general  appeatance,  ^pain  prdenU  a  pleaSng 


«Btiety  af  hill  «nd  dak,  mouRtain  and  «alley.  It-imtt  4 
be  regarded  at  a  aaountainous  countiSy,  ita  plakis  being^*'' °f  "'^ 
few  in  number  and  of  &nall  extent.  The  molt  tmxtkf 
able  of  'the(e  occupies  the  centse  of  thc  lcii^dmn,  eTpeci- 
ally  New  Cafiile,  which  £>rittt  the  moft  ^vated  tra& 
0f  lerel  country  to  be  HaHnd  in  £un>pe,  baying  a  mean 
cleTatwn  of  more  than  300  iathoms  abore  the  kwel  of 
the  fea.  The  countiy  is  wtU  wooded,  and  abounds  widi 
riv«n}  but  iheiie  ait  often  Tety  deficicnt  in  irater,  and 
3  P  2  Spain, 
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^pttti.     Spain,  eipeciaHjr  on  ito  eadttn  coaJl,  is  remarkaLle  for 

'  »  Uie  drynels  of  its  foil.  Nolwithilariding  this  aridity, 
hewever,  moA  parts  of  the  kingdom  teem  wilh'fertilit7, 

'  and  native  verdure  and  high  cidtivation  render  the  fce- 

nery  oelight&l.     liere,  and  there,   indeed,  occurs  8 

tra£t  of  £fert  utterly  incapable  of  cultivation  ;  but,  in 

seneral,  nature  has  done  much  more  for  the  country 

j         than  the  labour  of  its  inhabitants. 

Soil.  The  foil  is  faid  to  be  in  eeneral  Ught,  and  ealily 

WTOUght }  but  on  many  parts  of  the  eadein  coa(l  it  is 
compoied  chieAy  of  a  &1S  loam  or  clay.  The  md&  fer- 
^le  parts  of  the  kingdom  are  in  Yalencia,  on  the  CoaH 
of  Granada,  in  the  kingdoin  of  Old  Cadile,  and  in  fe- 
Yeral  parts  of  thofe  of  New  Caftiie  and  Leon.  The  ibil 
of  Catalonia  is  very  dircouraging,  e;tcept  in  the  Yallejs, 
and  tlie  lame  may  be  faid  of  all  the  province$  bordering 
on  the  Pyrenees  ^  the  fo!l  of  Edremadura,  though  na- 
.tiirally  good,  has  been  fo  long  abandoned  to  itCeir,  that 
it  has  almolt  c«afed  to  produce,  and  that  of  AndaluGa 
.  has  a  very  miscd  chara£Ier.  The  foil  of  Murcia  is  lin- 
commonly  arid ;  that  of  the  Ailurias  cold ;  that  of  Gal- 
licia  extremely  wet.  In  the  neighbourhood  of  Cartha- 
gena  there  is  an  extenlive  tra£l,  which  is  fo  covered 
with  Hones  as  to  form  a  defert  as  ilerile  and  untameable 
'    (        as  any  on  the  iandy  plains  of  Africa  or  Arabia. 

Moaotaiw.  "We  have  iaid  that  Spain  is  a  mountainous  country. 
The  eheia  of  the  Pyrenees,  common  to  it  and  France, 
is  by  no  means  tbe  moil  confiderable  in  point  either  of 
eleration  or  extB)t  >  though  that  chain  may  lie  regard- 
ed  as  the  common  root  or  origin  of  all  the  reft.  From 
the  weileni  comer  of  the  Pyrenees  %  vaft  ridge  branches 
oS  through  Navarre,  Bifcay,  Aihirias,  and  Gallicia, 
terminating  only  at  Cape  Finifterre,  and  Cape  Ortegal. 
Tbis  ridge  is  the  Cantabrian  mountains,  and  is  dillin- 

S;ui(hed  into  feveral  fubordinate  groups,  denominated 
rom  the  prhicipal  towns  fituated  in  their  vicinity.  Thus 
we  have  the  moontains  of  Mondonedo  in  Gallicia.  In 
general,  thefe  groups  are  called  Sierras,  from  the  jag- 
ged  mjierrated  appearance  of  their  tops  ;  as  tb«  Sierra 
.  ĕe  la  jSJluriaSy  Sierra  d''Avila,  &c.  The  fubordinate 
mountains  that  extend  from  the  Sierra  of  the  AAurias  in 
;   '  the  north,  to  the  AIpuxaras  in  the  fouth,  run  in  paral- 

lel  lines^  and  the  fame  dire£tion  prevails  in  the  moun- 
tains  of  Saint  Andero,  which  join  thfc  Pyrenees. 

From  the  mountuns  of  Biicay  arifes  a  main  ridge, 
.  ^  ti^hlch,  after  proceeding  a  liltle  to  the  &uth,  dlvides  ih- 
to  three  or  four  brahches.  '  Of  thefe  the  moil  northerly 
chain  ieparates  the  provinces  of  Old  Cailile  and  New  Ca- 
fille,  extending  to  the  confines  of  Porlugal,  and  called 
the  mountains  of  Guadarrafna.  A  (econd  branch  dindes 
the  principal  part  of  New  Cailile  irom  the  province  of 
La  Mancha,  running  from  the  north-eail:  to  the  fouth- 
weil,  as  far  as  Badajos  in  EHremadura.  The'  moil  re- 
markable  part  of  this  chain  u  the  Sierra  of  Guadalupe. 
South  oF'theie  runs  the  Sierra  Morena,  or  Sable  moun- 
tains,  rehdered  clAirical  by  the  inimitable  pen  of  Cer- 
vantes.'  This  is  the  Iaft  chain  till  we  reach  the  AlptCc- 
aras,  that  extend  throttgh  the  provinces  of  Granada  and 
AndaluHa. 

Oi  thefe  mountains  there  are  two  points,  which,  in 
•levation,  esceed  Mont  Perdu,  the  hi|^eft  of  the  Py- 
lenees,  viz.  the  Pico  de  Yenleta,  in  the  Sierra  Nevada, 
or  fnoviry  mountains  of  Granada,  which  is  elevated  more 
ihan  J781  fathoms  above  the  Ievel  of  the  ocean,  and 
the  peiJL  of  Mul»faa&D,  in  the  fiunc  chain,  railed  ahove 
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1824  fatheni$,  which  !$  witUn  '16  &thofflt  of  the  peik  Mt 
ofTcnenffe.^  *-V(| 

The  principal  capes  and  promontoties  of  the  Speoiihj^ 
continent  are,  Cape  Creus,  Cape  St  Antoine,  oppoiiu^^ 
{he  iiland  ef  Ivi^a}  Cape  Platas,   near   Carthageaa  ■,  lia 
Cape  de  Gratte,  near  Abneria,  and  the  promontoiy  on 
which  Aands  tiie  town  of  Gibraltar,  all  on  the  coait  af 
the  Mediterranean  ;  and  Cape  MachicaOo,  Cape  Pena^ 
Cape  Ortegal,  the  promontory  of  FerroIt  Cape  Fuii- 
fterre,  and  Cape  Trafalgar,  on  tbe  coails  af  the  Atlan- 

The  principal  bays  and  gulfs  dn  the  coaft  of  ^aia,]|,j||| 
purfutng  the  fame  courfa;  are  the  following}  the  bayjul^^ 
i>f  Valeneia,  the  bay  of  Alicant,  the  gulf  of  Carthagem, 
the  bay  of  Almeria,  the  bay  of  Gibraltar,  the  harhour        1 
of  Cadi2,  the  bay  of  Corunna,  conunonly  calkd  the 
Groyne,  and  th«!  bay  of  Bifeay.  ^ 

The  rivers  of  Spain  are  intimately  oonneded  with  theilnc» 
moantains  from  which  ihey  derive  their  fource,  and  bc- 
tween  the  chains  of  which  they  generally  flow,    The       . 
moft  iniportaht  are,  the  £bro,  riGng  in  tbe  mountains       j 
of  Santillana  in  the  AAurias,  and  running  in  a  fouth- 
eailem  dire£Hon  between  the  CaAiles  and  Yalencia  on       1 
the  one  hand,  and  the  province$  of  Navarre,  Aragon,        ' 
and  Catalonia,  on  the  odier,  till  it  reaches  the  Medtter*       j 
'nnean,  at  a  imall  dillance  kom.  Tortofa  }  the  Xacar,       ] 
riiing  in  the  Stetra  of  Cuen^a  in  New  Caitile,  and  ilow-        ' 
ing  into  tbe  Mediterranean  conliderably  to  the  (biith-        i 
ward  of  Yalencia ;  the  Segura,  rifing  in  a  mountainot 
the  ^ame  name,  traverfing  tbe  ]»0Tince  of  Murcia,  and       1 
meeting  the  Mediterranean  about  midway  in  the  capital 
of  that  prOnnce,  and  Alicant.     Thefe  fiow  -into  tbe 
Me<£terranean,  and  there  are  ieveral  other  rrvers  of  Iefs       1 
note,  which  potnr  their  waters  into  the  fame  {ea,  and 
which  we  can  merely  enumei^te.     Thefe  are  the  Ter 
at  Gerona,  the  Ijobregate  at  Barcelona,  and  the  Mi-       i 
jares,  paiTing  by  "Segorbe.     The  rivers  wluch  ilow  into 
tbe  Atlantic  are,  the  GoadaIqaiver,  rifing  at  the  &at  ef 
Mount  Segura,  from  the  oppoAte  fide  of  which  ori^    , 
nates  the  river  of  the  fame  ii«ine,  Aowing  with  a  ili^-       { 
giih  courre  through  the  province  of  Andaluiia,  and  meet- 
ing  the  Atlantic  a  little  to  the  north-weft  of  Xeres ;  the 
Guadiana,  riiing  among  fome  hikes  to  the  i>ortli-wcft  of       ^ 
Alcaraz  in  New  CaAile,  and  pailing  between  the  Siena 
Morena  and  the  Sierra  de.Guadalupe,  till,  near  Bada- 
jos,  it  enters  tbe  kingdom  of  Portugal,  and  mns  neady 
in  a  fOutherly  diredion,  till  it  meets  the  Atlantic  at 
Ajramonte  j  the  Tagus,  rifing  among  the  mountuns  •(       | 
Albara^in  in  New  CaAile,  and  mnmng  wefterly  till,  at 
Alcantara,  it  becomes  a  river  of  Portugal ;  thĕ  Douto, 
riiing  in  Old  Caftile  near  Soria,  and  paAing   by  Valla-       | 
dolia  and  Zamoia,  near  which  it  farms  a  part  of  the 
boundary  of  Portugal  j  the  Minho,  rifing  in  the  moim- 
tains  of  Gallicia,  and  mnning  to  the  fouth-weft,  till  it 
mcets  the  Atlantic  to  tbe  north  of  Camina.     Tlie  only 
other  river  of  «ny  importanca  in  Uiis  diredion  if  the 
Lima,  fuppeied  to  be  the  Lethe  of  the  ppets,  which 
rifes  in  Gallicia»  and  ilows  into^the  iea  below  Viara.  ^ 

If  we  CKcept  the  feries  of  finall  lakes  from  which  weLd^ 
have  faid  the  river  Guadiana  takes  its  riiĕ,  thece  aic,  in 
Spain,  few  lakes  tbat  merit  particular  notice.  The  maft 
remarkable  of  thefe  is  the  lake  of  Abul£era,  ia  tlv  pn- 
^nce  of  Valencia.  This  lake  bcgins  near  the  vill^e  of 
Catarroija,  about  a.Ieague  fouth  of  the  city  of  Valen^a, 
and  CKtends  oearly  foar  lcagucs  as  £uas  C«illera.  Wbea 
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kulidl»  it  is  AchA iiarkagtKJ long,  tvro ia breadth, 
and  fix  in  circaniference ;  but  it  is  fo  (hallow,  that  iBiall 
boats  can  &atcely  float  in  it. . -To  f«i>ply  tke  deficiency 
af  water,  an  engine  isempleyed,  by.  which  the  ne)gh> 
bouring  «aters  are  diawn  irito  the  bed  ot  the  lalie}  and 
any  fiipetaboQdant  water  occafioned  by  heavy  rains,  is 
eanied  off  into  the  fea  by  means  of  an  artificial  opening. 
This  lake  contatns  a  great  many  fifh,  and  numerous 
aqaatic  biids  make  it  their  haunt.  On  certain  days  in 
tiiie  ycar  the  inhabitants  of  Yalencia  make  incuriions  hi- 
ther  to  (hoot  the  birds,  and  the  furface  of  the  lake  is  at 
thefe  times  coreied  with  boats. 

■  Many  parts  of  the  kingdom  of  Spain  abound  in  hrge 

trads  of  wood.     £xten&ve  foreIl$  are  found  in  Catalo' 

sia,  the  Adurias,  GalHcia,  and  in  thc  Sierra  Morena, 

It  is  in  the  mountainous  chains  tbat  the  forefts  of  Spain 

are  moil  remarkable ;  and  there  are  few  of  thefe  hetghts, 

except  in  the  fi)owy  regions  of  the  Sierra  Nevada,  but 

j,      what  are  covered  with  wood  almoft  to  their  fummits. 

MH        Tbe  climate  of  Spain  is  as  delightful  as  tbat  of  any 

fafinspaitof  Europe}  and  ihoi^h  at  certain  Tea^ons  of  thie 

year  the  eadem  coaA  is  fubje£t  to  eX^ceffive  heat  and 

*  drottght,    and   the  north-weftern   to  altnoil    perpetual 

tains,  the  temperature  is  in  general  mild,  and  the  air  &• 

lobiioas. 

The  climate  of  Spain  has  been  admirably  depi^d  by 
M.  A.  de  HtMnboldt }  and  we  (hall  here  prefent  to  our 
leaders  the  {nbAance  of  his  lemarks,  as  tbey  aie  related 
by  De  L^Kwde,  in  his  view  of  Spain. 

No  country  of  Eiuope  pi«rents  a  configuration  (6  fin- 
gdlar  as  Spain.  It  is  this  extraoidinary  torm  which  ac- 
counts  for  tbe  dryners  of  the  foil  in  tlM  interior  af  the 
CaAiles,  fcr  the  power  «f  eyaporation,  the  want  of  ti. 
'wets,  and  tbat  difference  of  temperature  whicb'  is  obfer> 
'•able  between  Madrid  and  Naples,  two  towns  Ctuated 
under  tbe  fame  degrce  of  latitude. 

The  interior  of  Spain  is,  as  we  have  feen,  an  elevated 
plane,  which  is  higher  than  any  of  the  fame  kind  in  £u- 
lope,  occupying  lo  large  an  extent  of  country.  The 
aaean  height  of  the  Womcter  at  Madrid  is  26  inches 
2f  lines.  It  is  thereibre  -rj  lower  than  the  mean  height 
•f  the  mercury  at  the  level  of  the  ocean.  This  b  the 
dilSmncc  of  the  preffure  o£  the  atinofphere  that  is  expe- 
isenced  by  all  bodie»  «spoiĕd  to  the  aii  at  Madridj  and  at 
C«£z  asd  Boutdeaiu.  At  Madrid  the  bwometer  &lls 
■•  low  as  25  inches  6  lines,  and  Ibmetimes  even  lowei. 

The  foIlarwing  is  a  table  of  the  variatioiisui  the  heigbt 
•f  thc  baiometei  duiing  the  fiiit  nine  moBtbs  of  the 
year  1793. 


MdaOs. 

MaiinaiD. 

AUOMIlllDl* 

Mean  Heij;ht 
9f  the  IMercor; 

tl93- 

rnchei.     Linti. 

Inches. 

Lines 

[ncbes.    IJnes. 

Jannaiy, 

26         5.8 

2,9 

9.8 

26        2.6 

rebttiaiy. 

26       5-3 

«5 

6.2 

26       1.6 

Marcht 

26     4.7 

^S 

6. 

25      ir.6' 

April, 

26       1-4 

2.V 

6.9 

25      IJ.6 

May, 

26       4.6 

25 

10.C 
11.8 

26       fe.8 

Jtme, 

26      4. 

4? 

26       1.6 

July, 

26       4.3 

26 

0.7 

26       2.4 

AngTitt, 

26       3.» 

*,? 

11, V 

26        1.4 

September, 

26       4.3 

35 

11. 

26       1.7 

From  the  mean  haght  of  the  baiometer  at  Madiid,' 
we  find  that  capital  to  be  elcvated  309^9  fathoms  Bbove 
the  level  of  the  ocean.  Madiid,  confequently,  ilands 
as  high  as  .the  town  of  Infptuck,  Ctuated  in  one  of  the 
bigheit  defiles  of  the  Tyiol,  while  ils  elevation  is  15 
times  gteater  than  that  oi  Paib,  and  three  times  greatei 
tban  that  of  Geneva. 

According  to  M.  Thalackei,  the  mineralogiA,  whb 
has  taken  fcveral  heights  with  tlie  barometer  ip  ihe  en- 
virons  of  Madrid,  the  elevation  of  the  'king*s  palace  at. 
San  Udefonfo  is  593  fathoms,  which  is  higher  thaii  the^ 
tdgi  of  the  crater  of  Mount  Vefuvius,  and  is,  Ari^ly 
fpeaking,  in  the  regiotis  of  the  clouds,  which  geneiallyc 
noat  £rom  550  to  600  fathoms  high. 

The  height  of  the  plain  of  the  CalUles  has  an  evident 
tSe(k  on  its  temperature.  We  are  allotiiihed  at  not 
finding  oranges  in  the  open  air  under  the  fame  latitude- 
as  that  of  Tarentum,  part  of  Calabria,  Theffaly,  and. 
Afia  Minor ;  but  the  mean  temperature  of  Madrid  is 
very  little  fuperior  to  that  ef  Maifeilles,  Paris,  and  Ber^^ 
lin,  and  is  nearly  the  iame  with  that '  of  Genoa  and. 
Rome.  The  following  table  ihews  the  mean  tetnpera- 
ture  at  Madrid  and  at  Rome,  during  the  firft  nitie. 
months  of  the  years  1793  ^nd  1807. 


S|)aiii. 


A«  V|aand. 

At  iCome. 

Mouths. 

Otg.  of  Faluenhcit. 

Deg. 

of  r^hreiilieit. 

January,      | 

39?    3 

40« 

II'      15" 

Pebruary, 

43    24 

47 

49     30 

March, 

47    54 

50 

»5     45 

Apiil, 

52    19    30" 

54 

34  .  30 

May, 

59     4    30 

65 

56     15 

Itme, 

7«   3»    15 

7» 

30 

¥^'\r 

77    >3    30 

79 

»5 

Augttit, 

8»    34    30 

79 

li- 

September, 

65   45 

1» 

34     30 

Thus,  the  mean  tempeiatuie  at  Madrid  appears  ta 
be  59°  of  Pahtenlidt,  whtle  that  of  the  coails  of  Spain^ 
irom  the  41"  to  the  36°bfLat.  is  between  ^^^''and. 
68°  of  Fahrenbeit..  In  the  fbrmer  climale  we-find  that 
orange  trees  will  not  Aoutiih  in  perfe£lion,  while  in  th« 
latter  vn  fee  banana  trees,  heliconias,  and  even  fttgar- 
caties,  growing  in  fituations  tbat  are  ihellered  from  the 
cpld  winds.  „ . 

Spain  pre&nts  few  fpecies  of  antmals-  that  are  not  ABiB»l|k<. 
iiaund  In  the  other  parts  of  fouthem  Europe.     Among 
the  quadrupeds,  we  may  remaik, .  as  pecuUar  to  Spain^ 
thegenct,  (woerra  genella)^     The  biear  is  found  in  ie-r 
veral  parts  of  the  great  Pyrenean  chain,  efpecially  on  - 
fome  of  the  meuatains  of  Aragon,.as  well  as  thofe  6f .' 
Occar  and-Reynoia  in  Oid  Caitile.    'WoWes  are  met . 
with  in  all  the  higher  and  mountainotu  parts  of  the  - 
coimtry,  and  .vi(ild,  boars  -on  tbe  mountains  of  Na^arre) . 
on  the  Pinar,  ai>d.the  Sierra  de  Carafcoy,  in  the  kiiig? 
dom  ofValencia.    The  roebuck  is  found  on.  fome  of ' 
the  mountains  of  Navaire,  and  the  Iynz  and-  tbe  ibex 
on  .  thofe  of  Cuenga  in  New  CallUe,  in  the  valleys  of ' 
Aure  atid  Giilau,   as  well  as  in  the  Pyrehees.    Thc 

tlory.  of  Spaniih  .soology  is  tbe  horle,  for  which  this . 
ingdooL  oas  beea  famous  in  all  ages.    The  Spaniik 
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9»«iih  1i*rhi  Uvtt  pnbably  6nglftal«d  linMk  Um  Sitbt  of  the 
north  of  Amca,  'fup{)ofed  to  be  the  itamediale  oSipring 
of  tbe  Arabian  breed.  The  SpaniOi  mulei  are  alfe  exk 
celtent,  and  the  aCs  is  herfe  no  ignoble  animal,  though 
not  equal  lo  thoic  of  Arabia.  There  is  iiltle  remaik- 
able  in  the  breed  of  cattle,  but  the  Meritio  (heep  havQ 
long  been  didinguiSied,  and  are  perhap«  fuperior  to  tmy 
in  tbe  worlA  for  the  btautjr  of  the  Aeece,  if  not  for  ihe 
ddicacy  of  the  mutton.  The  Aocks  of  Merino  (heep 
■ttrt  fomedmes  e^lremely  large,  and  Mr  Townfend  men. 
tions  ont  nobleman  who  pofle£^d  not  fewar  ihan  40,000.. 
Tbe  whok  tiumbcr  in  the  kingdom  may  be  eilimaled  at 
iri)6ttt  5,000,000.  Thefe  animals  were,  by  a  fpecial 
«ode,  called  the  Me/^a^  attthorifed  to  travei  from  one 
pn)vince  to  enother,  according  as  the  fea{bn  preiented 
the  beft  paihinige  in  the  mountains  or  the  pUuns.  The 
■teece  of  the  Merino  iheep  is  eHeemed  double  in  value 
Ib  that  of  any  other  breed. 

Of  the  bSrids  more  peculiarly  foand  in  Spain,  l1ife  vu/- 
tBrt,  peremptĕnu,  the  cticulut  glandaritu,  cueulus  tru- 
daSyla,  motaeilU  It^panica,  hirunio  meltia,  and  Airuii' 
4k  rupefirii,  aic  the  moft  remarkable. 

FreAi-^ate'r  Sihes  are  rery  plentiful  tn  the  Spani(h 
>!vers;  but  thoie  in  moft  eilem  are  from  the  fftnll 
Ti^er  Tormes  in  Old  CaAile,  where  have  been  taken 
trout  of  20  Ibs.  weight.  Tbe  tench  of  thc  lakas  ncar 
Tobar  ih  l^ew  Cadill;,  are  remarkably  fine  and  doli- 
cat6,  and  are  tatcen  Sn  great  abundance  every  year,  dbrr 
ing  the  months  of  May  and  }une.  The  fiUi  taken  on 
the  coaft<  are  much  the  fame  as  thoie  of  the  other  coun- 
tri^  bordering  on  the  Mediterranean  and  the  Atlantlc. 
Tbe  tuhny  was  formerly  taken  on  tbe  eadem  ooad, 
whkre  it  forfi>ed  i.  partici^ar  branch  <^  Ihe  fifticry,  but 
is  liow,  we  be1ieve,  Uttle  regarded. 

Among  the  Spamlh  infe^s,  the  moH 'remarkalile  ate, 
the  canthandes,  (mek'e  ve)tcatorius),  and  the  iiermes  in- 
ieft  {coccus  iiuris).  the  ktter  infe^  is  much  cultirated 
as  ta  article  of  dyclng,  efpectally  in  the  territory  of 
JBijalahce,  and  of  Feman  Nunes  in  ihe  kingdom  of 
,  Cordova,  as  aIfo  in  the  «icinity  of  the  town  ot  De  las 
Aguas,  fbur  leagues  from  Alicant,  and  near  the  river 
HenaMi,  iti  New  CoIKle.      Tbe   eyergreen  oaks   on 
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«rbicli  tfafefe  oniitiats  ieed,  ))i«fetit  in  the  fpTii^,  a  moft 
Ingular  appea'ian«5e,  •Awmthe  Vcd  nOi  01  the  kcmiw, 
^th  Wbieh  thdr  Icmth  ttt  eaiwnA. 


Ve>ettbks.  No  ««wntty  of  Ean^  of  dw  fame  eKtent,  &imt(hes 
^^  iiich  Mi  timple  ield  f«r  the  Rfeatich«s  of  the  boUniA,  as 
Spain  ;  ftnd  indeed  its  botany  conditutes  a  vcry  impor- 
tant  part  t)f  Its  tiatunl  biliory.  The  mowitainoui  dif- 
trids  aye  ch)tfaed  ^ith  tiiets^er^nen  mdc,  dse  common 
«Mk,  the  cbeiirat,  and  in  fcmie  ptaeei  various  fpecies  «f 
f(hc ;  but  thcir  noA  ufeful  pMdudton  i«  ihe  «ik  tme. 
Olie  dMller  heights  pnsdDce  thb  wild  «li^e,  tht:  almond, 
the  Aittnac,  tbe  -kunl,  tht  bay,  the  cypi«f*,  Caiwuy 
tmA  Barwgal  'btoom,  the  ^Hcmr  jeffam!he,  and  thc 
Ptt)^(te  nfe.  Ttie  nn,  ^he  palm  tr«c,  the  atange, 
die  temOn  and  llft  i»Kve,  Mre  k  neatly  tntuTaliaed  as  to 
nqirfre  bbt  littte  buliitration }  «nd  the  6fne  may  be  faid 
tif  tfae  ksdi  {/Ufilla/oia),  which  is  produced  in  Isig« 
4}H«h^s«n  Ae  coafts,  and  fiBnfi(hes°fhe  bed  kmd  of 
kelp,  tJonmonly  caUed  ten/Ai,  ufedin  the  inaAufafiui« 
4Df  foap  and  ghfs.  The  plah»  and  vaU«ys4fe  comrcd 
«rith  miiiy  «f  tbofe  phmts  whic:h  foi«i  fenfe  &f  tba 
tCTeateH  «thiament»  of  tnlr  Aower  gardens,  as  lAe  tulip, 
^fev«4J  fpecies  of  irjs,  the  pa:ony,  Uie  paiTioa  flQwer,  tb^ 
l 


orangc  thdtnarta^  IU7,  the joo^uiL,  k^wA  (pmtktii  W|i 
narciffus  and  hyiKimth,  and  above  all  the  rbododcndroa. ''^M 
The  mountains,  howeyer,  czhibit  the  greateil  vuiety 
of  botanical  riches.  Thofe  moll  worthy  of  the  vi(its  wi^ 
relearches  of  the  enterprifing  botaniA,  ai^,  the  Sicrradc 
Guadali^  in  JLHremadura  ;  the  mouotains  of  Moncayo 
in  Aragon ;  of  Pineda,  Guadarrame,  and  Cuen^a,  ia 
New  CaAile }  of  CaroTcoy,  in  tlte  kingdom  of  Murcia  j 
of  Pena-CMofa,  Mongi,  Avtona,  and  Mariola,  in  thc 
kinsdom  Qf  'Vaicncia,  and  tne  Pyrenees. 

'rhc  fugar<'ane,  was,  bcft>rc  the  dilcovcxy  ef  the  Weft 
Jndia  !flands,  one  of  the  T00&  importaat  •bjcSs  tif  Spa- 
ni(h  Cullitatten,  and  hUmerous  (ugar  mills  were  eita. 
bliihcd  along  the  cmA  of  the  Meditarraneaa,  efpeci^y 
in  tbe  kingdom  of  Granada.  At  thc  o(MU|iieft  of  that 
Mooriih  kingdom,  not  fewer  than  foutteen  bgar  plan» 
tations  and  two  miUs,  were  iband  within  the  proyincc. 
Some  fugar  canes  are  (UIl  cultivalcd  in  the  kingdom  i 
Valenda,  but  tbe  manufaAiJre  of  fugar  it  diicontinued, 
and  thc  caties  are  uiĕd  only  for  didillation.  Thcte  is, 
we  bclieve,  Aill  a  manu^adoty  hx  fi)gar  from  ^aoiih' 
tianes  in  Granada. 

Spain  has  long  been  oddirated  for  the  ikhes  of  iu^!l»if 
BUheril  kmgdom,  and  it  may  ftiU  be  c«nfideied  as  thc 
Mexico  and  Pem  of  Europe.  There'are  few  metds 
which  ttay  not  be  'fo(ind  in  thii  kihgdom }  and,  till  tlie 
diicoreiy  of  Aawrica  put  the  Spamards  in  {iDfiefii«ii  a( 
mines  which  far  furpa&  thcir  own  ia  produce,  the  goU 
and  filver  minei  of  %aih  were  thought  to  be  ncarly  the. 
richeft  in  the  World.  At  prefent,  no  ^Ml  mines  are 
wrought,  but  grains  «<f  that  aoetal  are  found  diflaniiia> 
tcd  in  ierruginous  qHartz,  £mning  a  tcia  that  pefti 
through  B  mounlain  near  tlw  viikge  ef  San  lUUSbnib  ia 
Old  CaAiie.  Spangles  of  gc^  are  ibund  intenniied 
with  elneiy,  in  a  tnine  near  Alocer  in  E^emadun, 
and  in  the  territory  of  Molena  in  Aiagon ;  aad  tli< 
metalii  oocafionally  Aiundiii  the  iiind^  tnio  riTcn; 
the  Agneda,  in  the  kingdom  of  lioon,  «rhich  tiS»  &«m 
the  mountunt  of  Xdeme,  and  the  Tagiu  in  New  CaC; 
tile,  efpecially  ih  the  viciiu^  of  Tokdo. 

Silver  ii  mnch  more  «Initidant,  but  moA  «f  iti  ■inti 
have  alib  been.abondoned.  We  faelieve  the  anly  ihot, 
aaine  now  in  vroik  ii  tbat  ef  tlw  Sicrra  de  Gaadaliyi») 
ncA  the  viUa^  af  Lograsen,  wherc  the  Cl«er  iiiBaBi 
.Btaed  tnih  micaceous  fcluftus.  The  moA  remaAilJa 
filver  aalnes  iarmerly  worked  aie  ihofe  of  Alrodoval  del: 
Campo ;  of  Zalamea  on  tbe  road  to  Alooer  in  Wamtr 
dura ;  of  Ahnaxaxon  ncar  Oartliagena;  direc  in  tbe.' 
Sierra  Morena,  about  a  league  from  Guadakaasl,  m 
the  klngdom  of  Seville,  and  another  about  two  lieagaei 
from  Linam,  in  the  kingdon  li^  Jaen.  Tlns  laAuunc 
wtas  well  known  both  «0  Ihe  Caithagiaiani  4^  t]f 
Romans ;  while  Spain  was  under  the  d«ininton  ti  W 
fdrmerit  belonged  toTEmilca,  the  wile  (fXi3nKL 
Aiter  haviiig  becn  long  abandoned,it  wasogain  wriwht 
in  thc  I7th  centut;,  wlien  a  vcui  of  ore  ive  &etin«it> 
meter  was  diircOvercd  ;  atj>0eiisnt,  hofvev«r,'it  ji  ^rlw* 
ger  in  a  ftate  of  a^ivity.  e -^: 

Mines  6i  copper  are  fo«nd  near  Paaipeluna  <B^^ 
varre,  near  Salva  Herra  in  Alava ;  near!  £fcarnqf,.aw 
at  the  foot  «if  thc  mountoini  ef'Guadaiama  in  Cm  ^ 
tile  ;  near  Loitea  in.Murcia  ;  -near  the  Chartreoieo^dK 
Val  de  Chriilo  in  Yalenua  ;  in  the  Sierrade  GuanilBje 
ih  !E(lremadura ;  in  the  moantains  near  Cordpy^  i.  ."^ 
Riotlnto,  and  at.  la  Panada  de  los  Conejos  in  ^cTiUe ; 
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ff^  h  ihe  (HAnd  of  Albuladui  in  Gnuuda,  «nd  naar  !.«• 

■ » ■■' Barw  in  the  kingdom  of  Jaen. 

Tbere  are  namerous  lead  nunes,  eTpoeially  near  Tor- 
tofa  in  Catalonia ;  at  Zoma,  fienaf(]uet,  and  Plan  in 
Aragon  }  near  Logroien  and  Alcofer  in  EHremadura  j 
in  (be  mountain  Gaadarrania  in  Old  Caililc  ^  ncar  los 
AlumbKt  and  Lorca  in  Murcia  ;  at  Alcaniz  and  Con- 
ftantina  in  ScviUe,  and  at  thc  diiiN^t  of  I^narez  in 
Jaen. 

Tbe  minet  of  iron  are  abundant,  and  nced  not  bie 
cnwDeratcd.  Of  antimony  there  arc  (wa  mines,  beth 
in  tbc  difin£t  of  La  Mancha.  On«  of  thtfa  is  ot  Alan- 
^'a,  near  Abnodovar ;  the  othcr  at  the  foot  of  tho  3i«r- 
fa  Moaena.  There  is  enly  one  mine  of  cobalt,  viz.  in  tlie 
province  of  Aragon,  found  in  the  valky  of  G«flon. 
There  aretwu  minci  of  ciiinabar  in  YaUncia;  one  abont 
two  lcagues  fro«  Alicant  in  ihc  liiaeAonc  mountaint  of 
Alcoray  ;  the  olhcr  betwccn  Valencia  ond  San  Telipe } 
-and  two  othcrc  in  the  ^aaio  provinec,  that  prodnee  nativc 
nercury,  b«t  nonc  of  th«(e  are  worked.  The  aaoA 
•iHindant  mine  of  merctuy  and  cinnabar  united  i»  in  the 
^tttili  of  La  Mancha,  on  the  boKicri  of  Cordova.  tt 
is  fituatcd  in  a  hill  of  fandfton«  which  refls  on  flat«. 
The  whoie  Icngth  o(  tbe  kill  i<  traver(<id  by  two  priaci- 
pal  veuit,  both  of  whick  were  wrought  l^  the  Romant. 
Th«  whole  of  thi<  ntino  was  late^  wrought  by  the 
agentc  ef  the  king,  and  itt  produce  wa«  very  abondant. 
Piumhogo  is&und  in  a  thick  vcin  intamHKcd  wi(||  ttld- 
i^,  ahoat  a  kagne  &om  the  Tilliigc  of  Rcal  Monatteri o, 
in  the  idngdom  of  S«viUe.  Mines  •(  Atl^iitNr  occur,  both 
in  Araeon  and  Mitrcia  ;  jet  has  been  feund  in  thc  di- 
ibia  ^  Old  CoJmenar,  in  (M  CaAile ;  and  thcrc  i« 
«ood  evidence  of  the  prefencc  of  coal  at  («veral  places 
«I  Calalonia,  in  the  AHuiias,  New  Ca(tile,  and  Aragon  ; 
tet  it  i«  faid  that  no  coal  mines  hav«  as  j*l  bcen  open- 
«d. 

The  narbles  of  Spain  are  Tery  numerous  and  valuable. 
A  hlack  matt>le,  veined  with  white,  is  precured  near 
Baredona ;  many  dendritie  marbles  oceur  ncar  Tortofa. 
Near  the  town  af  Molina,  in  Aragnon,  is  found  a  gra- 
iHiIar  marble  fpotted  with  red,  yetlow,  and  whitc  At 
the  vil1age  ol  Salinos,  in  the  didri^I  of  Guipozcoa,  is  a 
ixa«tiinl  blne  pyritical  marbk,  containing  marine  {bells. 
Fram  'Monte  Sagarra,  near  Segor^,  in  the  provInce  of 
Valencia,  arc  procnred  ieveral  fine  marbles,  which  were 
Aeld  in  great  edimation  even  by  the  Romans.  The  pro- 
^TOce  of  Granada,  hewever,  contains  more  valaaUe  va- 
«ieties  of  tliis  beantiful  mineral  than  all  the  reft  of  Spain  ; 
«f  tliafe  iome  rf  the  principal  are  the  ibllowing.  A 
fare  white  Aaluary  marble,  of  «^ch  thc  whole  moun- 
t^n  of  Tilabra,  near  Almeria,  is  compofed  ;  «  flefh-co- 
loured  marble  from  a  nfvountain  near  Antiquera  ;  an 
«xqtiifitely  beautiful  wex-c<rfourcd  alabaRcr,  from  tbe 
«icmity  of  the  city  of  Granada ;  and  a  iinely  veined 

f       marble  fr«m  the  Sierra  Nevada. 

«I  Of  tlie  Speniih  mineral  waters  the  following  are  Che 

■•  moil  eelebraiod.  The  prindpal  cold  fprings  are,  a  he^' 
fietic  WBter  in  the/town  <^  Buron,  in  Yalcnda ;  a  carr 
henated  ^ter  at  Gerona,  in  Catalonia ;  a  faline  purga- 
tive  water  at  Vacia-Madrid,  three  leagues  fi:om  the  ca- 
pital,  and  another  of  a  fimilar  nature  near  Toledo. 

The  principal  hot  fprings  are,  the  baths  of  Abu-Zu- 
lena,  at  Javal-CehoI,  near  Baeza  ;  «  hepatic  fpring  uled 
ibr  bothing  near  Alhama  de  Granada  ;  another  near 
Almcria,  in  the  grovince  of  Granada,  to  wliich  me  at- 
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tached  both  baAing  and  vapour  baths-:  all  dMle  were  IpaJB». 
difcovered,  or  at  leail  brought  into  gcncral  »)fe,  by  (lie  -•  -* 
Moors.  A  very  copious  hot  fpring  n^ar  Merida,  in 
Edremadura,  made  uie  of  by  the  Rooians.  Ti^  Calda 
de  Bonar,  in  the  neighbouthood  of  Lcon,  a  fpring  qf 
tepid  weter  frcqu0nt«d  by  the  Romans,  and  QiU  cslii- 
biting  thc  ruins  of  baths  and  anoient  inicriptions.  A 
very  hot  fpring  near  Orcnie,  in  Gallicia.  A  fpring  at 
Alhama,  ncar  Calatayud,  in  Aragpn,  &rmerly  muck 
frequented,  but  now  in  a  fiate  of  negle^.  The  Fu«nte 
dc  Buzot,  ncar  AliCapt,  a  faline  ^ring  of  thc  tempera# 
tuK  of  104''  Fahrenheit.  A  v«ry  copious  and  bot 
^ing  at  A^chena,  near  Muicia,  whcce  Aill  wmain  tlie 
ruin;  of  Roman  and  Mooriih  batbs.  A  bepatic  ^ring. 
ncar  Amedilli),  in  Old  Cailile.  t<^ 

Ameng  the  natural  curioilties  of  Spain,  we  may  parti- Naturat 
cularize  thc  raountain  of  Montierrat'  in  patalonia  (fee«n'iofi*'«* 
MoiiTaEaRAT)  ;  tbe  iniiilated  bill  of  rock  &lt  ncar  the 
town  of  Cardona,  in  Catalonia  (  Tee  GsoLOG Y,  N°  loa.)^ 
the  Gibterrancan  lake  contained  withtn  a  caveni  in  thc 
nc^hbourhpod  of  the  Cava  PereUa,  in  thc  iiland  of 
Minorca ;  tkc  Aaladitic  cav«  called  St  Micha«l*s,  oa 
A»  weft  fide  ef  th«  tock  «f  Gibraltar,  and  th«  riTer 
Guadiana,  which  appears  and  diii^pcars  fc«eral  tijaea 
in  the  couriĕ  of  its  progre^  to  thc  fea.^  jt 

The  various  greups  of  iiiands  tlut  a*e  tiJbj/»&  to  ^*>b  SpaniHi 
l>av«  lon|;  bccn  diftingtti(hcd  bj  pBrticHlar  name*.  Thusiliandk 
Maj^t,  Mtaarca,  dintrM  and  Dtiagottetiay  were  called 
by  the  ancicnts  Imfiilm  Bale4tret,  and  are  itiU  namcd 
thc  Balearic  IJles  ;  whilc  lyi^a  and  f«ro)M«Mr«  fi>rm  a. 
lelTer  group,  denominatcd  tbe  Pit^*  Ifl*t'    Of  thcie    ° 
i^andt,  the  iattcr  w^  takcn  pofi«uioR  ef  by  the  Car- 
thaginians  neacly  i;oa  years  bcibic  tiie  ChiiiU^era}. 
end  ^out  200  ycors  aftcr  that  cnterpnSog  people  tnade' 
themfelvcs  maAers  of  tbe  Balearic  iilec.  After  the  iall  of 
Carthage,  all  theie  iilands  long  maintaincd  a  fiate  o£ 
piratical  indcpendcnce,  and  only  Alajorca  was  cvcr  cwor 
pletely  iiibje^  to  thc  Romans.    In  thc  time  ct  AuguAue 
we  are  toSd  that  the  Baiearic  iiles  wcrc  ib  in&iled  witli> 
rabbits,  that  the  inhabitants  fent  deputies  to  Reme  for 
aiiiilance  to  deilroy  theTe  formidable  invadcrs  of  thcir 
plantatiens.     In  ihe  year  426  of  the  ChriAian  era,  tbciit. 
iilands  came  into  tbe  poiKiTion  of  the  Vandals,  ^rom- 
whom  they  werc  taken  at  tbe  end  of  the  8th  century 
1>y  the  African  Moors.     At  the  beginnine  of  the  gtk- 
centtuy  they  were  feized  on  by  a  flect  icnt  mto  the  Mc- 
diterranean  by  Charlcmagne  ;  but  they  wer«  foon  aftec. 
reconquered  by  the  Moors,  who  maintained  thc  fove- 
rcignty  in  theie  iihmds  till,  in  12^,  they  wcrc  finaUy 
dffpeifefled  by  Don  James  grandibn  of  AlpbQnfo  11. 
king  of  Aragon.  ,. 

Though  Spain  appcars  to  hav«  been  knewn  to  tbeKaraeso^ 
Phcenicians  nearly  1000  ycars  bcibre  the  birth  of  GhH(l,^paUi. 
it  icems  to  have  been  little  regarded  by  thc  Greeks  (iU 
after  thc  period  when  Herodotus  compofed  Ims  hiiloty. 
Some  part  of  this  country  was  probably  the  Taiihiih  of 
Scripture,  from  which  the  Phesnicians  imported  gold,. 
i)Iver,  «nd  other  preeieos  commoditic»  into  Judea. 
When  the  Greeks  had  eilabliihed  a  colony  at  Mariĕilles, 
they  muft  have  been  well  acqviainted  wilh  at  leaA  the 
northem  part  of  this  peninfula,  to  which  they  gaye  die 
names  of  Iberia  and  Celtiberia,  from  two  nations  who  - 
th«n  inhabited  the  country,  and  of  Hefperia,  from  its< 
extreme  fituation  in  the  weil  of  the  thcn  known  worldi 
Tbe  lukiy  Hirgaoia,,  fri»a  .which  its  modem  appeUation- 
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u  den^ed,  was JieAowed  on  it  by  the  Romans }  but  the 
etyntoIoKT  of  tkis  nRme  is  uncertain. 

The  Aborigines  of  Spain  were  doubtlers  a  Celtic  tribe, 
■whiCh  probably  pafled  into  this  peninrula  -froin  the  ad> 
joining  continent  of  Gaul,  thaugh  at  a  vctj  early  period 
■thiy  appear  to  have  been  raixed  with  a  colony  of  Mau- 
ritani,  or  Moors  fram  the  coail  of  Africa.  The  Celtic 
inbabilants,  or  CelUbeii,  feem  to  have  poiTeAed  tlie  notth- 
eaft  of  tbe  peninfula,  while  the  Mauritani  occupied  the 
Tonthem  and  fouth-we(lem  diSiids. 

Nothing  certain  is  luiown  refpe£Ung  the  earlj  ftate 
of  Spain,  till  the  commencement  of  the  firft  Punic  war 
between  the  Romans  and  the  Caithannians,  in  the  mid- 
dle  of  the  thiid  century  before  Chnft.  Not  long  be- 
fore  this  date,  probably  at  the  beginning  of  the  century, 
the  latter  people  had  poAelTed  themrelves  of  Catalonia, 
when  their  general  Hamilcar  Baicas  is  faid  to  have 
founded  the  city  of  Barceno,  the  modem  Barcelona. 
The  Carthaginian  colony,  however,  feems  to  havc  been 
rather  a  mercantile'  than  a  warlike  fettlement,  and  the 
Celtiberi  were  more  the  allies  than  the  fubjeds  of  their 
African  neighbours.  Of  the  con(efts  carried  on  be- 
tween  the  Carthaginians  and  the  Romans,  till  the  final 
fiibjugation  of  the  former,  and  the  conrequent  occupa- 
tion  of  all  their  territories  by  the  Roman  republic,  we 
have  given  an  account  under  the  articles  Cartuagi 
and  RoME.  We  ihall  here  briefly  confider  the  fiate  ti 
Spain  at  the  time  of  its  occupation  by  the  Romans,  and 
relate  the  erents  to  which  that  occupation  gave  riie, 
and  which  are  ]efs  conne£ted  with  the  moie  immcdiatc 
tranfadions  of  the  Punic  wars. 

At  the  time  of  the  Roman  conqueft,  Spain,  though 
prodigious  quantities  of  Til^er  had  been  carricd  out  of 
it  by  the  Carthaginians  and  Tyriang,  was  yet  a  very 
rich  countiy.  In  the  moft  ancient  times,  indeed,  its 
riches  are  Taid  to  hare  exceeded  what  is  related  of  the 
inoft  wealthy  coantry  in  America.  Ariftotle  affures  us, 
that  when  the  Phenicians  firft  arrived  in  Spain,  they 
eichaneed  their  naval  commodities  for  fuch  iromeole 
quantities  of  fi]ver,.  that  their  <hips  could  neither  con- 
tain  nor  AiAain  its  load,  though  they  ufed  it  for  ballaft, 
and  made  their  anchors  and  othcr  implements  of  filver. 
When  the  Cartbeginians  firft  came  te  Spain,  they  feund 
the  quantity  of  filver  nothing  lelTened,  fince  the  inha- 
bitants  at  that  time  made  aU  their  uteniils,  and  even 
mangers,  of  that  precious  metal.  In  the  time  of  the 
Romans  this  amazing  plenty  was  very  much  diminilh- 
ed ;  however,  thdr  gleanings  were  by  no  means  defpi- 
cable,  fince  in  the  Ipace  of  nine  years  they  carrled  o^ 
1 1 1,542  pounds  of  filver,  and  4095  of  gold,  befidcs  aa 
immenfe  quanUty  of  coin  and  other  things  of  valae  (a). 
The  Spaniards  were  always  remarkablc  for  their  brave- 
ry,  and  fome  of  Hannibal's  beft  troops  were  broueht 
m>m  thence ;  but'8s  the  Romans  penetrated  fartner 
into  the  country  than  the  Carthaginians  had  done,  they 
met  with  natioAs  whofe  love  of  liberty  was  equal  to 
their  valour,  and  whom  the  whole  ftrength  of  their  em- 
pire  was  fcarcely  able  to  fubdue.  Of  thcfe  the  moft  fDr- 
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midable  weit  the  NumBntines,  Caatabiums,  aad  AAo- 
rians. 

In  the  time  of  Ihe  third  Puntc  war,  one  \1iiathui,  ^e~^ 
celebrated  hunter,  and  afterwards  the  captain  af  a  g*>>gof  Yim.' 
of  banditti,  took  upon  him  the  command  of  fbme  na-tlwii|4 
Uons  who  had  been  in  alliance  wilh  Cartbage,  and  yen.''*^' 
tured  to  oppore  the  Roman  power  in  that  part  of  Spain'"'^ 
called  Ltt/tiania,  now  Portugal.  The  prsetor,  naaei 
Vetilius,  who  commanded  in  tnoii:  parts,  marched  againft 
hiiii  with  10,000  men ;  but  was  defeated  and  iull«l, 
with  the  lols  of  4000  of  his  troops.  The  Romans  im- 
mediately  dilpatched  another  praetoi  with  10,009  foot 
and  1 300  horfe  :  but  Viriathus  having  firft  cut  off  a  dc- 
tachmcnt  0^4000  of  thcnt,  engaged  the  reft  io  a  pitch- 
ed  battle ;  and  having  endtely  defeated  them,  reduced 
rreat  part  of  the  country.  Another  prxtor,  who  was 
unt  with  a  new  army,  met  with  the  laine  &tc  j  fo  that, 
after  the  dcAru^on  of  Carthaee,  the  Romans  thought 
proper  ta  fend  a  conful  named  ^intus  Pabiut,  who  dc- 
feated  the  LuCtanians  in  feveral  battles,  and  regained 
two  important  places  which  had  long  been  in  the  haads 
of  the  rebels.  After  the  espiiation  of  Fabius's  coali». 
late,  Yiriathus  conUnued  the  war  with  his  ufual  fuccel^ 
tiU  the  fenate  thought  proper  to  (end  againtt  him  the 
conful  Q.  Csecilius  Metellus,  an  oHicer  of  great  valoui 
and  eaperience.  With  him  Yiriathus  did  not  choolĕ  to 
venture  a  pitchcd  balUe,  but  contented  faimrelf  irith 
ading  on  the  de&nfive }  in  confequence  of  which  the 
Romans  recovered  a  great  many  ciUes,  and  tbe  whoie 
of  Tarraconian  Spaln  was  obliged  to  fubmit  to  their 
yoke.  '  The  other  confuI,  named  Servi/itnui,  did  not 
meet  with  the  fame  fuccefs ;  his  army  was  de&ated  ia 
the  field,  and  his  camp  was  nearly  taken  by  YiriathiM. 
Notwithftanding  the  good  fbrtune  of  MeteUus,  how^ 
cver,  he  could  not  withAand  the  intrigues  of  his  couii* 
trymen  arainA  him,  and  he  was  not  allowed  to  finilh 
the  war  he  had  begun  with  fo  mucb  fuccefs.  In  te- 
&ntment  for  this  he  took  aU  imagiaable  pains  to  «eak* 
en  the  army  under  his  command :  he  diAianded  thc 
Aowcr  of  his  troops^  exhaufted  the  magazines,  let  the 
elephants  die,  broke  in  pieces  the  arrows  which  had 
been  provided  for  the  Ctetam  archers,  and  threw  thcm 
into  a  river.  Yet,  aftcr  aU,  the  army  which  he  ga«e 
«p  to  hu  fucceffor  Q.  Pompeius,  coniiiling  of  30,000 
foot  and  2000  hoHe,  was  fuf{icient  to  lMve  crtilhed  V£- 
riathus  if  the  general  had  known  how  to  ijiie  iu  But, 
inftead  of  oppofing  'Viriathus  with  fuccefs,  the  impni- 
dent  conful  procured  much  more  formidable  cneaiesL 
The  TermanUans  and  NumanUnes,  who  had  bitheito 
kept  themielves  independent,  offered  very  advantageous 
terms  of  peac^  and  aUiance  with  Rome }  but  Pompdns 
infifted  on  Uieir  deliveiing  up  their  arms.  Upon  tUt 
war  was  immcdiately  cominenced.  Tbe  canfiil  with 
great  confidence  inveiled  NuraanUa  |  but  being  n^ul^td 
with  confiderable  lo($,  he  fat  down  before  Termantia, 
whcre  he  was  attended  with  ftiU  worfe  fuccefs.  The 
very  firft  day,  the  Termantincs  kiUed  700  .of  his  le- 
gionaries }  took  a  great  coavoy  which  wat  coBing  ta 

the 


(a)  In  this  account  tve  muft  allow  fomething  for  the  exaggerations  of  &bulous  hiftorians.    Thoce  is  ao  dcobt, 
however,  that  Spain  was  at  this  Ume  immenfely  rich,  and  if  we  tnay  believe  Strabo,  thcie  was  then  a  1 
Carthage  which  yielded  crety  day  25,000  diamt  0f  ClTcr,  or  abont  joo,oool.  per  anpum. 
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^K.  tJM  ttomsn  camp  :  ana  iMvinK  ocieaiea  a  C0hfi3erable  cnufe  to 
R^body  of  their  horie,  puihed  uiein  froin  poS  to  poft  till 
^  &ej  cane  to  the  edge  of  a  precipice,  where  they  all 
iii>  tBnbl^  down,  and  were  da(hed  to  pieces.  In  the  mean 
ila-  time  Servilias,  who  had  been  continued  in  his  command 
l^"  with  Ae  titk  of  froeon/ii/,  mahaged  matters  fo  ill,  ihat 
^ej  Yiriathos  iUrrounded  hiip  oh  all  tides,  and  oblieed  hira 
RKluie  to  fHe-  for  peace.  The  terms  'otiTered  to  the  Ruman« 
act  were  verf  moderate  ;  being  only  that  Yiriathus  (hould 
^^'''"  keep  the  country  he.  at  that  time  poffeffed,  and  the  Ro- 
*  mans  remain  mallers  of  all  the  reft.  This  peace  the 
procoiiful  was  very  glad  to  fign,  an^  afterwards  pro- 
cured  its  ratificatian  by  the  fenate  and  peuple  of  Rome. 

Tbe  next,year  Q.  Pompeiiis  was  continticd  in  his 
command  againft  the  Numantines  in'  Farther  Spain, 
whiie  O^.  Seryiliu»  Ctepio;  the  new  conftil,  had  ^r  his 
prtrince  Hitlier  Spain,  where  VIri4thus  had  ^ftabli(hed 
his  new  -ilate.  Pompeius  undertook  to  reduce  Numan- 
tia  by  turntng  afide  the  ftream  of  the  Durius,  hoW  the 
Doura,  by  wiich  it  was  rupplied  with  waterj'  but, '!n 
tttempting  this^  £icb  numbers  of  his  men  were'  cut  oCT,^ 
tint,  finding  himfelf  unable  to  coVltehd  with  ihe  enemy, 
he  was  glad  to  make  peace  'vt-ith  them  on  much  worre 
tenns  than  they  had  offered  of  their  own'  accord.,  The 
peace,  howeyer,  was  ratified  at  Rome  ;  butln  the  mean 
time  Cseno,  defirous  of  (howing  his  prowef$  againft  ihe ' 
lenowned  Yiriathus,  prevailed  oh  the  Romans  to  de> 
ckre  war  againft  him  without  any  prov6cation.  As 
Ciepio  commanded  an  army  greatly  fuperior  to  the  Lur 
Ctanians,  'Viriathus  thought  proper  to  fue  for  peace  ;  but 
Gnding  tbat  Caepio  would  be  fatisfied  with,  notbing  Urs 
than  a  fttrrender  at  difcretion,  he  refolved  to  ftand  his 
giwmd.  In  the  roean  titee,  the  latter  hairihg  bribed 
lome  of  the  intimate  companions  of  'Vniathus  to  mutder 
him  in  Ms  fleep,  he  by  that  infamou$  method  put  an  %nd 
*  to  a  war  wiuch  had  lafted  14  years,  very  little  to  the 
honour  of  the  republic, 

A(ter  the  death  of  'Viriathus,  the  Romans  with  like 
tieachcr^r  ordered  their  new  Conful  Popiilius  to  break  the 
tieaty  with  the  Numantines.  His'  infaraous  condu£t 
mct  with  the  reward  it  deferved  }  the  Numantines  fal. 
lyihg  out,  put  the  whole  Rdman  army  to  Aight  irith 
fuch  Aaughter,  that  they  were  in  no  condition  to  tt& 
dortng  the  whole  campaign.  Mancinus,  who  rucceeded 
Popilius,  met  with  Aill  worfe  fucce(s  ;  his  great  army, 
confiftinsr  of  30,000  men,  was  utterly  defeated  by  4000 
Nnnantines,  and  20,000  of  them  killed  in  the  purfuit. 
rhe  remaining  10,060,  with  their  general,  were  pent 
up  by  the  Numantjnes  in  fuch  a  marnier  that  they  could 
neither  advance  ntjr  retreat,  and  would  certainly  have 
been  all  put  to  the  fword  or  made  ^foners,  had  not 
the  Numantines,  wth  a  generafity  which  their  enemies 
never  poflefied,  ofiered  to  let  them  depart  upon  condition 
that  B  rreaty  Aiould  be  concluded  with  them  upon  very 
aoderate  terms.  This  the  conful  very  willingly  pro- 
mHĕd,  bat  found  -  himfelf  unable  to  perform.  On  the 
contrary,  tlje  people,  not  ratisSed  with  declaring  his 
treaty  msU  and  voM',  ordered  Mm  to  be  delivercd  up  to 
theNumantines.  l^he  lattet  refufed  to  accept  him,  un- 
lels  be  had  along  with  him  ihe  10,000  men  whom  they 
had  relieved  as  before  related.  At  Iaft;  a^ler^Hie  conrul 
had  remained  a  whole  day  before  the  city,  his  fucceffor 
Fari«,  -thinking  this  a  fufftcie'rtt  recompenii;  to  the  Nu> 
mantines  for  breaking  the  treaty,  ordered  him  to  be  re- 
ceived  again  into  the  camp.  Hwtvit,  Porius  dld  not 
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engagd   wlth  fuch  a  defperate  and  leTolut^    Sfuia 
enemy  as  the  Numantines  had  (howed  themfelvf  s ;  and  ' 

the  war  with  them  was  di(continued  till  the  year  133«^;  y  «• 
B.  C.  whenScipio  .^milianus,  the  de^royer  pf  Car- miulnut 
thage,  wasfent  a|amft  them.    Againft  this^renoiwoedrentagaintt 
commander  the  Numantines  with  all  their  valo)ir  werc^*"'"' 
not  able  to  contend.   Scipio,  having  wlth  the  ut^pA  care  An.  133. 
introducĕd  Aridl  difcipline  among   his  trpop?,   and  ^P-      ^^ 
formed  the  abufes  which  his  predeceffors  had  luSered  ia 
theit  atmies,  by  degrees  brought  tbeRomans  to  face 
their  ehemies,  whtch  at  his  arrival  they  had  abfplutelf, 
refufed  to  do.     Having  then  ravaged  all  ihe,  countr/ 
round   the  town,  it  was  foon'  blocked  up  on  all  i)idc^s,, 
and  the   inhabitants  began  to   ftrel  the'  want  of  pro- 
'«dfions.'    At  laft  they  relolvcd  to  make  one  de(perate  at,> 
tempt  fi>r  their  libtrty,   and  eilher  to.  breal;  througk 
their  entnueii,  di  p'eri(h  In  the  attempt.   _Wiih  tMs.^iew 
they  marchedout  ih  good  order  [jj  two  gates,  an<}  feU 
upoh  the  works  of  the  Romans'  with  the,  utmoi^  fiiry. 
The  Romans,  unable  to  ftand  tlus  defperate  ftiock,.  ytece 
on  the.puint  bf  yielding,  when  Scipio^  haftening.to  the 
places  kttack<d,  willi  ho  fewer  l^an   20,000  ineji,  the, 
unhappy  Numantlnes  were  at  laft'  drivcri-,  into  the  ci.tyj. 

where  they  fuftaihed  for  a  little  loneer  ihe  inlferies  ot 
r : ut-j:-.   -.'  i_a    • ".\    .    -.  i. 
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famine.     F!nding  at  laft,  however,  that  it  was  alt()ge' 
tber  tmpoffible  to  hold  out,  it  was  refolv^d  by  the  ma- 
joHty-to  fiibmit  td  the  pleafure  of  the  Roman  comman-       »$ 
der.     Bat  this  rifoIulion  was  not  univerral1y  approvcd.  MiCerable 
Many  (hut  themfelves  up  in  thcir  houfes,  and"died  of*"^  <>'''* 
hunger,  while  eVcn  thofe  who  had  agreed  to  furrenderP''°P'*' 
repented  their  offer,   and'  fetting  fire  to   their  houfes,  , 

periihed  in  the  Biimes  wilh  their  wiyes  and  children,  (o 
that  ■not'4fin^le"Numanline  was  'left  alive  to  grace  the. 
triumph  of  the  (ionqueror  of  Carthage. " ' 

Atter  the  deltru^ioh  of  Numantia  the  whole  of  Spain 
fubmitted  to  thc  Roman  yoke  ^  and  nothing  remarkable 
happehed  tilllhe  rimes  of  the  Cimbri,  when  a  prsetorian 
army  wa»  cut  off  in  Spain  by  the  Lufi'tanian8.     From 
this  tinie  notbing  remarkable  occurs  in  the  hiAory  6( 
Spain  till  the  civil  war  between  Marius  and  £>ylla.  Thc 
latter  having  ctufiied  the  Marian  fa£lion,  as  rclated  un- 
der  the  article  Rome,  profcribed  all  thofe  that  had  fided 
againft  him  whom  he  could  not  immediately  <ieflroy. 
Among  thtfc  was  Sertorius,  a  man  of  con.'ummate  va-Scrtoiius 
lotir  bnd  expericnce  ih  war.     He  had  been  appointed  ruppons  tbr 
prselor  of  Spain  by  Marius  j  and  upon  the  overthrow  of  ***''*"  *"• 
Marius,   retired    to    that   province.      Sylla   no   foonerc°""* 
heard  of  his  arrival  in  that  couniry,  than  he  fent  thi-  ^*""* 
ther  one  Caius  Annius  with  a  powerful  army  to  drive 
him  out.  '  As  Sertorius  had  but  few  troops  along  with 
him,  he  difpatched  one  Julius  Salinator  with    a  body 
of  6000  men  to  guard  the  paffes  of  the  Pyrenees,  and 
to  prevent  Annius  from  entering  the  counlryl  But  Sali» 
nator  having  been  treacherouAy  murdered  by  a^adins 
hired  by  Annius  for  that  purpofe,  he  no  longer  met       -o 
with  any  "obftacle  •;  and  Sertorius  was  obliged  to  ein-Isdrivea 
bark  for  thc  coaft  of  Africa  with  3600  men,  being  all  <>"*.»"<• 
he  had  now  reraaining.    With  lhefe  he  landed  in  lVrau-  ""'*''?'**« 
ritania  j  but  as  his  raen  were  ftraggling  carele(sly  about,^^ 
great  nurabers  of  them  were  cut  off  by  the  Barbarians. 
This  new  misfortune  obliged  Sertorious  to  re-embaik  for 
Spain ;  but   finding   the  whole    coaft   lined  vrith  the 
tnoops  of  Annius,    he  put  to  fca  again,  not  knowiiig 
what  courle  to  fteer.     In  this  new  voyage  he  met  witK 
a  finaU  fleet  of  Cilician  pirates ;  and  having  prevailed 
3  0.  wiA 
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Sp»in.  with  thetn  to  join  him,  hc  made  a  defcenl  on  the  coaft 
'  of  lyija,  orerpowered  the  garriTon  left  therc  by  An- 
nius,  and  gained  a  conliderable  booty.  On  the  news 
of  this  vi£lory  Annius  fet  (ail  for  Ivif  a,  with  a  confi> 
derable  fqaadron,  haying  5000  land  forces  on  board. 
&rtoiias,  not  intimidated  by  the  fuperiority  of  the 
«nemy,  prepared  to  give  them  battlc.  But  a  yiolent 
ftorm  aiiSng,  moft  of  the  Aiips  were  driven  on  (hore 
and  daihed  to  pieces,  Sertorius  himfelf  with  great  diffi- 
culty  efcaping  with  the  fmall  remains  of  his  fleet.  For 
fome  time  he  continued  in  great  danger,  being  prevent- 
«d  from  putting  to  fea  by  the  fury  of  the  waves,  and 
from  landing  by  the  enemy  ;  at  Iaft,  the  ftonn  abating, 
be  pafled  the  Araits  of  Gades,  now  Gibraltar,  and  land-^ 
ed  near  the  mouth  of  the  iiver  Baetis.  Here  hc  met 
with  fome  feamen  newly  arrived  frora  the  Atlantic  or 
Fortunate  iflands ;  and  was  fo  charmed  with  the  account 
which  they  gaye  him  of  thofe  happy  regions,  that  he 
refolyed  to  retire  thither  to  fpend  the  reft  of  his  Iife  in 
quiet  and  happinefs.  But  having  communicated  this 
deSgn  to  the  Cilician  pirates,  they  immediately  aban- 
doned  him,  and  fet  fail  for  Afiica,  with  an  intention  to 
a{rift  one  of  the  barbarous  kings  againft  his  fubjeds  who 
had  rebelled.  Upon  this  Sertorius  fai}ed  thither  allb, 
Aftic«,  »nd  but  took  thc  oppoiite  fide ;  and  having  defeated  the  king 
^^^{^{'"named  A/calis^  obliged  him  to  (hut  himfelf  up  in  the 
war  in  th«t  '^•'7  <*f  Tingis,  now  Tangier,  which  he  clofely  befieged. 
couurjr.  But  in  the  mean  tirae  Pacianus,  who  had  been  fent  by 
Sylla  lo  aflift  the  king,  advanced  with  a  confiderable 
army  againft  Sertorius.  Upon  this  the  latter,  leaving 
•part  of  his  forces  before  the  city,  marched  wilh  the  reft 
to  meet  Pacianns,  whofe  army,  though  greatly  fuperior 
3«  to  his  own  in  number,  he  entirely  defeated  ;  killed  the 
Rctunis  to  general,  and  took  all  his  forces  prifoners.— The  fame  of 
Sp»in,  ind  this  yiSory  foon  reached  Spain ;  and  the  LuGtanians, 
being  threatened  with  a  new  war  from  Annius,  invited 
Sertorius  to  head  their  armies.  With  this  requeft  he 
yery  readily  complied,  and  foon  became  very  formidabIe 
to  the  Romans.  Titus  Didius,  govemor  of  that  part 
of  Spain  called  Betltca,  firft  entered  the  lifts  with  him ; 
but  he  being  defeated,  Sylla  next  difpatched  Metellus, 
reckoned  one  of  the  beft  conimanders  in  Rome,  to  ftop 
•the  progrefs  of  this  new  enemy.  But  Metellus,  not- 
withftanding  all  his  e.xperience,  knew  not  how  to  aft 
againft  Sertorius,  who  was  continually  ch<tngiDg  his  fta- 
tion,  putting  his  army  into  new  forms,  and  conttiving 
new  ftratagems.  On  his  firft  arrival  he  fent  for  L.  Do- 
mitius,  then  ptaetor  of  Hither  Spain,  to  his  afliftance  ; 
but  Sertorius  being  informed  of  his  march,  detached 
Hirtuleius,  or  Herculeius,  his  qusellor,  againft  hira,  who 
gave  him  a  total  overthrow.  Metellus  then  difpatched 
•Lucius  Lollius  prietor  of  Narbonne  Ganl  againft  Hir- 
tuleius ;  but  he  met  with  no  better  fuccef$,  being  ut- 
terly  defeated,  and  his  lieutenant-general  killed. 

The  fame  of  thefe  viftories  brought  to  the  camp  of 
Sertorius  Tuch  a  number  Qf  illuftrious  Roman  citizens 
of  the  Marian  (ajlion,  that  he  fornied  a  defign  of  ered- 
-ing  Lufitania  into  a  republic  in  oppoOtion  to  that  of 
Rome.  Sylla  was  continually  fending  &e(h  fupplies  to 
Metellus ;  but  Sertorius  with  a  hand(ul  of  men,  ac- 
cuftomed  to  range  about  the  mountains,  to  endure  hun<. 
ger  and  thirft,  and  live  espofed  to  the  inclemencies  of 
the  weather,  {p  haraited  the  Romnn  army,  that  Me- 
tellus  himfelf  began  to  bc  quite  difcouraged.  At  laft, 
Sertorius  hearing  that  Metellus  had  ^oken  dilrefpeA-- 
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(ully  of  hb  courage,  challenged  his  antagonift  to  end  M 
the  war  by  (bgle  combat ;  but  Metellus  veiy  pnt*"^ 
dently  declined  thc  combat,  as  being  adranced  in  jean; 
yct  this  refufel  brought  upon  him  the  contempt  of  the 
unthinkinjg  raultitude,  upon  which  Metellus  reColYed  to^ 
retrieve  his  reputation  by  fome  fignal  uploit ,  and^"' 
thercfore  laid  fiege  to  Lacobriga,  a  conCderable  dty  in^* 
thofc  parts.  This  he  hoped  to  teduce  in  two  dajs,  Uo^ 
there  was  but  one  well  in  the  place  ;  but  Sertorius  ha- 
ving  previoufly  removed  all  tho(e  who  could  be  of  no 
(eryice  during  the  fiege,  «nd  cony^ed  6000  (kinsfiiliof 
water  into  the  city,  Metellus  continued  a  long  time  be- 
fore  it  without  making  any  impreSion.  At  laft,  iiis 
provifions  bemg  almoA  fpent,  he  fent  out  Aquintts  it 
the  head  of  6000  men  to  procure  a  new  fupp}y ;  but 
Sertorius  ^alling  unexpe£led]y  upon  them,  cut  in  {ueces 
or  took  the  whole  detachment ;  the  commander  himlĕl( 
being  ihe  only  man  who  efcaped  to  carry  the  news  of 
the  dif8fter  ;  upon  which  Metellas  was  oibliged  to  idlĕ 
the  fiege  with  difgrace. 

And  now  Sertorius,  having  g;ained  (bme  interrals  ofQ<j 
cafe  in  con(ĕquence  of  the  many  advant»gcs  he  had  oh-''^ 
taincd  over  thc  Romans,  began  to  civi]izc  his  new  fuh- 
jeds.  Their  favage  and  (iirious  manner  of  fighting  be 
changed  for  the  regular  order  and  difcipUnc  of  a  Trell. 
formed  army  ;  lie  beftowed  liberally  upon  them  gold  and 
filver  to  adorn  their  arms,  and  by  converfing  familiatly 
with  thera,  prevailed  with  thcm  to  lay  afide  thcb  own 
drers  for  the  Roman  loga.  He  fent  for  all  the  childrcn 
of  the  principal  people,  and  placed  them  in  the  great 
city  of  Ofca,  now  Httefca,  in  the  kingdom  of  Ara- 
gon,  where  he  appointcd  them  mafters  to  inftrud  them 
in  the  Roman  and  Greek  learning,  that  they  might,  u 
he  pretended,  be  capable  of  (haring  wiih  him  tbe  go- 
yemment  of  the  republic.  Thus  hc  madc  them  really 
hoftages  for  the  goiod  behaviour  of  their  parents ;  bow- 
ever,  the  lattcr  were  greatly  pleafed  with  the  care  he 
took  of  their  children,  and  all  Lufitania  werc  in  tlie 
highert  degree  attached  to  their  new  fbvereign.  Thb 
attachment  he  took  care  to  heighten  by  the  power  ot 
•fuperftition  ;  for  having  procured  a  young  hind  of  t 
milk-white  colour,  he  made  it  fo  tame  that  it  (ollowed 
him  wherever  he  went ;  and  Sertorius  gave  out  to  tbe 
ignorant  multitude,  that  this  hind  was  infpired  by  TXa- 
na,  and  revealed  to  him  the  defigns  of  his  eneroies,  of 
which  he  always  took  care  to  be  well  infoimed  by  the 
great  numbers  of  fpies  whom  he  employed. 

While  Sertorius  was  thus  employeid  in  eftabli(hmg  hb 
authority,  the  republic  of  Rome,  alarmed  at  his  (iiccc&, 
refolved  to  cru(h  him  at  all  events.  SylJa  w*i  now  dead, 
and  all  the  emincnt  generals  in  Romc  foIicited  this  ho-Ai^ 
nourable  though  dangerous  employment.     After  mDcbO" 
debate  a  decree  was  paflĕd  in  fayour  of  Pompey  thej|? 
Great,  but  without  recalling  Metellus.     lu  the  ncan^ 
tirae,  the  troops  of  one  Perpenna,   or  ^rpcma,  had, 
in  fpitc  of  all  that  their  general  could  do,  aiiandcned 
him,  and  taken  thc    oath    of   allegiance  to  SertonDS. 
This  was  a  moft  fignal  advantagc  to  Sertorius  ;*for  Per- 
penna  commanded  an  army  of  33,000  men,  and  had 
come  into  Spain  with  a  defign  to  fettle  ihere  as  Serto- 
rius  had  done ;  but  as  hc  was  defcended  from  onc  of 
the  firft  families  of  Rome,  he  thought  it  below  his  dig- 
nity  to  ferve  andet  any  general,  however  emlnenl  be 
might  be.     But  the  troops  of  Perpema  »rerc  of  a  dif. 
ferent  opinion  ;  and  ihere^ort.  dcclaring  that  they  wonld 
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i^    lerTC  none  but  a  general  who  could  defend  himrelf,  the/ 
■«>'   '  to  a  man  jcnned  Srrtorius  ;  upon  which  Perpema  Um- 
k\(  Sndmg  he  could  do  no  better,  confented  to  fen-e 
tih  as  a  fttbalteTn. 

On  the  aniTal  of  Pompey  in  Spain,  feTeral  of  the 
citirs  which  had  hitberto  continued  faithful  to  Serto- 
rios  began  to  waTer ;  upon  which  the  latter  refolTed, 
by  fonie  iignal  exploit,  to  conyince  them  that  Pompey 
could  no  roore  fcreen  them  from  his  refentment  than  Me- 
tellus.  With  this  Tiew  he  laid  iiege  to  Lauron,  now 
Lirias,  a  place  of  coniiderable  ilrength.  Pompey,  not 
doubting  but  he  ihould  be  abk  to  railethe  iiege,march- 
ed  quiie  up  to  tbe  enemy^s  lines,  and  found  means  to 
inform  the  garriibn  that  tbofe  who  beii^ed  them  were 
lhemfelTes  belkged,  and  would  Toon  be  obliged  lo  re- 
tire  with  lo&  and  difgrace.  On  hearing  this  meiTage, 
"  I  will  teach  Sylla^s  difciple  (iiud  Sertorius),  that  it  is 
the  daty  of  a  general  to  look  bdiind  as  well  as  before 
bim."  HaTing  thus  Tpoken,  he  fent  orders  to  a  detach- 
ment  of  6000  men,  who  lay  concealed  among  the  moun- 
tains,  to  come  down  and  fall  upon  his  rear  if  he  ihould 
oSer  to  force  the  lines.  Pompey,  furptifed  at  their  fud- 
den  appcarnnce,  durll  not  Air  out  of  his  camp  ;  and  in 
tbe  mean  time  the  beiieged,  defpuring  of  relief,  fttr- 
^('^  muiered  at  difcTC|tion  ;  upon  which  Sertorius  granted 
pt^.  ihem  their  lires  and  liberty,  but  rednced  their  city  to 
aihes. 

While    Sertotius   was   thus  fuccefsfttlly  contending 
with  Pompey,  his  queftor  Hirtuleius  was  entirely  de-' 
/eated  by  Metellus,  with  the  lofs  of  40,000  men ;  upon 
which  Sertorius  adTanced  \sith  the  utmoil  expedition  to 
the  banks  of  the  Sucro  in  Tarraconian  Spain,  with  a 
dcfign  to   attack  Pomper  befoie  he  could  be  joined  by 
a    Metellus.      Pompey,  on  bis  part,    did  not  decline  the 
combat  ;    but,   fearifig  that  Metellus  might  iliare  the 
glory  of  the  Ti6tory,  advanced  with.  tbe  greateH  espe- 
oition.     Scrtoritts   put   off  the  Inttle  till  towards  the 
erening;  P^mpey,  thongh  he  knew  that  the  night  would 
proTe  difadvantageous  to  him,  whether  Tanquiihed  or 
TiAorious,  becBufe  his.troops  were  unacquatnted  mth 
the  coontry,  refolved  to  venture  an  engagement,  erpe- 
cially  as  he  ieared  that  IMetellus  might  arriTe  in  tbe 
mean  time,  and  rob  him  of  part  of  the  glory  of  con- 
quering  fo  grent  a  commander.     Pompey,  who  com-  ■ 
manded  his  own   right   wing,   foon  obliged  Perpema, 
who  commanded  Sertorius's  left,  to  give  way.     Here- 
npsn  Sertoriiu  himiiil^,  taking  upon  him  the  command 
of  that  wing,  brought  back  the  fugidves  to  the  charge, 
and  obliged  Pompey  to  ily  in  his  tum.     In  his  tlight  he 
was  oTerlaken   by  a  gigantic  African,    wbo    had  al- 
ready  Iifted  up  his  hahd  to  dlfchaTge  a  blow  at  him 
with  his  broad  fword  ;  but  Pompey   preTented  him  by 
cdtting  off  his  right  hand  at  one  blow.     As  he  ilill 
caa6ni)ed  bis  ilight,  be  was  wounded  and  thrown  from 
hit  horiĕ  ;  ib  that  he  would  certainly  have  been  taken 
priibner,  bad  not  the  Abricans  who  ptnToed  him  quar- 
rdled  about  the  ricb  iumitore  of  his  horfe.     This  gave 
an  opportunity  to  the  general  to  make  his  efcape  ;  fo 
that  atlength  he  reaehed  his  camp  with  much  dilhcul- 
ty.     Bitt  in  the  mean  time'Afranius,  who  commanded 
the  left  winr  of  the  Roman  army,  had  entirely  deSeatcd 
the  wing  which  SertoricR  had  left,  and  CTen  purfued 
them  .(b  cloie  that  he  entered  the  camp  along  with 
theak.     Sertorius,  returaing  fudder.ly,   foond  tbe  Ro- 
mans  buly  in  plnndering  the  tents ;  when  taking  advan- 
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tage  of  their  fituation,  fae  drore  tbem  out  with  grcat     Sps'" 
Aaughter,  and  retook  their  camp.    Next  day  he  ottered  '~"^'~' 
battle  a  fecond  time  to  Pompey  ;  but  Melellus  then  co- 
ming  up  with  all  his  forces,  he  thought  proper  to  de- 
cline  an  engagement  with  both  commanders.     In  a  few  Pomper 
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days,  however,  Pompey  and  Metellus  agreed  to  attackdeftated« 
the  camp  of  Sertorius.    The  event  was  iimilar  to  that  of  fe<:ond 
the  former  battle  ;  Metellus  defealed  Perpema,  and  Ser-'"'''' 
torius  routed  Pompey.     Being  then  informed  of  Per- 
perna's  misfortune,  he  hailened  to  his  relief ;  rallied  the 
lugitiTes,  and  repulCMi  Mctellus  in  his  tum,  wounded 
him  with  his  lance,  and  would  cerlainly  have  killed 
hiro,  had  not  the  I^mans,  aihafned  to  Ieave  dieir  gene- 
tal  in  diftreis,  hailened  to  his  alTiilance,  and  renewed  the' 
iight  with  great  fury.     At  lail  Sertorius  was  obliged  to 
quit  ihe  iield,  and  reiire  to  the  mountains.     Pompeyp    **      . 
.  and  Metellus  hailened  to  beCege  him ;  but  while  they  jj^^^ 
were  ferroing  their  carop,  Sertorius  broke  through  theirdriven  from 
lines,  and  ercaped  into  Lulltania.     Here  he  foon  raiiedSptinbjr 
fuch  a  p6\verful  army,  ihat  the  Roman  generals,  with^*""'""* 
their  unitcd  forces,  did  not  think  proper  to  Tcnture  an 
engagement  with  him.     They  could  not,  howcTcr,  reiilt 
the  perpetual  attacks  of  Sertorius,  who  now  drove  them 
from  place  to  place,  till  he  obliged  them  lo  feparate  ; 
the  one  went  into  Gaul,  and.the  otRer  to  the  foot  of  the 
Pyrenees.  41 

Thus  did  this  celebrated  commander  triumph  overallS*norius 
the  power  of  the  Romans  ;  and  ihere  is  little  doubt  but*'*»'^''"' 
he  would  haVe  continued  to  make  head  againil  all  thed^,^" 
other  generals  whom  the  republic  could  haTe  fenf,  had    «r  71 
he  not  been  airalTinated  at  an  entertainment  by  the  infa-     B.  C- 
mous  treachery  of  Perpema,  in  73  B.  C.  after  he  had 
made  hcad   againit   the   Roman  torces  for  almoil   10 
yeais.     Pompey   was  no  fooner  informed  of  his  death, 
than,  without  waiting  for  any  new  fuccours,  he  marched 
againil  the  trutor,  whom  he  eaiUy  defeated  and  took 
prifoner ;  and  haTing  caufed  him  to  be  esecuted,  thus 
put  an  end,  with  Tery  litile  gloty,  to  a  moft  dangerous 
war. 

Many  of  the  Spaniih  nations,  howcTer,  ilill  continued 
to  bear  the  Roman  yoke  with  great  impatiencc  ;  and  as  ' 
the  ciTil  wars  wbich  took  place  firft  between  Julius  Ck-  ' 
far  and  Pompey,  and  afterwards  between  0£lavianu3 
and  Antony,  diTcrted  the  attention  of  the  republic  fi:om 
Spain,  by  thc  time  that  Auguilus  had  become  fole  maf-  ' 
ter  of  the  Roman  empire,  they  were  again  in  a  condi- 
tion  to  aiTert  their  liberty.     The  Cantabrians  and  As- 
TDRIANS  were  the  moft  powerful  and  Taliant  nations  at 
that  time  in  Spain ;  but,  after  incredible  eSbrts,  they 
were  obliged  to  lay  down  their  arms,  or  rather  were 
almoil  exterminated  by  Agrippa,  as  related  under  thefe 
articles. 

When  tbe  Romans  iirft  became  mallers  of  the  weilem  Spain  imder 
peninfula  of  Europe,  to  which,  as  we  haTe  faid,  they  the  R.o- 
gaTe  the  nanie  of  Hifpania,  it  was  diTided  into  two  pro-  ^*"* 
vincej,   called  Gilerwr  and  Uiterior,  which  were  go- 
Terned,  fometimes  by  priBtors,  and  fometiiaet  by  pro- 
conruls.     In  the  diRribution  of  the  empir»  by  AuguAus, 
HtTf>onia   Citerior  contained  the  modern   provinces  of 
Gailicia,-the  Afturias,  Bifcay,  NaTarre,  Leon,  the  twb 
CaAiles,  Aragon,  Catalonia,  Murcia,  and  'Valencia  ;  and 
was  denominated  Prwiincia  T-arraconenJis,  from  the  city 
of  Tarragona  in  Catalonia,  which  was  theo  the  feat  of   ' 
gOTernment.      Hifpania   Ullerior  was   fubdivided   into 
Bxtica,  including  the  proTinces   now  called  Granada 
3^2  and 
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.uid  AndaluRa }  and  LuStaoia,  compreliencSng  the  gre«t« 
e(l  part  ai  EilTcmadura,  and  ihe  mudem  kingdom  of 
Portugal.  The  province  calied  Tarracenenjti  was  then 
inhabited  by  the  foUo«ving  tcibes,  viz.  the  ^a/etaai, 
occupying  the  fea  coad,  at  the  north-ealt,  between  the 
Ter  and  the  Lobregat,  and  having  for  their  capital 
Germa  ;  the  Ceretani,  inhabiting  the  diilriA  of  Cerda- 
na,  at  ihe  foot  of  the  Pyrenees,  whoCe  capital  viMJulia, 
the  modern  Llina  ;  the  Valetani,  occupying  the  fea 
coalt  kettyeen  the  river9  Ter  and  Lobtegat,  in  the  im> 
mediate  neighbourhood  of  the  Au/etani,  and  whofe  ca- 
pital  was  Barcelona ;  the  Cofetani  to  the  left  of  the 
xaouth  of  the  £bro,  with  Tarragona  for  their  capital } 
the  Locetani,  on  the  left  bank  of  the  tiver  Sicoris  ;  the 
ll/ergetes,  extending  from  that  Tiver  to  the  &nail  ilream 
Galiego,  which  joins  the  Ebro  near  2Laragoza,  whob 
capil;d  was  Lerida  ;  the  Jacetani  in  the  norlhem  extre> 
mity  of  Aragon,  having  their  teat  of  govemment  at 
Jaca }  the  V(^cones  in  Navarre,  and  the  yarJuii  in  the 
modera  Guipuscoa.  Thefe  nations  occupied  the  ^00- 
tbem  and  eaAera  parts  of  the  province.  The  northera 
was  poffefled  by  the  Carifii,  the  Oflregones,  both  in  £tf> 
Cflj  \  the  Cantabri,  cantoned  near .  ibe  fource  of  the 
Ĕbro,  and  along  the  bay  of  £ifcay ;  the  AJtures  in  Af- 
turias  and  part  of  Leon  ■,  the  Caiheei  m  Gailicia }  the 
Vacceni  along  the  Douro ;  the  Arebaci  in  Old  Caiiile ; 
the  Ce/tiberi,  between  the  Ebro  and  the  Tource  of  the 
Tagus,  and  raany  others  of  inferior  note. 

Lujitania  was  held  by  three  principal  tribes,  the  Lu- 
Jtlani,  occupying  the  greater  part  of  the  province,  and 
having  for  their  capital  the  modein  LiAran ;  thc  Vetio- 
ttet  and  the  Celtici, 

Beetica  was  inhabited  by  the  Tnrdetani,  the  Turdu/i, 
the  Bqfiitatti,  and  the  Ba/tuU. 

AU  thefe  di(tri£ls,  wilh  their  principal  towns,  are 
minutely  treated  of  by  Dr  Playfiur,  in  the  firft  volume 
of  his  geography. 

Whea  mcorporated  with  the'  Roman  empire,  Spain 
partook  of  its  tranquillity,  and  received  in  eschange 
lor  b«c  liberty,  at  leaft  wife  laws  and  a  mild  Kovem- 
ment.  If  (he  could  not  prevent  herCel^  from  fallmg  un> 
der  the  dominion  of  the  matteis  of  the  world,  ihe  was  at 
l«aft  the  mo(I  powerfiil,  the  richeA,  and  the  hapiueil 
ptovince  of  their  empire.  Columella  has  Ieft  us  an  in- 
te.relling  account  of  her  agriculture  under  the  firA  empe- 
lors.  The  tradition  of  her  ancient  population  is  proba- 
bly  exaggerated,  but  the  ruins  of  feveral  towns  prove  it 
to  have  been  coniiderable.  It  was  increaled  by  a  great 
many  Roman  families  after  ihe  conqueft  ;  feveral  legions 
were  eftablilhcd  in  Spain  ;  25  colonies  were  diftributed 
in  the  moft  fertile  parts  of  the  country,  and  intermanied 
with  thc  inhabitants.  Afiei  a  while  the  Spaniards,  iiee- 
ing  in  their  maAers  only  countrymen,  were  the  firft  to 
fobcit  the  rights  of  Roman  citizeDS,  by  which  they  were 
conipletely  confohdated.  Some  municipal  towns  went 
fo  far  as  to  defiTe  permiiTion  to  take  the  title  of  colonies, 
though  in  the  change  tbey  Ioft  their  independence,  near- 
ly  in  the  fame  mannei  as  certain  proprietois  of  lands  un- 
der  the  feudal  fyftem  convrrted  their  domains  into  Seis, 
in  order  to  enjoy  the  honours  attached  to  theni.  Tbe 
government  was,  in  genetal,  milder  in  Spain  than  in 
the  other  Roman  provinccs.  The  adminiftration  was 
carried  on  in  the  town^  by  magiftratcs  named  by  tliem- 
ielves,  and  the  diffeient  pcoyinces  were  under  the  fupe]> 
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tstendance  of  prtetors,  proconfuls,  and  legates  01  deps.   SfM 
ties,  according  to  tbe  different  eras  of  tbe  Roman  em-''     iH 
pire  ;  thoie  in  their  Tefpe3ive  departments  took  cite  of 
all  the  works  of  public  utility,  the .  Bqueduds,  batlu, 
circufes,    and  highways,    whofe  magnificent  tuins  are 
ftiU  exiAing }  but  they  wcre  principally  employed  In 
coUeding  the  revenues  of  the^ftate,  which  were  finga. 
hrly  analogous  to  thofe  of  the  prefent  times.    They 
principally  atofe  from  dues,  fiiies,  or  alienations  of  pro. 
perty,  and  the  produce  of  the  mines.     Spain  at  that 
time  drew  irom  her  own  mines  the  fame  richet  fhe  now 
draws  from  the  new  world,  and  they  were  diftributed  in 
nearly  the  fame  manner.  One  part  belonged  to  the  iUte, 
and  the  other  to  the  inhabitants  of  the  country,  wbo 
paid  a  certain  duty  on  the  mctals  wbich  they  procured 
Ĕrom  the  mines.     Their  retums  went  on  increafing,  and 
depended  entiiely  on  the  number  of  hands  which  conld 
be  devoted  to  wcn-k  in  the  mines.     An  employment, 
fb  laborious,  however,  which  Tequired  a  numetous  popu- 
lation,  teiuied  to  diminilh  that  popnlation  by  the  eiccT- 
five  fatigues  whioh  it  occafioned.     Agiiculture  alfo  fi]f-         1 
fered  by  the  accumulation  of  eftates  in  the  hands  of  a        1 
&w  wealthy  landholders.     By  the  little  attention  paid        ' 
to  it  by  the  proprietors,  and  by  the  defeds  infepatable         | 
fi;om  ihe  fyftem  of  cultivation  by  means  of  flave9,  com- 
merce  and  induAry  langui(hed ;  and  Spain,  aitcr  having 
ihared  in  the  fplendor  of  the  Roman  empire,  was  begin- 
ning  to  participate  in  its  decline,  when  a  iiew  calamity, 
by  completing  her  ruin,  prepared  her  regeneration. 

This  calamity  was  the  irraption  ot  the  northem 
horde^  which  foon  involved  Spain  in  tbe  general  at- 
tack.     This  province  was  invaded  firft  by  the  Fianks,        1 
who  in  ihe  third  century  had  entered  Gaol  with  a  iinai- 
dable  force.  u 

•..The  Rhine,though  digniAed  by  the  title  of  Sa^egnatdSpimi 
of  the  Piovitices,  was  an  imperfed  barrier  againil  theV^ 
daring  fpirit  of  cnterpri&  with  which  the  Pranks  weie' 
aduated.  Their  rapid  devaftations  ^retched  fiom  the 
river  to  the  fbot  of  tlie  Pyrenees ;  nor  were  they  ftop- 
pcd  by  th«fe  mountains.  ^iain,  which  had  never  dread- 
ed,  was  unable  to  refift  thc  inroads  of  the  Germans. 
Durittg  1 2  years,  tbe  greatcA  part  of  the  reign  of  Gal- 
lienus,  that  opulent  country  was  the  theatre  of  aneqaal 
and  deftrtiAive  boftilities.  Tarragona,  the  Aooiiihing 
c^pital  of  a  peaceiul  prorince,  was  iacked  and  almaft 
deftroyed  ;  and  fi>  late  as  the  days  of  Orofiiis,who  wrote 
in  the  ^th  century,  wretchcd '  cottages,  fi;attcred  amidA 
the  ruins  of  itMgniiicent  citics,  ftill  recorded  the  rage  of 
the  barbarians.  When  thc  cxhaufted-country  no  longer 
fupplied  a  variety  of  plunder,  the  Pianks  fi>izedon  wut 
veffels,  and  retreated  b>  Mauritania.  Ji 

The  fituation  of  Spain,  feparated,  on  all  fides,  frMB]rtto! 
thc  enemies  of  Eome,  by  the  fea,  by  the  mountains,  aiid!i«^' 
by  intermediate  provinces,  liad  recured  the  long  traA-"*^ 
quillity  of  that  remotc  and  &queftcTed  country  ■,  and  we  Ag.4PI 
may  obferve,  as  a  fure  fymptom  of  domeiHc  hap{niiefs, 
tbat,  in  a  period  of  400  yeats,  Spain  fumifhcd  very  fcw 
roatrrials  to  the  hiAory  of  the  Roman  enpbe.    The 
footftcps  of  thc  Baibarians,  who,  in  th«  reign  aif  G^>       j 
lienus,  had  penetrated  beyoiMi  the  Pyrenccs,  were  ibon       J 
obliterated  by  thc  retttm  of  pcaec ;  and  in  thc  ^th  cen-        | 
tuty  of  the  ChriftiaB  era,.  the  cities  of  Emerita  or  Mtii-        [ 
da^  of  Corduba,  Sevil]e,  Bracara,  and  Tartagona,  were 
Dumbcied  with  tbe  moft  illiiAriotis  of  tlie  Roman  yoM. 

The 
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^    Tie  vari<ju*  plenty  of  ihe  antmal,  the  vdgct^le,  and 

■K"""^  tbe  mineral  kingdoms,  v>m  improved  and  manufaAuted 

hj  tbe  fkil)  oF  an  induHnaas  people  ;  and  the  peculiar 

advantage.s  of  naval  Aores  contributed  to  Tupport  an  ex- 

ten(lv£  and  proStabie  trade.    The  arts  and  fciences  flott> 

rinied  under  the  proteAion  of  the  emperors ;  and  if  the 

chara£ier  of  the  Spaniards  ivas  eiifeebled  by  peace  and 

fervitude,  thc  hottile  approach  of  the  Germans,  who  had 

Ipread  tenror  and  defolation  from  the  Rhine  to  the  Py- 

renees,  feemed  to  rekindle  fome  fparks  of  military  ar- 

doar.     A»  long  as  the  defence  of  the  raountains  was  in- 

iruRed  to  the  hardy  and  faith&l  militia  of  the  country, 

ihey  fuecefsfully  repelled  the  frequent  attempts  of  the 

Barbarians.    But  no  fooner  had  ihe  national  troops  been^ 

compelied  to  refign  their  po(l  to  the  Honorian  hands, 

in  the  iervice  of  ConSantine,  than  the  gates  of  Spain' 

were  treacherouAy  betrayed  to  the  pubtic  enemy,  about 

ten  months  bsfore  the  fack  of  Rome  by  the  Goths.  The 

confcioufnefs  of  guilt,  and  the  third  of  rapine,  prompted 

the  mercenary  guards  of'  the  Pyrenees  to  defert  their 

(taiion  ■,  to  invite  the  arms  of  the  Suevi,  the  Yandals, 

and  the  Alani ;    and  to  fwell  the  torrent  which  was 

poured  with  irrefiftible  violence  from  the  frontiers  of 

Gaul  to  thc  fea  of  Africa,     The  misfortunes  of  Spain 

may  be  defcribed  in  the  language  of  ils  moft  eIoquent' 

hiftorian,  who  has  concifely  e.tpreiTed  the  paiTionate,  and 

perhaps  cxaggerated,    declaraitions    of   contemporary . 

writers.     "  The  irruption  of  thefc  nations  was  followed 

by  the  motl  dreadful  calamities  ;  as  the  Barbarians  ex- 

ereited  their  indifcriminate  cruelty  on  the  fortunes  of  the 

RomaiM  and  the  Spaniards  ;  and  ravaged  with  equal  ftt- 

ry  the  cities  and  the  open  country.     The  progrefs  of 

,    &mine  reduced  the  miierable  inhabitants  to  teed  on  the 

fleQj  of  their  fellow  creatures  ;  and  even  the  wild  beads, 

who  muldplied,  without  controul,  in  the  defert,  were 

esafperated,  by  the  tade  of  blood,  and  the  iaopatience'of 

hnnger,  boldly  to  attack  and  devaur  their  human  prey. 

Peftilence  Ibon  appeared,  the  infeparable  companion  of 

£unine;  a   large  proportion  of  the  people  was  fwept 

away ;  and  the  groans  of  the  dying  eicited  only  the 

cnty  of  their  furviving  iiriends.     At  length  the  Barba- 

rians,  fatiated  with  camage  and  rapine,  and  afflifted  by 

the  contagious  evil  which  they  themfelves  had  introdu- 

ced,  fixed  their  permanent'  feats  in  the  depopulated  coun- 

try.     The  ancient  Gallicia,  whofe  limits  included  the 

kingdom  of  Old  CalHle,  was  divided  between  the  Suevi 

and  the  Vandals,    the   Alani  were  fcattered  over  the 

provinces  of  Carthagena   and  Lulitania,  and  A-om  the 

Meditcrranean  to  -the  Atlantic  ocean  ;  and  the  fruitilil 

tetritory  of  Baetica  was  allotted  to  the  SiEngi,  another 

branch  of  the  Yandalic  nation.     After  regulating  ihis 

pirtition,  Ihe  conquerors  contrafted  with  thieir  new  fub- 

jed*  (bme  reciprocal  engagements  of  proteAion  and  obe-. 

dience  :  the  lands  were  again  cultivated  ;  and  the  towns 

and  villages  were  again  occupied  by  a  captive  people. 

The  gTeateft  pait  of  the  Spaniards  was  even  difpo(ed  to 

prefer  this  new  condition  of  p«verty  and  barbarifm,  to  - 

the  revere  oppreinons  of  the  Roman  govemment;  yet 

there  were  many  who  (lill  alTcrted  their  native  freedom, 

"^  and  who  reiiiiĕd,  more  efpecially  in  the  mountains  of 

^/  Gallicta,  to  (iibmit  to  the  barijarian  yoke  *." 

The  important  prefent  of  the  head»  of  Jovinus  and 
Seba(^ian,  had  appTOved  the  friend(hip  of  Adolphus, 
aad  redored  Gaul  to  the  obedience  of  his  brother  Ho- 
norius.     Peace  was  incompatible  with  the  Atuation  and ' 
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tempcr  of  the  king  of  the  Goths.  Hc  reaSily  aecepted  Sprin.'  . 
the  propofaI  of  turning  his  vi£lorious  arms  againA  thc  ' 
barbarians  of  Spain ;  thc  troops  of  Coiiftantius  intetcept- 
cd  his  communication  with  the  fea-port$  of  Gaul,  and 
gently  preffed  his  march  towards  the  Pyrenees.  He  •  . 
paffed  the  mountairis,  and  furprifed,  in  the  name  of  the 
cmperor,  the  city  of  Barcelona.  The  fondnefs  of  Adol- 
phus  for  his  Roman  bride,  Placidia,  was  not  abated  by  Ume 
or  poffe(non  ;  and  the  birth  of  a  fon,  furaamed,  irom  his 
illuArious  grandiire,  TheodoGus,  appeared  to  flx  hitn  - 
for  ever  in  the  interell  of  ihe  republic.  The  lofs  of  that 
infant,  whofe  remains  wer^  depodted  in  a  filver  coRin 
in  onc  of  the  churches  near  Barcelona,  a(Hlfled  his  pa. 
rents  ;  but  the  grief  of  the  Gothic  king  was  fufpended' 
by  the  labours  of  the  field  :  and  the  courfe  of  his  vido- 
ries  was  foon  interrupted  by  domeilic  treaibn.  He  had 
imprudently  rcceived  into  his  fer^ce  one  of  the  follow- 
Crs  of  Sarus ;  a  barbarian  of  a  daring  fp(rit,  but  of  a 
diminutive  llature  ;  whofe  fecret  deiirc  of  revenging  thc 
death  of  his  beloved  patron,  was  continually  irritated 
by  the  farca({ns  of  his  infolent  maller.  Adolphus  was  An.  415«, 
B&alTinated  In  the  palace  of  Barcelona  ;  the  laws  of  the 
fiicceflion  were  violated  by  a  tumultuous  fa£lion  ;  and  a 
(Iranger  to'  the  royal  race,  Singeric,  thc  brother  oi  Sa- 
rus  himfelf,  was  Ceated  on  the  Gothic  throne.  The  (irft 
aft  of  his  reign  was  the  inhuman  murder  of  the  fix  chil- 
dren  of  Adolphus,  the  iirue  of  a  former  marriage,  whom 
he  tore,  without  pity,  from  the  feeble  arms  of  a  vene- 
rable  bi(hop.  The  unibrtunate  Placidia,  initead  of  the 
refpe£Uul  compadien,  which  (he  might  bave  excited  ia 
the  moft  favage  breaRs,  was  treated  with  cruel  and' 
wanton  infult.  The  dalighter  of  ihe  emperor  Theodo- 
fius,  confounded  among  a  crowd  of  vulgar  captires,  w?.» 
compelled  to  march  on  foot  above  1 2  miles,  before  the 
borfc  of  a  barbarian,  the  a^alTui  of  a  hulband  whom  Pla- 
cidia  loved  and  iamented. 

But  Placidia  foon  obtained  the  pleafurc  of  revenge  iConaatttA^ 
and  the  view  of  her  ignominious  fufferings  might  roufe  bj  the 
an  indignant  people  againft  the  tyrant,  who  was  affa(ri- Goths. 
n'ated  on  the  fcventh  day  of  his  ufurpBtion.     After  the  An.  415 
death  of  Singeric,  the  ^i-ee  choice  of  the  nation  beftowed    — 4>S- . 
the  Gothic  (ccptre  on  Wallia,  whofe  warlikc  and  ambi- 
tious  temper  appeared,  in  the  beginning  of  his  reign,  e.\- 
tremely  hortile  to  the  republic.     He  raarched, .  in  arms, 
from  Barcelona  to  the  Aiores  of  thc  Atlandc  ocean, 
which  the  ancienta  revered  and  dreadid  as  the  boundary. 
ofthewarld.     But  when  he  reached  the  fouthera  pro-. 
montory  of  Spain,  and,  from  the  rock  now  covered  by 
the  fortrefs  of  Gibraltar,  contemplated  the  neighbouring 
and  fertile  ce^  of  Africa,  Wallia  refumed  the  deGgns  of ' 
conqueft,  which  had  bccn  interrupted  by   the  death  of 
Alaric.      The  winds  and  wave$  difappointed  the  en-. 
terpriies  of  thc  Goths ;  and  the  minds  of  a  rttperfti-. 
tious  people  vrcre  deeply  affe£led  by  the  repeated  difaft< 
ers  of  Aorms  and  (hipwrecits.     In  this  difpofit{on,  the. 
fucceffor  of  Adolphus  no  longer  rcfufcd  to  liften  to  a 
Roman  ambaffiidor,  whofe  propofaIs  were  enforced  by 
the  real,-  or  fiippof(id,  approachr  of  a  numerous  army, 
under  thc  condu^'of  thc  bravc  Conft«ntius.     A  folemn 
treaty  was  ftipulated  and  obferved :  Placidia  was  ho- 
nourabiy  reftored  to  her  brother  ;  600,000  meafiires  of ' 
wheat  were  delivered  to  the  hungry  Goths;  and  Wallia  . 
engaged  to  draw  his  fword  in  the  fervice  of  thc  empirc,^ 
A  blopdy  war  was  inttantly  excited  among  the  barbari» 
ans  of  Spain ;  and  -  the  contending  princes  are  faid  to  . 
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Spain.'  1iave  aJdieAed  the!r  letteis,  thcir  ambaAadors,  and  llieir 
^  <"~~^  hodages,  to  the  throne  of  the  wettem  emperor,  exhort- 
ing  him  to  remain  a  tranquil  rpe£tator  of  their  contell ; 
-  the  events  of  which  mu&  be  favourable  to  the  Koroans, 
by  the  mutual  Aaughter  of  iheir  common  enemies.  The 
Spanirt»  war  was  obftinalely  fupporlcd,  during  three 
caropaigns,  with  derperate  valour,  and  various  luccefs  j 
and  the  martial  achievements  of  Wallia  diffufed  through 
the  empire  the  fuperior  renown  of  the  Gothic  hero.  He 
externiinated  the  Silingi,  who  had  irrelrievably  ruined 
the  elegant  plenty  of  the  province  of  Bsetica.  He  flew 
in  battle  the  king  of  the  <Alani ;  and  the  remains  of 
thofe  Scythian  waqdeiers,  who  efcaped  iiom  the  field, 
indead  of  chooling  a  new  leader,  humbly  fought  a  re- 
fuge  under  the  itandard  of  the  Yandals,  with  whom 
fhey  were  ever  af(erwards  confounded..  The  Yandalt 
themrelves,  and  the  Sueyi,  yielded  to  the  efforts  of  the 
invincible  Goths.  The  promifcuous  multitude  of  bar- 
barians,  whoiĕ  retreat  had  been  intercepted,  were  drrven 
into  the  mouniains  of  Gallicia,  where  they  ftill  conti- 
nued,  in  a  narrow  compars,  and  on  a  barren  kil,  to  ex- 
■  e  cKt  their  domellic  and  implacable  holHlities.  In  the 
pride  of  viflory,  Wallia  was  failhful  to  his  eneage- 
ments  ;  he  reHored  his  Spani(h  conquefis  to  the  obedi- 
ence  of  Honorlus  }  and  the  tyranny  of  the  imperial  ofH- 
ce-s  foon  reduced  an  opprclTed  people  to  regret  tbe  time 
of  their  barbarian  fervitude.  While  the  event  of  the 
war  was  Hill  doubtfuI,  the  fir(l  advan(ages  obtained  by 
the  arms  of  Wallia,  had  encouraged  the  court  of  Ra- 
venna.to  decree  the  honours  of  a  triuroph  to  their  feeble 
fovereign.  He  entered  Rome  like  the  ancient  conquer- 
ors  of  nations  ,  and  if  the  monuments  of  fervile  cornip- 
tion  had  not  long  iince  met  with  the  fate  which  they 
defervcd,  we  (hould  probably  find  that  a  crowd  of  poets, 
and  orators,  of  magiArates  and  Jbidiops,  ap^ilauded  the 
fortune,  the  wiTdom,  and  t^e  tnyincible  courage,  ofthe 
emperor  Honorius. 
An.  4aS.  After  the  retreat  of  the  Goths,  the  authority  of  Ho- 
norius  had  obtained  a  precaritius  eilabliOiment  in  Spain; 
except  only  in  the  province  of  Gallicia,  where  the  Suevi 
and  the  Yandals  had  fortified .  their  camps,  in  mutual 
dircord,  and  hoiUle  independence.  The  Vandals  pre* 
vailed  ;  and  their  adverfaries  were  beCeged  in  the  Ner- 
vafcan  hills,  between  Leon  and  Oviedo,  -till  the  ap- 
proach  of  Count  AAeriuscompelled,  or  rather  provoked, 
the  vi£lorious  barbarians  to  remove  the  fcene  of  the  war 
to  the  plains  of  Bxtica.  The  rapid  progrefs  of*  the 
Yandals  foon  required  a  more  effe&ual  oppofition ;  and 
the  mafter-genetal  Gillinus  marched  againA  them  with 
a  numerous  amy  of  Romans  and  Goths.  Vanqui(hed 
in  battle  by  an  inferior  enemy,  CoHinus  fled  with  di(ho- 
nour  to  Tarragona  ;  and  this  memorable  defeat,  which 
has  beea  reprrfented  as  the  puni(hment,  was  moft  pro- 
bably  the  efk€t,  of  his  ra(h  prefumption.  Seville  and 
Carthagena  became  tbe  reward,  or  rather  the  prey,  of 
the  ferocious  conquerors ;  and  the  veffels  which  Uiey 
found  in  the  harbour  of  Carthagena,  might  eafily  tranf- 
port  them  to  the  iiles  of  Majorca  and  Minorca,  wherc 
the  Spanilh  fugitives,  as  in  a  fecure  recef$,  had  vainly 
concealed  their  famil!es  and  their  fortunes.  The  expe- 
rience  of  navigation,  and  perhaps  the  profpe3  of  Africa, 
encoursged  the  Vandais  to  accept  tlie  inv!tation  wh!ch 
they  received  from  Coimt  Boniface ;  and  the  death  of 
'Gonderic  .ferved  only  to  forward  and  animate  the  bold 
«nterprife.     In  the  room  of  a  prince,  not  confpicuous 
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for  any  fuperIor  powers  of  the  mind  or  body,  they  le-  SpBs. 
qttired   his  baAard  brother,   the  terrible  GeDferic;  a'"  «1 
name  which,  in  the  deArudiori  of  tbe  Roman  erapre,        ^ 
has  deferved  ari  equal  rank  with  the  names  of  Alaric 
and  Attila.     Almoll  in  the  moment  of  his  dcpartute  he 
was  informed,  that  Hermanric,  king  of  the  Suevi,  had 
piefumed  to  ravage  t.ie  Spaniih  territories,  which  he 
was  refolved  to  abandon.     Impatient  of  the  infult,  Gen- 
feric  purfued  the  ha(ly  retreat  of  the  Suevi  as  far  as  Me- 
rida ;  precipitated  the  king  and  his  army  into  the  iiver 
Anas,  and  calmly  returaed  to  the  fea  (liore,  to  embaik 
his  vidoriou$  troops.     Tbe  yeiTels  which  tranfported  the        j 
Vanda]s  over  the  modem  (Iraits  of  Gibraltar,  a  channel       j 
only  twelve  miles  in  breadth,  were  furni(hed  by  the  Spa-       * 
niards,  who  anxioufly  wi(hed  their  departure ;  and  by 
the  African  general,  who  had  imploied  their  formidable        \ 
alTiRance. 

When  Theodoric  king  of  ihe  Vifigoths  encouraged  iu  ^ 
Avitus  to  affume  the  purple,  he  offered  his  perfon  and 
his  forces,  as  a  faithful  foldicr  of  (be  republic.     The  ex^ 
ploits  of  Theodoric  foon  convinced  the  world,  that  he 
had  not  degenerated  from  tbe  warUke  yirtues  of  his  an-        { 
cedors.     After  the  e(labli(hment  of  the  Goths  in  Aqui- 
tain,  and  the  paffage  of  the  Vandals  into  Africa,  the        \ 
Suevi,  who  had  fixed  their  kingdom  in  GaUicia,  aPpired 
to  the  conquefi  of  Spain,  and  threatened  t0°  extingui(h 
the  feeble  remains  of  the  Roman  dominion,     The  pro- 
vincials  of  Carthagena  and  Tarragona,  afili£led  by  an 
hollile  invafioD,  reprefented  their  injuries  ancAheir  ap- 
prebenfions.   Count  Fronto  was  difpatchcd,  in  ihe  name 
of  the   emperor   Avitus,  with   advantageous   Qffer$  of 
peace    and   alliance;   and   Theodoric    interpofed    his 
weighty  mediation,  to  declare  that,  unlefs  his  brothei- 
in-law,  the  king  of  the  Suevi,  immediately  relired,  he 
Ihould  be  obliged  to  arm  in  the  caufe  of  juRice  and  of 
Rome.     "  Tell  him,"  replied  the  haughty  Rechiarios, 
"  that  I  derpife  his  fiiend(hip  and  his  arms  ;  but  that  I 
iliallToon  try,  whether  he  will  dare  to  expc&  mj  arri- 
val  under  tlte  walls  of  ThouIoufe."     Such  a  challenge 
urged  Theodoric  to  prcTcnt  the  bold  defiens  of  his  ene- 
ray  :  He  paffed  the  Pyrenees  at  the  head  of  the  Vi(i-, 
goths ;  the  Franks  and  Burgundians  ferved  under  his 
ilandaid  ;  and  though  he  profeffed  him(elf  the  dutibl 
fervant  of  Avitus,  he  priyately  illpulated,  for  himfelf 
and  his  fucceffors,  the  abfolute  pbffeflion  of  hu  Spani(h 
con^ueils.     The  two  armies,  or  rather  the  two  nations,         j 
encountered  each  other  on  the  banks  of  the  river  Urbi-         ' 
cus,  about  1 2  miles  fTom  ARorga  ;  and  thc  deciiive  vic-         | 
tory  of  the  Goths  appcared  for  a  while  to  have  extirpa-         j 
ted  the  name  and  kingdom  of  the  Suevi.   From  the  fieU         | 
of  battle  Theodoric  advanced  to  Braga,  their  meUopo-         , 
lis,  which  Hill  retained  the  fplendid  veAigcs  of  its  an-         ! 
cient  commerce  and  dignity.    His  entrance  was  not  pol-         I 
luted  with  blood,  and  the  Goths  refpeded  the  chaAity 
of  their  female  captives,  more  efpecially  of  the  confe-         | 
crated  virgins  ;  but  the  greateA  part  of  the  clergy  and        ^ 
>  people  were  made  flaves,  and  even  the  churches  »nd  sl- 
tars  werc  confounded  in  the  univerfal  pillage.    The  nn- 
fortunate  king  of  the  Suevi  had  efcaped  to  one  of  the 
ports  of  the  ocean  ;  but  the  obilinacy  of  the  wiods  op- 
pofed  his  (light ;  he  was  delivered  to  his  implacable  ri- 
val ;  and  Rechiarius,  who  neilher  defired  nor  expeded 
mercy,  received,  wilh  roanly  conAancy,  the  dealh  which 
he  would  probably  have  inilided.     After  this  bloody 
f8crifice  to  policy  or  refentment,  Theodoric  catried  bis 

viftorioM 


Digitized  by 


Google 


S    P    A 


t    495    ] 


S    P    A 


i^ 


MK- 

iaf 
iliui. 

■iu.— 


yi&onaoi  arms  as  far  as  Merida,  the  prindpal  town  oi 
LuGtania,  without  meeUng  any  refiftance,  ejccept  froia 
the  nuraculous  powers  of  St  Eulalia }  but  he  was  Aop- 
ped  in  the  iiitl  career  of  fuccels,  and  reca^ed  from 
Spain,  before  he  could  provide  ibr  the  fecurity  of  his 
conqueft).  In  his  retreat  towards  the  Pyrenees,  he  re- 
yenged  his  dirappointment  on  the  country  through 
which  he  paffed  ;  and  in  the  (ack  of  Pallentia  and  A- 
Aorga,  he  ihcwed  himielf  a  faith]e£i  ally,  as  well  as  a 
cruel  enemy. 

Recared  was  the  firft  Catholic  kingof  Spain.  Hehad 
imbibed  the  laith  of  bis  unfortunate  brother,  and  he  fup- 
ported  it  with  more  pnidence  and  fuccefs.  Inftead  of  re- 
▼olting  againft  his  Either,  Recared  patiently  expeded 
the  hour  of  his  death.  Inftead  of  condemning  his  me- 
mory,  he  piouAy  fuppofed,  that  the  dying  monarch  had 
abjured  the  errors  of  Arianifm,  and  recommended  to 
his  fon  the  converiion  of  the  Gothic  nation.  To  ac- 
compli(h  that  falutary  end,  Recared  convened  an  aAem- 
bly  of  the  Arian  clergy  and  nobles,  declared  himfelf  a 
CathoHc,  and  exhorted  them  to  imitate  the  example  of 
their  prince.  The  laborious  interpretation  of  doubtfuI 
teits,  or  the  curious  pttTfuit  of  metaphyfical  arguments, 
would  have  excited  endlefs  controverfy  ;  and  the  mo- 
nirch  difcreetly  propofed  to  his  illiterate  audience,  two 
fubftantial  and  vifible  arguments,  the  teftimony  of  Earth 
and  of  Heaven.  Tbe  Earii  had  fubmitted  to  the  Ni- 
cene  fyndi  :  the  Romans,  thc  Barbarians,  and  the  inha* 
bitants  of  Spain,  unanimouAy  pro^eiTed  the  fame  ortho- 
dox  creed  ;  and  the  Vifigoths  refifted,  almoft  alone,  the 
conrent  of  the  Chriftian  world.  A  fuperftitious  age 
was  prepared  to  rcverence,  as  the  teftimony  of  H*aveit, 
the  pretematural  cures  which  were  performed  by  the 
ikill  or  virtue  of  the  Catholic  clergy  *,  the  baptifmal 
£»nts  of  Oftet  in  Bselica,  which  were-  fpontaneoufly  re- 
pleniihed  each  year,  on  the  vi^l  of  £after ;  and  the 
miraculous  ihrine  of  St  Martin  %{  Tours,  which  had  al- 
ready  converted  the  Suevic  prince  and  people  of  Galli- 
cia.  The  Catholic  king  eneopntered  fome  diiRculties 
on  this  important  change  of  the  national  religion.  A 
Confpiracy,  fecretly  fomented  by  the  qneen-duwager, 
was  fdrmed  againft  liis  life  ;  and  two  counts  escited  a 
dangerous  revolt  in  the  Narbonnefe  Gaul.  Biit  Reca- 
red  difarmed  ihe  confpirators,  defeated  the  rebels,  and 
esecuted  fevere  inft!ce  -,  which  the  Arians,-in  their  turn, 
might  brand  with  the  reproach  of  periecution.  £ight 
biihops,  whoie  names  betiay  their  Barbaiic  origin,  ab- 
jured  their  etrors  }  and  all  the  books  of  Ariiin  theology 
were  reduced  to  aihes,  with  the  houfe  in  which  they 
had  been  purpofely  colle^ted.  The  whole  body  of  the 
YiSgoths  and  Suevi  were  allured  or  driyen  into  the  pale 
of  the  Catholic  communion  ;  the  faith,  at  Ieaft,  of  the 
rifing  generation,  was  fervent  and  fincere  -y  and  the  de-- 
Tout  Uberality  of  the  Barbarians  enrichedthe  churches 
and  monafteries  of  Spain.  Seventy  biihops  aiTembled  in 
thc  counctl  of  Toledo,  received  the  fubmiflk>n  of  their 
conqueTors;  and  the  zeal  of  the  Spaniards  improved 
the  Nicene  creed,  by  declaring  the  proceiltbn  of  the 
Holy  Ghott  from  the  Son,  as  wcll  a>  from  the  Eather } 
a  weighly  point  of  do^trine,  which  produced,  long  af- 
terwards,  the  fchifm  of  thc  Grrek  and  Latin  churches. 
The  royal  prorelyte  iramediately  faluted  and  confulted 
Pope  Gregory,  fumamed  the  Great,  a  learned  anc{  holy 
prelate,  whoie  reign  was  didinguilhed  by  the  conveifion 
of  heretks  aod  inildcls.    Tbe  ambaSadois  of  Recared 


refpeafully  o&red  on  the  threttiold  of  the  Yatican  his 
rich  prefenis  of  gold  and  gems  :  they  accepted,  as  a  lu- ' 
crativc  excbange,    the  hairs  of  St  John  the  fiaptift ;  *  GibbotCt  , 
«  crofs,  which  inclofed  a  fmall  piece  of  the  true  wood }  ^*"^.'  4«* 
and  a  key,  that  contained  fome  parucles  of  iron  which  1°',  "'* 
had  been  fcraped  from  the  chains  of  St  Peter*.  ^  ^?^ 

After  their  converfion  from  idolatiy  or  hereiy,  the  Le^idatiw 
Franks  and  the  Vifigoths  were  difpofed  to  embrace,*^"°'>'i<* 
with  equal  ^ubmiiTion,  tbe  inherent  evils,  and  the  «cci-^^'  -^^ 
denlal  benefit*  of  fupcrftition.  But  the  prelates  o^spai,^'.'^ 
France,  long  beforc  the  extin^on  of  the  Merovingian 
race,  had  degenerated  into  Sghting  and  hunting  barba- 
rians.  They  difdained  the  ufe  ot  fynods  ;  forgot  the^  ' 
laws  of  temperance  and  chaftity,  and  preSerrcd  the  in-- 
dulgence  of  private  ambition  and  luxury,  to  the  greateil 
intereft  of  the  facerdotal  pro^eiTton.  The  biihops  of 
SpaSn  rcfpe£led  themfelves,  and  were  refpe£Wd  by  the 
public  :  their  indiSbluble  union  difguifed  their  vices, 
and  confirmed  thcir  authority  ;  and  the  regular  difci- 
pline  of  the  church  introduccd  peace,  order,  and  ftabi- 
lity  into  the  govemment  of  the  ftate.  From  the  reigii 
of  Recared,  the  firft  Catholic  king,  to  that  of  WiUza, 
the  immediate  predeceiTor  of  the  unfortunate  Roderic, 
fixteen  national  councils  were  fucceinvely  convened. 
Tbe  fix  metropolitans,  Toledo,  Seville,  Mcrida,  Braga, 
Tarragona  and  Narbonne,  prefided  according  to  their 
refpe6iive  feniority  j  the  airembly  was  compoied  of  their 
fuffragan  biihops,  who  appeared  in  perfon,  or  by  their 
proxies  j  and  a  place  was  airigncd  to  the  moft  holy,  or 
opulent,  of  the  Spniih  abbots.  During  the  firfi  three 
days.of  the  convocation,  as  long  as  they  agitated  the 
ecclcfiaftical  queftions  of  do£trine  and  difcipline,  the 
profane  laity  was  excluded  frora  thcir  debates  ;  which 
were  condu£led,  however,  with  decent  folemn!ty.  But,  • 
on  the  morning  of  the  fourth  day,  tbe  doors  were  thrown 
epen  for  the  entrance  of  the  great  otlicers  of  the  palace, 
the  dukes  and  counts  of  the  provinces,  the  judges  of  the 
cities,  and  the.  Gothic  noblcs ;  and  the  decrees  of  Hea- 
vcn  were  ratified  l^  the-  confent  of  the  people.  The 
fame  rules  were  obierved  in  the  proyincial  aiTemblies, 
the  annual  iynods,  which  were  empowered  to  hear  com- 
plaints,  and  to  redrefs  grievanccs ;  and  a  legal  govem- 
mcnt  was  fupported  by  the  prevailing  inAuence  of  tbe 
Spaniih  clergy.  The  biihops  who,  in  each  revolution, 
were  prepared  to  Aattcr  the  vidorious,  and  to  infult  the 
proftrate,  laboured,  with  diligence  and  fuccefs,  to  kindle 
the  Aames  of  perfecution,  and  to  exalt  the  mitre  above 
the  crown.  Yet  the  national  councils  of  Toledb,  iii 
which  the  free  fpirit  of  the  Barbarians  was  iempered,  . 
and  guided  by  epiicopal  policy,  have  eAabltihed  fome 
prudent  laws  for  the  bencGt  of  the  king  and  people. 
The  vacancy  of  the  throne  was  fupplied  by  the  choice 
of  the  biihops  and  palatines  ;  and  after  the  fai:ure  of  the 
line  of  Alaric,  the  regal  dignity  was  Aill  linritcd  to  the 
pure  and  noblc  blood  of  tbe  Goths.  The  clergy,  who  ' 
anointcd  their  Iawful  prince,  always  reCommended,  and 
ibmetimes  pra£Ufed,  the  duty  of  allcgiance ;  and  the 
fpiritual  cenfure$  were  denounced  on  -  the  heads  of  the 
im|Mous  fubjeds,  who  ihoold  refift  his  authority,  con- 
tpite  againil  his  Iife,  or  yiolate,  by  an  indecent  union, 
the  chaftity  even  of  his  widow.  But  the  monirch  him-  ■ 
lelf,  when  he  aicended  the  throne,  was  bound  by  a  re- 
ciprocal  oalh  to  God  and  his  people,  that  he  would  ' 
faitbfully  execute  his  important  tmft.  The  real  or 
imaginaiy  fauUs  of  his  adminiAration  were  fubjeA  to 
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the  eoiitroul  of  a  poweriul  ariHocracy ;  and  the  biihopi 
and  palatines  were  guarded  by  a  fundainental  privi- 
lege  that  they  ihould  not  be  degraded,  imprironed, 
tortured,  nor  puniihed  with  death,  exile,  or  confifca- 
tion,  unlels  by  the  free  and  public  judgement  of  their 
peers. 

One  of  there  legiflative  councils  of  Toledo,  examined 
and  ratified  the  code  of  laws  which  had  been  complled 
by  a  rucceAion  of  Gothic  kings,  £rom  the  fierce  Eurice, 
to  the  devout  Egica.  As  long  as  the  Vifigoths  them> 
felves  were  {atisfied  with  the  nide  cuAoms  of  their  an- 
cettoTS,  they  indulged  their  fubje£ls  of  Aquitaine  and 
Spain  in  the  enjoyment  of  the  Roman  law.  Their  gra- 
dual  improvement  in  arts,  in  policy,  and  at  length  in 
religion,  encouraged  them  to  imitate,  and  to  fuperfede, 
thcle  foretgn  inAitutions,  and  to  compofe  a  code  of  civil 
and  criminal  jurirprudence,  for  the  ufe  of  a  great  and 
uiuted  people.  The  fame  obligations,  and  the  fame 
privileges,  were  coinmunicated  to  the  nauons  of  the 
Spani(h  monarchy ;  and  the  conquerors,  infenfib]y  re> 
nouncing  the  Teutonic  idiom,  fubmitted  to  the  reilraints 
of  equity,  and  exalted  the  Romans  to  the  participation 
of  ireedom.  The  merit  of  tlus  impartial  policy  was  en. 
hanced  by  the  Gtuation  of  Spain,  under  the  reign  of  the 
Vifigoths.  The  'provincials  were  long  (eparated  from 
their  Arian  mailers,  by  tbe  irreconcileable  diSerence  of 
religion.  After  the  dbnverfion  of  Recared  had  removed 
the  prejudices  of  the  Catholics,  the  coaAs,  both  of  the 
ocean  and  Mediterranean,  were  lUIl  pofleffed  by  the 
EaAem  emperors,  who  fecretly  excited  a  difcontented 
people  to  reje£t  the  yoke  of  the  barbarians,  and  to  affert 
the  name  and  dignity  of  Roman  citisens.  The  alle. 
giance  of  doubtful  fubje£ls  is  indeed  moft  eSedually  fe« 
cured  by  their  own  perruafion,  that  they  hazard  more  in 
a  revoIt,  than  they  can  hope  to  obtain  by  a  fevolution ; 
but  it  has  appeared  fo  natural  to  opprefs  tho(e  whom  we 
hate  and  fear,  that  the  contrary  fyftem  well  deferves  the 
praife  of  wifdom  and  moderation. 

The  Gothic  princes  continued  to  reign  over  a  confi- 
derable  part  of  Spain  till  the  beginning  of  the  8th  cen> 
tury,  when  their  empire  was  overthrown  by  the  Sara- 
racens.  During  this  period,  they  bad  entirely  expelled 
the  eaftern  emperors  from  what  they  poiTeiTed  in  Spain, 
THe  Gotliic  and  even  made  coniiderable  conquefts  in.  Barbary  ;  but 
ktngdom      towards  thc  end  of  the  ^th   century  the  Saracens  over- 

S»*theSa».""  *"  **^  P*''  °^  **  ***'**  ^'^  *  rapidlty  which  no- 
„„t*  """thing  could  refift }  and  having  ibon  poAeired  themfelves 
of  the  Gothic  dominions  in  Barbary,  they  made  a  de-  ^ 
fcent  upon  Spain  about  the  year  711  or  712.  Th« 
king  of  the  Goths  at  that  time  was  called  RoJeric,  and 
by  nis  bad  condud  had  occafioned  great  difaffe£lion 
among  his  iub]e£ls.  He  thereibre  determined  to  put 
b11  to  tbe  :ffue  of  «  battle,  knowing  that  he  could  not 
depcnd  upon  the  Gdelity  *)i  his  own  people  if  he  aUow> 
cd  the  enemy  time  to  tamper  with  them.  The  two  ar> 
inies  met  in  a  plain  near  Xetes  in  AndaluSa.  Tbe 
Goths  bepn  the  atUck  with  great  iiiry }  but  though 
they  fought  like  men  in  defpair,  they  were  at  laft  de- 
ieated  with  exceffive  ilaughter,  and  their  king  himielf 
was  fuppoled  to  have  periOted  in  the  battle,  bong  never 
nuwe  heard  of. 

By  thti  battle  the  Mows  in  a  Ihort  Ume  rendered 
themielves  maAert  of  almoft  all  Spain.  The  poor  re- 
msins  of  the  Goths  weie   obliged  to  retire  Into  the 


s» 


An.  711. 


<mi^ 


S    P    A 

nountainous  parts  «f  AAurias,  Burgos,  and  Biicay:  Sfdd 
the  inhabitants  of  Aragon,  Cataloma,  and  Navane, '  "^ 
though  they  might  have  made  a  confiderabIe  ftand  a- 

fainft  the  enemy,  chofe  for  the  moft  part  to  letire  into 
'tance.  In  718,  however,  the  power  of  the  Gotbs  be-xiHm 
gan  again  to  Kvive  under  Doa  Pelagio  or  Pelayo,  a  .f  thc  : 
prince  of  the  royal  blood,  who  headed  tho&  that  kadGotbn^ 
retired  to  the  mountains  aiter  the  fatal  battle  bf  Xem.^^'ji 
The  place  where  he  firft  laid  the  foundation  ofihii 
vemment  was  in  the  AAtju-ias,  in  the  province  of 
bana,  about  nine  leagues  in  length  and  four  in  breadth. 
This  is  the  moft  inland  part  of  the  country,  iull  af 
mountains  enormouily  high,  and  fo  miKh  £}rtiGed  by 
nature,  that  ils  inbabitants  are  capable  of  refifting  al- 
moft  any  number  of  invader$.  Alakor  the  Saracen  go- 
vemor  was  no  fooner  informed  of  this  revival  of  tbe  Godu 
ic  kingdom,  than  he  fent  a  powerfui  army,  under  the 
command  of  one  Alchaman,  to  cruih  Don  Pelagio  be- 
fore  he  had  time  to  ellabliih  his  power.  The  kti^, 
though  his  forces  were  fu£ciently  numerous  (every  «ut^^!L 
of  his  fubje£ls  arrived  at  man^s  eftate  being  a  foldier),tiieSai| 
d!d  notthink  proper  to  ventute  a  general  engageineiit^<n> 
in  the  open  fidd ;  but  taking  poft  with  part  of  them'''"^ 
htmfelf  in  a  cavem  in  a  vety  high  mountain,  he  con-"*" 
cealed  the  reft  among  precipice5,.gtving  orders  to  tbem 
to  faU  upon  the  ene^y  as  foon  as  they  ihould  percdre 
him  attacked  by  them.  There  orders  were  piui6luafiy 
executed,  though  indeed  Don  Pelagio  hiiDieJr  had  re- 
puliĕd  his  enemies,  but  not  without  a  miracle,  as  tbe 
Spanilh  hiftorians  pretend.  The  ilaughter  was  dread- 
ful ;  for  the  troops  who  lay  in  ambuicade  jdning  the 
reft,  and  rolling  down  huge  ft(»ies  iitim  the  mountains 
upon  the  Moors  (the  name  by  which  the  Saracens  ircie 
knoivn  in  Spain),  noiewer  than  114,000  of  theiĕ  un- 
happy  people  periihed  in  ene  day.  The  renaunder  iled 
till  they  were  ftopped  by  a  river,  and  beginning  to  coift 
it,  part  of  a  mountun  fuddenly  fell  down,  ftopped  up  the 
channel  of  the  river,  and  either  cmihed  or  drowned,  by 
the  fudden  rifing  of  the  water,  almoft  every  one  of  (hat 
vaft  army. 

The  Moors  were  not  fo  much  diiheartened  by  this^,^ 
dirafter,  but  that  they  made  a  Tecond  attempt  againttcrBjd 
Don  Pelagio.  Their  fuccefs  was  as  bad  as  ever,  thei*f«> 
greateft  part  of  their  army  being  cut  in  fneces  ot 
taken }  in  confequence  of  which,  they  loit  all  the 
Aftiuias,  and  never  dared  to  enter  the  Iifis  witb  Pelagio 
afterwards.  Indeed,  their  bad  fucceis  had  in  a  grcit 
meafure  taken  from  them  the  defirp  of  conquering  a 
country  where  little  or  nothing  was  to  be  gained  ;  aod 
thereibte  they  rather  direded  their  ferce  a^unil  PraDce, 
where  they  hoped  for  more  plunder.  Into  this  oaui» 
try  they  poured  in  prodigious  multitudes}  but-wae 
utterly  defeated,  in  732,  by  Charles  Martcl,  with  the 
lofs  of  300,000  men,  as  the  hiAorians  of  tboie  times 
pretend. 

The  fubfequent  hittory  of  Spain  is  rendered  fo  confii< 
fed  by  the  numerous  kingdoms  that  were  eihthlifl>ed  ei« 
ther  by  the  Chriftians  or  the  Moors,  that  ioaie  chroM. 
logical  guide  is  neceffary  to  make  it  intelligible.  Be< 
fore  purfuing  the  thread  of  the  nanaUon,  we  ihall  hy 
before  our  readers  the  following  chronelogical  table  it 
the  cptemporary  monarchs  from  Pelagio  to  Ferdniaod 
VII. 
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Chronological  Table  of  tbe  Kings  of  Spain. 


Kir. 

AJhiruu  md  LeoH, 

Cqfii/e. 

Aragtn. 

Nmarre. 

Saracens. 

718 
737 
739 

788 
79» 
795 

Pelagtw. 
Favila. 
Alphonfo  L 

FnHl«  I. 
AweKo. 
Silo. 

Mauregat. 
Bemiado  I. 
AlphonTo  IL 

•                 •                 • 

• 

*                 -                  - 

* 

Abddulrahmen  I, 

Hiflem. 
Hachiem. 

845 

«53 
863 
880 
886 
888 

Ramiro  I. 
Or^>gno  I. 

AlpiiotilbUL  ' 

t 

»                 •                  • 

. 

'Garcias  KimeiTes. 
Fortun!o  I. 

Abdoulrahman  II. 

'MahomeU 

Almundar. 
AbdaHah. 

905 
910- 
91J 
9'3 

9>3 
9M 

926 
927 
9J0 
956 
961 

9«7 
976 

983 
994 
999 

Garcias. 

OrdognoII. 
Froil«  II.  ' 
Alphontb  IV.  • 

Ranuro  II. 
Ordogno  III. 
Suicho. 

RaoiiioIIL 

Bennudo  11. 
Alphonfi>  V. 

— 

. 

Sancho  I. 
Garcias  II. 

Sancbo  IL 
Garcias  III. 

Abdouliahma&  III. 

Alhacan. 
Hiflem. 

1000 
1014 
io«7 
"35 

»037 

1054 
1063 
1067 

'073 
1076 

1094 

Bermudo  III. 

Sancho  I.            *) 

Ferdtnand  I.  of  > 

CaAile.            3 

... 

Sancho  II. 
AlphonroYL  - 

- 

Ferd!nand  I.     • 

Sancho  I. 
Alphonro  I. 

.      "  _      *       •" 
Ramiio  I. 

^ncho. 
PedroL' 

Sancho  III. 
Garcias  IV. 

Sancho  rV. 

Sancho  V. 
Pedro  I. 

Cordov>orerthrown 

1104 
1109 
1112 

Urraca. 
Alphonro  VIL- 

AlphonfoIL 

Alphonro  I. 

Alphonfo  I. 

' 

VOL. 

XIX.  Part  II. 

3* 

iiia 

Digitized  by 


Google 


S    P    A 


[    498     1 


S    P    A 


Cpato. 


Tear. 

y^Jlurios  and  Lfon. 

Cnjlile. 

Arcgon. 

Navarre. 

« 

Saracm. 

)I26 

"34 
"37 
II 50 

11?» 

1162 

1)83 

"94 
1196 

AlphonfoVill. 

Ferdinand  II. 
Alphonfo  IX. 

■  Alphonfo  III. 

Sancho  II. 
A!phonfo  IV. 

Ramiro  II. 

Petronilla. 

Alphonfo  II. 
Pedro  II. 

Garcias  V. 
Sancho  VI. 

Sanjho  Vn. 

1213 
1214 
1217 

1234 
1236 
1252 

^^S3 
1270 

1273 
1274 

1276 

1284 

I28j 

1291 
1295 

. 

Henry. 
Berenger.  Ferd.  I. 

.          •          . 

AIphonfo  V.      - 

Sancho  III. 
F.Tdinand  H. 

Jamcs  I. 

Pedro  III. 

Alphonro  III. 
Jamet  11. 

Thibaut  I, 

Thibaut  II. 
Henry. 

Joarma. 

Mahomet. 
Muley. 

13;» 

"3=4 
13.0 
1312 

«.^'5 
.3'6 
1322 

•  3:7 
M28 

1333 
'336 
>M9 
•352 

1369 

1374 
'379 
1-87 
•390 
1392 

"39? 
'396 

•         —         — 

Alp'.ionfo  VI, 

M                              ■                               ~ 

Pedro. 
Hc-ry  II. 

John. 

« 

Henry  III. 

Alphonfo  IV. 
Pedro  IV. 

.          ^          . 
Martin. 

Lewis. 

Philip. 
Charlei. 

Joanna  II. 

Charles  II. 

*                  ■>                 • 

Charles  III. 

Aiabuiuei  ii. 

Nazer. 

IfmaeL 

Mahomet  III. 

Juzaf  I. 

Lago  I. 

Mahomet  IV. 
Mahomet  V. 

Juzaf  IL 
Balba. 

1404 
•  4^8 
1412 
1416 

,»423 
1425 
1427 
.432 
1441 
«44.> 

«         *         — 

w                   a                   * 

John  II. 

F  tiiinr"  d  f. 
AlplK)nfo  V. 

Blanche. 

John. 

1». 

Juzaf  IIL 
Elaz)ti. 

Zagair. 
Juzaf  IV. 

Ben  Ormin. 

1455 
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Tear. 

AJurias 

mdLrOH. 

Cajllle. 

jlragon. 

Hcmirre. 

SaractHu 

14  JO 

«         . 

Henry  IV. 

• 

'453 

•         • 

. 

... 

•        •         - 

Ilinael. 

1458 

• 

•          • 

John  II. 

»459 

. 

. 

rerdinand  IL 

»474 

- 

I£>bella  and  Ferdi. 
nand  V. 

1475 

• 

•         •         • 

... 

Eleonora. 

Abilliuflan. 

»479 

. 

... 

... 

Francis. 

»483 

«         . 

.         «         * 

... 

Catherin& 

148? 

• 

... 

... 

John. 

Abouabdalla. 

IJ04 

. 

Joan. 

1506 

. 

Philip  I. 

15.6 

. 

Charles  I. 

. 

Henry. 

'553 

. 

... 

... 

Jr>anna  III. 

ijj6 

. 

Philip  II. 

... 

Anthjny. 

'57^ 

. 

. 

... 

Henry. 

IJ93 

• 

Philip  III. 

Kings  of  Spaln. 


\ 


Tears. 

Monarcht. 

HOUSE  0F  AUSTRIA. 

1516 

Charles  I.  (V.). 

'556 

pi.iiip  ir. 

M98 

PMiip  iri. 

1621 

Philip  IV. 

i66j 

Charles  II. 

HOUSE  0F  BOURBON. 

1700 

Philip  V. 

«723 

Louis  T. 

1724 

Philip  V.  a?ain. 

1746 

Perdinan-l  VI. 

•759 

Charles  III. 

17S8 

Charles  IV. 

1808 

Perdinand  VII. 

Uni. 
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Don  Pelagio  died  in  737  }  and  Ibon  atter  his  death 
rucb  intedine  divifions  broke  out  among  the  Moors,  as 
ireatly  favoored  the  increare  of  tbe  Chrillian  power. 
In  745  Don  .^lonro  the  Catholic,  ron-!n-laiv  to  Pela> 
gio,  in  cnnju>!flion  witb  his  brother  Froila,  palTed  the 
Biotintaiiis,  and  fcll  upon  the  northem  part  of  Gallicia ; 
aiid  meeiing  with  little  re(ill.ince,  lie  recovered  almoH 
tbe  irhol!-  of  that  province  in  a  ilni>le  campaign.  Nr.^t 
yrar  he  in^aded  the  |>l3ins  of  L<K>n  and  Caftle }  and 
befi>re  the  Moori  coul^l  aiTemble  any  force  to  oppo^e 
hi(n,  he  rediiced  Adorgat,  Lron,  Saldagna,  Montes  de 
Oca,  Am^ya,  Alava,  and  all  the  country  at  the  foot  of 
ihe  inount<iins.  The  year  folIo«ing  he  pulhed  his  con- 
qoeft<  as  far  as  the  borders  of  Portugal,  and  the  next 
camn^iign  ravaged  ihe  country  as  far  ai  CaHile.  Being 
ienGSle,  however,  that  he  was  yet  unable  to  defend  the 
iat  country  wliich  he  had  conquered,  he  laid  the  whole 


of  it   wade,   obliged   the  ChriHians   to   retire  to  the 
mountains,    and  carried  off  all    the  Moors    for  flaves. 
Thm  fecured  by  a  deiert  frontier,  he  raet  with  no  in. 
terruption  for  fome  years ;  .during  which   time,  as  his 
kingdora  advanced  in  llrenglh,  he  allowed  his  fubje<as 
gradually  to  occupy  part  of  the  flat  country,  and  to  re- 
build  Ljon   and  Attorgas,  which  he  had  demoliAied. 
He  died  in  7j8,  and  was  fucceeded  by  his  fon  Don        -^ 
Froila.     In  his  time  Ab<loulrahman,  the  kbaliiTs  vice-  rhe  >ara. 
roy  in  Spain,  threw  <fF  ihe  voke,  anrl  rendered  him- ""■■"' 
fe'f  independent,  fix'ng  the  fcat  of  his  govemnient  at"'''* '"''""' 
Cordova.    Thus  the  inteftine  divirions  among  the  Moors"" '^e'kha* 
were  compofed ;  yet  their  ruccefs  fpems  10  have  been  riiR.  " 
litlle  better  th^n  before ;  for,  f<>on  aftcr,  Froila  encoun-  An.  7jSi 
tered  t^ie  Moors  with  fuch  fucccrs,  that  54.000  of  ihcm 
were  kiHed  on  thc  Ppot,  and  their  gtneral  taken  prironer. 
Soon  afler  he  built  the  oil^  of  Oviedo,  nhich  he  made 
S  R  2  the 
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the  capiul  of  his  doimnions,  in  order  to  be  in  a  better 
condltion  to  defend  the  ilat  countiy,  which  he  now  de- 
termined  to  people. 

In  the  year  Sjo  the  power  of  the  Saracens  received 
*m  of^"  '*"**'''''■  hloW  by  the  rife  of  the  kingdom  of  Navarre. 
Navarr(.  This  kingdom,  we  are  told,  took  its  origin  from  an  ac- 
An.  S50.  ridental  meeting  of  gentlemen,  to  tbe  number  of  600, 
at  the  tomb  of  an  hermit  named  JoAn,  who  bad  died 
among  the  Pjrcnees.  At  thts  place,  wbere  thej  had 
jnet  on  account  of  the  fuppofed  fandily  of  the  decea» 
fed,  they  took  occalion  to  conTerfe  on  the  cruelty  of 
the  Moors,  the  miferies  to  which  the  counUy  was  ex- 
pofed,  and  the  glory  that  would  refult  from  throwing 
«ff  their  yoke ;  which,  tbey  fuppored,  might  ealily  be 
done,  by  reafon  of  the  Hrength  of  their  country.  On 
mature  deliberation,  the  proje£l  was  approved ;  one  Don 
Garcias  Ximenes  was  appointed  king,  as  being  of  illu- 
Aiious  birth,  and  looked  upon  as  a  perfon  of  grtat  abi- 
lities.  He  recovered  Ainfa,  one  of  the  principal  towns 
of  the  country,  out  bf  the  hands  of  the  inBdeb,  and  bis 
fucceflbr  Don  Garcias  Inlgas  extended  his  territories  as 
far  as  £ifcay  }  however,  the  Moors  ilill  poffe{red  Por- 
tugal,  Murcia,  AndaluCa,  Yalencia,  Granada,  Tortofa, 
with  the  interior  part  of  the  country  as  far  as  tbe  moun- 
tains  of  Callile  and  Zaragoza.  Their  tntemal  diflen- 
iions,  which  revived  after  the  dealh  of  Abdoulrahman, 
contributed  greatly  to  reduce  the  power  of  the  iniidels 
in  general.  In  778,  Ciiarles  the  Great  being  invited 
by  tome  dilcontented  Moori(h  govemors,  entered  Spain 
with  two  great  armies }  one  paAing  through  Catatonia, 
and  the  other  through  Navarre,  wbere  he  pulhed  his 
conquefts  as  far  as  the  £bro.  On  his  retum  he  was  at- 
tacked  and  defeated  by  the  Moorsj  though  this  did 
not  hinder  him  from  keeping  poITeirion  of  all  thofe 
places  he  had  already  reduccd.  At  this  tlme  he  feem( 
to  have  been  maller  of  Navarre :  however,  in  83 1  Count 
Azner,  revolting  from  Pepin  fon  to  the  emperor  Louis, 
alferted  the  independency  of  Navarre }  but  the  fove- 
reigns  did  not  aAiime  the  title  of  kings  till  the  time  of 
Don  Garcias,  who  began  to  reign  in  ^57. 

In  the  roean  time,  the  kingdor.->  founded  by  Don  Pe- 
lagio,  now  called  tbe  kingdom  of  Leon  and  OvieJo,  con- 
tinued  to  increafe  rapidly  in  Ilrength,  and  many  advan- 
tages  were  gained  over  the  Moors,  who  having  two  ene- 
nties  to  contend  with,  loft  ground  every  day.  Iii  921, 
however,  they  gained  a  great  vi£lory  over  the  united 
forces  of  Navarre  and  Leon,  by  which  the  whole  force 
of  the  Chriftians  in  Spain  muft  have  been  entirely  bro- 
ken,  had  not  the  vi£lors  conduded  their  affairs  (o 
wretchedly,  that  they  fuffered  themfelves  to  be  aImoft 
entirely  cut  in  pieces  by  the  remains  of  the  Chrirtian 
army.  In  (hort,  the  Chriftians  became  at  length  fo  ter- 
rible  to  the  Moors,  that  it  is  probable  they  could  not 
Etploits  of  long  h3ve  kept  their  footing  in  Spain,  had  not  a  great 
Almanzor  general,  named  Moliammed  Ehn  Amir  Alman%Qr,  ap- 
peared,  in  979,  to  fuppoTt  their  (inking  caufe.  This 
man  was  vilir  to  the  king  of  Cordova,  and  belng  ex- 
ceedingly  provoked  againft  the  ChrilHans  on  account 
of  what  his  countrymen  had  fuffered  from  them,  made 
war  with  the  moft  implacable  fury.  He  took  the  city 
of  Leon,  murdered  the  inhabitants,  and  reduced  the 
houfes  to  alhes.  Barcelona  Aiared  the  farRe  fate ;  Ca^- 
tile  was  reduced  lo  a  defert  *,  Gallicia  and  Portugal  ra- 
yaged  ;  and  he  is  faid  to  have  overcome  the  ChriAians 
in  fifty  different  engagements.    At  laft,  having  taken 
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and  demoliihed  the  city  of  CompoSella,  and  caitied  off  Syi^ 
in  trinmph  the  gates  of  die  church  of  St  Jame^  a  Aoi^^nn 
happened  to  break  out  among  his  troops,  whicb  thc  &-        ' 
perftitious  Chriltians   fuppo(ed    to  '  be  a  divine  jniiR- 
ment   6n   account  of  his   facrilege.     Taking  it  tor 
granted,  therĕfore,  that  the  Moors  wcre  now  entirdy 
deftitute  of  all  heavenly  aid,  they  leU  upOn  them  witli 
fuch  fury  in  the  next  cngageinent,  'that  all  the  yaionr    .^ 
and  condu£l  of  AImanzor  could  not  prerent  a  (^^t-^^L 
OTercome  with  (hame  and  defpair  at  tbts  mitfortune,g„^ 
he  deiired  his  followcrs  to  (hift  for  them(i:lves,  wlule  hercK» 
himfelf  retired  to  Medina  Cceli,  attd  put'  an  end  to  his^iL 
life  by  «bAinence  tn  the  year  998.  **' 

Durtng  tlus  period  a  new  ChrilHan  prtndptlity  ap-j^;^^ 
peared  in  Spain,  namely  that  of  Caitile,  which  b  nowidiwl 
dirided  into  the  Old  and  New  Caftik.  The  OldCittii 
CaiHle  was  recorered  long  before  that  called  the  Vtv>.  ^ 
It  was  feparated  from  the  kingdom  of  Leon  on  one  fide 
by  fome  little  rivers ;  on  the  other,  it  was  bounded  by 
the  Afturias,  Bifcay,  and  the  province  of  Rioja.  On 
the  (buth  it  had  the  mountains  of  Segovia  and  Avila ; 
thus  lying  in  the  middle  between  the  Chiiitian  king- 
dom  of  Leon  and  Oviedo,  and  the  Mooriih  kingdon  of 
Cordova.  Hence  this  diftrid  foon  became  an  objed  of 
contention  between  the  kings  of  Leon  and  tboie  of 
Cordova ;  and  as  the  former  were  generally  'nAorious, 
fome  of  the  principal  Caftilian  nobility  retained  their 
independence  under  the  prote£Uon  of  the  CbriAian 
kings,  even  when  the  power  of  the  Moors  was  at  its 
grealeft  heigbt. ,  In  884  we  firft  hear  of  Den  Rodri- 
guez  affuming  the  title  of  ccunt  qf  CafiiU,  though  !t 
does  hot  appear  that  either  his  territory  or  title  were 
given  him  by  the  king  of  Leon.  Neverthelefs,  this 
monarch  having  taken  upon  him  to  puniih  ibtne  of  the 
Caftilian  lords  as  rebels, .  (he  inhabitants  made  a  ibnul 
renunciation  of  their  allegiance,  and  iet  up  a  new  kinii 
of  govemment.  The  iupremc  power  was  now  vefted 
in  two  perfons  of  quality  ftyled  judgtt ;  however,  this 
method  did  not  long  continue  to  give  fatisiadioii,  and 
the  fovereignty  was  once  more  TeiUd  in  a  iingle  pcrfon. 
By  degrees  Cailile  fell  entirely  undcr  the  powcr  of  tbe 
kings  of  Leon  and  Oviedo ;  and,  in  1037,  Don  San- 
cho  beAowed  it  on  his  eldeft  fon  Don  Ferdutand,  witb 
the  tille  of  hng ;  and  thus  the  territories  of  Cailile 
were  firft  firmly  united  to  thofe  of  Leon  and  Oviedo, 
and  the  fovereigns  were  thcnceforth  ftyled  iiags  o/Leon 
and  Cajlile. 

Befides  all  thefe,  another  CbriAian  Idngdom  was  iet 
up  in  Spain  about  the  beginning  of  the  iithcentniy. 
This  was  the  kingdom  of  Aragon.  The  inhabitanti 
were  very  brave,  and  loveTS  of  liberty,  ib  that  it  is  pro- 
bablc  they  had  in  fome  degree  maintained  ihar  inde- 
pendence,  even  when  the  power  of  the  Moors  ?ns 
greateft.  The  hiftory  of  Aragon,  howeyer,  doring 
tts  infancy,  is  much  leis  known  than  that  of  any  m 
the  others  hitherto  mentioned.  We  are  only  affniid,Si 
tbat  about  the  year  103J,  Don  Sancho,  fumained  the^ 
Great,  king  of  Navarre,  erefted  Aragon  into  a  ^%-^ 
dom  in  favour  of  his  fon  Don  Ramiro,  and  B^tcnraidt,g 
it  became  very  pov.erful.  At  this  time,  then,  we  may 
imagine  the  continent  of  Spain  divided  into  two  nnequJ 
parts  by  a  Araight  line  drawn  from  eaft  to  weft,  from 
tbe  coafts  of  Yalencia  to  a  little  below  the  mouth  of  the 
Douro.'  The  country  north  of  this  belonged  to  tbe 
ChriAiins,  who,  as  yet,  had  the  fmalleft  and  Icaft  valB. 
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Umt.     able  Ihaie,  and  a]l  th«  reft  to  tbe  Moors. 

ri      '  wralth  and  real  power,   both   by  land   and  fca,    the 

Moon  were  nuach  fHperior}  but   tbeir  continual  dif- 

ienfions  greatly  weakened  them,  and  every  day  facili- 

tated  tbe  progrefs  of  the  Cbriitians.     Indeed,  had  either 

of  the  parties  been  united,  the  otber  muft  foon  have 

yielded ;  for  theugh  the  Chiiilians  did  not  roake  war 

'  i^on  each  other  conAantly  aa  tbe  Moors  did,  tbeir  mu- 

[  tnal  feuds  were  yct  fufHcient  to  have  ruined  ihem,  had 

\  tbeir  •d*er&ries  made  the  preper  ufe  of  tbe  advantages 

tbus  affurded  them.     But  among  the  Moots  RlmoA  eve- 

i  ry  city  was  a  kingdom  y  and  as  tbefe  petty  fovereign- 

ties  fupported  one  another  very  indifferently,  they  lell 

a  prey  one  after  anotber  to  their  enemies.     In  1080, 

the  king  of  Tolcdo  was  engaged  in  a  war  witb  the  king 

of  SeviUe,  another  Moorini  potentate }  wbich  being  ob- 

ierved  by  Alphontb  king  of  CalUle,  he  alfo  iavaded  his 

territories ;  and  in  feur  yean  made  bimfelf  ntafier  of 
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Accordingly  be  invited  the  king     S^in. 


^^j  the  city  of  Toledo,  with  all  the  places  of  importance  in 

'ttai.  its  netghbourhood ;   from   tbcnceibrth  making  Toledo 

toSo.  tbe  capital  of  bis  dominions.     In  a  (hort  time  thc  whole 

proyince   of  New  Cattile  fubmitted }   aud  Madiid,  the 

piefent  capital  of  Spain,  feU   into  the  bands  of  the 

Chridians,  being  at  that  time  but  a  fmaU  place. 

The  Moors  were  fo  much  alarmed  at  thefe  conquefts, 

that  they  not  only  cntered  into  a  general  confederacy 

agaiiiA  the  Chriilians,  but  invitcd  to  their  adiilance 

'  Mahomet  Ben  Jofepb  the  fovereien  of  Barbary.      He 

^  g^accordiiigly  came,  attended  by  an  incredible  muliitude ; 

tHoon.  but  was  uttetly  defeated  by  iJie  CkriAians  in  the  defile3 
iiii.  of  the  Biack  Mountain,  or  Sierra  Morena,  on  ihe  bor- 
ders  of  Andalulia.  This  vi£lory  bappenedon  the  i6lb 
of  Joly  1312,  and  the  annivet&ry  is  ftill  celebrated  at 
Toledo.  Tbis  vi£loiy  was  net  improved ;  tbe  Cbrii^ 
tian  army  immcdiately  difperfed  themfclves,  while  the 
Moois  of  Andalufia  were  Arengihened  by  the  remains 
of  the  African  army  }  yet,  inilead  of  bcing  taught,  by 
*  their  paft  misfortunes,  to  unite  among  them&lves,  their 

.  diflenfions  becaroe  worfe  than  ever,  and  the  conquel\s  of 

:lt.i>34>  tbe  ChniUans  became  daily  more  rapid.    In  1 236,  Don 
I  Perdtnand  of  CaHile  and  Leon  took  the  celebrated  city 

I  of  Cordova,  the  relidcnce  of  tbe  iiril  Mooriib  kings ;  at 

the  fame  tirae   tbat  Jamet  I-.    of  Aragon    di^poAeiTed 
j  them  of  the  iiland  of  Majorca,  and  drove  tbem  out  of 

[  Valeiicia.     Two  years  aftert.  F«rdinand   made  himrelf 

;  auiler  of  Muicia.  and  took  the  city  of  SeviUe ;  and  in 

1303  Ferdinand  IV.  reduced  Gibiallar. 
In  tbe  time  of  Edward  III.  we  find  England,  for  the 
E°^  M  timci .  interiering  in  ■the  affairs  of  Spain,  on  the  foI- 
5JIIIU1  ]g^„^  oecaGott.  •  In  thc  year  1 2S4  the  kingdom  of  Na- 
varre  bad  been  united   to  that  of  France  by  ihe  mar- 
liage  of  Donna  Joanna  queen  of  Na^arrewith -Philip 
the  Fair  of  France.     In  132^,-  bowever,  tbe  kingdoms 
mre  ag^  feparated,  thouKb  the  fovereigns  of  Navarre 
ircre  ibU  related  to  thofe  o(  France.     In  1350,'Charles, 
iimianied  'the   Wkied,  a&ended  the  throne  of  Navarre, 
and  married    the    daughter   of  John   king  of  France. 
Netwithilanding  tbis  alliance,  and  that  he  himfelf  was 
relited  to  the  royal  family  of  France,  he  fecretly  •entei'- 
,  ed  into  a  negociation  with  England  againd  the  French  - 

\  monarch,  and  even  drew  into  his  fchemes  the  daiiphin 

■  Charles,  ai^erwards   fumamed  tlie  Wi/ie.      The   young 

piince,  however,  was  foon  after  made  fully  fen(i^>le  of 
the  danger  and  folly  of  the  conneAions  -  into  which  he 
i  lad  entered  j  and,  by  way  of  atonement,  promifed  to 
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of  Navarre,  and  fome  of  tbe  principal  nobility  of  the ' 
fame  party,   to  a  feail  at  Rouen,   where  be  betrayed        ^. 
tbem  to  his  &tber.     The  moft  obnomus  wsre  e.\ecu-  The  king  of 
ted,  and  the  king  of  Navarre  was  thrown  inlo  prifon.  Navarre 
In  this  extremity,  the  party  of  the  king  of  Navarre  had  in>prifoned 
recourfe  to  England.     The  prince  of  Wales,  fumamed  yjgg^ 
the  Blaci  Prince,  invaded  France,  defeated  King  John  at  Fr»nce. 
Poi£liers,  and  took  bim  prifoner*  •,  which  unfortun3te  •  See 
event  produced  the  moft  vioIent  difturbances  in  that  ^'''""''> 
kingdom.     The  dauphin,  now  about  19  years  of  age,^  44- ' 
naturally  aiTumed  the  royal  power  dunng  his  father's 
captivity :    but  poirelfed  neither  experience  nor  autho» 
rity  fufHcient  to  remedy  the  prevailing  evil$.     In  order-  ' 
to  obtain  fupplies,  be'  aiSembled  the  ilates  of  the  king-  ■ 
dom  :  but  uiat  affcmbly,  inilead  of  fupporting  his  ad- 
miniftration,  laid  hold  of  the  prefent  opportunity  to  de- 
mand  limitations  of  the  prince^s  power,  the  puniihment 
crf  paft  malverfations,  and  the  liberty  of  the  king  of  Na-  - 
Marcel,  pi-ovoft  of  tbe  merchants  of  Paris,  and 


varre. 

<irft  magiiliate  of  tbat  city^  put  himfelf  at  the  head  of 
the  unruly  populace,  and  puihed  them  to  commit  the 
inoft  criminal  outrages  againft  the  royal  authority.  They 
detained  the  dauphin  in  a  kind  of  captivity,  murdered 
in  his  prerence  Robert  de  Clermont  and  John  de  Con- 
iians,  marefchal$  of  France;  threatened  all  the  other 
minifters  with  the  like  fate ;  and  when  Charles,  who 
had  -been  obliged  to  temporize  and  diffemble,  made  his 
efeape  from  their  hands,  they  Ievi<:d  war  againft  him, 
and  openly  rebelled.  The  other  cities  of  the  kingdom, 
in  imitalion  of  the  capital,  ihook  off  the  dauphin's  au- 
thority,  look  the  govcrnment  into  their  ovft»  bands,  and 
ipread  ihe  cdntagion  into  evtry  provlnce,  ^j  •• 

Amidll  thefe  diforders,  the  king  of  Navarre  raade  hisEfcap«, 
efcape  from   prifon,  and  prefented  a  dangerous  leadei  and  hcads' 
to  thc  furious  malecontents.     He  rtvived  bis  preteniions  ihe  ^iencW 
to  the  crown  of  France:  but  in  all  his  operations  he  "•'**""' 
afted  more  like  a  leader  of  banditti   than  one  who  afpi- 
red  to  be  the  head  of  a  regular  govemment,  aiid  wh<r  - 
was  engaged  by  his  ftation  to  endeavour  the  re-eftabli(h- 
ment  of  order    in   the-  community.'     All  tbe  French,  • 
therefore,  who  wi(hed  to  reRore  peace  to  their  country,  - 
turned  their  eyes  towards  the  daupbin  j  who,  though 
not  remarkable  fur  bis  military  talents,  daily  gained  by 
his  prudence  and  vigilance  tbe  arcendant  over  his  ene- 
mies.     Marcel,  the  feditious  proVoft  of  Paris,  was  ilain  ' 
in  attempling  to  deliver  that  city  to  the  king  of  Na- 
varre.     The  capital  immediately  retoroed  to  its  duty  : 
the  moft  conrider.ible  bodies  of  the  mutinous  peafan(9  - 
were  difperred  or  put  to  the  fword  j  fome  bands  of  mi- 
litary  robbers  underwent  the  fame  fate ;    and  France  ' 
began  once  more  to  affume  the  appearance  of  civil  go>  - 
yemment.' 

John  was  fucceeded  in  the  thront  of  France  by  his  "• 
fon  Cbarles  V.  a  prince  educated  in  the  fchooI  o£  adver- 
fity,  and  well  qualiiied,  by  bis  prudence  and  experience, 
to  repair '  the  Ioffes  which  the  kingdom  had  fuflained 
from  the  errors  of  liis  predeceffors.-    Contrary  to  the  ■ 
praflice  of  all  the  great  princes  of  thofe  times,  who  held 
nothing  in  eftimation  butmililary  courage,  he  feem9-to  • 
have  laid  it  down   as  a  masrim,  never  to  appear  at  the 
head  of  his  armies ,  and  be  was  the  iirft  European  mo- 
narch  ihnt  ihowed  the  advantage  of  policy  and  ibreiigbt 
over  a  radi  and  precjpitate  valoUr. 

Beforc  Charles  could  think  of  counterbalancing  fo 
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great  a  power  a»  England,  it  was  neceSary  for  him  to 
remedy  the  many  diiorders  to  which  his  o<vn  Idngiiom 
was  expofed.  He  accordingly  turned  his  arms  againil 
the  king  of  Navarre,  the  great  diilurber  of  France  du« 
ring  that  age  ;  and  he  defeated  that  prince,  and  redu- 
ced  him  to  terms,  by  the  Talour  and  condud  of  Ber- 
trand  du  Guefc1in,  one  of  the  mofl  accompli(hed  cap- 
tains  of  thofe  times,  whom  Cbarles  had  the  difcernment 
to  choofe  as  the  inHrument  of  his  viflories.  He  alfa 
fett1ed  the  aSairs  of  Britanny,  by  acknowledgiug  the 
title  of  Mountfort,  and  receiving  homage  for  his  do- 
minions.  But  much  was  yet  to  be  done.  On  the  con- 
clufion  of  the  peace  of  Bretigni,  the  many  military  ad- 
venturers  who  had  followed  the  fortune$  of  Edward, 
being  difperfed  into  tbe  feveral  provinces,  and  poAkired 
of  Arong  holds,  refu{ĕd  to  lay  down  their  arms,  or  relin- 
qui(h  3  coutfe  of  li^e  to  which  they  were  now  accuilom- 
ed,  and  by  which  alone  they  could  earn  a  fubfiflence. 
They  aAbciated  themfelves  with  the  banditti,  who  were 
already  inured  to  the  hahits  of  rapine  and  vio!ence ;  and, 
under  the  natne  of  companitt  and  companions,  became  a 
terror  to  all  the  peaceable  inhabitants.  Some  £ngliih 
and  Gafcon  gentlemen  of  chaia£ter  uere  not  aihamed 
to  take  the  command  of  thefe  ruSians,  whofe  number 
amounted  to  near  40,000,  and  who  bore  the  appear- 
Bnce  of  regular  armies  rather  than  bands  of  robbers. 
As  Charles  was  not  able  by  power  to  redrefs  •  fo  enor- 
iMous  a  grievance,  he  was  led  by  neccdity,  as  well  as  by 
the  tum  of  his  charafter,  to  corre£t  it  by  policy ;  to  dii- 
cover  fome  method  of  difcharging  into  foreign  countries 
this  dangerous  and  inteiline  evil ;  and  an  occafiun  now 
oiTeTed. 

Alphonfo  XI.  king  of  Cailile,  whu  taok  the  city  of 
Algez'ra  'rom  the  Moors,  after  a  famous  fie!.c  of  two 
years,  during  which  artilleiy  are  ^aid  firll  to  have  been 
nfed  by  the  befieged,  bad  been  fucceeded  by  his  fan 
Pedro  I.  furnamed  ihe  Cruel ;  a  prince  efiu;>l!y  perfidi- 
ous,  debauched,  and  blco<ly.  He  bcgan  hi"!  reign  wilh 
the  m-rder  of  his  father's  miilreis,  Leonora  de  Guln^an : 
his  nobles  feil  every  day  the  viflims  of  his  l'everily  :  he 
put  to  death  his  coufin  and  one  ot'  his  naiural  brothers, 
from  grouiidlefs  jealoufy  ;  and  he  eaured  his  quecn 
Elanchii  de  Bourbon,  of  the  bl''od  of  France,  to  be 
thrown  into  piifon,  aiid  afttrviards  poifoned,  that  he 
might  enjoy  in  quict  ihe  embraces  of  Mary  de  Padella, 
with  whom  he  was  violei>tly  enamourcd. 

Henry  count  of  TraHamara,  the  king'8  naiural  bro- 
ther,  alarmed  at  the  fate  of  bis  family,  and  drcading  his 
own,  took  arms  againH  tbe  tyranl ;  but  having  failed 
in  the  atterapt,  hc  iied  to  France,  where  he  found  the 
minds  of  men  much  inAamed  againil  Pedro,  on  account 
•of  the  murder  of  the  Prench  prince''^.  Hc  aiked  pet- 
miilion  of  Charles  to  enliil  the  compnniei  in  his  fervice, 
and  to  lead  them  into  Caliile  againll  his  brother,  1'he 
French  king,  charmed  wilh  the  projcrt,  emnloyed  du 
Guefclin  in  negociating  with  the  leaders  of  thefc  han- 
ditti.  The  treaiy  wai  foon  concludcd  ;  and  du  Guef 
cVv\  having  completed  his  levies,  led  the  army  Cril  to 
Aviftnor>,  where  the  pope  then  refided,  and  dcraanded, 
fivord  in  hand,  ab^blution  for  his  n'ffian  ^olditi!,  wlio 
bad  been  excommunicAted,  and  the  fum  of  200,000 
livres  for  their  fubf)ftence.  The  fiifl  was  reaiiily  pro- 
inifed  him,  but  fome  diiiioulty  heing  made  \<'ith  re^ard 
to  the  fccond,  du  Guefclin  replied,  "  My  feUows,  I  be- 
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lleve,  may  make  a  ihift  to  do  without  your  abibtatian,  Sg^ 
but  tbe  money  is  abfolutely  neceilary."  His  hohnelt 
then  extorted  trom  the  inbaUtants  of  the  city  and  its 
neighbourhood  the  fum  of  100,000  livret,  ard  u&ied  it 
to  du  Guefclin.  "  It  is  not  my  purpoie  (cried  that  ge- 
nerous  warrior)  to  opprefs  the  iiuiocent  people.  1  he 
pope  and  his  cardinals  can  fpare  me  double  tke  fum  iiuBi 
their  own  pockets.  I  therefor«  intilt,  that  tliis  mency 
be  rcllored  to  the  owners  ;  aod  if  I  hear  thcy  are  de- 
frauded  of  it,  I  will  myfe^  return  fraini  the  other  fide 
of  the  Pyrenees,  aitd  oblige  you  to  make  them  teiUtu- 
tion."  The  pope  found  th«  neceiSty  of  litbmittiiig,  and 
paid  from  bis  own  treafiiry  tbe  fum  denanded. 

A  body  of  expcrienced  and  hardy  foldiers,  condBdedHejjjoia 
by  fo  able  a  general,  eafily  prevBiled  over  the  king  o(oiii.bi.t 
Caltile,  whofe  fubjeAs  were  ready  to  join  the  enemy ''*"''' 
againil  their  opprcA^or.     Pedro  tled  from  his  donuaians,l,^^J^ 
took  ihelter  in  Guienne,  and  craved  thc  prote£iioD  is^ 
the  prince  of  'Wales,  whora  his  father  had  invelied  with 
the  fovereignty  oi  the  oeded  province8,  under  the  tille 
of  the  princifutliti/  »f  A^uitame.     The  prince  promiicd 
his  aiTiiiance  to  the  dethroned  monarch  ;  and  having  ob- 
tained  his  father's  confent,  he  levied  an  army,  aad  ict 
out  on  bit  enterprile. 

The  firil  lofs  whicb  Henry  of  TrailamaTa  fuffeTed 
lirom  the  interpoCtion  of  the  ptince  of  Wales,  was  tbe 
recaliing  of  the  companies  from  hit  fervice}  and  £> 
much  reverence  did  they  pay  to  the  name  of  Edward, 
that  great  numbers  of  them  immediately  withdrew  fiam 
Spain,  and  enliikd  under  his  itandard,  Henry,  how- 
ever,  beloved  by  his  new  fubjtds,  and  fupparted  by  the 
king  of  Arragon,  was  able  to  meet  the  enemy  widi  an 
army  of'ioo,ooo  men,  three  times  the  numbcr  of  thofe 
commandcd  by  the  Btack  Prince :  yet  du  Guefclin,  and 
all  his  experienced  oSicers,  advifed  him  to  delay  a  deci- 
five  a^ion  ;  fo  high  was  their  opinion  of  the  Talaur  and 
condufV  of'  ihe  Engliih  hero  !  But  Henry,  tniiluig  ta 
his  numbrrs,  veiitured  to  give  Edward  battle  on  the 
banks  of  t^e  Ebro,  belween  Najara  and  Navarette;  74_ 
wliere  the  Frencli  aiid  Spaniards  were  defcated,  wiili^'',^ 
tlie  lofs  of  above  3o,ooo  men,  and  du  Guefclin  and,^^.„ 
otlirr  r.iRcers  of  diltin^ion  taken  prifoners.  All  CafiiIeftiH 
fubniiiied  lo  the  .viAor ;  Pedro  was  reilored  lo  iheicd 
thioiic,  and  Edward  relumed  to  Guienne  with  his  ufu«l 
gl  ry  •,  h3viiig  not  only  overc<.me  the  great  il  gcnrnl 
of  his  age,,  but  reilrained  the  moft  blood-thirfty  tyraiit 
fi'.m  exrtuti"g  vengeance  on  his  prifoncrs. 

Th!vga'lant  wariior  had  foon  reafon  to  lepent  of  hii 
coniii  Aion  ivith  a  man  like  Pedro,  loft  to  all  fenie  of 
viriue  and  honour,  The  ungrateful  moniler  ieiufed  the 
Aipulated  oay  to  thr  Englilh  force$.  Edward  abandon- 
rd  him  :  he  treated  his  fabjeAs  with  the  utmoA  barba- 
rity  ;  tlieir  8iiImofiiy  was  roufed  againft  him  ;  and  da 
Gtiefclin  having  obtatned  his  ranfom,  rrtumed  toCatite  I 
with  the  count  of  TraAamara,  and  f'  me  forces  leyied  1 

anew  in  Fcance.     They  were  joired   by  the  Spamih  1 

malecontriits  ;  and  baving  no  longer  the  Black  Princc      ^ 


to  rncoupirr,  t!'ev  gained  a  complete  viftory  tiv«  Pcdro('«S'' 
in  the  neij>l.bourhood  of  Toledo.     The  tyiant  now  h^*^,^^ 
refugr  in  a  caAle,  wherr  he  was  foon  after  bcGeged  by^  ^^i^ 
•the  viftor$,  and  taken  pr'foner  in  endeavouring  to  miketf„tk. 
his  efcape.     He  was  coiidu^nd  to  his  brother  Henrr ; 
againft  whom  he  is  faid  to  havr  ruthed  in  a  tranfpoTt  of 
rage,  dlfarmed  as  he  wai.    Henry  Oew  him  with  hii 
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iln.     own  hawl,  in  terentment  of  his  cruelties  ',  «nd,  tbough 
»— '  •  baftard,  was  placed  on  tbe  throne  of  C,aftile,  which  he  • 
tnn&nitted  to  his  poltercy. 

There  i»  li:il6  doubt  t>tai  tUe.char.iAer  of  Pedro  ha8 
been  greally  roifrepiefentt;d,  and  ihai  wliat  is  coniidered 
by  moll  hiilorians  as  tyranny  and  wanion  cruclty,  was 
oiiiy  m  inflexible  regard  lo  jultice,  neceiTaiy  perHaps,  iu 
ih-ire  days  of  anarchy  and  rebellio.i.  Perii;ips  ihai  un- 
far<uiiate  monarch  owes  to  llic  halred  of  iholi;  he  nteant 
to  «educe  lo  ord:i,  rauch  of  ihe  obL<qay  vvh  ch  liaj  bcen 
ia  pleiititul-y  'bertowed  upon  him  by  hiito.iai**,  wlio 
lnve  painted  him  to  us  as  a  (yrant  fo  bloody,  fo  wicked, 
as  almalt  to  exceed  ihe  bouuds  of  probability.  In  An- 
dilulia,  whcre  he  fi(ed  his  reiidence  and  feemeJ  m  iil  to 
dehghi,  his  memory  is  not  held  in  the  fame  abliocieni.e. 
Tbe  SeviUian  writers  fpeak  of  hiro  very  differently  *, 
and  iinlcad  of  his  ufual  appellaiion  of  PeJro  </  cruei, 
diltinguilh  him  by  ihat  of  eljujlicitro.  It  is  certai.i  that 
bis  batlaid-brotber  and  mucderer,  Henry  of  'l'r.iil.ima- 
ra,  was  guilty  of  crimes  fttlly  at  atrocious  as  any  of  thoe 
tmputed  to  Don  Pedro  ;  but  as  he  deltroysrd  him,  his 
iunily,  and  adhcreiUs,  the  friends  of  the  new  fpuiious 
lace  of  monarchs  wete  left  at  full  liberty  to  blacken  the 
charaAeis  of  the  adirer^e  parly,  virithout  ihe  fear  of  being 
calicd  to  an  account  {■X  calumny,  or  even  contradidled. 
Tnith  t(  now  out  of  our  reach  ;  and  for  want  of  proper 
proo£t  to  the  contrary,  we  roull  fil  down  cu.itenled  with 
what  hiltory  has  left  us  -,  and  allow  Oon  Podro  to  have 
been  oie  of  ihe  moft  inhuman  butchers  thal  ever  dif- 
gcaced  a  throne. 

After  the  death  of  Pedro  the  Cruel,  nothing  remark* 
able  happened  in  Spa<n  for  almoft  a  whole  cenlury  ;  but 
tbe  debaucheries  of  Henry  IV.  of  Caltile  rou^ed  the  re- 
fentnient  of  his  noHles,  and  produced  a  moll  fingular  in- 
farredion,  which  led  to  the  aggrandizement  of  the  Spa- 
,x     niih  monarchy. 

|icf       This  piince,  fumamed  the  Impotent,  thou^h  conti- 

Mthe  noarlly  furtoanded  with  women,  be^an  his  unhappy  reign 

|P'    in  1450.     He  wa«  totally  enerraled  by  his  pleafure»  ; 

W^  and  vtay  thing  in  h!s  court  canfpired  to  fet  the  CalU- 

[        lians  an  example  of  ihe  mo(l  abje£t  dattery  and  moft 

f        abandoned  licentioufn£f$.     The  qjeen,   a  daughter  of 

Partngal,  liTed  as  openly  ivith  her  paraStes  and  her  gal- 

lants  as  the  king  did  wiih  his  minions  and  his  mittreirs. 

Plealiiie  was  the  only  obje<El,  and  effemindcy  the  only 

lecommendation  to  favour  :  the  aiTairs  of  the  llate  went 

cvery  day   inlo   diibrder ;    lill  the  nobility,   with  ihe 

'-^atchbifhop  of  Toledo  at  their  head,  combining  againA 

(he  w«dc  aitd  Aagitious  adminitlration  of  Hency,  arro- 

gated  to  tliemfelves,  as  one  of  the  privileges  of  their  or- 

der,  the  right  of  trying  and  paAing  fentence  on  theip 

(aYerrign,  wluch  they  eiecuted  ta  a  manner  unprece- 

<fl     dented  in  hiAory. 

pW.       Ail  tbe  tnalecontratt  nobility  were  fummoncd  to  meet 

p"t*"«t  Arila  :   a  fpaciou«  thealre  was  erefted  in  a-  plain 

«tithout  the  walls  of  the  town  :  an  image,  reprefenting 

I        the  king,  wa*  feated  on  a  throne,  clad  in  royal  robes, 

I.       «itb  a  crown  on  its  head,  a  fceptre  in  its  hand,  and 

r       tbe  iWord  of  juOics  by  its  fide.     The  accufBtion  againlt 

L       Kenry  wa*  read,  and  the  fentence  oP  depofi\ion  pro- 

Doa»ced,  in  preience  of  a  numerous  «irembiy.    At  the 

elof*  of  the  6rft  atticle  of  the  charge,  the  archblhop  of 

Toledo  «dranced,  and  tore  the  crown  from  the  head  of 

the  image;  at  the  clofe  of  the  fecond,  the  Conde  de 

Placcntia  fnatched  the  fword  of  jtiHice  from  its  fide ;  at 
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the  clofe  of  the  third,  the  Conda  de  BenaTente  wr^ei    Sp&iB. 
the  fceptre  from  its  hand  ;  and  at  the  clofe  of  the  lalt,   '     *    '  ' 
Don  Dlego  Lopes  de  Stunigi  lumbled  it  headlong 
from  the  throne.     At  the  lame  inllant,  Don  Alphon- 
fo,  Henry'i  brothcr,  a  boy  of  about  twelve  years  of  age, 
was  proclaimed  king  ol  Cillile  and  L'.'on  In  his  (lead. 

This  exiraordinary  proceedmg  was  fallotved  by  a  ci- 
vil  war,  which  did  not  cearc  till  fome  time  afi.er  the 
dealh  ot  the  young  piince,  on  whum  the  nobles  had 
beituweJ  the  kinguum.     The  archbilhjp  and  his  pany 
theii  continued  10  cany  on  war  in  the  name  ol  Kibella 
the  king'>  littt-r,  to  ivhom  they  gave  the  title  ot  Injan- 
ra  ;  and  H-.nry  could  nol  exiiicate  him!elt  out  ot  thefe      7' 
trojbles,  iior  remain  qijiet  upon  his  t.irone  till  he  had  ^"  "''''S** 
fijjiied  one  of  the  niOit  hu-.nihali  .g  ireaties  ever  extoit-  j  dge  hU 
ed  froin  a  lovereign;  he  acknowleclgcd  his  fifter  L  «bel- fi't(  r  Iia. 
la  the  only  la-.\ful  iitir-ls  ot  his  kiii^dom,  in  prcjudice  ■'■'1^'  'o  •>•■ 
to  ihe  r'ghis  of  his  leputed  daughter  Joan,  wUom  the*"^'''**  ** 
malecontents  afiirmcd  to  be  ihe  oiTspriii.!  of  an  adulter.  V  i. '°^'* 
oiiscommcrce  betwcen  the  queen  and  Don  la  Cueva. 
The  grand  obj^it  of  the  malcioiittnt  parly  now  was  the 
marriage  of  lue  princtls  !■  iliclia,  upon  which,  it  wa» 
eyidenl,  the  fecutity  uf  ine  ci^^uii  and  the  happ!nefs  of 
the  people  malt  in  a  g:eat  mealure  depend.     The  al- 
liance  was  tou^ht  by  fevei'.il  princes :  the  king  of  Por- 
tURil  offered  ner  his  hand  ;    the  king   of  France  de. 
manded  lier  for  his  brother,  and  the  king  ef  Aragon ,,    ."*' 
for  his  fon  Kerdinaiid.     The  malecontents  very  wilely  „,5 'to"i^r^ 
prefecred  the  Aragonian  prince,  an J  irabella  prudent>  dinani  of 
ly  made  ihe  fame  chuice  :  articles  were  drawn  up  ;  and  Magon., 
they  were  privately  married  by  thc  archbiihop  of  To- 
ledo. 

Henry  was  enraged  at  this  alliance,  which  he  for». 
faw  would  ulterly  ruin  his  authority,  hy  fumilhing  his. 
rebcllious  ^^ibjeits  wiih  the  fupport  of  a  powerful  neigh-. 
bouring  prince.      lis  diCnhcrited  his  fiiler,  and  efta> 
blilh  .-d  the  rights  of  his  daughter.     A  furious  civil  war 
defoIaleJ   the  kingJora.     The  nanies  of  Joan  and  ICa- 
bella  rcfounded.from  cvery  quarter,  and  were  every- 
wherc  the  fummons  to  arms.     But  peace  was  at  length. 
brought  about.     Henry  was  rtconciled  to  his  rifter  and 
Perdinand  ;  though  it  does  not  appear  that  he  ever  re> 
newed  Kabella'»  right  to  the  fuccefrion  :  for  he  aSirmed 
in  his  lall  moments,  that  he  belicved  Joan  to  be  his  owtt 
daughter.     The  queen  fwore  to  the  fame  eflfe£t ;  and 
Henry  lefi  a  teltaraentary  dced,  traiifmitling  the  crown        . 
to  this  princefs,  who  was  prucl-airacd  queen  of  Caftile  at  Union  oC 
Piacentia. .   But  the  fuperijr  furtune  and  fuperIor  arms  the  king- 
of  Perdinand  and  irabella  prerailed  i  the  king  of  Por- dom»  of  A,. 
tugal  was  obliged  to  at>andon  his  niece  and  inteiided  "i°"  ■■"' 
bride,  after  many  ineffe£lual  ttrugglos,  and  feveral  years  i^'',if  j*^ 
of  war.     Joan  retrred  inlo  a  convent ;  aiid  the  death  of  CiiUJe. 
Ferdinand's  father,  wbich  happened  about  this  time,  ^.11. 1474^ 
added  the  kingdoms  of  Aragon  and  Sicily  to  thofe  ol 
Leon  and  Caftile.  8| 

Ferdinand  and  iribella  were  perfon«  of  great  pru-  ^^imini- 
dence,'  and,  as  foTereigns,  highly  worthy  of  imitation  ;  **,•*'"'"  "/ 
but  they  do  not  leem  to  nave  merited  all  the  praifes,„j  |fj, 
beftowed  upon  them  by  the  Spanifti  hiftorians.     'i'hey  hcUa.. 
did  not  ItTC  like  man  and  wife,  havit.g  all  ihin^s  in 
common  under  the  dire£tion  of  the  huftMnd  ;  but  like 
two  princes  in  cIofe  alliance  ;  they  neiiher  Io»ed  nor 
hated  eacb  olher  ;  were  feldum  in  company   togeiher^ 
had  each  a  Teparate  council ;  and  were'frequently  u^a» 
lous  of  ooe  aaothei  in  the  adminiAratioiu    But  tnejt- 
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were  inieparal^j  united  in  their.commonlnterells.;  si^ 
ways  a£ling  upon  the  Tame  principles,  .an^  forwardiug 
tbe  farae  ends.'  Thqir  iirft  obje£l  was  (he  regulatiou 
of  their  gavernment,  which  die  civil,i^arshad  thrown  in- 
to  the  greated  dIforder.  Kapin.e,  outrage,  and  murder,, 
were  become  Sa  common,  as  not  only  to  interrupt  com» 
merce,  but  in  a  great  meafure  to  fulpend  all  inter(;outfe 
between  one  place  and  another.  Thefe  evils  the  joint 
lbvereigns  ^upprelTed  by  their  wile  policy,  9/i  the  &me 
<ime  that  they  extended  the  royal  prerogaUve. 

About  the  middle  of  the  i^th  century,  the  cities  in 
the  kingdom  of  Aragon,  and  after  their  esample  thofe 
in  CaHile,  had  fonned  themfelves  into  an  aObciation, 
diilmgui(hed  by  the  name  of  the  Ho/y  Brotier6oo4, 
Thcy  exaded  a  certain  contribution  from  each  of  the 
aSbciated  towns}-they  levied  a  (onfid(;rabIe  body  of 
trcops,  in  order  to  prote£l  trayellers  and  purfue  crimi- 
nals ;  and  they  appointed  judges,'  who  opeived  courts 
in  Various  parts  of  the  kingdom.  Whoever  was  guilty 
of  murder,  robbery,  or  any  iSt  that  violated  t^e  public 
peace,'and  was  leiaed  biy  the  troop  of  the  Brgther- 
Hood,  was  carriejd  before  their  judges ;  who,  without 
paying  anj  regard  to  thp  excluhve  jurifdi£lioo  whicb 
the  lord  01  the  place  might  c^aim,  who  was  gener^Uj. 
ihe  author  or  abettor  of  the  injuilice,  Iried,  and  con- 
demned  the'  criminals.  Tne  npbles  often  murmiired 
againA'  tkellalutary  inHitudon;  ttiey  coroplained  of  it 
as  an  eiictoachment  on  oni  6f  their  moA  valuable '  pri- 
vileges,  and  endeavoured  to  get  it  aboHihed.  But  Fer- 
ditjand  and  Ifabella,  fennble  of  the  beneGcisil  effeds  of 
the  Brotherhood,  no(  only  in  regard  to  the  poUce  ot , 
their  lf ingdom,  but  in  its  teridency  to  abridge,  and .  by 
degrees  ^nihilate,  the  territorial  jurifdi{lion  of  the  dO- 
buity,'  countenanced  the  inllitution  upon  every  occaGon, 
and  fupported  it  with  the  whole  force  of  royal.autho- 
ihy ;  by  which  means  the  prompt  and  impartial  admi- 
niftration  oF|juftice  was  reilored,  andwith  it  tranquillity 
and  order  returned. 

But  at  the  fame  time  that  their  Catholic  majeilies 
(for  fuch  was  the  tille  they  now  bore)  were  g;iving  vi- 
gour  to  their  civil  govemment,  and  ^ecuijl.ng  their,  fHb- 
jeifts  from  violence  and  oppreAion,  an  intemperate  wal 
.led  them  to  eilablilh  an  eccleiiailical  tribunal,  equally 
contrary  to  the  natural  rights  of  humamty  and  the  mild 
fpirit  of  the  gofpel.  This  was  the  court  of  inquiiition  ;  _ 
which  decides  upon  the  honour,  ibrtune,  and  even  the 
Iife,  of  the  unhappy  wretch  who  happens  to  fall  under 
ihe  itifpicion  of  herefy,  or  a  contempt  of  any  thing  pre- 
fcribed  by  the  churcli,  without  his  knowing,  being  con- 
fronted  with  his  accufers,  or  permitted  either  defence  or 
appeal.  Six  thotifand  perfons  were  bumt  ^  ord^r  of. 
this  fanguinary  tribunal  within  four  years  a^Her  the  ap- 
pointment  of  Torquemada,  the  6tR  inquilitor-general  } 
and  upwards  of  100,000  felt  its  iiiry.  The  fame  Airious 
and  blinded  aeal  which  led  to  the  depopulation  of  Spain, 
led  allb  to  its  aggrandizeraent. 

The  kingdom  of  -Granada  now  alone  remained  of  aH 
the  Mahometan  poGTeinons  in  Spain.  Princes  equally 
sealous  and  ambitious  were  naturally  difpoied  to  tum 


thur  ey«^  to  thatfettile  tenitoi3^«94  'to  jtjwnk  oCin.  SmJ 
crealing ,  their  hereditary  dof;4aioas,  bj  cspeUinj^tlw^o^M 
enemies  of  ChriiUanity,  a^  CKt^ndia^-  its  doSipoM  ] 
£very  t\ung  confpired  tap-f^your.,theu;,proj«£l :  .^  { 
Mooriih  kingdom  y^m  a  pieyJto  civi],,wars  j.vjienF»< 
dinand,  hayiog  ,o))ts^i^eil  tbebuilA^  SLxtjff  IV,  autbo- 
ri^ing  a  crufade,  put  himfelf  «t  the  head  of  his  ttoop*^ 
and  et^lered  Granada.  tie,  continue^^  .ihe  -wat  i^itJi  n- 
p!d  fuccef3 :  IlabelU  attendcd  him  in  ievenl  dpedi- 
tions  ;  and  thejr.  were.i^h  in.great,  daBser.,at  the.fiege 
of  Malaga;  an  j(mportwi^,.city,  whicb  was  de&aled 
with  great  courage, .  and  ,ba3uen  in  .1 487. ,  Basa  vm  vt> 
duced  in  1489,  after  the  loij.  of  20«ooo  watm.  Gaiidic 
and  Almeria  were  dellveied  up  to  theout^  theMoorid^ 
king  Alzagel,  wbo.  had  firft  dethroned  his  btothoi^AU 
boacen,  and  atte^wards  betq.chafed.ico(a>his  ca^talb^. 
his  nephew  Aiidali.  Tha^  prince.engaged.  iH-the|eN 
vice  of  Ferdinand  and  irabeUa.^  who,,  aft^  ledwingi 
every  other  place  of  eminence,  underbwk  ^  fiegfs  «. 
Granada.  Abdali  made.a  gallant  dc^ence  ;  but  all  «fOH 
munication  with  tbe  country  being  cut  oS^  4V^aU  hqp«i. 
of  relief  at  an  end,  he  capitulated,  ^^er^  Cegeni'  eigbl> 
months,  on  condition  that  he  ihoulfi  ^tmy  tbe  mrami- 
of  certain  places  in  the  fertile  iooonX^fiwytAifv*9K'?H' 
that  the  in)iabitants  ihould  reuip  tl^  i^ndiiiaKbtd^aC'^ 
feiIion  of  their  baufes,  goods,  and  inherit^JHipes^- the  ttlt^ 
of  their  law.s,  aftd,  the  free  exerciie  o(thcinieligioa(vjiff< 
Thus  ended  the  empire  of  the  Arabs  in  Spa^n,  «itarric 
had  continued  about  800  years.  They  iruiia|luccd  (iW' 
arts  and  ipic^ces  i^^  JCurope  at  a  tim*  wbcn^t  v»  ieii' 
in  darkne^s ;  they  poir^iicd  many.of  tbe  lmxi|iJMJof^Jiie^ 
when  they  were  not  even  known  among  the  nei^b^nPT/ 
ing  n^ons  ;  j?fl^.,lto.-^?mto.baxe  givci»  W*ti>.to,«h* 
romanitic  gal^ntty  vniich  fo  eminently  pnevailed  in.tlM ' 
ages  of  cluvalry«  mi  lyhich*  ^$Q4ii>g  it4tf..ivi^  <h»tve«'v 
neration  of  xht  fiQifhpm,w\i<Pf^Iin.t^.fif^j(itfr,^t 
particularly  diiUnguiibes  ancicnt  nata  modem  manners. 
fiut  the  Moors,  notwithilanding  thefe  advBntages,  tod, 
th^  .eulogies  .beilo\v£d  upon  ihciBliy  £nnc  wrirera,  ip» 
pear  always  to  have  been  deilitute  of  the  eCbntial  qaa- 
lities  ,af  a.poliM  »«*?l>lS.rW»1%r»?«»*i%»«l»d  a» 

tu^  fympatl»y.    .-,  ,',.-.  -<<_,.•  -,_,..,  .♦^.-.r<r,i  •" '-- 

. .  The  overthrow  of  the-la^.Al^priih  kingdomjra^^bot/'- 
ibllo^t^ed  hy  the  cxpuliion  »i.  thn  SacaccnSi.in»  Syaiar 
This  expulGon  did  not  entit;$ly  take  ph$c  tiil  ^^"S^ 
century.     VaA  numbers  of  tbe  Mooks,  Jsdecd,  oppnefi|j 
by  their.c9iV)uenus,,abaado^d  a,  countijr  «baf  <t|ff 
couU  na|t,refide  witjb  toin^ort.and  sritb  freedoiB.  >,(FraH 
thc  reign  of  Ferdinand  of  CaiUIe,  tn^t^oC-Pbi^p  lU, 
of  Spain,  more  than  3,000,000  of  thflfeiPPP|Je  4uitt4 
Spsin^  imd.carried  .wth  tbemr  notoi^y  iagiieat.piast4f 
their  acquired  wealth,  but  tb^  induiUy  and  lave4)f  lt> 
bour  which  are  the.fouq4'tion.yof  {{atiimal  pspTpcatjh^  .< 
The  ilate  of  Spam  has  ,nevff  pff%^  ,Sait^Si)itf  mi 
any  period  of  its  civilization,  as  during,4)e  fffi(i4  nl^%*s*f 
it  was  chieily  poCeiTed  by  the  Moors.     The  firii  ^tori^ 
cen  invaders,  and  (])iq.  t!wenty,ijaQC(i&^.^tpw>t»^«i^|^ 
thc  caliphs  of  Damafcus,  were  attcndcd  by,aiiw«Mit, 
train  of  civil  and  military  followeis,  whs  {wciisMd^'* 


2I: 
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tlCOI  '  t 


^b)  The  particulars  of  the  conqt^e(t  of  Grattfida  iyt  invol«ed  ia  mtich  obicimtf  v.<  ti  »^ytwi»t<ni6t  4he 
iative  of  Gj1es'terez,  as  related  by  Mr  Swinhj^rne,.the  circumilances  whichjl^^t^tbat  canfiMft  «rOR  -ot^aiaMA 
.lomantic  natute.     See  Swinburnc^  Trave]^,  >LeLt«r  Mcir,       •     ■  ;.    •»•-,-,     '    -.^i  lo  n<-»if>c»  .n»'' 
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blHhment  oF  £Athful  colonies,  and  the  cities  of  Spain 
«cre  proud  to  commeinorate  the  tribe  or  the  coun- 
try  of  iheir  eaftem  progenitorj.  Ten  year*  aiker  the 
conqueft,  a  map  of  the  ptovince  wa«  prefented  to  the 
ealiph,  fljc\ving  the  feas,  the  rivers,  and  the  harbours,  the 
inhabitants  and  cities,  the  climate,  the  (bil,  and  the  mi- 
neral  produdions  of  the  earth.  In  the  fpace  of  two 
eentmies,  the  gifts  of  nature  were  improved  by  agri- 
colture,  the  raanufiiftures,  and  the  comnierce  of  an  indu- 
ftrious  people ;  though  tbe  eflfefts  of  their  drligence  have 
been  magniCM  hj  the  idleneis  of  their  fancy.  The  firft 
of  the  Oramiades  trho  reigned  in  Spain  faHcited  tbe  fup- 
port  of  the  ChrtAians ;  and  !n  his  edict  ef  peace  and 
proteAioh,  he  contents  htmfelf  with  s  modert  impofition 
«f  tO,ooo  ounces  of  gold,  to.Ooo  pounds  of  filver, 
10,000  hoHes,  •«  many  mules,  1000  CttiraiTes,  with  an 
cqaal  number  of  helmets  and  lances.  The  moft  poweS 
fal  of  his  fucceifors  deriyed  from  Ihe  fame  kingdom  tbe 
anniMl  tribate  of  13,045,000  dinars  or  pieces  of  mld, 
ahoat  6,ooo,oooL  of  Aerltng  money  ;  a  fura  which,  in 
the  lorti  eentury,  moft  probably  ^urpaiTed  the  iinited' 
rmnaes  of  the  Chriftian  monarchs.  His  royal  feat  of 
Gottkwa  contained  600  mofques,  900  baths,  and  200,000 
hmtki ',  he  gave  laws  to  80  cities  of  the  firft,  to  300  of 
the  (eeond  and  third  order ;  and  the  ferti1e  banks  of  the 
Gtadal(}uivb  were  adomed  with  13,000  villaeei  and 
htndets.  The  At«b«  might  exaggerate  the  trutn  ;  but 
they  creatcd  ahd  they  defcnbe  the  moA  prefperou«  era 
o{  the  riehe«,  tbe  cnltivation,  and  the  populanfnefs  of 
Sp^(c). 

•  Tke  conqtKft  of  Granadt  was  Ibllowcd  by  tbe  ex^l. 
fian,  or  rather  the  pillage  and  banithment,  of  the  Jew«, 
wIr>  had  engroHed  all  the  wealth  mi  commerce  of  Spain. 
He  ii>quifitton  nbaoAcd  its  rage  8gainft  theie  unhappy 
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at  home ;  the     people,  many  6f  nhom  pretended  to  emhrace  Chriilia- 
nity,  in  order  to  preferve  their  property. 


Spaln. 
About  the^~~y" 


fame  time  their  Catholic  maieities  concluded  an  alliance  n-.r  Jl.„. 
•  .     •  . -■     .,,.•'  ,  ^  ,         Uiicovcry 

with  the  emperor  Maxi(imian,  and  a  trealy  of  mamageo:  Amehca, 

fbr  their  daughter  Joan  with  his  fon  Philip,  archduke  of  &c. 

AuAiia  and  iovereign  of  the  Netherlands.     About  this 

time  alib  the  conlrad  was  concluded  with  Chriliopher 

Columbus  for  the  difcovery  of  new  countries ;  atKl  the 

countles  of  RouiOillon  and  Cerdagne  were  agreed  to  be 

reftored  by  Charles  VIII.  of  France,  before  his  expe- 

dition  into  Italy.     The  difcovery  of  America  was  fooa 

fbIIowed  by  extenfive  conquefts  in  that  quarter,  as  is  re- 

lated  under  the  articles  M£xico,  Peru,  Chili,  8tc. 

which  teoded  to  raife  the  Spanifti  monarchy  aboYC  any 

other  in  Europe.  88 

.   On  the  death  of  Ifabella,  which  happened  in  1506,  AcctAion  of 

Philip  archduke  of  AuAria  came  to  Callile  in  order  to^''"'''^ 

take  poAeHion  of  that  kingdom  as  heir  to  his  mother-  '^'^  'S^  ' 

ini-Iaw ;  but  he  dying  in  a  ihort  time  alter,  his  fon 

Charles  V.  afterwards  emperor  of  Germany,  became 

beir  to  the  crown  of  Spain.     Hii  iather  at  his  death 

left  the  king  of  France  govemor  to  the  young  prince, 

and  Ferdinand  at  his  death  Iefl  Cardinal  Ximenes  fole 

regent  of  CaiKle,  till  the  8rrival  of  his  graitdfon.     This 

man,  whofe  charaAer  is  no  leli  fingular  than  illuftrious, 

who  united  the  abilities  of  a  great  ftatefinan  witb  the 

abjed  devotion  of  a  ruperiUtious  monk,  and  the  magni. 

ficence  of  a  prime  minifter  with  the  fcve[ity  of  a  mendi- 

cant,  maintained  order  and  tianquillity  in  Spain,  not-       ^ 

vrithftanding  the  difcontents  of  a  turbulent  and  high> 

fp(rited  nobility.    When  they  difputed  hi«  right  to  the 

regency,  he  coolly  ftiewed  them  the  teftament  of  Ferdi- 

nand,  and  the  ratiScation  of  that  deed  by  Charles ;  but 

thele  not  fatisfying  them,  and  argument  proving  ine£. 

fe£lual,  he  led  them  inleniibly  towards  a  balcony,  whence 

they  had  a  view  of  a  large  body  of  tioops  under  arms, 

Bnd 


It 


(c)  Abdonhrahman  III.  monarch  of  Cordova,  fiirpaffed  all  hi«  predeceflbrs  in  fplendour,  riches,  and  expence ; 
md  his  fubje£ls  vied  with  cach  other  in  proIuSon  and  magnificence.  Some  idea  may  be  entertained  of  the  opulence 
ind  graiuteur  of  the  Moors  of  Cordova  in  the  loth  cenbiry,  by  perufing  the  fbIIowing  enumeiation  of  thc  prefentt 
nnde  to  Abdoulrahman  by  Abumelik  his  gtand  virir,  on  his  appointment  to  that  office.  We  are  told  that  tbe  mi<. 
mSer  caufed  to  be  brought  beibie  the  throne,  and  bud  at  the  &et  of  his  mafter, 

4OS  Ib«.  of  virgtn  gold. 

Ingott  df  filver  to  thc  vah>e  of  430,000  fe^mn«. 

400  Ibs.  of  ligtmm  aloe«,  one  piece  weighiiig  140  Ib.  ^ 

joo  oz.  of  ambergris. 

)0o  oz.  of  eamphor. 

30  pieces  of  gold  tifliie,  fo  rich  that  none  bot  tbe  caliph  could  wear  it.  ' 

10  fmts  of  KhoraAiin  fable«. 

1 00  hits  of  fiir  of  a  lef«  valaable  fort. 

48  fet«  of  gold  and  filk  long  trapping«  {br  bories. 

4000  Ihs.  of  filk. 

50  Perfian  carpets. 

800  iren  eeats-of-mail  ibr  war  horfet. 

isooOnelds. 

100,000  arrows. 

15  kd  hories  of  AnlMa,  a«  richly  captrilbned  a«  thofe  on  which  dw  calipli  wu  wont  to  ride. 

loo  horfes  af  an  inicrior  price. 

10  mules  with  all  their  accoutrement*. 

4B-yaang  Ben,  and  «)  giri«  of  exquifite  beauty^  and  tnod  fumptnoufly  apparelled.  Thi«  di^play  of  richet  was 
weeapanied  with  t  nott  Aattertng  poem,  eompofed  by  the  nnnifter  in  praife  of  his  fovereign,  who  in  letum  fbr  his 
mage,  aAigned  hiai  a  pcaSoo  «f.ioo^o  picccs  of  gold,  about  50,000!.  fierling. 
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'Sptin.    and  a  {otmiatiit  tntn  of  artinery.    "  Beliotd  (raid  thc 

'^cardinal)  the  poWtrs  which  I  have  received  irom  ias 

Catholic  maieAy  :  by  there  I  govem  Cattite ;  and  will 

govem  it,  tiU  the  king,  your  maHer  and  aine, '  ftall 


«9 

iM^riice 
and  dcath 
o(  Cirdinal 
Xunene!. 


Come  to  take  poi{fcflion  of  his  kingdom.**  A  declara- 
^n  k  bold  and  determined  Ulenced  all  oppoCtion  ■,  and 
Ximenes  maintaiued  hu  autboritjr  till  the  iniyai  of 
Cbarles  in  151 7. 

The  young  kine  was  received  wtth  wdTerral  acclama- 
tions  of  joj  >  but  Aimenes  found  Uttle  caaiii  to  rejoiCe. 
He  was  Taaed  with  a  vio)ent  diforder,  fiippofed  to  be 
tbe  efieA  of  poiron  -,  and  when  he  recovered,  Charles, 
prejudked  againil  him  bj  the  Spaniih  grandees  and  Ins 
JlemiOi  courtiers,  (ligbted  his  advie<,  and  altowed  him 
tvetj  day  to  fink  into  negled.  The  cardinal  did  not 
bear  tbis  treatmcnt  witb  his  ufual  fortitude  af  ipirit. 
He  cxpc£lcd  a  more  grateful  tetum  fipom  a  prince  to 
whom  he  delivered  a  kingdom  morc  Aouriihtng  tban  it 
had  befn  in  any  fbnneT  age,  and  authority  teere  exten< 
five  and  better  eflabli(hcd  than  the  moft  illudtiout  of  111» 
anceHors  had  ever  poAcAed.  Conrcious  of  his  own  iu- 
tegtity  and  merit,  h*  could  not  there^ore  icfrain  from 
giving  vent,  at  times,  to  indigtetion  and  cotnpilBiht. 
He  lamented  the  fate  of  his  cbuntry,  and  faretoM  tbe 
calamities  to  whidi  it  would  be  expofcd  ft«m  thv  iniiy' 
lence,  the  npacioafnefsi,  and  the  ignorance  of  ffraagen. 
Kitin  the  mean  tirae  he  receiwed  a  ktter  firom  the  king, 
difmifling  him  from  his  conneils,  under  pretcnce  of  eafing 
his  age  q{  that  burden  wbich  hc  had  ib  long  and  &  ably 
fuftained.  This  lettcr  proved  iirtal  to  the  mtiniler }  iot 
^  hc  exp(rcd  in  a  fetv  houis  after  leading  it. 
Maaimilian  Whilc  Chailes  was  taking  poSsilion  of  the  throne  of 
attcmpts  to  Spaiii,  in  conreqilencc  of  fhe  dcath  of  one  grand&ther, 
getCharles  another  was  endeavouring  to  obtain  fbr  him  the  impe- 
*  rial  crown.  With  this  vtew  Maxitnilian  affembled  a 
diet  at  AugAnrg,  where  he  cuhivated  the  &vour  af  the 
elcdors  by  many  a£Is  of  beneficence,  in  order  to  engage 
them  to  choore  ihat  young  prince  as  his  fucceflbr.  But 
Mssimilian  himien  ttcver  havirig  been  crowncd  by  the 
popc,  a  ceremony  deemcd  elTential  in  that  age,  as  well 
sa  in  tbc  preccding,  he  wat  coniidered  oidy  as  king  of 
the  Romans,  or  cinperor  eleSk ;  and  no  caample  oocur- 
tihg  in  hiftory  of  any  pcrfan  bcing  choiien  fiiccefiar  to  a 
king  of  th*  Romans,  the  Geimans,  tdways  tenacioas  of 
their  forms,  obdinately  refured  to  confi>r  BpDn  Charles  a 
dignity  for  which  their  conilitution  knew  no  name. 

£ut  though  Masimilian  could  not  prevail  upon  the 
German  ele^ors  to  choofc  his  grandfon  of  Spain  king 
of  the  Romans,  he  had  dirpofed  their  minds  in  favour 
of  that  prince  ;  and  other  circumilances,  on  the  death 
<>f  the  emperor,  confpired  to  the  exaItatioa  of  Charlea. 
The  impcrial  crown  had  fo  loiig  continued  in  the  Au- 
itrian  line,  that  it  bcgan  to  bc  coniidered  as  hcreditary 
in  that  faraily  ;  and  Gcrmany,  tora  by  rcligi6us  dif- 
putes,  ilood  in  need  of  a  powcriul  emperor,  not  only  to 
prefcrve  its  own  intemal  ttanquillity,  but  aIfo  to  proteft 
it  againil  the  vi£lorious  arms  of  the  Turks,  who  under 
Selim  I.  threatened  the  Hbcrties  of  Europe.  This  iierce 
and  rapid  conqueror  had  already  fubdned  the  Mame- 
lukes,  and  made  himlsl^  mai^cr  of  E^ypt  atid  Syria. 
The  power  of  Charles  appeared  neceHary  to  opporc 
that  of  Selim.  The  exteniive  dominions  of  the  houiĕ 
of  Auftria,  which  gtve  him  an  iAtereA  in  the  prefeiV7- 
tion  of  Gcrmany  j  the  rich  f«vereignty  of  the  Nellier» 
hnds  and  Pranche  Comptĕ ;  the  «atire  ^ft6ioo«f  dtt 
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grcat  and  tnrlike  ktngdMi  of  Spain)  togctW  irtdi  (twt 
of  Napies  and  Sicily,  aU  unitcd  to  hokl  him  up  (•'the^"*^ 
iirrt  digntty  amdng  Chrittian  piteeca  j  and  ibe  nCM 
world  letmed  onlgr  lo  be  coUed  into  exiftchce  that  i» 
treafwre9  m^ht  cnable  him  lo  defead  Chriiiendom 
againA  the  inSdelr.'  Soch  was  the  Itngaage  of  tkis  pgr. 
tifen». 

Fnnd«  f.  howcwr,  no  iboner  reeeiv«d  intdUgchce  ofFMl 
the  dcatb  •(  M*xhdUan,  lba«  he  declared  hiiniit^  a  c«»->f?n(ii 
didate  for  ti>e  empire  i  aad  with  no  Itia  «cnfid«hce  s^^'^  'i 
HicceCs  than  Chades.     He  tniAed  to  his  fupcrior  ycan''^ 


l>exur. 


and  cKperience  •,'  his  griat  reputabos  ia  arms ;  and  it 
«as  iiinker  urged  in  hi«  i«voi>r,  that  «he  ii»pcttiofity  «f 
thc  French  cavalry,  added  to  t)w  &mancit  oftheG^ 
man  in&ntry,  would  prov<  itie<ifUbte,  tmd  Mt  oaly  iw 
ibiiident,  under  a  werlikc  «tnperar,  to  iet  Kiniu  U>  tlM 
ambitionofSdiiti,  but  to  break  entirely  theOttamM 
power,  atid  prevent  k  from  ever  hrrwning  daagciadi 
again  to  Geimany. 

£oth  claims  werc  f)laufible.  The  dominiens  af  Ftaii- 
cis  were  lefs  exteaitve,  but  morc  tmited  tkan  thoit  «£ 
Charks.  Hia  fubj«ds  were  numeraiU9/affive,  biave,  te- 
VCTS  of  glory,  and  lovers  c^'  thtb  k^.  The<e  wctfe 
firong  arguments  in  favtaur  at  tis  power/  To  noca&ijnat 
this  jnndure :  but  he  had  tw  mKunl  iaiKieil  isuhe  Geiw 
ttamc  body  ',  and  the  eledora,  heairing  ie-aiu:lTof  aiiM- 
tary  ftroe  on  cach  &ie,  beeamo  mei»  alapMd  im  likit 
Own  pririlcges  then  the  commea  faiĕ)y.  Thcy  itUt^ 
mined  to  f«ge£t  both  oeikdidttet,  aud  o&rcd  the  ifflp<- 
rial  crown  to  Fredertc,  iiirmaMd  the  W^,  doiu  4( 
Saxony.  £ut  he,  nndaczled  by  the  [piieaidamt  ti  ak 
objed  courted  with  fo  much  eagemef(,  by  two  ~Biighty 
iiMmarcha,  raj^Aed  tt  «itb  a^MagBaaiiaity  no  ]b&  fisgii* 
lar  tken  great.       • 

•  IM  times  af  tran^ptit%  (pmi  Vttdme\  wm  wi&  te^ 
an  emperot  who  haa  no  powti:  to  in»ade  our  Bbeitics)^^ 
times  of  danger  demand  one  who  is  'ablc  to  feciiK  onrjM 
fafety.  Tbe  TurkiSi  artnies,  kd  by  a  wariiko  ind  inc-him 
toriou*  mooaroh,  «ra  now  airaBiUing :  tbey  aic  iwJyOmli 
to  pour  in  upon  Germany  with  «  violenoe  BnkiKnn  in 
lumerages.  W*w«)«juiifttfe«  aalliar  aetr  tacpoiiun». 
The  iaperial  fcept(e  tnA  be  coaamitited  lo  ibiiie  fani 
nrare  powerfaI  than  nune  or  that  -  of  any  othar  GataMt 
prince.  We  poflĕft  BciUwt  doiainiotw^  nor  icmmmi^ 
nor  audioiity,  whidt  enablow  to  «Ncoiuner  iiich  a-lbi^ 
midable  enemy.  Recourfe  nuft  im  iMd,  iaa  thia  eBgan- 
cy,  to  one  of  the  tiv«l  monarchs. '  £aak  of  them  ctn 
bring  int»  thc  ficld  fiircea  fttfficMtM  fer  aor  dfc£EMe.  Bpt 
as  thc  king  of  Spain  is  of  Geniia(»  «attoAMn,  » iie  is  a 
member  and  prince  af  theem^re  hy  thctacrilerica  which 
deGi^cnd  to  kiiB  froiik 'his  gtanudiMher,  'and  as  hi*  dotai- 
nions  ilretch  along  that  fra«tiet  which  lies  moA  eapeitd 
to  the  cnemy,  his  chiim,  in  my  o^ion,  ia  picfenUeto 
that  of  a  ilnnger  to  cm  language,  to  eur  bloed,  «nd  to 
our  country.'*  Charles  was  dcAed  ia  cnafei]<wt»!  oflfc^ 
thisfpcechinthe  year  ijiOi  -,  .  «di»< 

'  The  two  candidatca  had  hitbette  coBdaaed  thdc  li-^ 
Talihip  with  emulation,  but  widmnt  enmity.  The^  had  a& 
evcn  mingled  in  their  competition  many  fexptefti>ai  «f 
fii<erid(hti$  aad  reganL  FraBcii  in  yarticBloe  dcoimod 
with  his  orual  vivacity,  that  hia  bcothcc  Gharlaaagri  ke 
were  iairly  and  o^ciily  i*iitecs  to  the  TaaDe  ■liii  i.li  t 
"  The  moa^aidiKMH  and  ibdHMrtc  (addeil  hc)  wiU  «m 
her ;  and  the  otber-muA  t«A  cmitaited."'  -  Biit  the  pae* 
f«i«iiM  «M  •»  beaiD:  g^yea  t»  hii  «Mi^  tki»  Fnmtk 
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iitimtd  idl  dK  padoni  n^tur^.to  dJSinointrd  uabi» 
tkm.  Hc  could  not-  fuppc«is  bis  cbagrin  and  indign»i 
ttoa  at  being  bauUed  in  ^i«  fayoarite  p^iruit,  and .  tc* 
y6itdf  ia  tSe  &ca.of  all  Europe,  tar  a  youth  jet  un- 
JuKnm  to  fanc-  The  fpirit  of  Charlaa  refented  fuch 
'"''^'contcmpt;  ai>d  froniAhis  jealouff,  aa  much  u  from  op- 
"  peStion  of  intereds,  arafe  that  eaiulation  between  thoiĕ 
lnlMinjtwo.  great  monarchi  'which>  involv«d  thea  ia  altnoA 
wi.  yetpctoal  itottiUtiet,  «ad  kcpt.thcir  whol^  age  in  con» 
»j       Aaat  ^itatian.  •-..•. 

Cbadea  a^d  Fnmct«  h^i  manjr  iatar&ring  cl^ms  in 

Italy.;  and  tkc  latter  thought  himfelf  bound  in  honour 

40  rettore  the  lut^  af  NaTaiie  tm  hit  dominioiia,  unjuftfy 

^      iiued  hf  the  cr«wn  ef  Spain.    Thej  immediately  b»- 

lcoBit  «a  to  negotiatc  \-imd  w  Hcnty  YIII..  of  Eagland  was 

tinid-  ^  lUtd  pnnce  of  tht  age  ia  power  and  in  dignity,  his 

I^^Aeadlhip  wa«  >eageriy  courted  by  eacb  of  the  rlTals. 

jp^.   jHe  waa  tht.  Matorai  gwardian  of  tbe  llbertiet  of  Eurape. 

Senfible  of  the  caniĕ<})ience  which  hi*  £tuation  gave 

I        liim,^  and  proud  of  His  pre-eminence,  Henry  knew  it  to 

he  )ii«^tenfi  to  keep  the  balanceCTen  bctween  the  con- 

4(nding  powera,  aad  to  reftrain  both,  by  not  JMning  en> 

tiieiy  wjtb  eith«tf  htu  he  was  lcldom  able-  to  reduca  hb 

Jdeaa  lo  paftioe.    'V«nity  and  Kfentment  were  the  gmt 

fpnBfP  of,a&  hitttndertakiiws  ^  and  kis  nci^hboort,  by 

taaolung  tiMic,  fennd  an  eafy  way  to  draw  him  into  thetr 

Mdims,  «nd  £DrGe.lum  upoor  many  ralh  and  inconiida- 

Mift«ut«qnie(.  . 

•  Ail  tl>e  iB^olide  Aepc  in  Henry*»  gonmment  muft 

)K>t,  heKTWKt,  bt  iapuled.to  lumielf  ^  many  af  them 

mre  oeeaSoacd  bf  tke  ambition  and  av^ce  of  his 

pritpe-auBider  and  fiiTourite  Cardinal  WoUor.     Thit 

aan^wha,  by  hit  talents  add  accampliiiunents,  had  rilen 

from  one  af  the  lowcA  conditiont  in  life  to  the  liigheA 

«■{doymcntsboiili  in ickHirch  «ad Aate»ei)joyed  a  Kteeter 

dcgmof  nowtrand  dignity  thanany.Englilh  TubjeA 

crer  ^pnBWTed,  and  govemed  thc  haughty,  prefumptu- 

mia,  (nd  nntra&able  fi»(it  of  Henry«  with  aUblute  au- 

tiiaiity*    Emndt  was  cquaUy  well  acqaainted  vrith  thc 

chaiaOcr  «f  Henry  and,  of  his  miniAer.    He  had  fua- 

oe&&dfy  ^Uncd  WoUay^  pride,  by  hosouring  him  witk 

|mnbicnfav  nm-ka  «(  ]Ht:coa£dence,  and  bcAwring  upon 

Mim  dw  appellationa  of  EatAer,  Tutor,  and  Govemori 

aad  k«  ludnbtidMd  the  reilitution  of  Taumay;  by  ad- 

tbng  a  peniaa  to  tkofe  t^feBtfa\  titles.     Hc  now  fo- 

lieitad  an  interview  with  tke  king  of  England  near  C»> 

iait ;  in  bopes  af  bcing  able,  by  &miliar  canTeriation,  to 

[^.   tttach  him  to  hia  £deadfliip  and  intercA,  wlule  he  gra- 

I       tiCed  th*  carditMl^t.Tani^r,  by  aSerding  him  an  oppw- 

iiaad«Bnity  at  di^playing  his  inagnificence  in  the  prefence  of 

^      ttto  cootts/  and  of  diGseveting  to  lh«  two  nationt  hit  in- 

Aacnoe  ovcr  their  monaiclM.     Charles  dreaded  the  e£- 

&A*  o(^iUa  praiedcd  iatcryiew   between  two  gallant 

priDocs,.  wlMfe,  hcartt  wcre  no  le6  iufoeptibIe  of  iiicnd- 

')iln|»tkaiathMr.  mannert  werc  o(  iafpiring  it.     Finding 

it  inpoSible,  koweTcr,  to  picTcnt  a  viitt,  in  which  thc 

•iank9<tif  all  .pacties  wa»  fo  nracb  concemed,  he  endea- 

«•nted  to  dofe8t  its  purpoie,  and  to  pre-oconpy  the  fa- 

vauB'  of.  thc  Eagliih  monarcb,  and  of  hit  miniiler,  by 

Aa^adAr  ••mpieifanoe  ilill  more  iiatterin^  and  more  un> 

fn-  comanoa«-   RelyiDgwboUiT  npon  Henry^s  gancroiity  fbr 

|"'7   Iris  iafcey,  he  laaded  at  I>over,  in  bis  way  from  Spain 

>^'tO'tbe>  Low  CouBtrieL     The  kin^  .of  £ngla»d,  wh« 

sna  on ..  hi*  way  taFtaiwt,  ckarmed.with  luch  an  in- 

Aaasc  of  eanAdanw,  liiiihMiedto  resciye  b«i  TOyBlfiueft  t 
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•nd  Charles,  ^iag  his  Sbort  ftay,  bad  tbc  aJdieft  not  ^  _^ 

only  to  give  Hcnry  favoural>le  impreintms  of  his  cha- '  '  »  '  '' 
rader  and  intentiont,  but  to  detach  WolTey  entirely 
^am  the  intercil  of  Francia.  Tbe  tiara  had  attra£led 
the  eye  of  tluut  ambitious  prelate  ;  aad  as  tiie  erapcror 
JuieW  that  tbc  papacy  was  the  ible  point  Qf  eleration, 
beyond  his  prefent  grca^neis,  at  which  he  could  arpiw, 
hc  madc  hlm  an  ofier  of  bit  intereA  on  Uie  fiift  va- 
cancy.  9' 

The  day  of  Charles'*  departure,  Heniy  went  over  to  Hen"?  V^*' 
Calais  with  his  whole  cotirt,  in  ordct  to  meet  Francis.  p[^Q^".^' 
l^heir  intervicw  was  in  an  open  plain  between  Guifnes 
and  Ardces  }  where  the  two  kings  and  thcir  attendants 
difplaycd  their  magiiificence  with  fuch  emulation  and  , 

profufe  cxpence,  as  procured  it  the  namc  of  the  Fie/d  •/ 
tke  Clatk  0/  Gold.  Here  Henry  ere&ed  a  fpacious 
bottfe  of  wood  and  canvas,  framed  in  Londisn,  on 
which,  undcr  the  figurc  of  an  £nglifli  archcr,  was  the 
following  motto,  "  He  prevails  whom  I  fiivour }"  ai-t 
luding  to  his  own  political  Ctuation,  as  holding  in  lus 
liands  the  balance  of  power  among  the  potentates  of  £u- 
«4«.  Feats  of  chiv^ry  however,  parties  o^gaUantry^ 
and  iiich  exercifes  as  wcic  in  that  agcreckoned  manly  er 
degant,  rathcr  than  fenous  bufineb,  occupied  thc  two 
cowrtt  during  tbe  time  that  they  continued  togetiMr, 
wbich  was  18  days. 

After  taking  Ieave  of  this  icene  of  diftipation,  the  king 
of  £ngland  paid  a  vifit  to  the  cmpetor  and  Margaret'of 
Savoy  at  Grave]ines,  and  engaged  them  to  go  along  with 
him  to  (^lalait  \  where  the  artful  and  politic  Charles  com- 
pleted  tbe  impreiKon  whicb  he  had  begun  to  maiie  on 
Henry  and  bis  faTonrite,  and  e£Faced  all  the  friendikip  to 
wbich  the  irank  and  generous  natuic  of  Francis  had  gi- 
ven  birth-  He  renewed  his  aSTuranccs  of  ailiiling  W<d- 
fey  in  obtiuning  tlie  papacy  }  and  hc  pnt  him  in  prerent  • 
poSeilion  of  the  rcTenues  belonging  to  the  fees  of  Bada- 
joz  and  Palencia  in  Spain.  He  Aattcred  Henry't  pride, 
by  convincing  him  of  hit  own  importaace,  and  of  the 
juftnef$  of  the  motto  whick  hc  had  choien  j  offering  to 
iiibmit  to  his  falc  artntratioB  any  diilcience  that  might 
«riic  betwecn  him  and  Francis.  ^ 

This  impoctant  point  being  iecared,  Charlet  repaired  Charlet  {1» 
to  Aix-la-ChapeUe,  where  he  was  Iblemnly  inveiled  with  ™*ed  with 
the  crown  and  iccptre  of  Charlemagne,  in  preience  of  a  ^^l  ^^^ 
jnore  ^endid  and  numeiout  ai&mbly  tban  liad  appeat-  ,t  Aix-la- 
ed  on  any  ibrmer  inauguiation.     Abaut  the  iiime  timeChtpellck- 
jSolyman  tbe  Mag;nificent,  one  of  tbc  moft  accompliihed, 
enterpiifing,  and  'vi£Iorious  of  the  Turkiih  princcs,  and 
•  cooAant  and  ^armidable  rival  to  the  cmpcror,  alcended 
ilte  Ottoman  throne. 

The  firil  aA  of  Charles*s  adminiilnidon  wot  to  ap- 
point  a  diet  of  the  empire,  to  be  held  at  Worout  >»  ot*  ^ 
der  to  concert  with  the  princes  proper  mea&ies  ioic 
cbecking  the  progreis  of  "  thoie  new  and  dangerous 
opinions  whicb  threatened  to  difturi)  the  peace  of  Ger- 
anany,  and  to  overtum  the  religion  of  their  anceilorsk*^ 
The  opinions  propagatcd  by  Luther  aad  bis  foilowers 
werc  here  meant.  But  aU  his  e&rtt  fi>r  that  purpofe 
were  inrufiicient,  at  it  related  under  the  aiticlet  LoTBicR 
and  Retokmatiok.  io^ 

In  I52i,.the  Spaaiards,  difiatit£ed  witlt  tbe  dcpa>-Warbe. 
tuse  of  th«r  fovereign,-  whofe  eledion  «0  tbe  cmpiie  tween 
tbey  forefaw  would  interterc  with  the  adminiAration  <«f  charl», 
bis  own  kingdotn,  and  incenlisd  at  the  avarice  of  tbe  ad.  i£«i. 
Fleaiii)£S,.  to  whom  the  dire£Uon  of  public  affittrs  had 
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^-5p«Brr   Jbeet>,cqpii|mtt<!4  fince  tbe  de»|h  of  CarcUna)lXi9»enes,  T^     ed  by  this  accldent 
' '  '-V       'yerai,.^andKe?,.  in  o^der,.to  fl»ke  off  this  opprelTion,  en* 

4«fdnintq  aD,a{roci?tjc{im  io  jn-hjjcb  they  gaye  the  name 

fit  \iv!  San^a  JmtHai  and  the  fword,  was  app^akd  to 
'••sj.the,in44n».QCudieis.  This  ieenfed  to  Francis  a  £1- 
..YDurable  jiUA^jyure   for,  rejoAating    t^e.  f9mi)y  of  John 

d'Alh«st  in  th«  ki^d<Vn.  of  Ha,varre,     Cfaai;lef  wa^  at 

a,   diilaiN;fi,frfltn  ,that  p;;rt.  of  his  doirunions,  and  the 

lroops.ufDal^j|l9tiofie4  therc  had  been  called  away  to 

.queU  tbp^cammptio^s  jp  Sp^n.     ^  ^rench  army,  under 

Andicw  de.  Fpix,  fp<4cdily.,conqper^,  I^ararre ;  butthat 
'.youog  and  incsp^enced  nohlem^n,  pu{he4  on  by  miC- 

t«iy..«rd9ur,,yepturcd  toeater  Pallile.j  ^Xhe  Spaniard?, 
.  tbOHgh  d>vid«d.among  then{^lves,^tfdjigainft  a  foreign 
i«nemy,  routed  his  forces,  todk.  hijp  pdToner,  and  recoyer- 

ed  Navarre  i^..a  ;^vtcj;  ti^e^t^j)  he  ha^  fpent  in  fubdu- 
iin§,it-  _.._._    .,.  .■•■'■. 

:  ■  Hoitilities  thi^  begun  in  one  quarter,  between  tlie  ri- 
'Val  jittOB«rch$,,foon  fpread,tD  anothu.  The  king  bf 
..Fran^  en$0)iraged.the  duke  of.  Bouilion  to  make  war 

•  soai^it  thc  «mpeijor,  apd  to  ic v;9de  I,u.xembourg.  Charles, 
,  «Ultr  hwpbjling  tjbe  ,idukfv  attempted  to  entjer  France } 
.  but.,ivt(  r^peUed  a^d  warAcd  bcfore  JV]>zieres  by  the  h- 
tmms  Chetal^cr.Bayard,  diiUnguiihed  i^qng  his  cotem- 
ipocaries  by^the  «ppellation  oi^Tie  Kn^ht  tuithout/e^ 
■fiMd,viitiaut.rif>roachi  .Kid  ptho  uuitisd,  the  talents  of  a 
?gre«t  >gener%l  to  th«,pun£tilious,honQUi  and  tomantic 
..  gaUantry  .of  the  heroes  of  chiYalry.     Francis  br^ke  into 

Ibe  hoYi  C(*int;i«s,  .whcre,  by  an  efce{s  of  caution,  an 

•  ej-^nr  not  natuiral  to.hlsi,  .^  loll  an  pppgrtunity  of  cut- 
1  ting  off  ,tbe  whole  imperiRl  army  j  and,  what.was  of  ilill 
LBooce  con&qu«ve,  he  difguiUd  tbe  conilable  Bouibon, 
.|)gr!gixing  the  comi^and  af  the  v«n  to  ihe  duke  of  Alen- 
.ijon.  ••'  .  .i  ,  .  .,  ,. 
1     Duai)g,>the<e  «pentions  Jn  the  fidd,  «n.  uiiruccefs{ul 

congTe&  was  held  at  Calais,.  under  the  mediation  of 

•.Hcrny,.'VJII,    Jt  ierved  only  to  exaiperat«  the  parties 

which  it  wa«  intended  to  rcconcile.   ,  A  league  was 

,|bon  after  concluded,  by  the  intrigues  of  WoHey,  be- 

twcen  the  pope,  Henry,  «nd  Charles,  againft  France. 

1 1kieo  had  already  ^ ntcred  into  a  ieparate  league  wiih  tbe 

■  empeipr, .  and  thc  FTCDch  were  faft   lofing  ground  in 

Italji,  .      .    , 

„  .Xhe  inrolence  and  exa£Uons  of  Mareihal  de  Lautrec, 

govemor  of  Milan,  had  totally  alienated  the  affeflions 

^  ©f,th8  Jtfil»nefe  from  Franee.     They  refolved  to  expel 

-.tbc.troops  of  that  nation,  and  put  themfclres  under  the 

igOTCtninent  of  Fr4ncis.  Sfprza,  brother.to,  Maximilian 

j[heir,j4te  duke..  In  tlu^  refoIution,  they  were  encoura- 

,£,,       g<^  by  'ti«  pope.  who  e;(commuoicated  Lautrec,  and 

RspidcoDi"'*'^-^^)')*  pay  a  confiderablc  body  of  Swifs.     The 

queft5  of     papal  army,  commanded  by  ,Prorpcr  Colonna,  an  «xpe- 

Cbarles.    -.  riemsed  genci?!,  wasjoined  by  fupplies  from  Germany 

Aand.  J^JilJile»  i  M(hile  Lautrec,  neglcaed  by  his  coort',  and 

,dfi{rte4  by  the,Swifs  in  its  pay,  was  unable  to.make 

^  Jtead  againA  the  enemy.    The  chy  of  Milan  was  be- 

trA)wd,by  thcinhabitants  to  the  confederates  j  Panna 

^oiPlapeutia  w.ere  united  to  the  ecclefiailicalftate  ;  and 

«f,tbeir  conqueflj  in  Lombardy,.  only  the  tpwn  of  Cr«- 

,  mon?,  the  caRle  of  Milao,   and  a  few  inconfiderable 

.  .i»rtii».  Den^aipAd  in  the  hands  of  the  French. 

.   Leo  X-  receiiwd  the  accouuts  of  this  rapid  fuccefs 
.  with  fuich  tpinfp<})1;s,  o£  joy,  as  are  faid  to  have  brooght 
«m  a  fever,  whieh  occaiioned  his  death.    The  fpirit  of  ' 
the  confedcracy  w«s  broken,  and  its  operaliuns  Tulpend- 
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The  Swiis  were  reciilkdf  ^6k)c  Std 
other  mcrcenaries  diibanded  ibr  warit  of  pay  j  )ited.ahi]r  '"^ 
the  Spaniards,  and  a  few  Germails  ih  the  crapetM*»  iet. 
vice,  remained  to  defend  the  duchy  t>f  Milai.'     Bol     . 
Lautrec,  who  with  the  remnant  of  his  anay  had  taken 
iltelter  in  the  Yenetian  territorics,-  detiit»te  toth  of  meh        * 
and  money,  was  unable  to  improTe  (his  'iaVoarable  «f-       j 
'portunity  as  he  wiihed.     All  his  eiforts  were  lendereA       * 
meffeAuaI  by  the  vigilance  aAd  abilily  of  CblonM  itad       i 
his  airociates.    '  '      '  '     '  .4 

Meantime  much  difcord  pifevatltii^n'  the  OBBcknnt. 
'Wolfey's  name,  notwithltanding  all  tiie  eiirpctor's  nag- 
nidcent  promifes,  was  fcarcely  nlentioned  there.  Ju£o 
de  Medici,  Leo^s  nephew,  thought  himfelf  fnre  ot  dfe 
ele^lion }  when,'  by'  an  unexp66l!cd  totn  of  £crtunc, 
Cardinal  Adrian  of  Utrecht,  ChaHes's  piecepcor^ '  wbo 
at  that  time  govemed  Spain  in  the  emperor's  nanic, 
was  unanimoully  raiied  to  thepapacy,  to  the  aitoDilk- 
ment  of  all'  Eiirope  and  tbe  great  d(gufl  of'theIta- 
,  lians.  ' 

Francis,  roufed  by  the  rifing  confeqaence  of  his  riMl,FBc 
refolved  to  exert  liimlid^  wiih  lreQi'vigoiir,  in  oider  lo 
v-rcft  from  him  his  late  conquefts  in  -£oiafaatdy.  Lai- 
trec  receired  a  fupply  of  ioaoney,  «nif  a  srinfi»i^tteBt«f 
10,000  Swifs.  Witb  this  reinferceineiitiew«iemib)ed 
once  more  to  a&  offenfive)y,  andcven  to  «dywne  «riibin 
8  few  miles  of  tbe  city  ot  Milah ;-  whcn  nMncy  ifHi 
fa!}ing  him,  and  the  Swifs  growing  matinoDS,'  he-mi 
obli^ed  to  attack '  the  impcriaUlis  ih  their  camp  at  Bi- 
cocCa,  where  he  was  repuUed  with  greai  ikaigliter,  hav- 
ing  loft  his  braveft  oihcers  and.  belt  troups.  ''S»th  «f 
the  Swirs  as  for^ved  fet  oiit  immediately  ibr  thei*>tnni 
coun'try  j  and  La<ttrec,  -der^Muriag  of  beoig  able  b>  krrp 
the  fieTd,  .retired  into  I*tahce.  Genoa,  'iii'hich'AiU  le- 
mained  fubje£t  to  Frimcis,  and  aiBdc  h  eefy  -to  execate 
any  fchemc  for  the  recovery  of  Mtlan,  was  foon  aher 
taken  by  Colonna  :  thc  authority  of  the'  empeiw  and 
his  faaion  ^vas  everywherie  eftabliflied '  in  Italy.  The 
citadel  of  Cremona  was  the''fole  fbrtre&  which  rcmaiBtd 
in  the  hands  of  the  Frcnch. 

The  «(HiAion  of  Francis  'for  fttch  a  fucceffion  of  eai- 
fortunes  was  augmented  by  the  unexpedid  arrival  oi-sn 
Engliih  herald,  who  in  the  hame  of  his  fovereign  de- 
clared  war  ag«inft  France.  The  courage  of  thb  escei- 
lent  prince,  however,  did  not  f6r(ake  him  \  though  hb 
trearury  was  cxhaufted  by  expenfivc  pieaAites,  no  >e& 
than  by  hoAile  enterprifes,  he  aAembled  a  co«ifidct«blc 
army,  and  put  his  kingdom  in  a  poSure  of  defcnce  for 
refifting  this  new  enemy,  'without  «b«ndoning  any  af 
the  fcheines  which  he  was  forming  againii  tlK  coipe- 
ror.  He  was  fuxprifed,  but  not  alanned,  «t  iiich  a  de- 
npnciation. 

Meanwhile  Charles,  willing  to  draw  «s  tnuch  adm- 
tage  a$  polTiblc  frbm  To  powerhil  an  ally,  paid  «■feei)adS° 
vtfit  to  the  court  of  England  in  his  'way  to  Spi^ . 
where  his  preience  was  beConie  neceSuy.  -  His  -(ikitA 
exceeded  his  moft  ranguine  exped«tions.'  He  'not  «nly 
gained  the  entire  iriendihip  of  Hcnry,  whr.  pttbKclyt»- 
tiiied  the  treaty  of  Bruges ;  but  difarmed  the  ufeiHBrfPt 
of  Wolley,  by  aiTuring  him  of  the  papacy  on  AdiiaB^ 
death ;  an  event  iĕemingly  not  dlRknt,  by  reafim-  of  liis 
age  and  infirmities.  In'  con(equence  of  theii!  n<goda> 
tions  an  Engljth  army  invaded  France,  un<kr  the  'com- 
^mand  of  the  carl  of  Surrey  j  whoj  at  the  end  af  tiie 
campaign,  was  obHged  to  retiiĕ,  vriti  Us  iiorces  greaily 

itduced, 
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IL^    irillrnil.  Trithtiiit  'rptr.Ti'^''  t~  niakp  Iinnrelf  ]^;t(lcr  of  froin  enterUmingan^  thoughts  of  marchinr  Into  Italf.    SpaiK 

I»  *'oiHbpi»*e  wititMn  thg.Jrep.cht  trooljer.    Chniles  was  more  But  hefore  his  enemies  were   able    to  firtke   «   blow, 

r        JKtiMWts-ia  Spkiin  ^  lie  fQoq,quelie(j|  tlie  tumiiUs  whic^  Fr;incis  had  aiTembled  a  great  anny,  with  which  he  ho- 

1  .      M  thes»  ari£en  in  his  abience.         ,  ',       ,  V^^  ^°  dilconcert  all  the  emperor'»  ichemes,  by  niarch»      j^ 

,Whilethe,.Chriflian^pnncef  were  th.us  w^nmg  each  .  ih^  It  in  perfon  into  Italy :  and  tbis  bold  mearure,  tbernntiis 


•»)»t!$  Itrcn^^  $qlymaa,;i,^e  M^nidceiU  entered  riuii- 

Cr^  and  made  h>iriii:lf-Atail,er  ut  Bc^^rade,  reckoncd 
chiqfba«iey  of  ihat  kipjjdom  aMinrt  jhe^  Turkiih 
pwm.  y,.  j^itpHTBged  by  tl^js  ruccels,    h?  '  (urned  "his 
vi3orious    arms  againA    ttie  illand  of  Rhodes,  at  that 
tiat  tke  feat>af .tk^e  J^nights  /^  St  Jo|>if,  qf, Jerulalem  ; 
lisn-  «nd  though  «vBry  princp,  JA  ihit,   age '  ackhp\vledg«d 
|f  jo-  jilhodes  to  be  the  great,  byilwaTk.  of  Chriileiidom  in  the 
ttft«  fo  yiolent  was  iheir  "animoiity.agamli  e.iich'  other, 
(hat  UKy>.iiitFered  Solyman  withput.  ^iilurbBnce  to  cariy 
M  1m«  operatioos  again/l^  that  city  apd  ifland.      Liije 
Adam,  the  grandm^iler,  inade  a.  gallant  defence  }  but, 
lifter  incredibW  eSorts  of  courage,  ^paticpce,  and  military 
pondnS,  during  a  iicge  of  iw  m9ntjtis,.|ic  was  obliged  to 
iurrender  the  place,  having  obtamed  an~honoarahle  ca- 
pitula^n,  £com  .tb<)j,fuitani.  wbo  admired  and  rcfpe^ed 
ki44ieroi«.qu»iitm(fFeRu9P£a  <ii^diVlALTA^i    CWailes 
an4  Ftfno»  jYerp  etp^y  alha^ned  of  haying  oc^aiioned 
fiicb  aloi»,tlo.C|}riiiUuidpm  by  their  contefts  ;  and  tl^e 
*o>PMO|a  kj-  *fl!f,f4  reparation,  gyanted  to  the  knights 
6f  St>  Jc^%^  iinail  ifland  of  Malu,  where  they  fixed 
tbdr  mfi4mce,.  Ri)d  continued  long  to  retun  their  an- 
ci(nt>4pirit„  tboughmuch  dimlmihed  in  power  and  iplen- 
dour.    > 

.  A4aan  Vi..thoi)gk.the.crieatureof  the  emperor,  and 
deroted  to  liiMntereil,  endeayoured  to  a^ume  tlie  'tm< 
pirtiality.itiiich.biecame  the  common  &tl)ier  of  Cbriften- 
don,  aad  laboured  to  leoppalp  the  coatending  prlnces, 
that  thcy  might  unite  in  a  lcague  againii  Solyman, 
wholeconqttefi  af  Rhodcs.rendered  him  more  formida- 
bie  tban  eTer  ta  Eitrope.  The  Italian  (lates  were  nd 
lers  deijrous  of  peace  than  the  pope :  and  To  much  re- 
gard  was  paid>  by  the  hoAile  powers  to  the  e.xhortatiohs 
of  bu  holiners,  and  to  a  bull  which  he  iiTued,  requiring 
all  Chriilian  princes  to  confent  to,  a  truce  for  three 
ycatSt  thatlhe  impcrial,  the  Frencli»  and  the  Engliih 
•mbaS^adors  at  Rome,  wcrp  empovwrcd  to  treat  of  that 
l^atler  ;  but  while  tbey  waHed  their  time  in  fruitlefs  ne> 
gociatioBS,  their  malters  were.continuing.tbeir  prepara- 
lioiu  foi;  war  ^  and  oiher  .negociatipns  fo9n  took  place. 
iKcMThe  conrcdeiacyagaiail  France  became  more  /o^ida- 
itnc]  ble  tban  ave,r,       ..  ,   . 

*  Tbe,  Yonet^nt,   who  had  hitherto  adhered  to  the 

*■      Fi«nch.in(erp(i,  ibrmed  engagemenis  with  the  emneror 

IbTi  lcGilriDg  !^ncis  Sforza  .in.  the  ,  pqfieiIion    of  the 

■^acltj  of  lyiilan,)  and  tjbe  pope,  from  a  periiialion  tbat 

the  ambition  of  the  Prench  monarch  was  the  only  ob' 

j.  fiatk  to  .  peace, .  acccded  to  the,  fame  alliance.    The 

,iE)^)n>tinety  the  4ukes  pf  l^ertaia  and  Mantua,  and  all 

.4ie-ltaliaiv  pow^n^  f<)llowed.  thic  eiample.     Francis'  wai 

•i%ft  tnthfut  a  ii^^,aUjr,  ,tq.reJ6it  tl?e  effprt$  pf  a  mul- 

tllMieof  ^miea,  whpre  ^Hnjrs  «Terywhere  thrratenpd, 

i-^a^  Mrhofe  territoues  encompafi«d  his  doininions.     The 

«Dtpacarin  peribn  menacqd  France  with  an  inv;iiion.  on 

(he  fide  of  puienne ;  the  f<(V^ces  oi  England  and  the  Ne- 

therlands  faovered  oT^,r  Picardy,.^d  a  numerous  body' 

•t  Grcrmana  wa$  nreparlng.to  rarage  Burgundy. 

.^    Tbeidrcad  of  fe,Aui(iy  and  fuch  powerful  adverratie5, 

it  was„(houg)itt,  would  hare  obliged  Francis  to  keep. 

lnboUy  OB  tlu  dtSea£ive,  oi  at  leail  Uare  prcvented  him 
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moce  formidabIe  becaufe  unexpeAed,  could  fcarrely  baMmaicho  to« 
failed  of  the  derired  effca,  had  it  beeii' Tmmediately  car- '^"^ '*"!rt 
ned  into''teecution.     But  the  difetfvery  iof  a  doinellio''"^  '^"^ 
confp!r'dcy, '  whibh    (1^Veatened    ihe  'ddkudion   of  histurrbys* 
kingdom^  obligcd  Prancis  to  ilop  ihort  at  Lyonc.  domettic 

Charlbs^^dhke  of  Bourbdn,  Ibrd  bigh  contlBble  dcoDCi/incT, 
Frartce, 'was  »•  prince  of'the  mott  ihining,  metit :  his 
great  talents'  equiilly  iitted  hiiti  fbr  the^  counoil  or  the 
hĕld,  while  bis  eminent  i«rvice8  to  the  CK]<vn  intitled 
hlm  to  its  'firfl  '{ayour.  But  unhap^ly  Lou>fa  dnclicri 
of  Angoulĕme,' the  klng*»  mothei-,  "had  contraded  "a 
tioleht  averfion  a^idnil  tlie '  hoiiib  o^  Boutlton,  and  had 
taught  her  fon,  over  whom  ihe  had  acquired  an  abfolut« 
arcendant,  to  view  alllhe'conftiible's  adion*  with  a  jea. 
lous  eye.  'After  repcated  affrents  he  reiired  liom  couit, 
and  Kegan'  to  liilen  to  ihe  advfinces  of  tb'e  emperor'**- 
mini^eis.  Meantime  the  diKhel's'of  Bourbondiedjand 
as  the  conllable  was  no  lefs>  attiable  ihan  aecompliAied^ 
(he  ducliels  of  Angcoleine,  Hill  fufceptible-of  the  tendes 
painons,  fbrmed  '  the  (bheme  of  marrying  him.  •  Bnt 
Bourbon,  w^^mig^h^'  have  expedcd  every  thing  to 
wtiich  an  ambitious  mind  can  arpire,  £rom  the  doating 
fondn^(s  oF  a  ^oman  who  goyemild  her  lbtv  «nd  tke 
kingdom,  inca^iable  of  imitatmg  Louiia  in  her  fudd«iv 
traniition  from  hlte  to  love,  or  of  meanly  coimterftit> 
in^  apallioh  for  one  who  had  (a  iohg  pt>rfued  him  witli 
unptbYoked  hhiHde,  tejcAed  Ae  match  with  difdun,  and 
tuned  the  propofaI'Tnto  tidibiJte.  At  onoe  deTpi^ed  and 
!nfulted  by  (he  m'^  '^hom'  lott  only  ooidd  kaTe  «oade 
hcr  ceafe  to  perfecut^,  X.ouifa  was  filled  with  all  tke 
ragk  of  dilappointed  womin  :  ihe  tar*Ived  to  roin,  iince 
Ihe  could  tiot  many,  Bourbon.  For  tMs  purpoie  flie 
(iommenced  an  iniquitDus  fuit  againil  him  j  and  -  by  the  ' 
chicanery  of  Chancillor  du  Prat,  the  conttalik  tras  ihip- 
ped  of  his  whole  ^mily-eilate.  Driven  to  derpair  bji 
fo  roiny  injuries,  he  enteted  Into  a  4ecret  conefpond- 
ence  with  the  emperor  and  the  king  of  England  ;  and 
he  pt«pofe4,  as  foon  as  Francis  Aoutd  have  otx>fled  the' 
Alps,  to  raife  an  infurre£iion  among  his  numerous  va(^ 
fal$,  and  itttroduce  Gareign  etiemies  in(o'the  bear(  of 
France. 

Happily  Franci$  got  iritimatioA  of  thit  confpiracy^ 
'  before  he  Ieft  the  ktngdom  ;  but  not  being  fui{ioiantly' 
convinced  of  the  conilable*s  gidlt,  he  fuffered  (o  danger- 
ous  a  foC  to  ercape  ;  and  Bourbon-  entering  into  the  em- 
peror's  rervice,  employed  all  the  fbrce  of  hi$  enterpriSng. 
genius,  and  his-great  tatent»  fbr  war,'(odie  prejudiocof 
Ws  princi;  and  hi$  native  country. 

In  confequence  of  the  dircovery  of  thit  pkt,  md  tke. 
'  efcape  of  tHe  powerfuI  corifpir«tor, '  Francit  reliitquiihed 
'  his  intention  of  leading  his  arttiy  in  perfot^  into  Italjb 
'He  was  i'E;norant  how  far'  the  inf<>^i<in  had  fpi«ad  among 
his  fubje£Is,  and  afraid  that  his  V)b(h)0«  might  enceorage 
them  to  make  fome defperaieattempt  ih  favour of  a  man      ««7 
fo  much  beIovcd.     Hc  did  not,  however,  abandon  kis  4.  French 
deCgn  oh  ihe  Milanefe,  but  fent  forward  an  army  of"™y  «■>'«» 
30,000  men,  undcr  the  cominand  of  AdmiriA  Bonniwt.  '  '* 
Colonna,  who  was  cntruited  nith  the  defence-  of  that- 
duchy,  wai!  In  no  condition  to  reiiil  fuch  aTorce)  srmI 
ihe  city  of  Milan,  on  which  the  whole  territoty-  4e> 

•    i>ends, 
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«entU^.pu^  have;^lat  into  the.Iua^ds  oi  tb«  Frencb, 

aad  not  B^otuTet»  w)k>  pofieS«d  none  <)i  the  taLents  of 

•  general,  waAed  ^ia  ttsip  in  frivoloui  enterpTilei,  till 

tbe  inh»hitapts  rccoyered  £i^ni  their  conAematioD.    The 

)inpefi^  army  wa*  reinforccd,      Colonna  died  y  and 

haj^noj,  Yiceroj,  ofNaples,  fuccceded  hin  tn  the  core* 

iDAnd;  but  the  chief  diredion  of  inilitarf  i^rations 

was  cajminitted  to^Boorbon  aTvd  the  marqui$  de  Peicara, 

tb«  greateft  generals  of  their  age.     Bonnivet,  detiitute 

9f  troop;  to  ofpok  tbis  ncw  ^nny,  and  ilill  morc  of  the 

talent;  which  could  render  him  a  match  for  its  leaders, 

after  various.movements  and  encounters,  waa  reduccd 

to  the  neceAity  of  attempling  a  retreat  into  France« 

He  was  fpllowed  by  the  imperial  generals,  and  routed 

Se&ated  at«t  ĔiagtaiTa,  where  the  famous  Chevalier  Bayard  wm 

»^S'*^*-   kilkd.       ,  .  ^  ■ 

Th);  emperor  and   his  allies  were  leis  fuccers(iil  in 

tbeir  attcmpts  upon  Francc.  ,   They  were   baiHed   in 

eveTJ  quarter :   and   Francis,   though    flripped   of  his 

]b»lian .  dominions,   mieht  Rill  have  enjoyed  in  fitfety 

tbe  glory  of  having  deiended  his  native  lungdom  againft 

«oc  wilf  of  £un^  ;^d  fapve  bid  defiance  to  all  hi^  cne- 

mies ;  but  underttanding  tbat  the  king  of  England,  diD' 

jo,       couraged  by  bis  fonner  fruitlefs  enterprifes,  and  dirguA» 

IV«ocisile>  cd  witbtbe.emperor,  was  making  no  prepaiations  for 

lenmnes      gny  atteinpt  op  Picardy,  his  ancient  ardour  feized  hin 

i°  ?"^'       for  the  conqueft  of  Milan,  and  he  detcnnined,  notwith- 

fgjj     '^'llanding  the  adranced  feafon,  to  march  bto  Italy. 

The  French  army  no  iboner  appeared  in  Piedmont, 

than  the  whole  Milanefe  wu  thiown  into  cannemation. 

Tbe  ca]Htal  opened  its  gates.    The  fofces  of  the  empe» 

nr  an<|  S&irza  retired  tp  Lodi :  snd  bad  Prancis  b«ea 

So  fortunate  as  to  pttrfue.  them,  they  nuft  have  abandoo- 

•d  tbat  peft,  and  been  t(rta!ly  di^pciTed ;  bi4  his  evil 

genius  led  bim  .to  befieve  Pavia,  a  town  t£  cmSdcr». 

able  ftrength,  well  ganubned,  and  dcfcnded  by  An> 

ite       tonio  ^  I^cy^a,.  one  of  tbe  brayeft  oSiccrt  in  tbe  Spa- 

Iidefeated  nift)  fervice^  before  whicK  place  he  was  defeated  aod- 

Bndtaken   tgten  prifoncr  on  the  twenty-fourtb  day  of  February 

pnfonerat   ,^^4.  ^' 

The  captivity  of  Francis  filled  all  Europe  with  aUrm. 
AlmoA  the  whole  French  asniy  was  cut  off ;  Milan  was 
hii)nediately  abandoned;  and  in  a  few  wceks  not  a 
Frencbman  was  left  in  Italy.  The  powcr  Qf  the  cm«- 
I|eror,  and  Aill  more  bis  ambition,  bccamc  an  objc£l  of 
untverlal  terror ;  and  refalutions  were  everywherc  takea 
to  fet  bounds  to  it.  Meanwhile  Fnuicis,  deeply  im- 
jgeSed  with  a  &nfe  of  his  mi^ortunc,  wrote  to  his  mo- 
ther  Louifa,  whom  he  bad  left  legent  of  the  kingdom, 
the  following  ftiort  butexpce(&velettcr  :  '*  All,  A^dam, 
is  loft  but  honour.''  The  fame  couricr  that  carried  this 
ktter*  carried  alib  difpatches  to  Charles ;  who  received 
*^^^"*  the  news  of  the  Cgnal  and  unexpe£ted  fiiccefs  which  had 
crowned  his  arons  with  the  moft  bypocritical  moderatioja. 
He  would  not  fuflfer  any  puUic  rejoicings  to  be  made  on 
accoui^t  of  it ;  and  faid,  he  only  yalued  it,  as  it  would 
prov«  the  occafion  of  reftonng  peace  to  Chriftendom. 
Louila,  howeyer,  did  not  traK  to  thofe  appearances ;  if 
Ate  eottld  not  pre(er\^e  what  was  yet  left,  ftie  detemHned 
at  leaft  tbat  nothing  Aiould  be  loft  through  her  o^ll- 

gmce  jQt  weakneu.     InAead  of  giving  herrelf  up  to 
ch  lamentRtions  aa  were  natural  to  a  woman  io  re- 
markable  far  matemal  .tendemels,  fiie  difcoi«eied  all 
die  fore(l^htj  and  exerted  all  the  adivity,  of  a  canrunv 
aate  politlci^a.    $he.  took  eyetj  polTibie  «us^rure  &r, 
■■        "     I 
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p^ltjng  tbe  kingdom  ia  a  poilure.  of.  de&ncc,  wliilfl  4» 
employed  all  ncr  addreu  to  appeare  tbe  reJir^biicnt 
and  to  sain  the  frieDdlhip  of  England ;  and  a  say  <^ 
comfort  nom  ibat  ^u^rier  ioo^  hroke  in  ,upoa  tbe  preoch 
affuts. 

Thouch  Henry  ViJ(I.  had,not  entered.lnto  the  war 
agunft  France  fram  any  coocerted  poUtical  riews,  ha 
bad  always  retained  fpine,ia^peried  idea  of  that  babnce 
of  potter  whicb  it  was  nccelTaty  to  ^intain  bctsrccK 
Charles  and  Fi8ncis  ;  apd  tiue.  prefervatian  Df  H-hich  b« 
boafted  to,bc,his,{ieculiaf|ofi^C...  ^y  his  alliance.  with 
the«m|)cror,  he  hopedto  .lecnrcr  (bate  .piirt  of  thoiii 
territones  on  ihc  continent  whicb  had  beioDged  to  his 
anceAors;  and  therefbre.willingly  contributed  to  gtw 
him  tbc  afcendjency  afaove.his  rivid  ;  but  ha^ing  neKi 
dteamt  of  u\y^  ercnt  (b  dcciiiye  and  ^tal  aa  the  vidar|r 
at  Pavi9,  wl^'ch  fecmed  notonly  tQ,bav«  binkea,  but  ta 
bave  annihil^tcd  the  power  Qf  Ftancis,  Ite  now  becasoc 
fc;Dfible  of  his  oiy^  dangc^,  as  weil  ad  that  of  aU  JUuape, 
fram  the  lob  of  a  proper  eounterpoilĕ  to  tbe  power  of 
Charles.  Inftead .of  t|king,  advantam .Qf  tbe-diAniajI^ua 
condition  pf  Praace^  .|ieqQr  .thn^niit.dcletmincd  >^^^ 
afttft  her  in  her  prefent  calamities.  Snne  dirgMilsat^^^ 
lud  uken  place  betwcen  him  and  Cbarlcs,  and  ft3i  wn* 
between  Charlet  and  Woliiĕy.  ,  The  elnratjoi^  )>£.&• 
cardinal  of  Medid  to  St  I^cr^  chaii^  on  the  dcstk  of 
Adrian,  iinder  the  name.o^  (iUeinent  YH.  kad  nide  the 
£ngli(h  miniAer  (en(iblet<if  the  iaiiBG^rity  oCtbe  cwpe» 
rpr^s  promilĕs,  wbile it  estinguiihed  all  ht^bopes  of  tbl 
papacy ;  and  he  refalTed  on  reven|e.  .  CbziicB,.to^ 
had  fo  iil  fupportcd  the  app^arance  of  oMdaatian  wUA 
hc.aSiimed,  when  firft  «Mcuraoed  Df  hia  go|Bcl  ^ittiat, 
tbat  hc  had  already.changed  ki»  ufiial  fiyle  to  He^,$ 
•nd  inSead  of  writiog.te  him  with  bis  owa  b*nd,  4nd 
iiibicribtng  bimfelf  "  yeur  aSedifO^  ibn  and  Genfi|i,n 
he  didated  bis  letters  te  a  Uacttaiy,  aad  Smply  liih» 
lctibed  himfelf '«  Ch^rl^."  Influcitccd  by  ail  thelii 
motive»,  together  witb  the,  glory  of~iai£Dg«  &1]cb  eno> 
my,  Henry  liAened  to  the  Aatteiing  fubiai(}iacis  Qf  Loid* 
&  ;  entcred  into  a  defenfiTe  aUiance  with  hcr,  ac  regcat 
ef  Ftance,  and  cngaged  to  uie  hia  beft  oSioea  in  ardcr 
to.  procure  thc  delimsncc  af  bec  ba  batk  t  ttate  ai 
captiTity.  >     ii] 

MeaQ\f^ile  Franas  wat  ligoioiidy  ceiifined  )  SBdle.-^^i^' 
Tcre  conditionE  beiw  prepo(ĕd  to  hin.«s.  tb»  ^rice  "^7^^ 
hisliberty,  he  drew  nis  dagger,  and,  poiating  it  at  hii^^ 
breaft,  ctied,  "  'Twere  better.  that  a  king  Oioald  die 
tbus  !"  Hit  hand  was  witiiheid :  and  Aatteiing  hira- 
(elf,  when  he  grew.  cool,  that  fHch  piopafitioos  coold 
not  come  dire&ly  fi;om  Chatlcs,  be  deSned  that  ha 
might  be  removcd  to  Spaip,  «^ese  the  eiBiictor  tbcn 
teuiied.  His  teqiieft  was  caaapMed  with  ;  bat  Wkn- 
guiihed  lopg  befocc  ,he  obtaiped  a  fight  of  fais  «on^M- 
ror.  At  lalthe  was  faToi;fed.with  a  yidt,;:  an4-th»(a»* 
peror  dreading  a  general  caBibination  againK '  huB,  or, 
that  Francis,ras  fae  thrcateiied,  migbW  in  'the  obftiiM;y 
of  his  heart,  xefign  his.ciowa  ip  tbe  d«ufhin,  •gi<eed4e- 
abate  (bmcwhatoi  his  .£xmcr  dqaands.  A  ttaaiy  wac 
accordingly  conduded  at  Madrid  ;  ia  con&qucilce^ 
whi^ih  Frai)cis  obtained  his  liberty.-  The  tittti  atliSb 
in  this  treaty  was,  that  fiurgiwi4y  (hDuld  bej^ored  t* 
Charles  aa  the  righthil  inbecttanc*.  ef  bis  ai>ocftore,  and ;  ^ 
tbat,  Frapcit's  two  cldeA  («ns  (hould  b«  Immcdwatdy  de>~^^i 
IiYered  up  as  hofiages  ior  the  perfiantaace  .t>f  thecon-' 
ditiont  flyniUtfid.    Jhe  .ei^a^,|e£  tbc-$aptiTe  moi-' 
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tl^k  m^b  &rhb  children  wa>  maie^ari  die  borderi  bctween 
'»'■'  Pnnce  and  Spiiin.  The  moment  that  Prancit  enteted 
kis  own  dominions,  he  mounted  a  Turkiih  hor&,  and 
puUing  it  to  its  Tpeĕd,  traTed  his  hand,  and  ctied  aJood 
feveral  times,  **  I  am  yet  a  king  !  I  am  yet  a  kitig." 
lil^tB  Prancisnerer  meant  to  execute  the  tieaty  ot  Ma- 
eitcthedrid;  he  had  eren  Ieft  a  proteH  in  the  hands  of  nota- 
iim  nes  befste  fae  iigned  it,  that  his  confent  (liould  be  con- 
!*"'  Sdered  as  an  invibluntary  deed,  and  be  deemed  nuU  and 
Tdid.  Aetaordtngl^r,  as  ibon  as  he  aniYed  i»  Prance, 
he  af(<;mb1ed  the  ibstes^  of  Bargund^,  wbo  "proteited 
againd  the  articie  relatrre  to  their  |rrovtnce ;  aikd  Frim''- 
css  eoldljr  nepised  tothe  imperial  atnbailadors,  who  urgel 
the  immediate  executian  of  the  tteaty,  tltat  .he  woul^l 
rei^biiity  periorm  the  articles  relativ^  to  hiinlklf,  but  ift 
dnu  aSnEGng  tbc  PcEnch  maiwrch^,  Iie  looillM  dii«ift- 
cd  bjr  the  ieidb  oF  tbe  natton.  He  made  tlse  higheii  ac'> 
iMoirlridgementi io  tlteking  bf  Engiand  far  his  iriendl^ 
iiiterpofitt«n,'  nnd  oSiered  to  be  entirelT'  guided  by  kik 
coaniels.  -Cha^les  aad '  bis  mintfteTS  faw  that  they  ytctt 
•rei<-neacti«d  iit  thbfe  «ery  arts  of  negtytiation  in  whidi 
[  Ihey  fe  mncb  endled,  while  die  Italran  ftates  obferved 
«idi  pleafiite,  that  Francis  was  rerolved  not  to  execute 
•  tieaty  which  they  conGdered  as  dBngcroas  to  the  !!• 
berties  of  Enrope.  Cleaient  abfolv«d  him  from  the  oath 
whicb  Iie  had  taken  st  MaSiid ;  ^bd  the  kings  of  Frano« 
and  Englaiid,  the  pope,  the  S«tfs,  tlie  Yenetiaiks,  the 
Tlereniinesi,  and  the  duke  of  MilaTi,  entered  into  an  al'- 
liance,  to  wbieh  they  gare  the  name  of  the  Hoiy  Ltague, 
becanfe hitHatitieii  waa  at tlse  head  «£  it,  in  order  to 
«bUge  tbe  empetor  to  ddrver  np  PrmcisS  tvra  fohs  m 
dK  ^ayment  of  a  rea^dnablsTanibn,  ahd  to  r»«ibiMiih 
Mmsb  in  the  quiet  poSelion  6S  tbe  Milanefe. 

In  conTe^uence  ef  this  league,  tlK  confederate  army 

•aok  tbe  field,  and  Italy  otice  more  became  the  fcene 

•(  war.     But  Prandt,  wfa6  it  was  tboaeht  woald  have 

infnifcd  Tpirit  and  vigaar  into  tfae  whok  body,  had  gone 

ibtaagh  fiiob  a  lcene  of  dilirefi,  that  be  was  became 

£ffideBt  of  hiidilf,  diihuaAiI  of  his  fortunc,  atid  de- 

fii«ia  of  tnmqmllity.     He  Aattered  himfclf,   that  th« 

dmd  ahme  of  fueh  a  confcderacy  would  induce  Charles 

t»  Iiften  te  what  wm  equitable,  snd  tberefai«  negleded 

to  fend  dae  reinibrcements  to  his  allies  in  Italy.    Mean^ 

lime  tbedokeo^  Bonrbon,  who  commanded  the  Irrtpe* 

liaMa,  lud  made  bimfelf  mader  af  the  whole  Milanefe, 

t(      af  which  the  emperor  had  promired  him  the  inteft1tarfc ; 

ttt-    and  his  trtx>ps  beginncng  to  mutiny  ibr  want  of  pay, 

M>*  he  led  them  to  Roine,   and  promifed  to  enrich  them" 

■"^'with  tlie  <poih  of  that  city.     He  was  as  good  ais  his 

word;   ibr  though  he  himfelf  was  ilain  in  plantirig  &' 

feding  ladder  agatnR  the  wslts,  his  foldiers,  tather  en-' 

raged  tban  difcaarageA  by  his  deatb,  mouttted  to  the 

aftult  v*ith  the  udnoA  ardonr,  animated  by  tbe  great' 

n«fe  of  the  ptiae,  and,  etitrting  the  «ty  iWoTd  itllnnd,' 

lf      phndeted  it  fat  iĕyetul  day». 

hC  ^'Nltyer  did  Reme  in  kny  «ge  (\3fkt  fo  many  calamt-' 
y^  ties,  not  e«tnfroiB  tbe  Barbarians,  by  whom  Ihe  ttas 
*^  often  fbbdacd,  the  Huns,  Vinwfel«,  or  Goths,  a«  rtow 
Asmt  tbe  fetrjedt  of  a  ChriAian  and  Catbolic  motMrcb. 
Wbat«vcr  ms-re<i|iediib1e  inmodeAyi  or  fect«d  hi  t«l(-' 
gio»,  'faemcd  tmly  the  tiMre  to  t>nm»ke  ibe  tage  oif  the' 
nMlery.  Yirgins  iafiered  tietatiDn  mihe  arm»of  their' 
parentt,  «nd  upon-  thofe  altarr  to  wbieb  (hey  bad  HtA- 
»r  fiifety.  YenenMe  prelatis,  -a^ter  enduring  e^e^y  ih- ' 
^ilitf  aaierety  twtwc,  wwethrown*  iMer  «bngeaihs,* 
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•nd  raenaded  witk  tbe  «oft  crbel  deatk,  in  «ttdiar  td    ^i*i» 
make  thehi  revcal  their  fecrrt  trea^ores.     Cleount  him- '      V    "^ 
felf,  who  had  neglcAed  tcmake  hb  eicape  in  time,  was 
taken  pTifonej',  and  ibund  tbat  the  facrednefs  of  his  cha- 
raAer  could  netther    procure  him   liberty  nĕr  iefpeft.       ,,g 
,He  was  confined  till  he  ibould  pay  an  enormous  ranibm  The  pope 
4mp6fed  by  the  ^i^otioas  anny,  and  iurrender  to  the  conSoeda 
«niperor  ail  the  places  of  itrength   beionging  to  the 
cburch. 

Charies  recdved  the  news  of  this  estraordinary  cveatshuneiul 
wiih  'equal  iiirprire  and  pkaliire  ;  but  in  order  to  coa- hypocrif/ o|' 
ceal  his  joy  iroiti  his  Spaniih  iiibjedU,  who  were  tiHed  Chadet» 
«^th  horror  at  tbe  infult  offi;ced  to  the  Ibrerdga  poil-  < 

tiff,  aud  to  leiren  the  indignation  of  the  reft  ai  £urope, 
he  expteffiKl  the'  m6ft'  proibund  forrdw  for  the  fuccefs- 
of  his  arms.  Hie  put  himfelf  and  bb  court  into  mourn- 
ing ',  ilopped  the  rejoTciiigs  for  the  btrth  of  his  fon  PM- 
Itp,  and  ordered  praye^s  to  be  put  up  in  all  the  churches. 
of  Spain  Sar  the  recovery  of  the  pope^s  liberty^  which 
Le  could  immediately  have  procured  by  a  letbsr  to  Iils. 
generah. 

'i'iie  ooneern  expreilBd  by  Heiiiy  and  Fraitds  Sor  i&e 
calamity  «f  ttieir  ally  wbs  more  fincere.     Alartodd  rtt 
the  progteis  of  the  imperial  anns,  they  had,  even  be&ne^ 
tlie  taking  of  Rome,  cnter  into  a  clofer  aUiance,  and 
agreed  to  invade  the  Low  Countries  'wilb  a  poweriid' 
Brmy  ;  but  no  fooner  did  diey  hear  of  tlie  pope's  cap- 
ti-vity,  than  they  changed,  by  a  new  tteaty,  the  lcene  af 
tbe  projeded  irar  from  the  Netherlands  to  italy,  and  re- 
foIved  to  take  iIk  malt  vigoroas  iiieafiiret  for'  re&irine 
him  to  liberty.     Henry,  faowever,  contributed  only  tad-      t^ 
Itey.     A  French  srmy  entercd  Italy,  onder  the  com-  A.  Prencti- 
mand  of  Marlhil  Lautrec }  Clement  obtained  his  fre4-  »™y  "•««»• 
dom ;  and  war  was  fbr  •  time  canied  on  by  the  <^*'*if*- •  ^^1,1^* 
derates  with  fttccefs ;  but  the  death  of  Lautrec,.  and  the  ruined.. 
revolt  of  Andrew  Doria,  a  Genoefe '  admiral  in  the  fer- 
vice  of  France,  entirely  changed  the  &ce  of  afiait«. 
Tiie  French  army  was  utterly  roined  ^  and  Erancis,  di& 
caursged  and  almoil  exh^ufted  by  fe  taany  unfuccĕf9fbl 
enterprifes,  began  to  think  of  peace,  and  of  obtaining 
the  releafe  of  nis  ibns  by  conceAions,  net  by  tbe  terror 
of  bis  arms. 

At  the  fame  time  Charles,  notwithiisnding  the  ad* 
Tibtages  he  had  gained,  had  many  reafon$  to  wiih  fat 
•n  accommodation.  S&ltan  Solyman  baving  overm>t 
Hungary,  was  ready  to  brcak  in  upon  tbe  Autlrian  ter- 
ritories  with  the  whole  force  of  the  Eaft  ;  and  the  pro- 
grefs  of  tbe  K.eformation  in  Germany  threatened  th« 
tranquiility  of  the  emplre.  fn  confequence  of  this  fi< 
tUBtion  of  a&irs,  thongh  pride  made  both  parties  con- 
ceal  or  diffemble  their  real  ientiments,  two  ladies  were 
permitted  to  reiibre  peace  to  Europe.  Margaret  a(  isr ' 
AoAria,  Charles*^  aont,  and  Louifa,  Francis's  mother,  ^**^*,**"" 
Diet  in  1529  at  Cambray,  and  fettled  the  termt  of  «c-^i^^ 
oommodation  between  the  French  king  and  the  empe- 
ror.  Francis  agreed  to  pay  two  milUons  of  crowns  a« 
tiie  ranfom  of  his  two  Ipnt,  to  reSgn  the  lbveTeignty  of 
Flandert  and  Artois,  and  to  foTego  all  his  Italian  ctaims;. 
and  Chatles  ceafed  to  demand  tl)e  relHtuUon  of  Bor- 
gundy. 

'  AH' th<^  fieps  of  this  negbctation  hadbeen'co)mimni- 
cdted  lo  the  king  of  England  }  and  Henry  was,  bh  that 
occalidn,  fo  geherous  lo  liis  frtend  a*d  ally  Fr»ncis,  tha» 
he  fcht  hrm  an  ac^aittal  of  near  fir  hundred  thoufantK 
ctOKhs^  iA  Mder  to  enidile  lum  te  fulfil  bb  agreementc 

witk 


Digitized  by 


Google 


t4t 

Charlei 
goet  into 
Ckrnuny. 


H3 
He  under> 
take*  an 
eipedition 
>againft  tlie 
ilMc  of 
Barbary. 
Aa  ij4i. 


S    P    A  '15 

uith  CTiarles.     But  Francis'i  lulian  canfed«rates  were 

'  left  fatisfied  with  the  treaty  of  Cambrajr.     Thej  were 

almoft  whoUjr  abandoned '  to  the  will  of  tlie  emperor } 

■nd  (eemed  to  have  no  other  mean«  of  fecurity  left  but 

.  fai<  equity  and  moderation.     Of  thefe,  trom  his  paft  con- 

iduA,  they  had  not  ^ormed  thc  moft  advantageous  idea. 

£ut  Charles'»  prefent  circumAances,  more  eTpcciaUyiii 

^egard  to  the  Turlu,  obliged  him  to  behave  with  a  |^ 

nerofity  inconCdent  with  his  chara£ler.     The  Floren- 

tines  ijone,  wliom  he  reduced  under  the  dominion  of 

die  family  of  Medici,  had  reafon  to  complain  of  his  &• 

-«ecity.     Sforza  obtained  the  inyelliture  Af  Milan  and 

-hispardon  :  and  every  other  power  eiperienced  the  k- 

.nity  of  du  conqueror. 

After  harlng  received  the  Imperial  crown  firam  the 
-hands  of  the  pope  at  Bologna,  Charlet  proceeded  epi 
-his  journey  to  Germany,  where  his  prefence  was  become 
highly  neceSary  ;  fbr  although  the  conduA  and  valoar 
<of  his  brother  Ferdinand,  on  wbom  he  had  confcrred 
.the  hereditary  demlnioni  of  the  h6u&  of  Audri»,  .aad 
'who  had  been  elefled  king  of  Huagary,  had  obliged 
Solyman  to  retire  with  irifarny.and  lols,  his.retum  was 
to  be  feared,  and  the  dlibrders  of  religion  were  daily 
increafiDg  ;  an  acconnt  of  which,  and  of  the  emperor'i 
tninfadions  with  the  Protedants,  b  given  under  th«  ar.> 
ticle  Reformation. 

Charles  having  exerted  himrelf  as  much  as  he  ooald 
againA  the  reformers,  undertook  liis  fitfi  expedition 
.«gaind  the  piratical  ftates  of  Africa.  Barbary,  or  tbat 
part  of  the  African  continent  lying  along  the  coail  of 
the  Mediterranean  iea,  was  then  neatly  in  the  fame  con> 
dition  which  it  is  at  prcfent.'  Morocco,  Algiers,  and 
Tttnis,  were  its  principal  (bates  ;  and  the  two  lail  were 
neds  of  pirates.  BatbaroAa,  a  famous  corfair,  had  fuc- 
«eeded  his  brother  in  the  kingdom  of .  Alqiers,  which 
he  had  formerIy  aATiRed  him  to  ufurp.  He  regulated 
.with  much  prudence  the  interior  police  of  his  kingdom^ 
«arried  on  his  ptracies  with  great  vigour,  at\d  e^cteuded 
Jus  conquefls  on  the  continent  of  Africa ;  but  pecceiv' 
ing  that  the  natives  fubmitted  to  his  government  with 
impatience,  and  fearing  that  his  continual  depredations 
wottld  one  day  draw  upon  him  a  general  comlNnation  of 
the  Chriliian  powers,  he  put  his  dominions  tmder  the 
f>rote£lion  of  the  grand  fcigmor.  Solyman,  Battered  bf 
itich  an  a&  of  &bmifiton,  and  ,chanx>ied  With  the  bold* 
nefs  of  ihe  man,  o£fered  hiiti  ihe  command  of  the  Turk< 
i(h  fleef.  Proud  of  this  dillindion,  BarbaroiTa  repaired 
to  Conllantinople,  and  made  ufe  of  his  intluence  with 
the  fultan  to  extend  hu  own  dominion.  Partly  by 
iiorce,  partly  by  treachery,  he  ufurped  the  kingdom  of 
Tunis ;  and  being  now  poffefled  of  greater  power,  he> 
canied  on  his  depredations  againil  the  Chriilian  Aates 
"with  more  de(lrttflive  vioIencc  than  ever. 

Daily  complaints  of  the  piracies  and  ravages  com» 
initted  by  the  galleys  of  BarbaroATa  were  brought  to 
the  emperor  by  his  (ubjeds,  both  in  Spain  and  Italy  ; 
ftnd  all  CbriAendora  feemed  to  look  up  to  him,  a>  its 
greateft  and  raoil  fortunate  prince,  for  relief  irom  this 
new  and  odious  fpecies  of  opprelTion.  At  tbe  &ffle' 
time  Muley-Hafcen,  the  exiled  king  of  Tunis,  iinding' 
none  of  the  African  princes  able  or  willing  to  fupport 
bim  in  recovering  his  throne,  applied  to  Charks  {di  .«f- . 
fiAance  againil  the  ufurper,  £quRlly  defirous  af  deli-) 
vering  his  dominibns  from  the  dangerousj)«ghbotu:h«od 
«f  BarbarolTa,  of  appearing  a«  ibe.  prptedor  .flf  .a^  wn-i 
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fisrtuBal«  pHnoe,  aad.ofjacqnii«»g  the  glory  annexd%  mI 
that  agc  to  eYety  expedition  againft  the  Mahometitai^^M 
thc  emperor  readily  cendaded  a  tieaty  with  Muley  HA       | 
oen,  and  fet  bil  lue  Tunis  wkh  a  £mnidable  armaaienr. 
The  CroLetta,  a  fea-port  town,  fortified  with  300  piecn 
.of  cannon,  was  taken, .  tngether  with  ail  Baiberoi&' 
fleet :  be  was  defieated  in  a  ]»tched  battle,  and  10, 
Chriilian  flavcs,  haTing  knocked  off  tkeir  £etters,  mdTu! 
jnade  tl>emfelves  Baafters  of  the  etladel,  Tunis  waspit.^^ 
paring  to  fucrendcr. .  Bnt  while  Charles  wacdcMberaditg''^''^ 
on  tbe  conditions,'  hia  ttoop»  feaiing'  that  tbey  «0Did|*^ 
he  deprived  of.tbe  bobty  wjiich  they  had  ncpeded,cici 
bn^e  fnddenly  into  the  town,  and  piUaged  and  oA 
Sa.GttA  without  diftin6kian.      Thirty  thcmiand  peiiem 
periihed  by  the  fword,   and    10,000   werc  made  pii. 
ibners.     Theiiaeptre  was  seSoied  to  Muley  Hafren,  oo 
«ondition  tbnt  he  (ho^ld  acknowledge  h(in&lf  a  vaffiliif 
the  croMm  of  Spain,  put  into  thc  emperor^s  hands  aU 
ibe  fortified  fe«-porta  in  the  kingdom  of 'Tonii,  aod 
pay  anuully  13,000  cromrns-ibr  tbe'fitbfiftcnce  of  the 
Spantih  garrifan  in  the  Goletta.     There  piHBts  hmg 
fet^led,  and  20,000  ChriAian  {lavcs  fieed  ftom  bondagi 
eitlier  bj  arms  or  by  tmaty,  Charles  retumed  lo  Eo- 
rope,  wheie  Itis  preCnce  was  becnoe  neceffary ;  whiie 
BarbaroOa,  who  had  retired  to  Bona,  reaavered  mw 
Arcngth,  and  again  be^me  ihe'  tynnt  of  the  OocaD. 

The  king  of  France  took  advantage  of  the^cn^iercr^^' 
aUence  to  revive  his  preteniions  in  italy.  The  tieity'' 
pf  Cambray  liad  repi«ffed  bnt  not  estngniihed  the, 
Aames  of  difcoBd.  Fnncis  in  p*artic«dar,  «4io  wuted 
only  for  a  favounble  opportonity  of  icooTering  ftc  ter- 1»  H 
rilories  aod  reputation  which  he  had  loft,  canriiraed  to 
negotiate  againft  his  rival  with  diSetcnt  courts.  Bot 
all  his  negotiations  were  difconcerted  by  ttnfcrefecD  kc- 
cidents.  The  ddath  of  Clcnient  VIL  (whom  be  M' 
gained  by  marrying.his  ibn  thc  duke  of  OrIeans,.-a6er.' 
wards  Henry  II.  to  Catharine  of  Medid,  the  nieee  of 
that  p<»itiff),  deprived  him  of  all  the  fuppart  whicli  lie 
hoped  to  Feceive  fnMn  the  coart  of  Rome.  The  Idi^ 
of  England,  occupied  with  domeAic  carcs  and  ptjtSbi 
declined  engaging  in  the  a&irs  of  the  coBtiMnl }  and 
the  Proteftant  princes,'8ffociat<d  by  thc  leaguc  of  Saak 
kalde,  to  whora  Francis  had  alfo  applied,  and  ^Aa 
ieened  difpofed  at  firll  to  liften  to  him,  fill^  with  m* 
dignation  and  refentment  at  the  cruelty  with  wbiell 
fome  of  their  reformed  bretbren  had  been  trcated  in 
France,  refufed  to  have  any  conneAion  with  the  eneoy 
of  their  leligioo. 

Francis  was  neither  cniel  nor  bigotted  :  he  was  too 
indolent  to  concem   hinifelf  about  religious  <fifputes; 
bttt  bis  principles  beciHning  fufpe£led,  at  a  timt  wben. 
the  emperor  was  gaining  inunortal  glory  by  his  expedi. 
tion  agaiDft  theinSdcIs^  he  fotmd  it  neceffary  to  T^n^ 
cate  hiwfetf  by  ibme  extraordinary  demonttiation  0^16-'  ^^ 
verence  for  the  eftabliihed  faith.     The  indiicreĕt  teal  oF|&iiiiM 
fome  Prbtffttnit  conyerts  faniiflied  him  with  the  eeci-rit;»! 
fion.     They  had  aSiyed  to  the  gates  of  the  LonTresini'"**^ 
other  public  pkces  phpers  containing  indecettt  ic9te- 
tions  on  the  titcs  of  the  Romiih  diorch.    Sia  rf  die 
perions-concemed  in  tbis  raih  adion  were  feizcd ;  ind 
the  king,  pretdnding  to  be  ftnick  with  hener  Bt'their 
blafpbemies,'  appoin£ed  a  ibl«nn  prhceilion,  iri  taia  to ' 
ayert  the  wrath  of  heav«n.    The  holy  iaciament  wss'        I 
carried  through  the  city  of  Paris  in  greot  pomp  :  Fiv>>         | 
>cis  widkcA  uammcd  b«feN  it,  bcsinig  •  teiich  <?  ^ 
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\ifni.i  ihe  pnnces.«f  iIm  blaod  rapported  tlle  ctmopf     had^eĕtiMlI  poSiBle 


g^  p  A 


ap>B»ofa|vit($.^beiMble9mHMd  bebind.  In'prefeticeof  this 
mwmtts  iiffeinUy<»ilhe  liui^  deolaied^  tlut  if  one  df  hn 
han(i«{K«n  infeSed-  with  hatMiy,  he>iM-ouId  etft  k  off 
wldi  ^he.  othcrj  i">and  !l  waoldt  facrtfice  (kd«led  he) 
eveii  09  pvm<ahi]dien,  tf:  £aiiiid  .gDtitj  of  that  crime." 
A»«n  awftt}  pn)«f  of  iiis  incarit^ ,  -tlie  fiK  nnkappy  pei'' 
roMwhqh«d  bcen  fazBd;>ireai  -piArlialy  ba«4t';  before' 
tbe  pcoceSkK  wasfiniihedr-!Bild  in  'th«imoft'&rtie^mdn>."' 
titf,  Xhe]r>«e«e  €xed  upon  »  aiachineiwhieli-  defcend-> 
ediato  the  diutesii^sDdjrairBedialternMely,  until  thcy- 
ex^«d>-~N9 '^'«ndeilhBt 4her(SKhteAanl>-p^eea  were- 

iBBe»fe(J  M  fi»ch  W^Mwty  -  "   '      '    ^""'  '••■•'    '  "     - 
T 
>ta 


Co  t^rminate  .their  diStjrpnces  JU)    ^Spyiw 


airi  amJcaUe  mahner  j  and  Charles,  findmg^'him  fo.eager 
to  run  into  the  fnare,  fav6ured'  tlie  dccepti.on,  and,  Jjjt 
fcetnrng  tb  liRen  to  hls  propbrals,  gained  yjt  mgre  '^me 
for  thb  execution  of  his  ambitious  projefls.  iji 

•   rf  rtisfortunes  h^d  rendered  rrancis  too  diffident,  fuc-tpi»rles  at- 
ctfs  had  made  Charles  too  i^hguine.     He  prefumed  oaJ'["P" '° 
nothhig  lefslhan  the  fubverfi6n  6f  thePrencK  inonar-f^]!^'^*"* 
chy  ;  nay,  he  conSdered  it  as  a  certain  evenf.     .Haring  Q,ona,chy, 
chafed  the  ^orces''^^  his  rival  out  of  t^edmont  and  Savoy^, 
he  pnlhed  forward  at  the  head  of  50,000  men,  contraiy, 
to  Ihe  adv)ce  of  his  moll  e^Sperienccd  miniHers  atidgene- 
raJs,'-tb  inv!lde  the^foutherh  province9  6f  France"i  >vhile 
two  other  armies  were  ordered  to  enter  it,  the .  onei  on 
the  fide  W  Pltrardy,  the'other  on  the  fide  of  Chaippagne, 
Ht  ihbiight  k  impoAtble  that  Francls  could  refift  fo  , 


jrjrjwcii, •  thottgh,  unOipportod   bf<^nf>(9\lY,   eWih^-' 

mawied.jMS  »fik>y  vr  ady<into>^toi»aMh*  die*  fK>nttet%  of 
kto-  %|y,  iip^etT^Tettncc-n^sahHSiting^thcidalce^er  Milsh' 
'Mfn(,«,.br«a«b 4I .tJK4w»tof-3nab«iiaj^inip«ltiWg'to"de«th-»  nfthy uwĕipJsaedattatltson fuch diSerent ^uarters j  but,^ 

liJitainiKi^doe.iiMEhca^rtliohsioiwu^iihowe^.^^^oti''   h«  fi!Kind  hitn{felf  tnlAaken.  "    ' 

t(^  a4«)y4dir«£kiaiiiT  ..lallMd «{ MtMhbg  4ii«£U^  .™      ™.     ..     .      t   .     -     ..        .  -  >  .•, 

tii^}Viilai)Qf«,.  £BacH>.ci 
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'  The  r^entth  ihonirch  fixed  on  the  moft  «iffe£lual^ljut  i»  dif- 
'liofiiliti«s 'ttgtJMAthe'-   pte«  fot'defe4ting  the  inVafioi(  of  a  powerfuI  enemy  >  W'"*«* 
di^.qf  S^0y,..t«illi  whcm!>iwhail<canfeftd^b«  diftitis»      artd'lte'pnidently  perfevered  in  foIIowing  it,   thoughg^^  *" 
fi^^And^K]Ni>wh«abhe^adifflnMiokuhi('<^and  bcrfor<i-the-'  contraty  tc/his  own  natural  temper  and   to  tne  gchius 
eit4  pfiih*^<csmpaigil,this.fc^ie  vprince  fiMr  4iimfelf>'  of  hii  people.     He  determined  to  temain  altosether 
ntjp^  p(.aU'!j)H  ^■JBit)nBif«:«wpt'<he  ipPOTintee-oP'  upon  the  deienfive,  and'to  deptiVe'the  enemy  of  ^b»ftr-i 
Piiidv()»li<7d£9(caniffete..hi»id>itf4itanas,  the-eit7'of''  endft  by  laying  waite  the'  coimtry  before  t.hem.    tThe 
Genev^  (h4  i0>«teigBky«if  «ikichhridlaitned,  and  wbete 
(Afi  ite£»fni4dtdpiMQBSiibad.al(eadjr)got  footihg,<threw  off 
'h>«>jiAlvr  hMd  it»jnvoh.drbwiBloo^  withk  the  laf9 'O^ 
tl^  tjdjg^mii  Hwattryt»! .  Gbioem  loasithbtk- ati  irapimtil 
c>tr»i««4  AiUiainliijKnetned  entiroly  frer  *< 
-  Jt^ittli»  IrtiWrtlS  rhff'diafce.iof  Swwy  ifaw«0'  reft>Oree 


exccution  of  this  plan  was  committed  to  the  mare&hij 
MdiHmorentty  its  atithor,  a  man  happily  fitted  for  fuch 
a  tnril  by  the  tnflexible  feverity  of  his  difpofition.  He. 
mad^  choice  of  a  Arong  camp,  under  the  walls  ot  Avig- . 
non,  at  the  cohAuence  6f  the  Khone  and  Durance,  whet^, 
he  affentbled  a  conCdetable  sltmy  ;  while  tKe  Ijing.  with  . 
bitt]ii>^^.cat(kei:9c't  proleiUattt  iand'.iaS'hiSTnisfortunes"'  anOther  body  of  troops,  eiiciimped  at  Valence,  highei; 


waK|ff:hi«Ay(«ec4Gmtd  b;[lhi*abtachiiieni)ito.the  impe 
liai  int|)MiflnJ>«:badr  a.tttb-taLtmmediBtcairiihincc.'  •  But' 
C3ni{jlpViVi^!»ws  ju(Vret«raad./ram.his  A&tcan  expe- 
ditic^i;W»|iMft  ^bic tauicn<khim"the'  Bcoe^ary  fttpport. 
Hi»<tEp(4t)i7oi(««i«t>tii4tly:drain«dv.  andihe' was  obKged 
to  di{h4od'hiih.ftri»]hit(ll.the  <cotiid.>(aife  new  fupplies. 
M^  ^iijie  jthe  .4fl**ki  oLSisnm  duke  vi  Milan  «ntirely 
chw|g«d,tJ^«initii«e>Afithe  «nnr,'anil  affi»rded  the  empe- 
r(«>^l  l^i^mciA^inepcirt^^tr  «<<EUon.  The  Freitoh  iho-' 
''>«|bi'ftiP4et«(t}£M  loking  up  umiiiwas  at  onoe  «at  off ; ' 
bu^  th4>d(il^(^  died.^witbout  iffue,  all  Frenci«*s  rights 
to  t^f|il(;hyio£,Mil«ni  which.he  hadyickied  ortly  tty 
Sfaj^fr;m)4:]ni«  deCttndantS»  retnmed  to  bim  in  iull  Jbrce: 
He^ij^atlj,renfl«fed  his  dlaim  to  it  >  and  if  he  had'or-' 
der«^bia,annyiin»4ediat«ly  to  advance,  ke  might  hav« 
.  iDade  bim(elf  mafter  of  it.  But  he  unforluiiate]^  watled' 
his  time.in  fEuitlefs  negptiabons,  while-ihis  ntore  .politic* 
rival  tpok  ]»off«Aon  «r  the-dueh^  aa  a  vacanl  fi«f  of'the 
CBtBUK  ii  ^t^ithough  Cha^s  fc«aited  flill  to  admit  -the' 
equity  of  Fr.anc)#*s  claim,  he  dekiyed  ^ranting  the  in- 
TcAi^i^  u^er  vari<>u$  preteMci,  andiWBSiracretlyiakin^ 
eveQ(  .ppiTibk  Atei^uK.  to  .pKKceut  him  .£rom  regaining 

Dia(ing  th^  dme  gained^.in  this  menner,  Chak-les  hbd' 
ic(ir|)ite4  his  .^napccn,  and  of  couiie  hit  annics ;  'and' 
finding  h^nfalf  in  a  oonditiion  iar  wacr,  he  at  laA  threw 
off  the  i{i9ik,iinder  i|ihich  be>had  fo  long  coacealed  ihi« 
deSgos  fcam  jdt«  cotut  «f  ,F«anice..  liitcriDg  .Rome  with' 
^eat  pomi^  ht|>f)con«iM)ced  hefoie  -tha  pope  and.  car'' 
dina)*,  affembled .  itt .  fuU  c<mitftoiyv  'a.^yiolmt  inveAiva 


up'the  Rhone.     Marreillts  and  Arles  wete  the  .ohjy,., 
towns  he  thought  it  ne<;effary  to  defend  ;  and  ea^l)  of ,. 
thefe  he  furni(hed  with  a  numerous  garriibh  of  hjs  }>cSt..  J 
troops.     The  inhabitants  of  the  other  towns  wete  c^in-,;  ^. 
peilid  to  abanddn  their  habitations:  the  fottjfic:atio.ns 
of  ftt6h  places  as  might  have  afforded  ihelter  to  the  epq-    . 
my  were  IhroWn  down*;  corn,  forage,  and  'provifioiis  pf 
every  kind,  were  carrilid  off  dr  dedroyed  j  '(ttie  mills  ^nd    . 
ovem  Were'hiined,  and  the'  w^dlls  filled  up"or  rendered 
ufekfs.        •'>  ^  _,,^ 

This  deva(fAti6n  exten<}*d  frt)m'th'e  Atps  to  Mw-!  ,! 
^eiUM,  and  iVom  theibk  to  tbe  confines  of  t^aijphipy  j  ., , 
fo  that  the  emperori  when  h^  atrived  with '  the  van  ,of 
his  artny  on  the  confines  of  P^vence,|inftcarf.(3f  that 
'richatid  populous  colmtrjr  wHich  he  ĕxpc«ed  t'o  ent^r,,  ' 
'beheWnothing  buf  one  vaft  rfnd  defert'foIitude.  .  ^f e .  ' 
did  'rtot,   however,  '  derpait'  of  faccers',  "'though  he  iaw . , 
tbaWie  Would  have  raany  dliEcuhies  t6  encounter  j  'and 
'  as  a«  enc^uragemltnt  tohis  oflicers,  he  made  them  li^e-  \ 
ral  pToiRife^  ot  lands  and  'honours  in  Ffatice,  '.^ut  all . ".^. 
the  land  which  an}r  of  them  obtiined  was  a  gr'ave,  ah.^, 
theiiOTOirter  loft  much  honcjuj  by  this  rath  ^n^  pre-    , 
fumptu6ta  enterpr1fe.      Aflet   uiiru(:cefsfully'  invefting 
Ma»feillei  and  Arles,  afWrr  dttempting'  in  vai^  tj)  ^raw.   \ 
Mo*tat6reilcy  ftom  Mi  camp  'at  ^  Avignon,   and  <i'cit.;' 
darifi^'to'ltttack  it,  Charlis  havin'g  ipent  two  inglotipji^.' .^ 
■  moi«iw-in'Ptovence,  'arid  loiV  one 'ha]f  of  his  tt oops  by 
'  difeafe  Or  by  iaraine,  was  usder  the  neceffity  of  ordeting, 
•  a  retwaii;  *id't'h6Ugh  He  wss  fome  tiini:  in  molion  'Ibe-  , 
forethe  enemy  fiifpefticd  his  intenti(Jn,  it  was  ,cohdu£l. 


agai^  Frat)9if,  by  way  c»f  ,rĕply  tohi»  pi«pofitions)Gon>"»^«d  witK'  i^  nittch  'precipitation  aWd  4>fotder,  as  to  de 

cemiag.t^e  invel}itw!c>  of  MUan. .-  Yet  Eransi»,  by.an<->fervb  «h*' «ittie  6f  H  fflfeht,  fih(ia  the  light  {roops  of. 

unacc^a^table  J^t»liMc.flMitJnU«dLtajn«g«daita,  «•.'i^it  -'Pninte  twried  k  rtit6  "a  perfe^  i<out. '  'Hie  invafion  ol' 
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Picardy  ^aa  not  more  fuccefsful 

"*  were  obliged  to  letire  without  e&ding  waj  eon(|iicft  a£ 
>inporta>ic«. 

Charla»  had  no  fooner  condu£l«d  the  batteted  re- 
mains  of  his  army  to  tlie  frontier»of  Miian,  than  he  fet 
eut  foc  GenoB  ;  and  unwiUing  to  cxpofe  hiaa£elf  to  the 
feom  of  th«  Italians  aftar  fuch  a  reveric  of  fortuiic,  he 
eittbarked  direAl^  for  Spain. 

Meanwhile  Prancis  ga(ve  hiin(elf  up  to  tLalr  vaia  re> 
ientlnent  wlHch  had  form«rly  difgraocd  the  profperity  a£ 
his  rv/tA.  They  had  frequently,  in  tbe  courfe  of  their 
qnarrel8,  given  each  otber  theUe,  and  mutual  challengeS' 
had  besn  fent ',  which,  though  pMd«Aive  of  no  ierious- 
confequence$  between  tb«  pjsties,  had  a  powerful  tm- 
dency  te  encourage  th«  pemicious  praAice  of  duelting. 
Gharle»,  in  hi«  invedive  pronounced  at  Rome,  had  puo- 
Ikly  accuftd  Prancis  o£  perfid7  and  br«ach  of  fattb ; 
Francis  now  exceeded  Charles  in  the  indecency  of  his- 
acculiitions.  The  dauphin  dying  ruddenly,  his  death 
was  imputed  to  paifoii :  MontecucuU  his  cup-bearer  wm 
put  to  thc  rack. ',  and  thali  nnhappj  nobleman^  in  (he 
agoniet  of  torture,  accufed  the  empcror^»  gencials  Gon- 
zaga  and  de  Leyva,  of  indigatiog.  him  to  the  deteSable 
ad.  The  croperor  lnfflfclf  wa«  fufpc£led  ;  itay,  this  ex- 
tortcd  aonfeffion,  and  Ibme  obicure  hints^  were  conii- 
diercd  a«  inconteilable  pKX)&  of  hi*  guilt;  thoagb  it 

>  was  cvident  to  all  mankind,  that  neither  Charle»  nor  his- 
generals  could  have  any  inducement  to  perpctrate  facb 
a-  crime,  as  Francis  was  ilill  in  the  vigour  of  life  him- 
fclf,  and  had  two  fons  beSdcs  the  dauphin,  grown  up 
to  a  geod  age, 

But  the  incenfed  monaich'»  refentment  did  nat  6>ap 
bere.  Francis  was  not  fatisfied  with  end«avouring  to 
biacken  the  charafler  of  his  rival  by^an  ambiguous  tef- 
tiraony  which  led  to  the  moft  injurioos  fu^aens,  »id 
upon  whick  the  moft  crud  conKi-u^Uons  had  been  put ; 
lic  was  willing  to  add  rebcllioa  to  murdtr.  F6r  this 
purpore  he  went  to  thc  parliament  of  Paiis  ;  whete  be> 
ing  Teaitcd  with  the  ufual  A>lemnities,  the  advocat«-ge- 
iieral  appearsd,  and  accufed  Charles  of  Aaftria  (ro  he 
afied*d'  lo  eall  the  emp«rar)  of  having  violated  th«  tTea> 
ty  of  Cambray,  by  which  he  was  freed  from  th«  he- 
mage  doc  to  the  crown  of  France  for  the  countics  of 
Artois  and*  Jlanders  >  adding,  that  this  treaty  being' 
now  void',  he  was  ftill  to  be  coniidered  as  a  ^aAal  ot 
France,  and  confcquentIy  had>  been  guilty  oF  rebellion 
ia  tahing  arms  againft  his  fovereign.  The  charge  'was 
fuftained,  and  Charles  was  fummoncd  to  appear  be!fore 
tho  parliament  of  Patis  at  a  day  fixed.  The  term  ex- 
pired  ;  snd  no  perfon  appearing.in  t^c  eaiperor'S  name, 
thc  parliament  gBve  judgement,  that  Charles  of  AuAria 
hnd  forfiiited,  by  rebcltion  and  contumacy,  th<  countics 
of  FIandm  and'  Artois,  and  declared  theie  fieff  Tcwuted 
te  the  crown  of  Prancc. 

Francis,  foon  aft«r  this  twn  difplay  of  bis  tmimofity, 
iBRrched  into  the  Low  Countries,  a»  if  he  bad  intcnded 
to  «ceeute  the  {entence  pr-onounecd  by  his  pailimnent ; 
but  a  fufpenfion  of  arms  took  place,  through  the  inter- 
pofition  of  the  quoens  of  France  and  Hungary,  belbre 
any  thing  of  confeqQence  wa»  eSWled  ;  and  thi»  cefia- 
tion  of  hoftiUties  was  foIlbR-ed  l>y  a  trucc,  concluded  at 
^Gce,  throBgh  the  mcdiation  ef  the  reigning  pontiff 
Paul  III.  of  the  famify  of  Famefe,  a  man  of  a  venci«ble 
chara£ler  and  paciiic  ArpoTition. 
£ach  of  thef«  tival  prmces  had  Siong  r«afons  to  ia- 
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the  impedal  f«rcs«    dinc  tbem  to  pMce.  The  iiiMicet  of  bodi  Wci«  tatSuA  i)i» 
ed  ;  and  thc  emperor,  tbe  more  poweriid  of  tfae  tMi^^nH 
WBS  de«ply  impMSrd  with  the  dread  of  -  thc  TaAik 
arms,  wkich  Francb  had  draiwn  upon  him  by  a  leagniTnn^ 
with  Solyman.     In  confeqaence  af  tliii  Itague,  Bubt-lasn 
roSii  with  a  great  8eet  appeared  en  thc  ooaft  of  Ntpl«;*|<^'l( 
litlad  tliat  kingdora  with  coniicmatien  ;  landcd  witlMDt^°^ 
rcTiitance   n«ar  Tannta ;  obl^ed   CaAts,   a  phce  of 
feme  ftrengtb,   to  &riendcr ;  pJumlered!  tiie  adjacent 
country  ;  and  wa»  taking  meiifures  for  fccBring  and  tt- 
tcnding  his  conqueft3,  wben  the  imespeded  Knvat  of 
Doria,  the  iainous  G«naefe  adinirBly  together  witb  the       ' 
pope's  galleys  and  a  fquadion  of  the  Vciietian  deei, 
made  it  prudeitt  fot  fcim  to  ratirc.    Th*  fultan's  foKti 
aiib  invad«d  Hungary,  whcre  Mabmct  thc  Turiciih  ge- 
nera),  aitcr  gaining  ieveral  iiiferier  advantxges,  dtf«»ttd 
the  GeimanB  in  a  great  battle  at  E&k  en  tbc  Dm. 
Happily  far  Charles  snd  Europe  it  was  net  in  FnMis'» 
power  at  tho  janAure  cither  to  jbin.  thc  Ttirks  or  li^ 
icmble  an  anny  ftrong  «nough  to  penetrate  int»  tlie 
Milaneie.     Thc  «mpcrur,  faowever,  wa*  fcBfibl*  that  Iw 
coold  not  loog  icfiil  tbcr  eSoits  af  tw«  facb  powetfid 
coniaderates,   nor  «xpe£t  that  the  faaie  fortanate  dr-      1 
cumftane««  would  concnr  a  fecaiid  time  in  hi»  iavoar;      J 
he  tlierefoFe  thought  it  oeccffiEry,  boib  ibr  Iw  iidety 
aiid  reputation,  to   give  bis  eoBicnt  to  a  truce:  ta^ 
Franci»  cl>oiĕ  rather  to  mn  the  liik  af  difoU%iag 
new  tAlj  the  fultan,  tban  to  draw  en  his  hcad  tbe  in^g^ 
nation,  and  pohaps  the  aim»,  of  all  Claittendom,  by 
obftinateIy  obdiuAing  tbe  sc-didsliihnient  oi  ti«iiqiat- 
lity,  and  «ontributing  to  the  aggniidiz«meB|  of  t^  Ia> 

Thefe  coniMcntions  inclincdthc  contending  nmMicl» 
t»  liften  to  the  argumcnts  of  thc  holy  iitthcr ;  bel  ke 
fettRd  itr  impoftible  M  biing  abont  a  final  accommodaliin 
between  them,  eecb  ini}exit>ly  pet£iling  in  aSĕrting  hi* 
own  clainiK.  Itot  eoulA  he  prcvail  on  tliem  t»  fce  eae 
another,  tbough  both'  came  to  tiie  plac»  of  reiui«voai': 
fo  great  was  tnc  remaiRs  of  diiboft  and  mnooi»',  or  iaA 
thr  diAicalty  ^  adjuitine  the  ceicmoniol  \  Yet,  iii^m»'^ 
bobh:  as  it  may  f«em,  a  tew  dayt  aiter  figniQg  the  tinceit< 
the  emperor,  in  his  paSiige  to  SarceliBnB,  bcmg  dzivai|^ 
on  the  coaft  of  Provence,  Fnncis  invited  Imb  to  canc 
aftiore ;  frankly  viiilcd  him  on  board  hi*  gnUey,  and 
wa»  received  and  entcrtaiiicd:  with  the  warmeil  danen- 
ikations  of  eftecm  aid  aCe^on.  Charles,  with  an  cqml 
dcgiee  of  «onfidcnc«,  paid  tbe  king  n«xt  dny  a  vi^  »t 
Aigue»-mortes ;  where  thcie  two  hoftiIe  rinb  and  wn- 
diAive  ernemiet,  who  bad  accded  each  otber  of  evcqr 
idnd  of  tnr«nefii,  oonve»ftng  togetho  with  all  tbe  cer- 
diality  of  brethert,  iienicd-  (o  vt«  with  eacb  othcr  m  «• 
pteSiont  ef  refp«d  and  ImiMMiip. 

BcAdet  the  gtory  of  hatring  icAoied  ti«nqni^ty  tshi» 
Europe,  tho  pope  gaincd  a  point  of-  maeh  coniiM]Maeef*^ 
to  his  fainily.     He  obtained  fbr  his  grandibn,   MugiM.7*i 
of  Auftria,  the  0mperor*s  natunl  daughMr,   HarmeAjp^ 
wif«  of  AhMnder  d«  Medici,  whem  Charles  bed  n%dia» 
to  tiie  fuprcme  power  in  FI<M«noe.  LanTenein  dfe  MecBci, 
the  kiiifman  and  intimBte  coinpanion  of  Atemider,  bad 
aiTairinated  him  bj  ene  of  the  blackeft  tteaiĕiM  recorded 
in  biiiiory.     Under  pretence  of  ii«ving  iiimred  bim  la 
aAignation  with  a-  lady  of  the  higheA  mk  and  gieit 
beanty,  he  drew  him  into^a  fber«t  apartment  ef  his  baoA^ 
and  there  ftabbed  him  -a»  he  lay  oaieteitly  on  »  oaDch, 
e^^iHg  tlk«  cmbracc  oi^  th»krv«}]r  &ir,  vrhoB  lieh«d 
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lilm  f«>lictted  in  vttn.  Laiireiic&i,  howtvtr,  did 
'nap  the  £nuts  of  hu  erisae  j  for  thoug^  fome  of  hk 
«•untrymen  extolled  him  a*  » third  Bniti»,  and  cnde«> 
mmd  to  feise  thit  occaCon  for  reooTeringtheirliberties, 
the  gwCTnnMnt  of  Florenct  paAed  into  tbe  handt  of 
Coljno  II.  another  kinfawn  oi  Ahaander.  CoTmo  wat 
dcfiraai  af  aarrying  the  widow  of  his  prcdeceSbr }  but 
the  emperor  cho&  rather  to  oblige  the  pope,  by  beAow- 
iag  hit  daU^ter  npon  0£Uvio  Famefe,  fon  of  the  d<ake 
DfPanna. 

CbaiiM  had  (aaa  iiwther  cbu£:  to  be  iei^hle  ef  his 
obligations  .to  thc  holy  £atlMr  fbr  bringing  about  tbe 
tacatjr  of  Niee.  }£t  troopt  eyerywbeie  mutinied  for 
irant  of  pay,  and  the  abiiity  of  hit  generals  only  «miM 
ha*e  prCTcated  a  total  revolt.  He  had  dej^ended,  as  his 
ehic£  fcfi>ui«e  for  cyiicharging  the  arrcsrs  doe  to  his  rel- 
dictt,  upon  the  fub£(fies  «%ich  he  expeded  from  his 
CaAilian  AibjeSs.  For  tbis  purpoie  hc  aSembled  -the 
Cortes«f  Cadik  at  Tolcdo  ;  and  having  repreiĕnted  lo 
them  the  gicat  expencc  of  his .  mihtary  operations,  he 
^icopoM  to  lei^  iiich  fupplies  ac  the  prefent  e»gency 
of  aSaitt  demandcd,  by  a  generel  excife  on  oommodibet ; 
Jl^  but  the  Spaniaids,  who  aliiBady  fe1t  themfelves  opprcAed 
En!    by  a  load  of  t8xcs  ■DksKmm  to  iheir  anccAors,  and  whe 

rnthad  «rften  oomplained  that  thdr  conntry  wat  drained  of 
its  wcalth  and  inhabitmtt,  in  order  to  prolecute  ijoarrels 
ia  whkh  tbqr  )tad  no  iotercA,  determined  not  to  add 
«ohmtaiUy  to  their  own  buidens.  The  nobtes,  in  par- 
ticnbr,  inmghed  with  grsat  Tehemence  againA  the 
impafiiaon  propo(ed,  as  an  ancroachmeBt  <m  the  ▼aloable 
and  di<tinginflung  privilege  af  tlieir  «»der,  that  of  being 
eiempted  from  the  payment  of  any  t»r.  After  em- 
pl^ring  Rrgumonts  and  promilet  in  rain,  Charles  dif- 
miSed  the  aSembly  with  indignation ;  and  from  that  pe- 
tiod  neither  Uie  aoblcs  nor  thc  p rektes  have  been  called 
to  the  Coctes,  on  pretence  thot  fuc}i  as  pay  no  part  of 
the  pnbUc  taxcs  (hould  not  claim  a  TOte  in  laying  them 
on.  Thde  aSanblies  haTe  fince  confiAed  merely  of  die 
p«aiiatoc*orrei9e(iMtatives«f  iScitiet,  twofroiBeach; 

i      in  all  36  nemhers,  who  are  abTolutely  at  the  devotkm 

c^  of  the  oowii. 

5p  The  dticens  «f  Ghcnt,  (UU  aiate  bold,  bnAe  oat  not 
hng  after  into  opcn  reb^lion  agaioil  the  emperor*s  go- 
TcmBcnt,  on  acconnt  of  a  tas  wliioh  they  judged  con- 
tney  to  thor  ancient  prinleges,  ttad  a  decifion  of  the 
«ouncil  of  Mechlin  in  faTour  «f  the  imperial-authority. 
Enraged  at  an  unjnd  impofi^on,  and  rendcred  derperate 
OB  leeing  their  rights  betrayed  by  that  very  court  which 
was  bound  to  protcA  them,  they  flew  to  armt,  feized 
iineral  a£  the  emperor's  o<fioers,  and  drove  fiich  of  the 
■obility  as  refided  among  them  o«t  ef  the  city.  Scn- 
fible,  however,  of  their  inability  to  Aipport  what  their 
aeal  had  prompted  them  to  undertake,  and  defirous  of 
iesuring  ■»  protefior  ag«unft  the  fi>nnidable  forces  with 

'       wkidt  they  tmght  expe£t  (bon  to  be  attacked,  they  of- 

I  (eted  to  acluiowledge  the  king  of  Pmnce  as  their  foVb- 
leiga,  to  pM  him  into  immediate  pofiefficm  of  tbeir  city, 
and  te  flEbi(t  htm  in  rccorering  thofe  provinces  in  the 
Ncthednnds  which  had  anciently  belonged  to  his  crown. 
Tnie  policy  diteded  Francis  to  comply  wiih  this  propo- 
fal.  'J'be  oounties  of  Flanders  and  Artois  were  tnore 
Taluablc  than  the  duchy  af  Milan,  for  which  he  had  Te 
loBg  contended ;  and  tbeir  fituation  in  regard  -to  Fiance 
•nade  it  tnore  eafy  to  oen^uer  or  to  de&nd  them.  But 
pRuiois^Hicr-ralod  the  MikneTe.  He  had  Ured  ra  &isQd- 
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not     (hip  wiA  tbe  emperor  ever  fince  tiieir  inten4ew  A  Ai-^   "Spytt.  ^ 
-gucs-mortes,  and  Charles  had  promifed  him  the  invefli-        '     ' 
tuse  of  that  duchy.     Forgettitig,  theTefore,  all  his  padEjtrelne 
ii^ariet,  and  the  decdtful  promiKS  by  which  hehad  beencredulitr 
fo  often  duped,  the  oreduloust  generous  Francis,  not  onlyof  Krancii. 
-r^Aed  thie  propolkions  ef  the  citicens  of  Ghent,  but 
communicated  to  the  emperor  his  whole  negociation  with 
>the  malecontentt. 

Judging  of  Charles^s  heart  by  his  own,  Erancis  hoped 
•'by  this  feemingly  diCntereded  proceeding  to  obtain  at 
ence  the  inveftiture  ef  Milan ;  and  ihe  emperor,  well 
•acquainted  with  the  weakne6  i>f  hts  rival,  Aattercd  him 
-ia  this  apprehenCon,  for  his  ovm  ■(el&Oi  pttrpaifes.     His       143 
l»efenoe  bNsng  neceSary  in  the  Nethetlands,  he  demand-Hc  tllovn 
«d  a  pafiage  through  Fnnce.  It  was  immediately  grant-^»^'** 
«d  him  ;  and  Charles,  to  whom  eveiy  moment  was  pre-|^^* 'j,  |^ 
cious,  fet  out,  notwithAanding  tbe  remonllrances  of  hitd^jouatou. 
C«uncil  and  the  fears  of  hit  Spani(h  fubjedt,  with  a 
£nall  but  fplendid  train  of  100  perfons.     He  was  met 
«n  the  frontiert  of  France  by  the  dauphin  and  the  ddae 
>of  Orlcans,,  who  offered  to  go  into  Spain,  and  lemain 
there  as  hoAages,  (ill  he  (hould  reach  his  own  domi- 
«ions ;  but  Charles  reptied,  'that  the  king's  honour  was 
fufficient  for  his  (tifety,  and  pr«fecuted  his  joumey  with- 
«ttt  any  othcr  •lĕcurity.    The  king  entertatned  him  with 
the  utmert  magnificence  at  Paris,  and  the  two  young 
)>rince$  did  not  take  Ieave  of  him  till  he  entered  the 
Low  Countries ;  yet  he  Aill  fo^nd  sneans  to  evade  his 
promile,  and  Francis  continoed  to  t>elieve  him  fincere.  144 

Tiie  citizens  of  Ohent,  alarmed  at  the  qppro3ch  of  Semity  ef 
«he  emperor,  whowasjoined  bythree  armies,  (ent  am- 'J"™' *"L 
-baffadors  to  implore  lus  mercy,  and  ofiĕred  to  throw,Q^'^' 
«pen  IJieir  gates.  Charks  only  condefcended  to  reply, 
**  That  he  would  appear  among  'them  as  a  foVereign 
and  a  judge,  with  the  iceptre  and  the  ^word.**  He  ac- 
«ordingly  entered  the  place  of  his  nativi^  on  the  anni- 
.verfary  of  his  birth ;  and  indead  «f  that  lenity  which 
tnight  have  bcen  expe£bd,  exhibited  an  awful  example 
of  hit  (everity.  Twenty-fix  of  the  principal  citlzens 
«rere  put  to  death :  a  greater  numlier  was  banifhed  : 
Ae  city  was  declared  to  have  forfeited  its  pri^nleges  ;  a 
new  fyftem  «f  laws  and  political  adminittration  was  pre- 
ibribed ;  and  a  large  fine  was  impofed  on  the  inhabitants, 
in  order  to  defray  the  expence  of  ereAing  a  citadel, 
t<M|ether  with  an  annual  tax  for  tbe  (iipport  of  a  garrifoD. 
They  «wre  not  only  defpoiled  of  their  ancient  immunities, 
hut  made  to  pay,  like  conquered  people,  for  the  means 
of  perpetuating  thcir  own  iiavery.  ,4. 

Having  thus  re-e(labli(hed  his  authority  in  the  Low  His  bafe 
Countries,  and  beine  now  under  no  necc^Iity  of  conti-  tmtoient 
nubK  thaC  fcene  ot  felfehood  and  diHimulation   with'^*''*"''*" 
which  he  had  amufed  the  French  monarch,  Cliarles  be- 
gan  gradually  to  throw  aSde  the  veil  under  whidi  he 
had  concealed  his  intentions  with  icrpeA  to  die  Mila> 
«de,  and  at  Iaft  peremptorily  re(ufed  to  give  up  a  terri- 
-tory  of  faoh  value,  or  voIuntariIy  to  niake.fuch  a  liberd 
addition  to  the  (Irength  ef  an  enemy  by  diniini(hing  bis 
own  power.     He  even  denied  that  he  h^d  ever  made 
«ny  promife  which  could  Innd  him  to  an  adion  fo  fooI< 
i&i,  -and  fo  contrary  to  his  own  intereft. 

This  tranf861ion  exp«&d  the  king  of  France  to  «s 
-much  fcorn  as  it  did  the  emperor  to  cenfare.  The  cre- 
dulous  (implicity  of  Trancis  fecmc3d  to  mertt  ne  other 
retum,  after  esperiencing  (a  eften  the  duplicity  and  ar- 
ttfices  «rf  hit  rivaL  He  remonilrated,  howevcr,  and  ex- 
3  T  2  claimed 
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daii&ed  u  if  this  had  been  the  firil  circumAance  in 
'  which  the  emperor  had  deceived  him.  The  infult  i>tFer- 
cd  to  his  underttanding  affeded  him  even  more  iĕniibly 
than  the  injury  done  to  his  intered ;  and  he  dilcovered 
fuch  refentraent  as  made  it  obvious  that  he  would  feize 
on  the  firlt  oppoitunity  of  revcnge,  and  that  a  new  war 
would  foon  defolate  the  European  contnient. 

Meanwhile  Charles  was  obliged  to  turn  his  albention 
towards  the  afiairs  of  Germany.     The  Protellants.ha- 


m«ke  con-  ying  in  vain  demanded  a  genecal  council,  preiTed  hiib 
t'  ik"  Pro-  c^^^tt^y  ^*>  appoint  a  conference  between  a  iele^t  nun»- 
tettants.  ^^^  °^  divines  of  each  party,  in  order  to  examlue  the 
points  in  dilpute.  For  this  purpole  a  diet  wasalTeiB- 
bled  at  Ratifbon  :  and  fucn  a  conference,  notwithiland- 
ing  the  oppolitiun  of  the  pope,  was  held  with  great  fo- 
'  lemnity  in  the  prefence  of  the  emperor.  £ub  ibci  di- 
vines  chofen  to  manage  the  conlroyerly,  though  mcn  of 
leaming  and  moderalion,  were  only  aUe  to  lettk  a  fi:w 
fpeculative  opinions,  all  points  relative  to  woilhip  and 
jurifdi£tion  ferving  to  inilame  the  minds  of  the  dilpu.- 
tants.  Charles,  therefore,  finding  his  endeavours  to 
bring  about  an  accommodalion  in(fiei^ual,  and  being 
impatient  to  clofe  the  diet,  prevailed  on  a  majority  of 
the  members  to  approve  of  the  toUowing  edictot  recersj 
viz,  that  the  articles  conceming  wiiich  the  diyines  had 
sgreed,  Ihould  be  held  as  points  decided  ;  that  thofe 
abiout  which  tbey  had  differed,  (hould  be  referred  to  the 
determination  of  a  general  cotmcil,  or  if  that  could  not 
be  obtained,  to  a  national  fynod  :  and  (liould  it  prove 
impradicable  alfo  to  alTemble  a  fyDod  of  Germany,  that 
a  general  diet  of  the  empire  ihould  be  called  within- 18 
months,  in  order  to  give  Gnal  judgement  on  the  whole 
controverfy  ;  that,  in  the  mean  time,  no  innovations 
ihould  be  attempted,  nor  any  endeayours  employed  to 
gain  profelytes, 

This  diet  gave  great  offence  to  the  pope.  The  barc 
mentioD  of  allowing  a  diet,  compofed  cbielly  of  layroen, 
to  pafs  judgement  in  regard  to  arlicles  of  faith,  appeared 
to  him  no  lef$  criminal  and  profane  than'the  woril  of 
thofe  hereHes  which  the  emperor  feemed  fo  zeaIous  to 
fupprefs.  The  Protellants  alfo  were  diOalisBed  with  it, 
as  it  confiderably  abridged  the  liberty  wliich  they  at 
that  time  enjoyed.  They  murmured.loudly  againd  it ; 
and  Charles,  anwilling  to  kave  any  feeds  of  difcontent 
in  the  empire,  granted  them  a  private  declaration,  cx« 
cmpting  them  from  whatever  ihey  thought  injurious  or 
opprelTi^e  in  the  recefs,  and  afcectaining  to  them  the  fuU 
poiTeAion  of  all  their  former  privileges. 

The  fituation  of  the  empcror's  affdirs  at  this  jun£ture 
made  thefe  extraordinary  conceiTions  neceiTary.  He 
foreraw  a  rupture  with  Franpe  to  be  unavoidable,  and 
he  was  «larmed  at  the  rapid  progrefs  of  the  Turks  in 
Hungary.  A  great  revoIution  bad  happened  in  that 
kingdom,  John  Zapol  Sceepus,  by  the  aflifiance  of 
Solyman,  had  wreiled  fron  the  king  of  the  Ronians  a 
confiderable  part  of  the  countiy.  John  died,  and  le£t 
an  in&nt  fon.  Eerdinand  attempted  to  take  9dvantage 
of  the  minority,  in  order  to  repofiel's  himfelf  of  tne 
whole  kingdom  j  but  his  ambition  was  difappointed  by 
the  aAivity  and  addrefs  of  George  Martinuzzi,  biihop 
of  Waradin,  who  ihared  the  regency  with  the  qiKen. 
Senfible  that  he  was  unable  to  oppofe  the  king  of  the 
.Romans  in  the  field,  Martinuzzi  £itisfied  himfelf  with 
holding  out  the  forlified  towns,  all  of  which  he  provided 
with  everv  thing  neccffary  for  dcfence}  and  at  the  faoie 
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time  he  feot  ambiiiradors  to  Solyman,  befĕechuiig  lii«  t«  S 
cKtend  towards  ihe  fon  jthat  imperial  prottdion  wUch " 
had  io  generouily  maiutained  tlie  /ather  on  hi*  thnae. 
rerdiaand  uled  lus  utmoit  endeavours  to  thwart  this 
negotiation,  and  even  meanly  offered  to  hold  the  Jiuii- 
garian  crown  on  the  lame  ignonunious  condition  bj 
wiiich  John  bad  lield  it,  that  of  paying  tribute  to  tiie 
JPorte.  Jiut  the  iultan  faw.  fuch  advantages  bcm  ti- 
pouting  the  intereft  of  the  young  king,  that  he  ioilaDt- 
ly  marched  into  Hungary ;  and  the  Germans,  having 
formed  the  fiege  of  Buda,-  were  defeated  with  great 
Aaugbter  beiuce  that  city.  Solypian,  boweyer,  iolieid 
of  becoming  the  proteSor  of  tlie  infant  f(ivereigD  whoa 
he  bad  relieved,  made  ule  ol  tliis  fucjcei$  to  e.xtend  his 
own  domiiiions  :  he  ient  .the  queen  md  her  fon  into 
Tranfilvaiua,  which  province  he  allolted  them,  aod  add- 
ed  Hungary  to  the  Olloman  empire. 

Happily  fur  tlie  Proleilants,  Charles  receiyed  inteili- 
.gence  of  thi«  revoIutioD  foon  after  ths  diel  at  Ratiibsn ; 
and  by  the  conceiTions  which  he  madc  them,  he  obtain. 
ed  iuch  libera^  fupplies,  bolh  of  men  and  money,  as  klt 
him  under  liltle  anxiety  about  the  fecurity  of  Gcrmany. 
He  therefore  haitened  to  join  his  fleet  and  army  in  lli-v 
ly,  in  order  to  carry  into  ex«culion .»  greatand  &vDurite;i 
enterprile    which   he  bad  concerted   againA  Aigieis:"^^^' 
though  it  would   certainly   have  been  more  confii)ent'*^ 
with  his  dignity   to  have  cooduCled  the  whole  f«rce  oi,^ 
the  cmpire  againll-  So^yman,   the   common   enemy  of 
C^riHcndom,.  who  was  ready  tp  enter  his  Auilrian  do- 
minions.     But  many  reaibn*  induced  Cbarks  tb  pre^ 
tl>e  Abican  expedition  :  lic  wanted  ilrength,  or  at  leaA 
mcney,  to  cpmbat  the  Turks  in  fo  diiiant  a  country  u 
Hungary  ;  and  ihe  glory  whicb  lie  had  fonuerly  ac- 
quired  in  Barbary  kd  l^im  to  hope  iai  the  like  fucceis, 
while  the  cries  of  his  Spaniih  iubjeds  rouied  bim  to 
takc  vcngeance  on  thfiir  ravagcrs.     But  the  unfortuoate 
|event  of  this  exp«dition  has  already  becn  telated  undct 
the  arlicle  Ai.GiEKS,  N"  14—20.  ^ 

The  lofs  which  the  emperor  fuffeFed  in  tbts  calasei-Wit 
tous  expedilion  encouragcd  tlie  king  of  Kranoe  10  begiotina 
hoAilities,  on  which  he  had  beeii  for  fcme  (Jme  refalv«l;^"' 


and  an  a&ipti  diihonourable  to  civii  ibciety  {urniOKd 
bim  with  too  good  a  pretcxt-for'  taking  arms.  Tbe 
9iarqui&  del  Guallo,  g9vernor  of  the  Milanciĕ,  havii^ 
got  intelligencc  of  the  motions  and  deltination  of  two 
ai&baffadors,  Rincon  and  Fergofo,  whom  Frmncis  had 
difpatched,  the  one  to  the  Ottoman  Porte,  the  otber  ta 
the  republic  of  Yenice  }  knowing  bow  much  his  maller 
wiihed  to  diicQver  the  intentions  of  the  French  mo- 
narch,  and  of  what  confequence  it  was  lo  rctard  ibe  ex- 
ecution  of  his  meafures,  be  employed  fome  foldi«rs  be- 
longing  to  ihe  garrilbn  of  Pavia.  to  l!e  in  wait  far  tbeiĕ 
ambaffadors  as  they  failf.d  downthe  Po,  who  murdered 
them  and  moil  of  their  atlendants,  and  feized  their  pa- 
pers.  Francis  immediately  demanded  teparation  ibr 
this  batbarous  outrage ;  and  as  Charles  eiideavoured  ta 
put  him  off  with  an  evafive  anfwer,  he  appeakd  to  all 
the  courts  of  Europe,  fetling  forth  the  heinoufiie&e{ 
the  injury,  the  ii>iquily  of  the  emperot  in  diiregaTding 
bis  juil  requeil,  and  the  neceAity  of  vengeance.  But 
Charles,  who  was  a  more  proibund  negotiator,  de&ated 
in  a  great  raeaiiue  the  effc£ls  of  tbcfe  reprefcntatioiu: 
hc  fecured  the  fidelity  of  the  Proteitant  princes  in  G«r- 
many,  by  granting  them  new  conceiTions ;  and  he  en- 
.gaged  the  king  of  England  to  cfpoufe  his  cauiie,  undct 
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prelence  oF  dtlcnding  Europe  8gainfl  the  Infidels ; 
-  while  Prancis  was  onjy  able  to  iorm  an  alliance  with 
the  kings  of  Denmark  and  Sweden  (who  for  ibe  firlt 
time  interelled  themfclve«  in  the  qoarrels  of  the  more 
potenl  monarchs  of  the  fouth),  and  to  renew  his  treaty 
wiih  Solyman,  vt  hich  drew  on  him  the  indignation  of 
Chritlendom. 

But  the  8flivity  of  Francis  iupplied  all  the  defeft»  of 
his  negotialion.  Five  armies  were  loon  ready  to  take 
the  field,  under  diiferent  generals,  and  with  difFerent 
deliinations.  Nor  was  Charles  wanting  in  his  prepara- 
tions.  He  and  Henry  a  fecond  time  niade  an  ideal  di- 
TiSon  of  the  kingdom  of  France.  But  as  the  hoitilities 
wbich  ^ollowed  terminated  in  nothing  decifive,  and  were 
diAingoiihed  by  no  remarkable  event,  except  the  battle 
of  Ceiilbles  (gained  by  Count  d'Enguien  over  the  im- 
perialiils,  and  in  which  10,000  of  the  emperor^s  beft 
troops  fell),  at  lail  Franci$  aiid  Charles,  mutually  tired 
■  of  haraillng  each  dlher,  concluded  at  CreCpy  a  treaty 
of  peace,  in  which  the  king  of  England  was  not  men- 
tioned  ;  and  from  being  implacable  enemies,  became 
once  more,  to  appearance,  cordial  friends,  and  even  al- 
lie?  by  the  ties  of  blood. 

The  chief  arlicles  of  this  treaty  were,  that  all  the 
conqueft$  whicb  either  party  had  made  iince  the  truCe  of 
Nice  ibould  be  rertored ;  that  the  emperor  ihould  give 
in  marriiige  to  the  duk«  of  Orleans,  either  his  own  eld- 
eft  daughter,  with  the  Low  Countries,  or  'the  fecond 
daughter  of  his  brother  Ferdinand,  with  the  inveiH- 
ture  of  the  Milanefe ;  that  Francis  Ihould  renounce  all 
preteniions  to  the  kingdom  of  Naples,  as  well  as  to  the 
ioTercignty  of  Flanders  and  Artois,  and  Charles  give 
up  his  ckim  to  the  duchy  of  Burgundy  ;  and  that 
both  ihould  unite  in  making  war  againft  the  Turks. 

The  emperor  was  chierty  induced  to  grant  condi- 
tiont  fo  edvantageous  to  France,  by  a  defire  of  hum- 
bKng  the  Proteftant  princes  in  Germany.  With  the 
papal  jurifdiAien,  he  forefaw  ihey  would  endeavour  to 
tbrow  off  the  imperial  Bulhority  ;  and  he  determined 
to  make  his  -^eal  for  the  former  a  pretence  for  enfor' 
eing  and  extending  the  latter.  However,  the  death  of 
the  duke  of  Orleans  before  thc  conCummation  of  his 
marriage,  difentangled  the  emperor  frora  the  moft  trou- 
bleibme  Itipulation  in  ihe  treaty  of  Crefpy  ;  and  the 
Prcnch  monarch,  being  ftill  engaged  in  hoAilities  with 
England,  was  unable  to  obtain  any  reparation  for  the 
lofs  which  he  fufFercd  by  this  unforefeen  erent.  Thefe 
hoAilities,  Kke  thofe  between  Charles  and  Francis,  ter-' 
.minated  in  nothing  decifive.  £qually  tired  of  a  ihuggle 
attcnded  vrith  no  glory  or  advantage  to  either,  the  con- 
tendiRg  princes  concluded,  at  Campe,  near  Ardies,  a 
treaty  of  peace ;  in  which  it  was  ftipulated,  that  France 
ihould  pay  the  arrears  due  by  former  treaties  to  £ng- 
hnd.  But  thefe  arrears  did  not  exceed  one-third  of 
the  fums  expended  by  Henry  on  hls  military  opera- 
tions ;  and  Francis  being  in  no  condition  to  difcharge' 
djem,  Boulognc  (a  chargeable  pledge)  was  left  in  the 
hands  of  the  Engliih  as  a  recurity  for  the  debt. 

In  coniĕquence  of  the  eraperor's  rerojulion  to  humble 
Ae-  Proteftant '  princes,  he  concluded  a  dilhonourable 
peace  with  the  Porte,  ftipulating  that  htsbrother  Fer- 
dtnand  ihould  pay  tribute  for  that  part  of  Hangary. 
which  he  ftiU  poflefled ;  while  the  iultan  enjoyed  the 
imperial  and  undiAurbed  poAeilion  of  all  the  reil.  At 
the  &«K-  tioie-he  eater«d  into  ajeague  with  Pope. 
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Paul  III.  for  the  extirpation  of  herefy ;  but  in  reaKty    Spain. 
with  a  view  to  opprefs  the  liberties  of  Geimany.    Here,         »     - 
however,  his  ambition  met  with  a  fevere  check  ;  for 
though  he  was   fucceisful  at  firft,  hc  was  obligcd  in 
1 552  to  conclude  a  peace  with  the  Proieltants  on  theip 
Own  terms  ;  as 
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related  under  Ihe  article  Ke- 


•    By  the  peace  concluded  on  this  occaAon  the  emperor  Att<irpts   ' 
loil  Metz,  Toul,  and  Yerdun,  which  had   formcd  the to recov<r 
barrier  of  the  empire  on  that  quarter';  and  therefore'^''"«<>fhi> 
foon  after  put  himielf  at  thc  head  of  an  army,  in  order  ^'■«''"ices. 
to  recover  lhefe- three  biihoprics.     In  order  to  conceal' 
the  deilmation  of  his  army,  he  gave  out,  that  he  in- 
tended  to  lead  it  into  Hungary,  to  Tecond  Mautice  in 
his  operations  againlt  the  Intidels ;  and    as  thac  pi-etext 
failed  bim,   when  he  began  to   advance   towards   thei 
Rhine,  lft  propagated   a  report  that  he  was  marchin^ 
firit  to  chaitife   Albert  of  Brandenburg,  who  had  re- 
fafed  to  be  included  in  the  treaty  of  PaiTau,  and  whofe 
cruel  exadions  in  that  part  of  Germany  callcd  loudly* 
for  redre^s. 

The  French,  hoxvever,  were  not  deceived  by  thele  arteiiij  obliKtJ 
Henry  immediately  gucAed  the  true  objeft  of  Charlts's  to  ra.ie  the 
armament,  and  relolved  to  defend  his  coiiqueils  with  yijrie^c.ot 
gour.  The"defence  of  Metz,  againft  which  it  was  fore- 1^»**' 
leen  the  whole  weight  of  thc  war  would  be  tumed,  wa» 
committed  to  Prancis  of  Lorraine,  dukc  of  Guife,  who 
poffefled  in  an  eminent  degree  all  the  qualities  thal  ren- 
der  men  great  in  military  command.  He  repaired  witiv 
joy  to  the  dangerous  ftation ;  and  many  of  the  Prencly 
nobility,  and  even  princes  of  the  blood,  eager  to  diftin- 
guiih  themfelves  under  fuch  a  leader,  entered  Mctz  a» 
volunteers.  The  crty  was  of  great  extent,  ill  fortified/ 
and  the  Cuburbs  large.  For  all  thefe  defe£ls  the  duka 
endeavoured  to  provide  a  remedy.  He  repaired  the  old 
fortifications  wiUi  all  poAlble  expe'dition,  labouring  withF 
his  own  hands  ;  the  oilicers  imitatcd  his  exarople ;  and' 
the  foIdiers,  thus  encouraged,  cheerfully  fubmitted  to: 
t4ie  moft  fevere  toils  ;  he  ere£ted  new  works,  and  he  Ic- 
velled  the  fubnrbs  wijh  the  ground.  At  ihe  fame  tim* 
he  filled  the  magazines  with  provifions  and  miliiary 
ftores,  compelled.  all  ufelef$  perfons  to  ]eave  the  place,* 
and  laid  wafle  the  neighbouring  country  ;  yet  fuch  werc 
his  popular  talents,.  as  well  as  hisarts  of  acquiring  an' 
afccndant  over  the  minds  of  men,  that  thĕ  citizens  not 
only  refrained  from  murmuring,  but  feconded  him  with' 
no  lefs  ardour  than  the  foldiers  in  all  his  operations-^ 
in  the  ruin  of  their  eftates,  and  in  the  havoc  of  their 
public  and  private  buildings. 

Meanwhile  the  emperor  continued  his  march  toward^ 
Lorraine,  at  the  head  of  60,000  men.  On  his  approach' 
Albert  of  Brandenburg,  'whofe  army  did  not  exceed 
20,000  withdrew  into  that  principality,  as  if  he  in- 
tended  to  join  the  French  king  ;  and  Charle^s,  notwith— 
Aanding  the  advanced  feafon,  it  being  towards  the  end> 
of  Oftober,  laid  fiege  to  Metz,  contrary  to  the  ad^icc 
of  his-  moft  experienced  oAScers. 

The  attention  of  both  the  beCegers  and  the  beSeged 
was  tumed  for  fome  time  towards  the  motions  of  Al- 
bert,  who  rtill  hovered  in  the  neiijhbourhood,  undeler-' 
mined  which  fide  to  take,  though  refolved  to  rell  his 
iervice.  Charles  at  laft '  came  up  to  his  price,  and  he 
joined  the  iniperial  army.  The  emperor  now  ilattered 
himfelf  that  nothing  could  refift  his  force  ;  but  he  found 
hlnifelf  dcccired.    After  a  iiege  of  almoil  60  d^ys,.  du* 
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tAng  wlikh  htlisd  Bttcmpted  all  thst  wai  ibougbt  poC- 
lible  bi  art  or  valour  io  eSe&,  tnd  bad  loft  upwards  o{ 
30,000  .men  by  thc  inclemency  of  the  weather,  diieafe«, 
or  the  Iword  of  tbe  enemy,  he  w»  obliged  to  abandon 
the  enterprife^' 

Wben  the  French  (allied  out  to  altack  the  cnemy's 
condiiion  of rear,  the  impeiial  camp  was  fiUed  wtlh  the  iick  md 
fci»  «r«j)r.  wounded,  with  the  dead  and  the  dying.  AU  the  roads 
by  which  the  army  retired  were  ftrewed  with  the  Tame 
mifefable  obie^ls  j  who,  hapng  made  an  eiTort  beyond 
their  Arengtb  to  efcape,  andnot  being  able  lo-proceed, 
were  left  to  periih  without  aATiilance.  Happily  tbat, 
and  all  the  kind  oiRces  which  their  friends  had  not  the 
power  to  pcrform,  thej  receired  irom  their  cnemies. 
Xhe  duke  of  Cui&  ordered  them  all  to  be  taken  care  of, 
«nd  fupplied  with  eyery  neceOary  ;  he  app<»nted  phyfi- 
cians  to  attend,  and  dm€t  what  treatment  was  proper 
£or  the  fick  and  wounded,  and  what  refre{hments  &r  the 
leeble ;  and  fuch  as  recoyered  he  fent  home,  under  an 
efcort  of  foldiers,  and  with  money  to  bear  their  charges. 
By  theC:  a&s  of  humanity,  lefs  common  in  that  age,  the 
duke  of  Guife  completed  that  herMc  charadter  which  he 
had  jnftly  acqmred  by  his  brave  and  fucce&ful  defence 
of  M etz. 

The  emperor''^  misfortunes  were  not  conGned  to 
Gerthany.  During  his  Tefidence  at  Yillacb,  he  had 
been  obUged  to  borrow  200,000  crowns  of  CoIibo 
de  Media;  and  Ib  low  was  his  credit,  that  he  was 
obliged  to  put  Cofmo  in  po8effion  of  the  principaUty 
of  Piombino  as  a  fecurity  for  that  inconfiderable  ium  j 
by  which  means  he  loft  the  fooUng  be  had  hitherto 
maint^cd  in  Tulcany.  Much  about  the  iame  time 
he  loft  Sienna.  Tbe  citizens,  who  had  long  enjoyed 
8  repubUcan  government,  rofe  againlt  tbe  Spanilb  gar- 
rifon,  whicb  they  had  admilted  as  a  check  upon  tbe 
^ranny  of  the  nobiUty,  but  which  they  ibund  was 
«leant  to  enflave  them ;  forgetting  their  dDmeftic  ani- 
moGties,  they  recalled  the  exiled  noUes ;  they  demo- 
Uihed  the  ciftdel,  and  put  tbemlelTes  undei  the  protec- 
tion  of  France. 

To  thele  unfortunate  events  one  fliU  more  fiital  had 
alrooil  fucceeded.  The  fever«  adminiltration  of  the 
viceroy  of  Naples  had  fiUed  that  kingdom  with  imir- 
muring  and  di&atisfa£tion.  Tbe  prince  of  Salemo,  the 
head  of  -  tbe  maleoontents,  Aed  to  the  court  of  France. 
The  French  monarch,  after  the  cxample  of  bis  fatber, 
applied  to  the  grand  Tignior  -,  and  Solyman,  at  that 
time  highly  incenied  againft  fhe  bottfe  of  Aufiria  on 
account  of  the  proceedings  in  Hungary,  fent  a  powcr- 
iiil  fleet  into  the  Mediterranean,  under  the  command 
•f  the  corfair  Dtagut,  an  oiHcer  tiained  up  under 
^arbaroSa,  epd  ^carciely  inferior  to  his  matter  in  cou- 
jcage,  talents,  or  in  good  fortune.  Dragut  appeared 
on  the  co8ft  of  Calabria  at  the  rime  appoint«l}  but 
got  bdng  joined  by  the  French  ileet  according  to  con- 
cert,  he  retumed  to  Conibntinople,  aitcr  plundering 
and  buming  feveral  places,  and  fiUing  Naples  with  con» 
ftemation. 

Highly  mortified  by  Ib  many  ^fafters,  Charles  re- 
tired  into  the  Lo«f  Countries,  breathing  vengeance 
s^Coun-  againft  France :  and  here  the  yar  was  carried  on  wilh 
cOnSderable  vigour.  Impatieri^  to  efface  the  ftain  which 
bis  miUtary  reputation  had  received  before  Metic,  Charles 
laid  fiege  to  Tetouane  ;  and  the  fbrtifications  heing  in 
difiepiur,  Uiat  important.  place  was  camed  by  afia|ilt. 
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H«fdin  alTo  was  inveft«d,  and  carried  io  the  h»t  mu-  SH» 
ner.    Thc  king  of  France  was  too  late  in  aiiĕmUiBg 
his  Ibrces  to  afford  relief  to  cilher  of  thcfe  placet ;  lod 
the  emperor  afterwatds  caotiouAy  avoided  an  eDgsge- 
ment. 

The  imperial  arms  werc  leis  iiicce&ful  in  Iialy.  ThcBnmii 
viceroy  of  Naplcs  failed  in  an  attempt  to  recom  Sieniiijiniitlia 
and  the  French  not  only  eftabUibed  themielves  morel''^'^ 
firmly  in  TuCbany,  but  conouered  part  Qif  tbe  iiland  ai 
Corfica.  Nor  did  th«  a&irs  of  the  bouiĕ  of  Auihia 
go  tm  better  iB  Hungary  during  the  cotuie  of  this  yeir. 
Ifabell«  and  her  foa  appeared  once  more  in  TnnfylT». 
nia,  at  a  time  when  the  people  were  ready  ibr  revolt,  ia 
9ider  to  revenge  the  death  oi  MaitiiutsKi,  whole  Ub 
they  had  iever^y  ielt.  Soeae  noblenen  of  eninence 
declared  in  &vvur  of  tlie  young  king }  and  tbe  baihaw 
9f  Belgrade,  by  Solyman^s  order,  c&oufing  his  cauiĕ, 
in  Oppofition  to  Feidinand,  CaAaldo,  Oc  AuArian  geoe- 
ral,  was  obUged  to  abandon  TranfylvBnia  to  liabeUa  tnd 
the  Turks. 

In  order  to  counterbalance  the&  and  other  loSies,  theniil^ 
caperor,  in  1554,  concorted  a  jmaniage  between  histamn 
fon  PhiUp  and  Maiy,  of  Englaod,  in  Iwpes  of'  adding^^ 
that  kingdom  to  hit  «ther  dominions.  MeaBwhiJe^||' 
the  war  betwcen  Henry  aiMLCharles  was  tcairied  on^^ 
with  various  fuccefi  in  the  LowCountries,  andia  ItalyA&iiSi 
much  to  the  dsfadvanlage  of  Fnnice.  The  ^rendb,  un- 
der  the  command  of  Strozzi,  were  da£eated  in  the  bal- 
tle  of  MMciano ;  Senna  was  rednced  by  Medietno,  the 
Horentine  general,  atbar  a  fiege  of  tcn  snoakhs }  aad 
Uie  ealhmt  Siennefe  were  fttb)eSed  to  the  Spcniib  ycke. 
Mucn  about  the  fame  time  a  plot  «ras  fomed  by  the 
Francifcans^  but  heppily  idifcevcTed  befi>re  it  opold  be 
carried  into  esecution,  to  betray  Metz  to  the  Impeiia- 
Ufta.  Tbe  iather  guardian,  and  twenty  other  monk% 
n!ceived  fentence  of  death  on  aoconnt  «^  this  'ctm^ncy ) 
but  the  guardian,  before  the  time  appointsd  ix  bis  cx- 
ecutioii,  was  murdered  by  his  inceniĕd  accomplices, 
wbcm  he  faad  feduced }  and  fix  of  thc  jaoagdk  we 
pardoned. 

While  war  thus  nged  in  Italy  and  the  Low  Coan- 
tries,  Germany  enjoycd  iiich  profound  tran^uilUly,  ss 
aSbrded  the  diet  foll  l«fttre  to  cantum  and  ptrit£t  tlie 
plan  of  religious  paciScation  agreed  upon    at  Pk&o, 
and  reierred  to  the  canfidetation  of  the  iiext  mcetiBg  ei 
tbe  Germanic  body.     During  tbe  nceociation  of  lliis 
treaty,  an  eveBt  h^pened  whKh  afiotulhed  aU  Enropc, 
and  confi>&ided  the  reafoniogs  «f  the  wiieft  poUticiaiis.     ijl 
The  emperor  Charles  V.  though  no  moie  than  56,  iBa>rl>^' 
age  when  objeds  of  ambition  operate  with  fiiU  fi>rce  oa^^.'* 
the  mind,  and  are  geneially  purftted  with  the  grealeft|,(^ 
ardour,  had  far  ibme  time  fi>rmed  thc  teiblution  of  tt-f^ 
Sgning  his  hereditary  dominions  to  his  fon  Philip.    HcA^iji 
now  ^teimined  to  put  it  in  ejtecution,    Yarioos  have 
been  the  opinions  of  hiAoriai»  conceming  a  reibletian 
fo  fingalar  and  unexpe£led  i  bui  tbe  moft  ptobaUe  fca» 
to  be,  the  difappointinents  which  Charles  bad  met  with 
in  his  ambilious  hopes,  and  the  daily  decline  of  his 
heahh.     He  had  early  tn  Iife  been  attacked  \nA  tbe 
gout  i  and  the  fits  were  now  become  fo  frcqiient  snd 
fevere,  that  not  only  the  vigour  of  his  conititntion  wm 
broken,  but  the  faculties  of  bis  mind  were  ieiifibly  ioi- 
paired.     He  therefore  judged  it  more  decent  to  oon- 
ceal  his  infirmities  in  fome  foUtude,  then  to  expofe  them' 
any  ^longer  to  tbe  public  eye }  aad  as  he  waa  unwdhag 
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%ik  to  Mmltrtbt  &me,  or  lo&  tbe  «c^iK^Haiii  ef  Ut  better 
^y  '■^yem,  by  attempUng  to  giude  the  retns  of  goveminent 
when  be  wai  no  longer  able  to  hold  them  Tvith  ftea» 
dinefi,  fae  detennincd  to  fcek  in  tbe  tranqiiiUity  of 
jctirement,  that  bappineii  which  be  bad  in  vun  par- 
itti  McadA  the  tamults  of  war  and  ihc  inttignes  of 
Aitte. 

In  coafequence  of  tbis  refolation,  Charles,  who  had 

alreidy  ceded  to  bis  <bn  Philip  the  kingdom  of  NapleS 

and  the  duchy   of  Milan,  affembled  the  Rales  of  tbe 

how  Coontriea  at  BruiTels }  and  ieating  kimie)f  for  th« 

M  timc  in  tbe  chair  of  ilate,  he  ciplaiKcd  to  his  fub-< 

je£b  the  Tealbns  of  his  iefignation,  and  folemnly  de> 

TD)ved  bis  «utbority  upon  Philip.    He  recoontcd  wi(b 

dmiity,  bnt  witbout  oitcntation,  all  the  great  things 

wmcb  he  had  undertaken  and  performed  iincc  the  com' 

nencemeiit  of  his  adminiftration.    **  I  have  dedicated 

(obrervcd  he),  from  the  i^lh  yea»  of  my  age,  all  my 

tbougbts  and  attention  to  public  objeds,  re?erving  no 

portion  of  my  time  for  the  indulgence  of  eafe,  ond  verf 

Sttle  ibc  ^  cnioyiacnt  of  private  plcaAire.     Either  m 

a  pacific  or  honile  manner,  I  bavc  viiited  Germany  nine 

times,  Spain  fix  timcs,  Francc  four  timcs,  Italy  feven 

tiaies,  Um  Low  Countries  ten  timcs,  England  twice, 

Afiica  as  oitcn ;  and  wbile  my  bealtb  permitted  mc  ta 

diicbarge  thc  duty  of  a  ioTereign,  and  tbe  vigoar  of  my 

conAibition  was  cqiial  in  any  ecgree  to  tbe  arduous  of- 

fice  of  goveming  iuch  cxtenfive  dominions,  f  never  ihun- 

Bed  labour,  nor  rcpined  under  fatigue ;  knt  now,  whert 

■y  bealtb  is  broken,  and  nry  vig;o«r  exhattfied  by  tbe- 

nge  of  an  incuiable  diAemper,  my  grewing  inSrmiries 

admonifii  mo  to  retire  ;  nor  am  I  fo  fond  of  rHgning, 

a>  to  retun  the  tatpUe  m  an  impotent  band,  whicb  is' 

no  longer  ablc  to  protcA  my  iobjeds.     Inilead  of  a 

fr*erciirn  wom  out  with  diiĕaie»  (continued  be),  and 

icaice  half  alivc,  I  gnre  you  one  in  tbe  prime  of  liie, 

dresdy  accHilomed  to  govem,  and  wbo  adds  to  the  vi- 

geor  af  youth  all  thc  attention  and  fagacity  of  matuicr 

ycarsk"     Then  taming  towards  Philip,  who  fell  on  his 

knccs,  and   kiired   his  father's   hand,  **  It  is   in  your 

power  (iaid  Cbarles),  by  a  wire  and  virtuous  admini- 

Aration,  to  juiliiy'  the  eatraordinary  proof  wbich  I  give 

tbis  day  of  my  patemal  aiTe^tion,  and  to  demonftratc 

that  yott  are  worthy  of  the  estraordinary  confidence 

which   I  repoie  in  you.     Preferve  (addad  he)  an  in- 

vio}able  rcgard  foT  religion  ^  maintain  thc  Catholic  iaith 

in  it«  purity  ;  let  the  laws  of  your  country  be  facred  in 

yonr  eyes }  eneroach  not  on  the  rights  of  your  people  j 

and  if  the  time  ihould  ever  come  when  you  ihaill  wiih 

to  enjoy  the  tranquillity  of  private  Iife,  may  you  have 

a  ibn  to  wbom  you  can  refign  your  fceptre  with  a» 

nuch  iatufaAion  asl  give  up  nune  to  you."     A  fcw 

weeks  aftcr,  be  rcfigned  to  Philip  the  fi)vereignty  of 

Spain  and  America  ;  relisr^ing  nothing  to  bimrelf  out 

ef  all  tbeiĕ  vail  pofleffions  but  an   annual  pcnGon  of 

100,000  crown;. 

Cbarles  was  now  impatient  to  embaik  for  Spain,  whete 
he  bad  fixed  on  a  place  of  retieat ;  but  by  the  advice  of 
his  phyficians,  he  put  off  his  voyage  fbr  rome  months,  on 
account  of  the  iĕverity  of  the  feafon  5  and,  by  yielding 
to  tbeir  judgncnt,  he  had  the  iatisfa^ion  before  he  left 
tbe  Low  Countries  of  talung  a  confiderable  ilep  towards 
a  peace  with  Francc.  This  he  ardently  longed  for  j 
Mt  onlj  on  bis  fon's  account,  whofe  adminiilration  he 
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mihcd  tocoodMnce  in  qaietneis,  but  that  be  migbt  hive     ^*»' 
the  glory,  wben  quitting  ibe  world,  of  reftoring  to  £u> ' 
Tope  that  tnnqui)lity  which  bis  ambition  bad  baniihed 
OBt  of  it  almoil  iirom  tbc  time  tbat  he  a&umed  tbe  reins 
of  government. 

The  great  bai  to  fuch  a  padficatioh,  on  tbe  part  of 
France,  was  thc  treaty  wbich  Hcnry  bad  concludel 
with   the  Pope ;  and   the  emperor^s  claims  were  too       x$9 
numerous  to  bope   for  adjuHing  thcm  fuddenly.     A  A  truce  oT 
trucc  of  five  years  wa»  tbereibre  propoied  by  Charles ;  ^*^  T"" 
during  which  terro,  withoul  diicuAing  tbeir  i«fpeaivc^"^'"*'* 
pretcnSons,  each  ibould  retain.'ivhat  was  in  his  poiref«  pnuKc. 
fion  -,  and  Henry,  through  tbe  per&a^iion  of  the  con- 
ilablc  Montmorency,  wm»  xeprefented  the  improdencc 
af  &crilicing  the  ttue  inlereAs  of  his  kingdom  to  the 
lalh  engagemcnts  that  be  had  come  under  with  Paul, 
autfaorifed  his  ambairadors  to  figR  at  VanceUes  a  treaty» 
wbicb  would  iniure  to  htm  6>r  fo  confiderab}e  a  period  the 
important  conqueil  whicb  fae  had  made  on  the  German 
frontler,  togetber  with  the  greater  part  of  the  duke  of 
Savoy's  dominions. 

The  Pope,  when  informed  of  tlns  tian&dion,  was  no 
lefs  filled  with  terror  and  afioniihment  than  rage  and  in- 
dignation.  But  he  took.  equal  caie  to  coAceal  bis  iieat 
aiid  his  anger.  He  aifeAed  to  appiore  bigbly  of  the 
tntce  }  snd  be  ofeied  bis  nediation,  as  the  common  fa- 
ther  of  CbriAradom,  in  order  to  bring  aboat  a  definr* 
tive  peace.  Under  this  pretext,  he  appointed  Car^nal 
Rebibo  his  nuncio  to  tbe  court  of  BruSsIs,  flnd  his  ne- 
phew  Cardinal  CaraiKi  to  tbat  of  Parisa  The  pablic  in» 
fttu£tions  ef  both  were  the  fame  ;  but  Caraffit,  bcBdes. 
theie,  received  a  private  commiAion,  to  fpare  neilher  in- 
treaties,  promifes,  nor  bribes,  in  order  to  induce  the 
French  monarch  to  reneunce  the  truce  and  renew  his- 
engagements  with  the  boly  fee.  He  ilattered  Henry 
with  the  conqueil  of  Naples;  he  gained  bjrbis  addreis 
tbe  Guires,  the  qaeen,  and  even  tbe  famous  Diana  of 
Poi£lien,  ducbefs  ot  Yalentinois,  tbe  king's  miiirefs ; 
and  they  eafily  fwayed  tbe  kin?  bimfelf,  wbo  alreadjr 
leaned  to  tbat  fide  tow«rds  whicn  tbey  wiibed  to  incline 
binu  AIl  Montmorency^s  prudent  remonilrances  wer«! 
difrcgarded  ;  the  nuncio  (by  powers  iirom  Rome)  abibl- 
ved  Henry  from  his  oath  of  truce  ;  and  that  weak  prince 
figned  a  new  treaty  with  the  Pope  ;  wlnch  rekindled 
wit^  fre<h  vioIencc  the  Sames  of  war,  botk  in  Italy  and 
the  Low  Countries.  '  ^^ 

No  iboner  was  Paul  made  acqaa!nted  with  the  iuC'  Qiiarrel  be>- 
celii  of  this  negotiation  tban  be  proceeded  to  the  moit  twist  the 
indecent  extremities  againA  Philip.    He  ordered  the^P*»"^ 
Spaniib  amba£fador  to  be  impiifoned  ;  be  excommuni- u '"^ 
cated  the  Colonnas,  becaufe  of  their  attachmcnt  to  the 
iroperial  boufc ;  and  he  confidered  Pbilip  as  guilty  of 
higb  trearon,  and  to  havc  forfeited  his  right  to  tbe 
kingdom  of  Naples,  wlucb  he  was  (uppofed  to  hold  of  - 
the  holy  fee,  for  afterward  aiTording  them  a  retrcat  in 
bis  domtnions. 

Alarmed  at  a  qaarrel  with  the  Pope,  wbom  he  had 
been  taught  te  regard  with  the  moil  fuperftitious  ^ene- 
ration,  a.s  the  vicegerent  of  Chriil  and  the  common  iii>. 
ther  of  Chriilendom,  Philtp  tried  cvery  gtntlc  method' 
bcibre  be  made  ufe  of  Sorce.  He  even  conrulted  ibme 
S^nilh  divines  on  the  Iawfulnefs  of  taking  arms  againflf 
a  perfon  fi>  facred.  They  decided  in  his  favour ;  and 
Paul  continuing  inexorable,  tbc  duke  of  AIva,  to  whoia 
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the  hegotuU<int  as  well  as  the  war  liad  been  committed, 
entered  the  eccleriadical  ttate  at  the  head  of  10,000  ve- 
tecans,  and  carried  terror  to  the  gates  of  Rome. 
,  The  haughty  pontifF,  though  ftiU  inf)exible  and  un- 
daunted  himfelf,  was  forced  to  give  way  to  the  fears 
Xif  the  cardinals,  and  a  truce  was  concluded  for  40  days. 
Mean  time  the  duke  of  Guire  arriving  with  a  fupply  of 
20,000  rrench  troops,  Paul  became  more  arrogant  than 
ever,,and  baniihed  all  thoughts  from  his  mind  but  tho(e 
of  war  and  revenge.  The  duke  of  Guife,  howe^'er,  who 
had  precipitated  his  country  into  this  war,  chieAy  from 
a  deiire  of  gaining  a  field  where  he  might  diTplay  his 
own  talents,  was  able  to  perform  nothing  in  Italy  wor- 
thy  of  his  former  fame.  He  was  obliged  to  abandon 
thc  fiege  of  Civetella  ^  he  could  not  bring  the  duke  of 
AWa  to  «  general  engagement ;  his  army  perithed  by 
difeafes  j  and  the  Pope  negle£ted  to  fumi{h  the  necef' 
Tary  reinforcementt.  He  begged  to  be  recalled ;  and 
France  {lood  in  need  of  his  abilities, 

Philip,  though  willing  to  have  ayoided  a  rupture, 
wat  no  fooner  tnfoTmed  that  Henry  had  violated  the 
truce  of  Yaucelles,  than  he  determined  to  »&  with  fuch 
yigour,  at  (bould  convince  Europe  that  his  &ther  had 
not  erred  in  reCgning  to  him  the  reins  of  government. 
He  immediately  aAiembled  in  the  Low  Countrics  a  body 
of  jo,ooo  men,  and  obtained  a  fupply  of  10,000  fr6m  ' 
£ngUnd,  which  he  had  engaged  in  his  quarrel ;  and  as 
he  was  not  ambitious  of  military  fame,  he  gave  the 
command  of  his  army  to  Emanuel  Philibert  duke  of 
Savoy,  one  of  the  greated  generals  of  that  warlike  age. 
The  duke  of  Savoy  kept  the  enemy  for  fome  time  in 
rufpenfe  with  re,gard  to  his  deftination  ;  at  laft  he  feem- 
ed  to  threaten  Champagne ;  towards  which  the  French 
drew  all  their  troops ;  then  tuming  fuddenly  to  the 
,g,  right,  he  advanced  by  repid  marches  into  Picardy,  and 
The  Erench  laid  fiege  to  St  Quintin.  It  wat  deemed  in  thore  timcs 
entirely  de- a  town  of  conHdcrable  Arength  }  bnt  the  fortifications 
sYo''*^  ^^  ''****  much  negleded,  and  the  garrilbn  did  not 
Aii/?«7.  *"*<"*'>'  'o  *  ^''h  pwt  of  the  number  requifite  for  its 
defence  :  it  muft  therefore  have  furrendered  in  a  few 
days,  if  the  admiral  de  Coligny  had  not  taken  the  gal- 
lant  refolution  of  throwing  himfe1f  into  it  with  fucn  a 
body  Qf  men  as  could  be  collefled  on  a  fuddcn.  This 
he  efli:£led  in  fpite  of  the  enemy,  breaking  through 
their  main  body.  The  place,  however,  was  cIofcly  in- 
vefted  ;  and  the  condable  Montmorency,  «nxious  to 
extricate  his  nephew  out  of  that  perilous  fituation,  in 
whlch  his  zeal  for  the  public  had  engaged  him,  as  well 
as  to  fave  a  town  of  fuch  importance,  raftily  advanced 
to  its  relief  with  force5  one  ha1f  inferior  to  thofe  of  the 
enemy.  His  army  wat  cut  in  pieces,  and  he  himfelf 
made  prifoner. 

The  cautious  temper  of  Philip  on  this  occalion  TaYed 
France  from  devaftation,  if  not  ruin.  The  duke  of  Sa- 
voy  propoied  to  orcrlook  all  inferior  obje£ls,  and  march 
fpeedily  to  "Paris,  which,  in  its  prefent  confternation,  he 
could  not  have  failed  to  make  himfelf  mafter  of ;  but 
Pbilip,.afraid  of  the  confequences  of  fuch  a  bold  enter-° 
prife,  delired  him  to  continue  the  fiege  of  St  Ouintin, 
in  erder  to  fecure  a  fafe  retreat  in  caPe  of  any  difaftrous 
event.  The  town,  long  and  gallantly  defended  by  Co- 
ligny,  was  at  laft  (aken  by  ftorm  ;  but  not  till  France 
was  in  a  ftate  of  defence. 

Philip  was  now  fenfible  that  he  had  1oft  an  opportu- 
•  nity  which  could  never  be  recalled,  of  diftreffing  his 
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enemy,  and  corit(nted  hiinlelf  with  reducing  Hum  ind  Spw^ 


Catelet ;  which  pelty  towns,  togetber  with  St  Quinlin,^"nfl| 
were  the  foIe  fruits  of  one  of  the  moft  decifive  vicloiiti 
gained  in  the  1 6lh  century.     The  Catholic  king,  how- 
ever,  continued  in  high  exultation  on  account  of  bis 
fuccels ;  and  as  all  his  paftions  were  tiuged  wlth  fuper. 
ftition,  he  v.iwed  to  build  a  churcb,  a  monaAery,  and  a 
paliice,  in  honour  of  St  Laurence,  on  the  day  lacred  to 
whore  memory  the  battle  of  St  QQintin  bad  been  fought  ■ 
He  accordingly  laid  thc  foundation  of  an  edifice,  in 
which  all  theCe  were  included,  and  which  he  continucd 
to  forward  at  vaft  expence,  for  22  years.     The  Ikiiie        ! 
principle  wliich  diftated  the  vow  direded  the  building.. 
It  was  fo  formed  as  to  refemble  a  gridiron — on  whicli 
culinary  inftrument,  according  to  the  legendary  tile, 
St  Lawrence  had  fuftered  marlyrdom.     Such  b  the  ori- 
gin  of  the  famous  £fcurial  near  Madrid,  the  royal  refi- 
dence  of  the  kings  of  Spain. 

The  firft  account  of  that  falal  blow  which  France 
had  received  at  St  Quintin,  was  carried  to  Rome  by 
the  courier  whom  Henry  had  fent  to  recal  the  duke  of 
Guire.     Paul  remonArated  warmly  againft  the  depar- 
ture  of  the  French  army  ;  but  Guife's  orders  were  per- 
emptory.    The  arrogant  ponli£F  therefore  found  it  ne-        I 
celTary  to  accommodate  his  condudt  to  the  ex!gency  ef 
hit  aAPairs,  and  to  employ  the  mediation  Qf  the  Vene-        i 
tians,  and  of  Cofmo  de  Medici,  in  order  to  obtain  peace.        | 
The  firft  overtures  of  this  nature  were  eagcrly  liHened 
to  by  the  Catholic  king,  who  ftill  doubted  tbe  juAice 
of  his  caufe,  and  confidered  it  as  his  greateft  misrortune     .^, 
to  be  obliged  to  contend  with  the  Pope.     Paul  agTced|v»^ 
to  renounce  his  league  with  France  }  and  Philip  itipa-  MeL ' 
lated  on  his  part,  that  the  duke  of  Alva  Aiould  repair        < 
in  perfon  to  Rome,  and  after  alking  pardon  of  the  holy 
lather  in  his  own  name  and  in  that  of  his  roafter,  ht 
having  invaded  the  patrimony  of  tbe  church,  Aiould  re- 
ceive  abfo1ution  from  that  crime.     Thus  Paul,  through 
the  fuperftitious  timidity  of  Phllip,  finilhed  an  unpro- 
pitious  war  not  only  without  any  detriraentto  the  apoiio- 
lic  fee,  but  faw  his  conqueTor  humbled  at  his  feet :  and 
fo  exceinve  was  the  veneralion  of  the  Spaniards  in  that 
age  for  the  papal  chara£ler,  that  the  duke  of  Alva,  ihe 
proudeft  man  perhaps  of  his  time,  and  accuftomed  from 
his   infancy  to  converfe  with  princes,  acknowledged, 
that  when  he  approached  Paul,  he  wat  fo  rouch  over- 
awed,  that  his  voice  failed,  and  his  prefence  of  mind  for- 
fook  him.  ,(| 

But  though  thit  war,  which  at  itt  commencemeDtCoDiiiM 
threatencd  mighty  revolution$,  was  terminated  withoutn"f''j 
occaGoning  any  alteration  in  tholĕ  ftates  which  were  ils]""' 
immediate  olje£(,  it  produced  efie£lt  of  conGdetable^' 
confequence  in  other  parts  of  Itely.     In  order  to  de- 
tach  OSavio  Famcfe,  duke  of  Parma,  from  the  Fiencli 
intereft,  Philip  reftored  to  him  the  city  of  Placenda 
and  its  territory,  which  had  been  feized  by  Charles  V. 
and  he  granted  to  Cofmo  de  Medici  the  invefiiture  of 
Sienna,  as  an  equivalent  for  the  fums  due  to  him.    By 
thefe  treaties,  the  balance  of  power  among  the  Italian 
fiates  was  poifed  with  more  equality,  and  rendered  k& 
vailab1e  than  it  had  been  fince  it  received  the  firft  rio- 
lent  Ihock  from  the  invafion  of  Charles  VIII.  and  Italy 
hcnceforth  ceafed  to  be  the  theatre  on  which  the  odo- 
narchs  of  Spain,  France,  and  Germany,  contended  foc        j 
fame  and  dominion,     Their  hoftiIities,  excited  by  ncw        j 
obje£ls,  ftauied  other  regions  of  £urofe  with  blood,        .' 
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jpk     aiid  inade  other  ilates  feel,  in  their  tbtn,  the  mireiies  of 
" « '■*'  war. 

'liacli  "^^  ^"'^*  ^  G»ife»  who  left  Rome  the  fame  day  that 
^ttlM  ^^  adverfai7  the  duke  of  Alva  made  his  humiUating 
k  Low  fubmifiion  to  the  Pope,  was  received  in  France  as  the 
■oi^  «lardian  angel  of  the  kingdom.  He  was  appointed 
beutenant-general  in  chief,  with  a  jurifdiAion  almoA 
unlimited  ;  and,  eager  to  iuftify  the  extraordinary  con- 
fidence  which  the  king  had  repofed  in  him,  as  well  as 
to  perform  fometIung  fuitaMe  to  the  high  expe£lations 
i  of  his  countiymen,  ne  undertook  in  winter  the  iiege  of 
Calais.  Having  taken  that  place,  he  next  invefted  Thi- 
oaville  in  the  dachy  of  Luxembourg,  one  of  the  ftrong- 
eft  towns  on  the  frontiers  of  the  Netherlands  ;  and  for- 
ced  it  to  capitulate  after  a  Sege  of  three  weeks.  But 
tbe  advBntages  on  thia  quarter  were  more  than  balanced 
by  an  event  which  happcned  in  another  part  of  the  Low 
CraDtries.  The  marefchal  de  Termes  govemor  of  Ca- 
lais,  who  had  penetrated  into  Flanders  and  taken  Dun- 
kirk,  was  totally  routed  near  Gravelines,  and  taken  pri- 
ibner  tnr  Coont  Egmont.  This  difafter  obliged  the  duke 
of  Guiie  to  relinqiu(h  all  his  other  ichemes,  and  haften 
towards  the  irontiers  of  Picardy,  that  he  nught  there 
•ppoiĕ  the  pr(M;re&  of  the  enemy. 

The  eyes  ofalI  France  were  now  tumed  towards  the 
duke  of  Guile,  as  the  only  general  on  whofe  arms  vic- 
tory  always  attended,  and  in  whore  condud  as  well  as 
good  fertune  they  could  conSde  in  every  danger.  His 
itrength  was  nearly  equal  to  the  duke  of  Savoy's,  each 
comnunding  about  40,000  men.  They  encamped  at 
the  dittance  of  a  few  leagues  from  one  another ;  and  the 
French  and  SpaniAi  monarchs  having  joined  thnr  re- 
fpeAive  atmies,  it^was  expe&ed  that,  atter  the  Yiciditudes 
ef  war,  a  decifive  battle  would  at  laft  determine  which 
of  the  rivals  Ihould  take  the  afcendency  for  the  Aiture  in 
the  affairs  of  Europe.  But  both  monarchs,  as  if  by 
agreement,  ftood  on  the  de&nfive ;  neither  of  them  dif- 
covering  any  inclination,  though  each  had  it  in  his 
power,  to  reft  the  decifion  of  a  point  of  fuch  importance 
f      on  the  i£ruc  of  aSnglebattle. 

Btn-  During  this  ftate  of  inadion,  pcace  began  to  be  men- 
^**  tioned  in  each  camp,  and  both  Henry  and  Philip  dif- 
~._  covered  an  equal  difpoGtion  to  Iiften  to  any  overture 
'  that  tended  to  re-eftablifli  it.  The  pnvate  inclinations 
of  both  kings  concunied  with  their  political  interefts 
and  the  wiihes  of  thdr  people.  Philip  languilhed  to 
retum  to  Spain,  the  place  of  his  nativity,  and  peace 
only  could  enable  him,  either  wtth  decency  or  fafety,  to 
quit  tbe  Low  Countries.  Henry  was  now  deiirous  of 
bdng  freed  from  the  avocations  of  war,  that  he  might 
have  leifure  to  tum  the  whole  force  of  his  govemment 
towards  iiippreOine  the  opinions  of  the  reformers,  which 
were  Tpreading  with  fuch  rapidity  in  Paiis  and  the  other 
great  towns,  that  they  began  to  grow  formidable  to  the 
cftabllihed  church.  Conrt-intrigues  conf{Mred  with  theie 
public  and  avowed  motive$  to  haften  the  negodation, 
and  the  abbey  of  Cercamp  was  fixed  on  as  the  place  ot 
congiela. 

While  Philip  and  Henry  wer^  making  thefe  advan- 

ces  towards  a  treaty  which  reftored  tranquillity  to  £u- 

.rope,  Charles  V.  whofe  ambition  had  fo  long  didurbed 

it,  but  wbo  had  been  for  fome  time  dead  to  the  world, 

.    cnded  his  days  in  the  monadery  of  St  Juftus  in  ERrema- 

y^  dura,  which  he  had  choren  as  the  place  of  his  retreat,  as 

'  u  particularly  relaled  under  the  art)cle  CuARLES  V. 
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After  the  death  of  Charles,  the  kingdom  of  Spain    S|iain» 
foon  loft  great  part  of  its  confaquence.  Ihough  Charles '   "  1     '* 
had  ufed  all  his  intereft  to  get  his  fon  Philip  eleded 
emperor  of  Germany,  he  had  been  totally  difappointed  ; 
and  thus  the  grandeur  of  Philip  IL  never  equalled  that 
of  his  father.     His  dominions  were  aIfo  confiderably 
abridged  by  his  tyrannical  behaviour  in  the  Netherlands. 
In  confequence  of  this,  ihe  United  Provinces  revolted  ;      i6j 
and  aftei:  a  long  and  bloody  war  oblained  iheir  liberty  •.**»»'*  «^ 
In  this  quarrel  £lizabeth  of  England  took  part  againft'''*  V"'**'' 
Philip,  which  brought  on  a  war  with  Spain.   The  great  «^"^^,. 
loSes  he  fuftained  m  thefe  wars  exhaufted  the  kingdomr<f  Pre. 
both  of  men  and  money ,  notwithftanding  the  great  fums  im-  viiuet. 
ported  from  America.  Indeed  ihe  difcovery  of  that  coun- 
try  has  much  impoveriihed,  inftead  of  enriching  Spain  > 
for  thus  the  inhabitants  have  been  rendered  lazy and  aver{e 
to  every  kind  of  manufa£lure  or  traffic,  which  only  can      ,«g 
be  a  durable  fource  of  riches  and  ftrength  to  any  nation.EapuUioa 
The  ruin  of  the  kingdom  in  this  refped,  however,  ivais°f  tl>< 
completed  by  Philip  III.  who,  at  the  inftigation  of  the  In- ^**^  •"* 
quifition,  and  by  tlw  advice  of  his  prime  minifter  the  duke  fcquencet°' 
of  Lerma,  expelled  from  the  kmgdom  all  the  Morefcoe$toSpaiib 
or  Moors,  delcendants  of  the  ancient  con^uerors  of  Spain. 
Thirty  days  only  were  allowed  them  to  prepare  for 
thdr  departure,  and  it  was  death  to  remain  beyond 
that  time.     The  reafon  for  this  barbarous  decree  was, 
that  thefe  people  were  ftill  Mahometans  in  their  hearts, 
though  they  confonned  extemally  to  the  rites  of  Chri- 
Aianity,  and  thus  might  corrupt  the  true  faith.    The 
Morefcoes,  however,  choie  themfelves  a  king,  and  at- 
tempted  to  oppofe  tbe  royal  mandate ;  but,  being  al- 
moft  entirely  unprovided  with  arms,  they  were  fooH 
obliged  to  fubmit,  and  were  all  banift>ed  the  kingdom. 
By  this  violent  and  impolitic  meafure,  Spain  loft  almoft  a 
million  of  induftrious  inhabitants  ;  and  as  the  kingdom 
was  already  depopulated  by  bloody  wars,  by  repeated 
emigrations  to  America,  and  enervated  by  luxury,  it  now 
fank  into  a  ftate  of  languor  £rom  which  it  has  never  re« 
covered.  ^g. 

The  reign  of  Philip  IV.  the  fucceflbr  <^  Philip  III.  philip  lVt 
commenced  in  i6ai.     He  had  not  been  long  &ated  on  An.  i$ti< 
the  throne  belbre  the  expiration  of  the  12  years  truce 
which  Philip  III.  had  concluded  with  the  United  Pra- 
vinces,  again  involved  Spain  in  the  calamities  of  war. 
The  renewed  conteft  was  carried  on  with  vigour  by  both 
the  contending  powers,  till  in  the  y«ar  1648  the  Spanilh 
monarch  was  compelled  to  fign  die  treaty  of  Munfter, 
by  which  the  United  Provinces  were  declared  free  and      '7o 
independent.     From  this  period  the  power  of  the  Spa- ^'"A"^ 
niih  monarchy  began  to  dccline,  as  it  had  already  bcen  United 
ieverely  (haken  by  the  lofs  of  Portugal.  Provinr«s. 

This  event  took  place  in  1640,  when  the  Portuguefe      '7* 
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finally  threw  off  the  SpaniAi  yoke,  and  that  country  re-^^*^*J 
mained  an  independent  kingdom,  till  the  power  of  Bo-  ^  i^. 
naparte  compelled  its  lawtiil  monarch  to  abandon  his  £u- 
ropean  territories.     Philip  IV.  alfo  profecuted  an  unfttc- 
cef$fiil  war  with  France.    This  war  was  terminated  in 
1650,  and  Philip  died  about  fix  years  after. 

The  new  monarch,  Charles  II.  was  only  ^ouryearsChanuir. 
old  when  he  fucceeded  to  the  throne.  He  was  of  a  ^  "^S' 
feeble  conftitution,  and  a  weak  capacity.  The  tvar 
which  had  been  occationed  by  the  revolt  of  Portugal, 
coBtinued  (ill  the  year  1668,  when  a  peace  was  con- 
cluded,  and  the  independence  of  that  kingdom  was  ac- 
knowledged.  HoAilities  had  heen  renewcd  with  Tnnce, 
3  U  but 
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but  ^atly  to  the  diradvantage  of  the  Spaniards,  wlio 
loft  lome  of  the  riched  and  beft  foitified  towns  wUich 
they  Aill  pelTeAed  in  Flanders.  The  peace  of  Niinc- 
guen  belween  France  and  Spain  was  tigned  in  ihe  year 
]  678.  Charles  II.  died  in  1 700,  and  with  him  ended 
the  male  line  of  the  houre  of  Audria ;  a  dynally  to 
which  Spain  owes  Iefs  than  to  any  other  race  of  its  mo- 
narchs. 

Hiftorians  faave  been  fond  of  reprerenting  the  domi- 
nion  of  the  AuArian  princes  in  Spain  as  produdWe  of 
the  greateft  glory  and  advantage  to  that  kingdom.  The 
leign  of  Charles  V.  may  indeed  be  faid  to  nave  becn  a 
glorious  reign ;  but  little  of  its  glory  belonged  to  Spain, 
and  the  emperor  cettainly  negleded  hcr  interefts  in  ad- 
vancing  thofe  of  his  niote  favouted  tertitories,  The  pic- 
ture  given  by  the  Spanilh  hiftoiians  of  the  ftate  of  Spain 
at  the  accedion  and  during  the  reign  of  PhiUp  II.  fully 
evinces  how  little  that,  kingdoro  had  prolited  by  tbe 
change  in  the  line  of  its  fucceflion.  Agricultwe  wr»s 
neglefted  ;  commerce  was  fettered  by  enoimous  dutiet^ 
and  the  people  were  held  in  the  chaiits  of  ignorance  and 
fiiperftition. 

Charles  II.  was  fucceeded  by  Philip  V.  duke  of  An- 
jou,  and  grandfon  to  Louis  XIV.  of  Francc,  who  had 
been  nominated  heir  to  ihe  SpaniOi  throne  by  the  late 
monarch.  The  tran(b£lions  of  tbe  war  ivhich  «-as  fooB 
'declared  againft  France  and  Spain,  by  England,  Hol- 
land,  and  the  eropire,  aflifted  by  Savoy,  Portugal,  and 
Prurtia,  have  been  already  related  under  the  article  Bri,- 
Tain,  from  N°  345  to  N°  371.  The  treaty  of  Ulrecht, 
Which  terminetcd  the  diSerences  between  the  principajL 
contending  powers,  was  £gned  in  17 13,  andinj^i^a 
j)eitnanent  peacc  was  concluded  hetween  S]<ain  and  Por- 
tugal.  HoRilities,  howcver,  ftill  continued  wilh  S»vof 
and  Sardinia,  and  in  171^  the  iHand  of  Snrdinia  was 
taken  by  a  Spanifh  fleet,'and  'he  yeat  following  another 
fleet  btlonging  lo  the  fame  nation  iiivaded  Sicily,  but 
was  defcated  by  ihe  Britidi  admiral  Byng.  Ry  a  new 
Irealy  in  1720,  Sardinia  was  given  to  the  duke  .of 
Savoy,  attd  Sicily  to  the  eipperoT  ;  and  by  the  tteaty  of 
Seville,  concluded  in  1729,  the  duchies  of  TuTcany, 
Parma,  and  Placentia,  were  ccded  to  Spain.  In  1731, 
the  Spaniih  king  invaded  Naples,  took  poAciTion  of  tbat 
klngdom,  and  conferred  it  on  his  fun  Don  Carlos,  ia 
confc(juence  of  which  war  was  declared  beticeen  Spain 
and  the  empire  in  ^1733.  At  the  end  of  that  year  the 
palace  of  Madiid  was  confumod  by  fire,  ard  all  the  ar- 
chives  relating  lo  the  Indies  periihed  in  the  Aames. 

In  1739,  nottilities  were  renewed  between  Spain  and 
Britain,  (fee  Britain,  N*  403)  ;  but  thc  only  fuccef- 
fes  acquired  by  the  latter  powcr  were  the  c.tpture  of 
Porto  Bello  by  Admiral  Venion,  and  th»t  of  the  Ma- 
nilla  galcon  by  Commodore  Anron.  Aftcr  a  long  and 
turbulent  reign,  Philip  V.  died  in  1 746. 

Ferdinand  VI.  a  mild,  prudent,  and  beneficcnt  piince, 
rcformed  abufes  in  the  adminiftration  of  juftice,  and  ma- 
nagement  of  the  iinances.  He  revivcd  coromerce,  eftab- 
liihed  manufaflures,  and  ptomoted  the  profperity  of  his 
kin^doro.  In  April  A.  D.  1755,  Ouito  in  South  A- 
mertca  was  dertroyed  by  an  eanhquake.    . 

Charles  III.  fucceeded  Ferdinand  in  1759.  The  fa- 
mous  family'compa£l  vras  concluded  at  Verf3illcs,  A.  D. 
■  1 76 1 ,  among  the  four  kings  of  ihehoufe  of  Bourbon.  The 
EngliA),  alarmed  by  ihe  naval  preparations  of  Spain,de- 
clajred  wsr  in  1762  j(fee  Britain,  N°  450),  jmd  took 
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Havannab  in  tbe  iflan4  (>f  Cubo,  «nd  Ma»Ik  in  ic 
£aft  Indies.  Notwithftanduig  this  fuccefs,  peace  Has' 
haftily  conduded  at  Foaiit8inbleau,  in  November,  by 
which  the  H.ivannah  was  reftored.  In  1767  ihe  Jdiiiit 
were  cxptlled  ttoiD  Spain.  An  unfuccelsful  esptdition 
was  coiiccried  agamll  Aigiers,  A.  D.  J775,  tbe  parli- 
culars  of  wbich  are  related  in  M.  Swinbuine'$  Travtli, 
lelter  v.  In  the  war  between  Great  Britain  end  h«i 
Anerican  coloniu,  Spaio,  by  the  intrigues  of  (he  Freiicfa 
court,  was  prevailed  on  to  take  up  arms  in  fupport  of 
the  latter.  At  the  conclufion  of  tbat  calamilous  war,  i 
Great  Britain  in  a  treaty  with  Spain,  ceded  to  this 
poiver,  £aft  and  Weft  Florida,  and  the  iOaud  of  Mi- 
norca.  Charles  died  in  1788,  and  was  fucceeded  by  his 
/econd  Ibn  Cli.-u-les  Anthony  prince  of  Afiuri<:s,  the 
eldeft  having  been  declared  incapable  of  inbeiiiing  (he 
«rown.  J 

Charles  IV.  had  not  long  bcen  feated  011  >he  ihranecha 
be&re  the  porlentous  revolu(ioti  in  Fraiice  involved  £u-  ^ 
tope  in  a  gcneral  fcene  of  poiitical  and  tnilitery  cotHeti.  I 
The  king  of  Spaiii  joined  the  geiteral  con£Bder*cy  agaiiitl  { 
tlie  new  repiibiic,  and  in  x:onfequence  was  numbcKil  I 
among  the  objeAs  of  its  refentiiMnt,  by  a  declaution  cl 
war  in  1793.  The  military  operations  of  Spain,  boH&ji 
ever,  wete<xlremcly  languid;  and  after  two  catnpaigr.s,i>ci 
in  which  the  might  be  iaid  to  carry  on  rather  a  deloi  ' 
iive  than  .oSeniive  war,  againft  tiie  ^epublican  ai«ak«f^.^ 
(  fee  Fiu.KCE,  N°  4 1 1 ),  ihe  was  conipeUed  to  concliKie  ai, 
a  trcaty  of  peace,  wbich  wa»  iigrurd  at  Baill  ontiK 
22d  Jniy  179J.  By  this  treaty  ihe  French  repiiblic 
j:eflorcd  totbe  king  of  Spain  all  tbe  coDquefls  whicbihe 
had  nsade  from  him  fince  the  commeiicement  of  lioiiili- 
ties,  and  received  in  eiichange  all  rigl>t  aod  propoi;  in 
the  Spanidi  part  of  St  Dotningo. 

'Jhis  treaty  vas  foon   fuilowed  by  «   rupture  withw'» 
Grcat  Briiain.     On   jih  0<ftcbcr  179^,  the  court  oi'yj^ 
Spain  publiilicd  a  mantf«:fto    agaitUt   tliis   couatiy,  t»\^ 
whicb  (he  coiirt.of  Lcndon  roade  a  fpirited  reply ;  wi 
jibout  the  f8me  lime  was  publliicd  atreaty  of ofi'en£ve      | 
and  defeniive  aHinnre,  which  had  been  concluded  about      1 
two  mentihs  bcfoi«,  between  the  king  of  Spain  and  ibe      1 
Fiench  republic.     In  the  nar  which  ibllowed  betaictn      { 
Spaln  and  G>teat  Britain,  his  Cathdlic  majefty  cooki      ; 
boaft  of  but  little  honour  or  fuccefs;  and  the  French  le- 
public  gsaned 'iiltle  from  its  ne.w.ally,  but  the  coBtnbu» 
tions  of  money,.  which  ftie  fron)  'time.  to  iitae  coaipdled      i 
him  to  advance.     On  the    i^ih  of  Febru8ry  i/J?!***] 
SpaiiiSi  llcct  of  37  fail  of  the  line  tvac  defeated  b;  ^f     ' 
John  Jervis  off  Cape  St  Vincent  (iĕe  FRiKC£,  N°  482)» 
end  four  of  the  Spaniili  litie  Gf  battle  (hips  were  lettia 
the  hands  of  tbe  vi£^ors.     Frora  lihie  time  tiil  ihe  teai- 
porary  terminalion  of  hoiUlities  by  thc  peace.of  Atiiiu» 
in  i8c2,  there  is  nothing  rematkabie  in  the  traulaSioM 
of  Spain. 

On  thc  rcnewal  of  the  war  in  1803,  Spain  was  »g«"«  **■' 
compellcd,  by  the  overbearing  power  of  France,  to  t»tt 
an  aflive  part  againft  Great  Britain,  aod  fitted  out  s 
formidal.>Ie  ileet,  which  was  uniied  to  a  conndeiabk 
.naval  foTce  of  the  new-made  emperor  of  the  FkocI). 
The  Spaniih  declaration  of  wat  againil  Britain  ii  JaK^ 
Bt  Madrid  on  the  1 2lh  of  December  1 804  }  and  oatk* 
2ift  of  O^ober  1805,  the  combin<d  iieets  of  Ff«i<w*»" 
and  Spain  wete  nearly  artnihilated  by  Lotd  Nelfoii^<ifr 
ciiive  viflory  cff  Cape  Trafa1gar^  ! 

Afler  tbis  tcrribk  blow  totho  nai-al  powcr  ef  Sptini 

notUcg 
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u  notMng  of  importance  took  place  dll  1 3o8,  when  tbe  de-  w«s  hailened  by  the  infonnation  whlcb  Le  had  reoetved 
"^  iij^s  of  Eonaparte  againil  the  independence  of  Spain,  of  the  lumults  at  Aranjuez.  This  general  caufed  it  lo 
^     which  had  been  long  lijrpeded,  were  openly  aYowed,  in      "      "    "  ~ 


Spain. 

—  V  — 


B  afconl'equ«nce  of  a  domeitic  difpute,  piobably  fbraented 

KC  by  the  emiilaries  ot'  Prance,  which  took  place  between 

""'  Charles  IV.  and   tbe   prince  of  AAurias.     During  the 

'°^  winter  of  1807-8  the  public  mind  in  Spain  had  beca 

gteatly  agitated.    Sbme  accufed  the  priace  of  the  Peace, 

Dsn  ManuelGodoy,  (\vhohadlong  heldthehelm  ofiiate, 

arnl  was  the  ricbell  and  moft  powerfiil  fubje£t  in  the 

kingdom),  of  ha.ving  concerted  with  the  queen  to  de- 

ftroy.  tlie  prince  of  Alltirias.    Others  accafed  tlie  prince 

of  Adurias  of  being  at  the  head  of  a  party  to  dethrone 

bis  faiher.     Solemn  councils  and  long  proceedings,  £d1- 

lowcd  up  by  ekiles  and  vioient  afl%  far  fiom  calming 

opinions,  (erved-to  agitate  tiiem  ftill  more. 

,  In   March   1808,  feverjl  difturbances   happened  at 

AranjvMZ.     Theiĕ  didorbances  were  excited  by  a  teport 

that  the  royal  family  wcce  about  to  quit  Spain  and  emi- 

grate  t»  Amoicj.     In  canfequence  of  thts  report,  tlie 

populace  of  tbe  neighbouring  vill^c$  repaiied  in  crawds 

t»  Aranjucs,  wliere  they  found  Uae  attendants  of  tbe 

^      court  packing  up  the  baggage  of  tbe  royal  houfehald ; 

and  underSood  that  relays  of  hotfes  were  AaUoned  on 

the  road  to  Sevtlle,  and  that  every  thing  was  prepared 

for  the  departure  of  the  royal  fugillves,  who  were  to. 

take  ihipping  at  that  porU     It  was  fufpe3ed  that  Don 

Mamiel  Goidoy,  or,  as  he  has  commonly  becn  calkd, 

the  prince  of  the  Pcace,    was  tbe  chief  in&igator  of' 

this  ur^pukr  meafure ;  and  the  fiiry  of  the  people  was 

direded  chiedy  agamll  that  nobleman,  whofe  palace  they 

attBckcd  on  tbe.  i8th  of  Marcb.     He,  however,  faund 

means  to  eicape  for  the  pefent,  but  was  aitcrwards  ar- 

rcftEd  in  a  garret  of  his  own  houfe.     In  the  mean  time 

the  king  iSued  two  decree*  with  a  view  to  alky  tbe  po- 

1       pular  ferment ;  but  as  this  ftill  continued,  he  on  the 

i^th  took  tbe  extnu>rdinary  reiblution  oi  abdicating  tbe 

tlmne  in  &Toinr  af  the  prince  of  AAurias.     Thtt  refo- 

lation  was  made  known  l^  a  royal  decree,  in  wbich 

Gharles  declarcd  that,  as  hisnatoral  infirmilies  no  longer 

pctmitted  him  to  fupport  tbe  weight  of  govemment, 

and  thc  re-e&abliihment  of  his  health  required  a  change 

of  ciimate,  faa  had  after  the  moft  mature  deUberaticn 

r«{alved  to  abdicatebis  crown  in  favaurof  bis  heir  the 

piiiice  of  Ailurias;  and  this  xefoIution  he  dcdared  to  be 

lo     thc  re&k  of  bis  own  irce  wilL 

■•^  The-new  fovereign  was  accordingly  proclaimed  by 
tke  titk  ef  Ferdinaii^  VII.  aad  iiTued  an  edift  coniifoa- 
ting  the  eSsds  of  Doii  Manuel  Godoy,  and  announcing 
tbe  appointnient  of  the  duke  of  In£antado,  a  nobleman 
dcfervedly  .popalar  for  his  talents  and  virtue8,  to  the 
pi«fideacy  of  CaiUIe  and  the  oommand  'of  the  royal 
guards. 

The£e  diihirbaiKec  have  commonly  been  attributed  to 
(hc  maehinations  of  the  Ft«nch  emperor,'  who  had  gain- 
ti  a  cemplete  aicendency  over  the  weak  Chailes  ;  and 
bod  rmidered  tke  prince  of  tbe  Peace  entirely  fubier- 
nmt  to  the  vicws  which  he  had  £omied  on  tlte  inde- 
pmdence  and  tbcliberties  a£  Spain.  How  far  thu  Tup- 
]>0fltiM  iicom^k,.  it  i»  impoSibk  for  us  at  tbis  time  to. 
dMcrraine;  but'  it  is  rendcrcd  piobable'  by  the  adive 
maifuFes  taken  aboBt  thi*  tine  byNapcieon  to  awe  by 
»Freiicbia*oc  the  Spaniili  nation.  Marat  tbe  grand 
duke  of  Berg  was  at  thn  tone  on  his  maich  towards  the 
np^nith  a-body  of  Erench  trpops ;  and  his  march 


be  intimated  to  Ecrdinand,  that  thc  emperor  of  the 
French  was  on  his  joumey  to  Spain,  and  advi{cd  him  to 
meet  his  mafter  on  the  road.  In  the  mean  time  he  was 
tampering  with  ihe  frlf-depored  monarch,  whora  ke  a{l 
fured  of  the  aiTiilance.o^  Bonaparte  in  reiiiftating  him  on 
the  throne.  Charles  accordingly  addrefl°ed  a  letter  to 
£onaparte,  in  whicji  he  contradi^ts  the  aiTertion  of  his 
decree  of  the  lyth}  and  declares  that  hb  abdication 
was  a  meaAue  of  compulGon }  and  throws  lumfelf  on  the 
protedlioa  of  that  great  monarch,  his  friend  and  ally, 
feom  whom  alone  he  and  his  fubjeds  can  hope  to  derive 
tranquiUity  and  happineis.  iSt 

It  appeais  to  have  been  the  defign  of  Murat  to  draw  Derignsof 
out  of  Spain  the  whole  of  the  royal  iiunily,  and  in  this  BDpaoani» 
deiign  he  completely  fucceeded.  Eerdinand  fet  out  tOd^-^^j^^^g 
meet  Bonaparte,  accompanicd  by  the  French  general  Sa-  of  Spain. 
v«(y,  end  had  advanced  as  far  as  Vittoria,  where  he  was 
lcft  by'Savary,  and  where  he  found  himfelf  fuTrounded 
by  French  Uoops.  He  was  compelled  to  remain  at  Vit- 
toria,  until  S3vary,  who  had  proceeded  to  Bayonne, 
where  Bonaparte  then  waa,  ihould  retum  and  intimate 
tB  him  thc  pleafare  of  his  inafter.  When  the  general 
retumcd,  Ite  brought  with  him  a  letter  from  Napoleon 
to  Ferdinand.  In  this  letter,  which  is  addreSed  to  Fer- 
dinsnd  as  prince  of  Afturias,  and  not  as  king  of  Spain, 
Bi»ttaparte  aSiired  the  prince,  that  the  fole  objeA  of  his 
jcumey  into  Spain  was  to  make  fuch  reforms  in  that 
kingdom  as  would  l>e  agreeable  to  the  public  feelings. 
Without  pretending  to  judge  refpe£iing  the  late  revo- 
lution,  he  cautions  Ferdinand  againll  the  danger  to  be 
«ppiehendcd  from  fovereigns  permitting  their  fubje£ts 
to.  take  juftice  into  their  own  hands.  After  inlinuating 
l)is  own  power  over  the  reyal  family  of  Spain,  and  .ad- 
vcrtlng  to  the  tumults  tlut  had  taken  place,  in  which 
f9me  of  hi«  troops  had  fallen,  he  makes  ufe  of  the  fol- 
lowing  eKpreilion,  "  a  few  of  my  foldieTS  may  be  mur- 
dcred  ;  but  thc  fubjugatlon  of  Spain  ihall  be  the  confe- 
qu<nce  of  it." 

Eerdinand  confounded  at  the  condud:  of  the  Prench 
emperor,  and  alarmed  for  his  own  perfonal  fafety,  was 
compelled  to  proceed  on  hiskjouiney.  When  he  arrived 
at  Bayonnc  hc  was  received  by  the  prince  of  NeuSchatel 
and  Duioc,  and  was  condudĕi  to  a  place  by  no  means 
f«uted  to  his  rank  or  his  chara£ter  as  ally  of  Bonaparte. 
He  however  dined  with  the  emperor  j  but  aiter  he  had 
rctired,  General  Savary  brought  a  meitage  irom  his  maf- 
ter,  intimating  his  determination  that  the  prefent  royal 
family  of  Spain  ihould  give  up  to  him  all  right  and  ti- 
tle  to  the  crown  of  that  kin^dom,  and  that  they  ihould 
be  fucceeded  by  a  branch  of  his  own  iamily.  Ailoniih- 
ed  at  this  intimation,  Ferdinand  fent  his  prime  miniAcr 
Cevallos,  to  canvafs  the  matter  vrith  M.  Champagny, 
the  coniidential  recretary  of  Napoleon.  The,conference 
was  held  in  an  apartment  adjoining  the  cabinet  of  the 
emperor,  aod,  as  it  appeared,  vrithin  his  hearing  :  for 
when  CevaIlos  was  arguing  with  great  warmth  and 
Arength  of  reafoning  on  the  injuftice  and  even  impolicy 
of  the  propofed  miearuces,  both  he  and  Champagny  were 
ordered  into  the  emperor's  prefence ;  and  the  former  wa> 
revikd  in  the  grofieft  terms,  branded  with  the  appelU- 
tion  of  a  traitor,  accufed  of  having  maintained  that  the 
recognition  of  Bonaparte  was  not  neccAary  to  the  vali- 
dity  of  his  mafter^  title  to  the  throne  of  Spain,  and  of  . 
3  U  2  having 
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Sp»m.  liav!ng  siffinaed  that  if  tbe  Fn:ttcli  dared  to  attack  the  in- 
■  •  depcndence  of  the  SpaniAi  tnonarchy,  three  hundred  thou- 
fand  men  would  rire  to  defend  it  and  repel  tbe  invaders. 
Afler  Napoleon  had  thus  indulged  tine  violence  of  bis 
temper,  be  enlered  in  a  barlli  and  arrogant  iiyle  on  a 
dirculTion  of  the  points  in  dirpute  between  his  iecretary 
and  CevaIlos  }  and  iinding  that  he  coiild  neither  convince 
nor  iilence  the  Spani(h  miniller,  he  abruptly  concluded 
with  the  following  peiemptory  declaration  :  "  I  have  a 
iyilein  of  policy  of  my  own  ;  you  ought  to  adopt  more 
liberal  ideaj,  to  be  lefs  fafceptible  on  the  point  of  bon- 
o\u,  and  not  facrifice  the  profperity  of  Spain  to  the  in- 
terelt  of  the  Houfe  of  Bourbon."  From  thii  time  the 
delliny  of  the  Spanilh  royal  family  was  fixed.  Ferdi- 
nand  the  monarch  of  the  people^s  choice  was  already  a 
captive,  and  not  many  days  elapfed  before  the  reft  of  the 
Toyal  family  was  in  thc  lame  fituation.  Oit  the  firil  of 
May,  Ferdinand  had  made  a  conditional  renunciation  of 
■hx»  croKH  in  favour  of  his  father,  and  on  the  fifth  o{  the 
(ame  month  !Bqnaparte  had  a  long  conyerlation  with 
Charles  tbe  fourth  and  his  qu«en.  Ferdinand  was  cal- 
lcd  in  by  his  father,  to  hear,  in  the  pre&nce  of  him  and 
the  queen,  the  diiguding  and  huaaiHatwg  exprefIioni 
which  were  uttercd  by  the  French  emperor,  expreflioni 
of  fuch  a  nature,  that  Cevallot  fay»  he  dates  not  record 
tbem.  All  the  parties  were  feated  except  Ferdlnand ;  be 
Mia»  ordered  by  his  father  to  make  an  abfolute  renunda- 
tion  of  the  crown,  on  pain  of  being  treated  as  an  ufurper 
and  a  confpirator  «jpind  the  rigbt  of  his  parents.  With 
tbit  requifition  Ferdinand  complied,  and  thus  completed 
the  abdication  of  his  family  ;  for  it  appeared  that  on  the 
preceding  day  Charles  had  execnted  the  deed  of  refig- 
Ikation,  which  transferred  to  the  emperor  of  the  Frencii 
hi»  title  to  the  crown  of  Spain,  on  confidcration  of  reeuv- 
ing  during  his  life  an  annuity  of  eighty  millions  ^i  reals, 
of  a  dowry  to  his  queen  of  two  millions  of  rcals,  and  to 
the  infantes  of  Spain  ttte  annual  fum  of  faur  hundred 
tboufand  livres. 

Thus  bad  Bonapartc  tttt&ed  the  tran^erence  af  the 
Spaniih  nation  from  the  Boorbon  dynaHy  to  his  own  £a. 
nily,  fo  iar  at  leail  as  that  transference  could  be  e&c- 
ted  by  the  fonnaI  renunciation  in  his  favour  af  tbe  royal 
iamily,  and  by  a  Ilrong  but'  fu{picious  recommendation 
£rom  them  to  the  Spanilh  nation  to  receiye  their  new 
&verei^,  whoever  he  (hould  be,  tvith  ^ubmiiTion  and 
obedience.  Filled  as  the  annals  of  mankind  are  with 
examples  of  treachery,  peifidy,  and  violence,  it  would 
be  difficult  to  point  out  a  deed  whicb  in  every  part  of 
its  performance,  in  its  oim  nature,  or  in  tbe  charaAer  of 
the  means  by  which  it  was  effefted,  bears  fuch  ftr«ng 
marks  of  unjull  and  lawleis  tyranny. 

It  was  ioon  underAood  that  Napoleon  defigned  the 
CTown  af  Spain  foT  his  brother  Jofeph,  who  had  fome 
time  before  been  placed  on  the  throne  of  Naples.  In  an 
addrefs  tathe  Spamib  nation,  whicb  Bonaparte  publiih' 
ed  immediately  after  the  abdication  of  Charles  and  Fer- 
dinandt  he  in&rmed  them  that  he  did  not  mean  to  reign 
»ver  them  in  peiibn,  but  that  he  would  give  them  a  lo- 
Tereign  every  way  reiembling  himfelf.  In  the  begin- 
aing  Qf  June  Joreph  Bonaparte  arrivedin  the  neighbour- 
kood  of  Bayonne,  where  he  was  receired  by  a  deputa- 
tion  of  the  grandees  of  Spain  and^  from  the  council  of 
Cailile,  and  pre^entedwith  acongratulatoryaddre^s,  writ- 
ten.in  tke  moit  fulfome  ftyle  of  adulation,  on  his  acceffi«k 
to  tbe  Spanilb  thiont. 


m 


But  though  the  nomination  of  Joleph  Bonaparte  ms  Spii« 
eafily  eSeded,  it  was  not  fo  eafy  to  place  bim  on  the '    »l| 
throne  in  oppotiiion  to  the  almoil  unanimous  ^U  of  tbc^^*^ 
Spaniih  nalion.     Ferdinand  tbe  feventh  was  the  darltng  i^^ 
of  the  people ;  and  his  acceSion  to  the  crown  bad  beniin:iafl 
hailed  by  them,  botb  as  placing  tbem  under  the  doioinioiii^i)** 
of  a  beloved  monarcb,  and  as  leleaGng  ibem  iium  the*^"^ 
tyianny  of  Godoy,  who  vna  an  obje£l  of  almoA  uiiiver> 
fal  deieilation.     They  hsd  hitherto  fubmilted  with  pa. 
tience  to  the  iniioence  and  power  of  France,  hopeleTs  of 
rcicuing  them(iil,ve8  while  Charles  poSe&d  the  throne,        j 
and  white  tbe  prince  of  the  Peace  dire^Ud  his  councits;         | 
but  the  acceiTion  of  Feidinand,  and  the  confequeiit  dil- 
grace  of  the  favourite,  Jiad  led  them  to  hope  tbat  they 
ihould  now  £nd  a  fovereign  willing  to  dire£l  and  aM 
their  efforts  to  rcgain  their  independence.     Undw  thcie 
expedadon$,  a  great  part  of  the  nation  had  come  &r- 
ward  to  offer  tbeir  ailiiiance  in  ^upportine  tbe  dainu  of 
the  new  monarch.  -    The  piovince  of  Catawnia,  the  nu)ft 
iwluiliious  and  tbe  moft  warlilce  of  the  Spaniih  Dadoo, 
particularly  diAinguiihed  itfelf  by  the  promptitude  and 
extent  of  its  oiiers.     Soon  after  Ferdinand  had  albajdcd 
the  throne,  the  captaiit-genenl  of  Catalonia,  relying  cn 
the  well  known  refources  and  difpofitions  of  the  inbabi- 
tants,  bad  come  £Drward  wiih  an  offer  of  a  militaiy  foice 
of  above  a  handred  thouiand  men  ;  and  other  pToyioccs 
would  have  foliowed  this  example,  but  Feidinand  bad 
difcouraged  thele  military  preparatioas,  and   appeaied 
willing  to  fubmit  quietly  to  French  bondage. 

The  fpirit.  which  had  animaled  the  S^paniards  thus 
boldiy  to  fupport  tbeir  favourite  fovereign,  was  not  of  a 
natmre  to  be  chilled  and  repreSĕd  by  his  dmidity  o^ 
cjcample.  The  batred  which  they  had  conccived  againft 
the  Fsench  daily  found  £re{h  fottices  of  noiuiihBcnt. 
They  -(aw  Ferdinand,  who  had  rejeded  thdr  {WD^Teted 
fcrvicet  left  he  ihould  expoie  him(elf  to  the  fufpicion  or 
dif{deafure  o£Bonaparte,  enticed  by  deceit,  or  conpeUed 
by  yiolence,  to  relinquiih  his  kingdom  and  coouait  hiia< 
felf  to  the  power  of  his  enemy.  They  anticipatcd  tbe 
eonfequences,  and  prepared^  reSil  them  with  yigaot 
and  unanimity.  The  rcntmciation  of  the  royat  nnily 
in  f8vour  of  Bonaparte  was  no  fooner  known  in  Spain, 
than  the  norlhem  provinces  butft  into  open  in(iiRefii«n. 
Afturias  and  Gallicia  fet  t&e  gktrlous  exaaple;  andit 
was  fooa  followed  by  almoil  every  part  of  Spaio,  not 
immediately  occupied  or  overawcd  by  the  ataiies  of 
France. 

One  of  the  firft  fteps  taken  by  the  leadcrs  of  the  in- 
furre£Uon  was,  to  affemble  Uie  juntas  or  gencral  alĕoi- 
blies  of  the  provinces.  Wh«i  tbeiie  weie  organiacd, 
they  iffued  proclamations,  calling  on  the  Spaniards  to 
riii:  in  defence  of  their  Cawcagn,  and  in  the  afiertion  of 
their  own  independence.  Beiides  tbele  proclamatiia» 
£ram  the  piwincial  juntas,  addreffes  were  publifl>ed.in 
almoft  every  pcovince  by  the  leaders  of  the  popalar 
caufe  ;  in  particular,  the  province  of  Aragon  was  ad- 
dreffed  by  Palafox,  a  name  celebrated  ki  Uie  araislia^ 
the  Spaniih  revol]ition,  in  a  bold  and  fpuited  manifefio. 
The  junta  of  ScTille,  whicb  aiembled  on  the  17^1  af 
May,  Canned  itfelf  into  a  fapieme  junta  of  gavtii)iacat| 
caufed  Ferdinand  to  Ik  prochimed  king  of  Spain,  took' 
paffeifion  of  the  miKtaiy  Oores,  and  iffiied  an  ordcr  ht 
all  males  iirom  16  to  45,  who  had  not  chiUren,  toca* 
roU  themfelves  in  the  natiottal  anniest 

It  «as  mttaral  that,  when  cnteang  «1  fi>  drtetWBed. 


Digitized  by 


Google 


S-    P    A  l    $Z 

tfD<    >n  oppofi(ton  to  the  mea&ires  of  Bonaparte,  tlie  Spa- 

K/-—'  nurds  ihoald  tum  their  eyes  towards  that  Mtion,  bj 

**i,  wbom  alone  the  ambitiow  viewt  oi  that  potentate  had 

^     been  fnccersfully  combated.     A  peace  and  alliance  with 

I  liri.    Britain  nas  evidently  not  only  a  mearore  of  policy,  but 

i        \rould  aiibrd  them  the  nioA  e£FeAuBl  aATiAance  in  the 

fbnnidable  Hruggle  in  which  they  were  about  to  engage. 

Aceordingly,  deputies  were  difpatcbed  to  Great  Britain 

ftom  feveral  of  the  provinces,  to  folicit  the  aid  and 

fiiend(hip  of  that  country,  and  to  concert  meafutes  with 

the  Britiih  miniAty  fbr  executmg  tbe  ptans  which  had 

been  contrived  ibr  fi-eeing  the  kkigdom  fron»l1ie  Prenbh 

}9ke.    The  junta  of  Seville  iiTued  a  dcclaration  of  war 

mth  France,  and  declared  the  Spanifh  naiion  on  teims 

of  peace  and  amity  with  Britain.     The^  SpaniAi  de- 

poties  were  erapowered  to  folicit  fupplies  of  arms,  am- 

nonition,  clotbing  and  money  ;  but  it  was  thougbt  that 

a  fapply  of  Britilh  troops  would  be  unneotAaty,  the 

Spanilh  pattiots  confidering  themfelves  ii  fully  equal  to 

tbe  defence  of  their  country.     The  caufe  of  the  Spani(h 

patriots  was  eagerly  embraced  by  the  court  of  London, 

and  by  the  Britiih  nation  at  larae,  and^iitt  moft  a£live 

M^     aiea&^es  were  quickly  taken  to  leiid  them  effedual  aid. 

^t       'While  theie  preparations  were  makingon  the  part  of 

t       the  Spaniards,  the   French  fbrccs  were   colleAing  in 

ii>wl  great  numbers,  both  on  the  frontiers,  and  in  the  neigh- 

^     bourhood  Df  the  capital.     Above  25,000  men,  under 

the  command  of  Befiieres  and  LaHbles,  thteatened  the 

pnvinces  of  AAariat  and  Bifcay,  or  occupied  tbe  plains 

of  Cadile.     Ten  thoafand  men  were  diut  up  in  the 

citadel  of  Barcelona  ■,  and   to  retieve  them,  a  (Irong 

body  of  French  troops  had  marched  firom  the  fron* 

tiers,  and  laid  fiege  to  Zaragoza.     A  coniiderable  bod/ 

under  General  Moncey  attacked  the  cily  of  Yalencia  j. 

wMle  the  grand  duke  of  Berg,  after  having  detached- 

General  Dupont  at  the  head  of  ao,ooo  men,  to  quiet 

the  iitTuRedion  of  the  fouthem  provinces,  held  Madrid 

with  about  15,000  troops.    Junot,  with  about  35,000 

mcn,  iiad  entered  Portugal,  and  taken  po&iTion  o^  the 

capitaL     The  whole  French  ibrce  at  this  time  in  Spain 

oaanot  bc  computed  at  left  than  100,000  men.     Thefe 

were  oppofed  by  a  very  nmnerous,  but  undi&ipUned 

foice,  commanded  by  generals  of  acknowledged  bta- 

vei7,  but  diiEnring  widely  fTom  each  other  in  ciperience 

and  military  prodence.     Geneial  Palafoz  commaiided 

in  Anigon ;  General  CaAanos  in  the  fouthera  provin!. 

k      ces ;  and  Geneial  Blake  in  the  norlh. 

w        The  firit  exertion«  of  the  SpaniAi  patriots  were  emi- 

'^P*'  neMty  fncce&ful,  though  they  have  been  greatly  exag- 

**     gerated  in  the  newfpaper3  publiihed  tmder  authority  of 

the  juntas.     The  harbour  of  Cadiz,  which  contained  a 

numerous  and  weU-appc»nted  fleet,  was  under  the  com- 

nand  of  the  marqTus  de  Solano,  a  man  notoriouAy  at> 

lachcd  to  the  French  intereil ;  and  here  lay  a  French 

fieet,  confiAing  of  five  (hips  of  the  line  and  a  frigate. 

One  of  the  firft  efforts  of  the  patriots  was,  to  obtain  pof- 

feffion  both  of  Cadic  and  the  French  ileet^  and'  in  this 

they  completely  fucceeded.    Sobno  was  anelted  and 

put  to  deatb,  and  Don  Morla-  was  appointed  in  hia- 

romn.     In  tbe  beginning  of  June-  the  Ftench  fleet  was 

fni»moned  to  fuRender,  and  on  the  admiraPs  reiu&l, 

was  fbrioufly  attacked  by  the  batteries  on  ihore,  and 

obSged  lo  capitulate.     The  force  detachcd  by  Murat, 

nnder  Dupont,    was  attacked  near  Baylen,    on  the 

22d  'Jo)y,  by  Major-genenl  Reding,  feoaind  in  com- 

M^tti,  «ndei  Cadanos,  snd  aiter  having  been  defeat- 
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ed,  was  compelled   to  furrender  at  dilctetion.     TKe    Sftdtt, 

French  fbrce'befieging  Zaragoza,  was  repeatedly  attack- '       »     '* 

ed  by  Genetal  Palafox,  and  foffi;red  confiderable  loAes, 

while  that  ciiy  held  '  out  with  the  moft  hertnc  bravery. 

Perhaps  there  are  few  indances  in  the  annals  of  modera 

warfare,    in   which    fuch    perfevering    and    {uccefsful 

courage  has  been  difplayed,  as  by  the  defenders  of  Zar8- 

gozs.     AU  the  mcans  of  attack  \vhicb  were  in  poiTeAion- 

of  the  French,  direfted  by  the  Ikill  with  which  their 

long  experience  and  fuccefs  had  fupp)ied  them,  were- 

made  ufe  of.     The  inhabitants  wert  obliged  continually 

to  be  upon  their  guard,  and  to  be  prepared  to  rejiil  the' 

motl  unexpe£led  and  fecret,  as  well  as  the  rooil  open- 

and  violent  airnults.    l^he  city  was  firequently  bombard-- 

ed  in  thc  nriddle  of  the  night,  at  ihe  fame  time  that  the- 

gates  m«e  altempted  to  be  forced,  under  cover  of  the 

weHs.     More  than  once  the  French  got  into  Ibme 

parts  of  the'town  ;  but  they  were  received  mth  fo  much 

cooInefs  and  bravery,  that  they  were  never  able  to  pre- 

lerve  what  they  had  trith  fo  much  difficulty  and  lofs  ac- 

quired.     Thc  women  vicd  with   their  hulbands,  fon$^ 

and  brothers,  in  the  difplay  of  patriotifm  and  contempt- 

ofdanger»  regardleis  of  tbe  fire  of  the  enemy,  they 

mihed  into  the  very  mtddle  of  the  battle,  adminiiler*- 

ing  fupport  and  Tefre(hment  to  the  exhaufled  and  wound-- 

ed,  and  animating,  by  their  exhortations  and  exampler 

all  ranks  to  fuch  a  difplay  of  firmners  and  bravery  at' 

long  iccnred  this  important  city.      'When  it  is  re« 

colleAed,  that  the  attacks  of  the  French  were  numerour 

and  varied,  that  they  were  conHantly    repeated  with- 

btm,  and  generally  with  increafing  forces,  and  that  the- 

ible  defence  of  the  city  reited  witb  its-  fpirited  inhabi' 

tants  and  the  army  af  Palafox ;  fome  idca  inay  be  formed 

of  the  diiRcultiet  they  muft  have  undergone  and  fur- 

mounted,  and  of  the  gloiy  to  which  they  are  ib  juitly 

entitled.     The  patriots  had'  gained  poireiTion  of  moft  oF 

tfae  iĕa  ports  in  the  bay  of  Bifcay,  and  headed  by  the 

biihop  of  St  Andero,  repuUed  the  French-  in  feveral  at* 

tacks.     The  French  farce  under  General  Moncey  was 

alfo  Tepulfed  before  Yalencia^  and  tbe  patriots  were' 

equaUy  fuccefsful  in  feveral  other  quarter$ ;  (b  that  by 

the  cnd  of  July  there  did  not  lemain  above  40,000* 

French  fbrce»  within  the  Spaniih  territory,  ^j^ 

In  the  meantime  preparationswere  makmg  at  Madrid^ArrWal  ueB 
ibr  the  reception  of  the  new  ibvereign  Joieph  y  and  Mnrat,fli|;l>t  of 
Hnder  pretence  of  ill  health,  quitted  the  capital,  to  give  1°''^''^ 
way  to  the  brother  of  his  matter.  Jofeph  Bonaparte^"*^'***' 
anrived  at  Madrid'  in  the  latter  end  of  July,  with  a 
guard  of  10,000  men  ;  but  foen  after  his  arrival  tho. 
news  of  the  deitat  and  aapitulation'  ef  Dupont  reached 
Madrid,  and  threw  the  new  court  into  the  utmoft  con- 
Aemadon.  They  underilood  that  tbe  'yidorious  army- 
of  CaAanos  was  on  its  raarch  towards  the  capital;  and  if' 
he  did  not  fpeedily  retire  irom  fo  dangerous  a  poiltion^ 
King  Jbfeph  dreadied  «ther  isdling  into  the  hands  of  tbe- 
conqueror  of  Dupont,  or  of  bcing  intercepted  in  his  re-- 
treat  by  tbe  army  of  General  Biake:  In  this  ^'tuation' 
he  fi)uiid  bimfelf  under  the  neceiRty  of  quitting  the  ca»- 
pital  which  he  had  fo  lately  entered,  and  befefe  the  end"- 
of  the  month  he  had  reached  Burgos-  in  his  {nccipitate- 
dight  towards'  the  fronttera.  Thus,  within  the  rpaoe- 
of  two  month»,  did  the  people  of  Spain  behold  their 
country  almoA  entirely  freed  from  the  prefence  of  th«' 
Fronch ;  and  this  glorious  and  happy  iiTue  had  beeit' 
brougbt  about  by  their  own  intrepidityv  At  ai  ttiM' 
whcn  tbeir  Ctuation  was  tbe  moil  difpiriting  and  {an- 

lam^ 


Digitized  by 


Google 


S    P    A 


[    526    ]■ 


S     P    A 


u- 


S|i»m.  lom ',  wlien  their  king  had  been  compelled  lo  fbrfake 
"*  them,  and  to  ^akc  over  his  right  to  the  throne  to  a 
foreign  potentatei  when  they  beheld  fcaicely  any 
tiroops  rurrounding  them  on  all  fides,  but  thofe  of  that 
potentale,  they  rofe  in  arms,  and  oppofed  themfelves, 
unikilled  as  ihey  were  in  war,  and  totally  unprepared 
kx  it,  to  a  man  before  whom  the  mightieit  empires  in 
jj-  i^urope  bad  iallen. 
S.eve((e9.  The  (licceSies  of  the  Spanilh  arms,  though  brilliant 
and  important,  were  but  tranlient.  The  leaders  of  the 
>nfurre£lion  appear  to  have  been  but  ill  calculated  to 
oppofe  the  fyftem  of  taflics  which  had  been  fa  often 
Bra£Ufed  with  fucceis  by  the  conr)ueror  of  Marengo,  of 
Jena,  and  of  Aufter]itz.  Though  the  conqueils  of  Au- 
ftria  and  PruAia  had  been  eSeSted  by  the  iame  fyftem 
which  the  Frcnch  were  now  purfuing  in  Spaan,  the  nu- 
iitary  men  of  this  kingdom  were  incapable  of  analyzing 
them,  or  of  adopting  eiTeilual  meafures  of  oppodtion  or 
defence.  In  a  fenes  of  about  30  bulletins,  publiihed 
from  the  French  army  of  Spain,  comprebending  from 
the  beginning  of  November  1808  to  the  middle  of 
iTanuary  1809,  we  read  of  nothingbat  the  rapid  move- 
-ments  and  fuccefles  of  the  French,  and  the  defeat  and 
^nnihilation  of  the  beft  appcinted  armies  of  the  infur- 
gcnts.  In  Gallicia,  General  Blake,  after  having  witl-- 
ftood  tlie  duke  of  Dantzick  (MarAial  Ney),  in  feveral 
^counters,  was  at  length  defe8ted,  and  his  army  difper- 
fed.  A  divii]on  of  the  army  of  £ftremadura,  undtr 
Count  Belyider,  which  had  marched  iirom  Madrid  to 
fupport  the  «ity  of  Burgos,  was  attacked  and  defeated 
by  a  divifi(m  of  the  French  army  under  the  dukes  of 
Iftria  and  Dalmatia ;  while  tho  army  of  General  CaAanos 
was  in  a  great  mearure  difper(ĕd,  after  a  iĕvere  conHid 
on  tbe  heights  of  Tudela.  According  to  the  Frcnch 
account,  the  army  of  Cadanos  confiftcd  of  45,000  men. 
Il  was  oppoiĕd  by  the  duke  of  Moutebello,  and  entirely- 
defeated,  with  the  lofs  of  ncarly  4000  killed,  and  jocip 
taken  prifoners. 

Inthc  meantime  Bonaparte  had  entered  Spain,  and 
taken  the  command  of  the  French  army.  He  advanced 
by  rapid  marches  towards  Madritl,  and  at  the  end  of 
'November  his  advanced  guard  reached  the  important 
pafs  of  Somoiiecra.  This  paf$  was  deiended  by  a  body 
of  13,000  Spaniards,  with  iixteen  pieces  of  cannon. 
Tbeywerc  attacked  by  tbe  French  under  the  duke  o{ 
Bclluno,  and  after  making  a  coniiderable  ftand,  were 
entirely  defeated.  On  the  2d  of  December  Bonaparte 
arrived  in  the  neighbourhood  of  Madrid,  atid  On  the- 
jjg  jth  he  was  maftcr  of  that  capital. 
T.ritifli  ex.  While  the  Spaniih  patriots<»ere  thus  purfuing  their 
peditions  in  plan  of  oppoiition  to  French  tyraimy  with  Tarious  fuc- 
lupport  of  cef,^  thc  Britiih  caWnet  were  iitting  out  forn«dable  ex- 
peditions  to  tlie  coafts  of  Spain  and  Portugal.  The  re- 
iiilt  of  the  espedition  under  Sir  Harry  Burrard  and  Sl^ 
Arthur  Welleiley,  the  battle  of  Vimiera,  the  convention 
of  Cintra,  and  the  confequent  evacuation  of  Portugal 
by  the  French,  in  the  month  of  Auguft  1808,  have 
becn  alrcady  noticed  under  PorUigal,  N°  49  and  50. 
After  tbcfe  tranfa£lions,  thc  grcater  part  of  the  Britiih 
army  under  the  command  of  Lieutenant-genrral  Sir 
J«bn  Moore,  proceeded  on  their  march  to  the  frontiers 
of  Spain.  The  progrefs  and  operations  of  this  army 
will  be  detailed  mentioned.  About  the  middle  of  the 
f9me  month,  a  body  of  13,000  Briliih  troops,  imder 
the  command  of  Sii  DaTid  Baird,  arriyed  at  Coruima, 
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and  proceeded  through  the  interior  of  tlie  «nmtry,  '»•  M 
tending  to  join  Sir  Jolm  Moore  in  t4je  neighbonrhood  of " 
Madrid.      A  biigade  of  10,000  men  imder  Geneni 
Hope,  reached  tliat  capital,  and  eilabliihed  themfelvei 
at  the  Eicurialj  but  on  the  approach  of  Bonaparte, 
were  under  the  neceility  of  retiring.  ,j. 

£xperience'has  ibown  that  in  their  military  cam-MiKki 
paigns  on  the  continenti  Britilh  foTces  have  to  contend^'^ 
with  ntunerous  diSiculties,  furmotintable  only  by  tbeat-^i^ 
moft  prudence  and  vigilance  on  the  part  of  the  com. 
manding  oiHcers,  and  by  a  coniiderabie  degree  of  ikill 
and  forefight  on  that  of  the  proje£Vors  of  fuch  tmdet. 
takings.  Never  perhaps  were  tbcfe  diiiiculties  more  ($■ 
verely  £elt  than  in  the  manch  of  Sir  John  Moore  Erom 
Portugal  to  the  centre  of  the  Spaniih  territory.  it  wss 
found  that  in  whatever  ditcAion  he  might  proiecnte  his 
march,  he  would  enoounler  either  bad  roads  or  fcaB. 
ty  fupplies  of  proviiionSi  In  parttcnlar,  the  diiRcuhy 
of  tranfporting  the  artillery  over  the  Portugueli:  moun- 
tains  vras  extTcme  }  and  the.  Partnguefe  at  Liibon  were 
either  egregiotiily  ignorant  of  thc  ftate  of  the  roads 
which  led  through  their  own  country-  to  the  Spaiaih 
frontiers,  or  were  unwiliing  to  communicate  tlie  in&or. 
aiation  which  thcy  really  pofieffed.  Under  theiĕ  cir. 
cumftances  it  was  found  neccAary  to  divide  the  Briiiih 
army  ;  and  it  was  determined  to  fend  ibrward  aoe  diri- 
ik>n  conMing  of  6000  men  uitder  the  commaiid  of 
Lieutenant-General  Hope,  which  was  direded  to  march 
by  £lvas,  to  enter  Spain  by  Badajos,  and  to  procecd 
along  thc  Madrid  road  by  way  of  £fpinar.  Another 
divifion,  conSiling  of  two  brigades  under  General  Paget, 
was  detached  by  way  of  £lva9  and  Alcantara,  wbeie  it 
was  to  fs&  thg  Tagus.  Two  brigades  under  General 
Beresford  moved  througb  Portugal  -  by  way  Qf  Coieibia 
and  Alnteyda  towards  Salamanca,  wbile  three  brigades 
imder  General  Frafer  marchcd  towards  the  frontiers  of 
Spain  by  Abrantca  and  .Almeyda. 

Burgos  had  been  recommended  foy  the  Spaniih  gOTera. 
mcnt  as  the  point  of  unien  £01  the  Britiili  troops,  and  Ma- 
drid  and  Yalladolid  were  appointed  fer  magazines.  Tbe 
Britiih  had  been  led  to  expe£l  that  they  would  iitidbe. 
tneen  60,000  and  70,000  Spaniards  aAmbled  uader  Ge.' 
neral  Blake  and  the  marquis  de  la  Romana  in  the  proriS' 
ces  of  Afturias  and  Gallicia,  and  that  a  muc^'  greater 
numbcr  was  ready  to  cn-operate  with  them  under  the 
coramand  of  CaAanos  on  the  inmt  and  ]eft  of  thc  ptii». 
cipal  Prench  poAtion.  The  Spaniards  had  becn  repie- 
fehted  as  unanimous  in  their  enthuliaGn  fbr  the  caufe  of 
libcrty,  and  as  ready  to  tteat  the  Britiih  treopaas  tiie  ^ 
faviours  of  their  eountry.  How  far  this  infonBalian 
was  correft,  wiil  be  feen  preicntly. 

In  marching  thtough  the  Portugueiii:  teiritory,  tbe 
troops  firft  encountered  dtiRcuIties  which  they  were  not' 
'  prepared  to  expe£I.  The  contraAor  at  Liibon,  wbo 
had  agreed  to  fupply  the  divifions  witb  rations  on  the 
niarch,  faikd  in  his  contra£t,  and  exceifive  inoonve. 
nience  was  experienced  from  the  want  of  money.  The 
divifians  under  Generals  Fra(er  aod  Beretiittd  -wete  obli. 
ged  to  halt,  and  it  was  ibme  time  be&re  thcycould 
agatn  fet  foiward.  The  ptoceediiigs  of  the  centrat  jnii. 
ta',  on  which  all  the  movements  boith  of  thc  Biitiihand 
Spaniih  armies  chieily  dependcd,  'nere  languid,  tardr, 
and  irTefolute  ;  and  l>eforB  the  Biitiih  troops  coold  at 
fcmble  in  any  fotce  in  Spain,  the  principal  arinies  of 
the  patribts  had  bcen  defeated  akd  difpcriĕd  in  almoit 
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jntTj  quarter. '  On  the  8th  of  November 
"'Moore  rcAched  Almeyds.  The  weathet  was  at  this 
tioie  CKtreinely  unfaTourabk,  and  the  troops  were  ex- 
]>ortd  lo  almod  inceiTaDt  rain.  They  entered  Spain  on 
tfie  iith  of  November,  and  on  the  t^th  Sir  John  ar- 
°nv«d  with  his  adv«nced  guard  at  Salamanca,  where  he 
iialted,  intending  to  aiTemble  thcre  all  the  treops  whicli 
wcre  on  their  march  through  Portugal.  While  he  re- 
mained  at  Salamanca,  he  was  informed  that  a  coniider- 
able  French  force  had  advanced  and  taken  polTedion  of 
Yalladolid,  «t  the  diftance  «^  only  twenty  leagucs,  by 
wliichone  of  the  places  that  had  been  intended  for  -ma- 
gazines  was  loft.  At  tbis  time  Sir  John  had  with  him 
only  three  brigades  of  infantTy  without  artiilery,  and  it 
•would  be  at  leaft  ten  days  before  tbe  wh(4e  of  the  'dtyi- 
fiong  cottld  ceme  up.  He  was  thns  expo(ed  to  almoH 
an  immediate  attack  .by  the  F«ench  without  any  tStc- 
tual  fupport  fram  the  boafted  patriatifm  of  the  Spa- 
niardc. 

The  (ituatian  of  aliairs  in  Spain  had  now  becorae  ex- 
tremely  critica)';  and  every  account  fent  to  Sir  John 
Moore  by  men  of  found  judgement,  was  iilled  with  con- 
•vinc>ng  proofs  that  the.Spani(h  govemment  had  con- 
cealcd  from  their  ally  tbe  very  defperate  ttate  of  ihetr 
«&in.  -Oeneral  Hope,  by  a  long  end  tirefome  marcb, 
ioA  reached  the  neighbouihood  «rt  Madrid,  whence  he 
•wrole  a  letter  to  Sir  Jehn,  (iBting  thst  every  hranch 
'Wai  «(Ceded  by  the  di^ointed  and  tneAicient  conftruc- 
4ion  of  the  govcmment..  On  the  28th  of  November 
Sir  John  was  «d^ertired  of  the  la(e  defeat  and  difperfion 
«f  CattMioa,  and  of  the  little  probability  there  was  of 
411$  being  abk  to  march  ^orward,  fo  as  to  effed  any  thing 
'of  advantage.  He  therelare  determined  to  ^all  back, 
4kough  ihis  determination  was  evidentty  in  oppoAtion  to 
tbe  wiOies  and  advice  of  his  oStoers.  Frefli  difpatches, 
htmwtr,  from  the  feat  of  go^^crnment,  diminilhing  the 
lcSltA  wbieh  lied  been  fufta)ned  by  the  patriots,  aud  ex- 
ttggerating  the  ardour  mth  which  the  people  were  -ac- 
tuated,  induced  bim  to  delay  \m  lYtreat,  erpectally  as 
he  had  now  a  completc,  thounh  finaTl  corps,  with  C8val- 
■«y  and  artillery,  and  could,  by  a  movement  1o  the  Icft, 
«•fi1y  tStSl  a  junAion  with  Sir  Dnvid  Baird,  whtle  thc 
'divifion  under  'General  Hope  had,  by  rapid  marches,  ar- 
nved  in  tbe  n»gM)outhood  of  Salamanca. 

In  eddition  te  Ae  mifrepre(ent9tions  by  which  th« 
commandets  of  (lie  BrkiOi  fbrces,  and  the  Britidt  envoy 
et  Aranjaez,  had  t>een  deceived,  they  had  now  to  twn- 
tend  wiA  two  deligning  men,  who,  rt  foon  appeartd, 
were  in  the  French  intered.  Thefe  were  Don  Morla,  thc 
late  governor  of -Cadi^,  and  a  M.  Charmilly.  Sy  the 
ma^hinatioiis  of  thcfe  men,  Mt  Frere  was  led  to  advife, 
and  Sir  John  Moore  ftrong!y  incited  to  undertake,  bring 
Hig  the  whole  of  tWe  Brititti  force  to  the  neighbourhood 
ot  Madrid,  wkere  they  would  foon,  have  been  complete- 
ly  within  the  power  of  the  enemy.  Though  by  thele 
artt  Sir  John  was  e£fefiu8lly  miAed,  he  did  not  fuffer 
himfe]f  to  be  drawn  into  fo  dangerous  a  fnare.  He,  how- 
ever,  advanced  beyond  Salamanca,  and  •Tcnt  ^orward  the 
r<fĕrve  and  General  Beresford*s  brigade  towttrds  Toro 
on  ihe  Doaro,  where  they  were  to  unite  with  the  cavalry 
under  Lord  Paget,  who  had  adranced  thither  from  Af- 
torga.  On  December  litb,  Lord  Paget,  with  the 
principal  part  of  the  cavalry,  marchcd  from  Toro  to 
TordeiiHas,  while  the  brigade.under  General  Stetvart 
moved  liom  Aiiyc^o.    la  the  «cinity  of  TordeiiUas, 
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Sit  JolJrt      nesr  the  village  of  Rucda,  the  Biiti(h  forces  were  firft 
oppofed  by  the  French,  a  fmall  party  of  whom  were  at- ' 
tacked  and  deSsated. 

While  Sir  John  Moore  was  at  Toro,  he  recei^ed  in- 
'telligence  that  the  duke  of  Dalmalta  was  at  Saldana 
■with  a  confiderable  body  of  French  troops,  that  Junot, 
duke  of  Abrantes,  was  raarching  with  another  towards 
Burgos,  and  that  a  thrrd  under  the  duke  of  Trevifo  was 
deAined  ftjr  Zaragoza.  He  was  very  dcllrous  that  the 
firA  of  thefe  generals  ihould  advance  to '  meet  him,  and 
with  this  vjew  he  had  come  ^orward  to  Toro,  which  he 
reachcd  on  the  1 6th  of  December.  He  had  hoped  for 
•efFeftual  adidance  from  ihe  corps  commanded  by  the 
■marquts  de  la  Romana,  but  he  foon  found  that  this  ge- 
neral  could  render  hira  no  fupport.  He  had  now  re- 
foIved  to  threatcn  the  comraunicBtion  between  France 
and  Madrid  ;  and,  if  a  fevoarable  opporlunity  ofFered, 
to  attack  the-duk-e  of  Dalmat.ia's  corps,  or  any  of  the 
covering  divifions'that  fhould  prefent  themfelves.  He 
ferefaw  that  this  wi^ild  necellhrily  draw  upon  him  a 
large  Prench  fon:e,  3ndof  conrfe  would  provc  an  ini- 
poitant  divcrfion  in  favour  of  the  Spaniaids  \  who  would 
by  this  means  have  the  opportunity  of  colle£Ung  in  ihc 
fottth,  and  reiloring  their  afiairs.  The  army  was  now 
near  the  French  pofition.  The  cavalry  under  Lord- 
Paget  were  pulhed  lo  forward,  that  their  patrols  leached 
as  far  as  YalladoKd,  and  had  freqaent  fiiccefsful  fkir- 
milhes  with  the  enemy.  Colonel  Otway  met  a  detach- 
ment  of  French  cayalry,  cbarged  them,  and  made  the 
whole  prifoners. 

•On  the  1 8th  af  December,  Sir  John*s  hcad-quarters 
were  at  Cafht>  Nuevo,  and  Sir  David  £aird*s  at  Bene- 
vente,  on  the  road  to  jinn  him.  On  the  30th  Sir  John 
reached  Majorga,  whĕre  he  was  joined  by  Sir  David 
Baird.  The  united  Britilh  army  now  emounted  to  ra- 
ther  liswer  than  26,000  men,  of  whom  about  2000  were 
cavalry.  The  weather  was  extremely  co!d,  aad  the 
ground  corered  with  deep  fnow.  Still  Ae  exertions  of 
the  troops  were  indefat5gable,  and  the  c8Valry  in  parti- 
cttlar  attacked  and  defeated  a  confidcnd>le  body  of 
French  horre.  On  the  21  fl  the  army  rcached  Sahagan, 
where  Sir  John  eflablilhed  his  'head-quarters,  and  deter- 
mined  to  halt  for  fome  time,  to  refrefh  fais  troops,  after. 
the  fatigues  which  they  had  tmdergone. 

Sir  Jo4in  had  now  arrived  within  a  very  fhort  dinaoce 
from  Saldana,  wliere  the  dnke  of  Dalmalia  was  polled. 


Spain. 


with  the  Aower  of  the  French  army  ;  and  preparations 
"were  made  fbr  an  attaiHc,  which  was  waited  for  with  all ' 
the  ardour  amd  impatience  which  diftingui{h  Britifh 
troops.  In  the  mean  time,  however,  rcpeated  couricrs 
arrived  at  head-quaTters,  the  bearers  of  unpleafant  in- 
telligencc.  Ccrtain  infbrmalion  was  received,  that  a 
Arong  FreiKh  Tetnforccment  had  arriyed  at  Carrion,  a 
little  to  the  right  of  Sahagun,  that  thc  French  corps, 
which  was  raarcliing  to  the  fouth,  had  halted  at  Tala- 
vera,  and  that  ihe  eneroy  wcre  advancing  from  Madrid 
in  conSdernble  force.  Sir  John  now  faw  tliat  his  mo- 
tions  had  been  watched  by  Bonaparte,  and  that  all  thc 
arts  of  this  experienced  general  had  been  preparing  bo 
enlrap  hini.  'I'o  adrance  vras  madner& ;  to  retreat,  al- 
inoft  in  the  face  of  an  enemy,  was  a  mearure  of.the  ut- 
moft  d.ingeT,  but  it  was  the  only  altcrnative.  ijo 

On  the   24th  of  Deceraber  Sir  Joha  began  fi1ently  His  r<.tre»t. 
and  fecrelly  to  nrepare  for  liis  retreat,  and  to  provide, 
as  far  as  pof{ibIe,  for  the  defence  of  thore  parts  of  the 
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■Sp»;n.  Muntty  which  wre  llill  held  by  the  pattiots.  With 
'  this  latter  view,  he  dire£led  Sir  David  Burd  to  take 
the  Toute  towards  Yalencia  de  Don  Juan,  while  the  relt 
of  the  army  was  to  proceed  by  Cailro  Ganzalo.  By 
this  divifion  the  magazines  and  llores  whtch  had  betin 
depolited  at  Benevente  and  Zamara,  wete  aUb  eSec- 
tuaily  Tecured. 

According  to  tbe  arrangenent  mad^,  General  Fra- 
fer,  folIowed  by  General  Hope,  marched  with  tbeir  di- 
vifions  on  the  a^th  December  to"Valdero«  and  Ma* 
jorga,  and  Sir  David  Baird  proceeded  with  his  to  Va- 
lencia.     To  conceal  this  movement,  Lord  Paget  was 
«tdered  to  pufli  on  firong  patrols  of  cavalry  clore  to 
thc  advanced  pods  of  the  enemy.    The  referve,  with 
two  light  corps,  did  not  retire  from  Sahagun  till  tbe 
morning  of  the  25th,  following  General  Hope.     Lord 
Paget  was  ordered  to  remain  with  the  caTalry  until 
cvening,  and  then  folIow  the  referve.     There  laft  were 
accompanied  bj  Sir  John.     The  retreat  commenced  in 
this  deliberate  manner.     On  the  .6th  of  Decembcr,  Sir 
David  Baird  reached  the  £flar,  and  paiTcd  the  &rry 
lyith  lefs  difHculty  than  was  expeded.     He  took  poft, 
according  to  his  orders,  at  Yalencia,  and  wrote  to  the 
marauis  of  Romana,  uiging  him  to  blow  up  tbe  bridge 
of  ManCUa.     The  other  divifions  of  infantry  proceeded 
unmoleAed  to  Caftro  Gonzalo.     On  the    a^th  the  ad- 
vanced  guard  of  Bonaparte's  army  marched  from  Tor- 
defillas,  120  miles  from  Madrid,  aud  ftrone  detach- 
ments  of  cavalry  had  been  puAied  forward  to  Yillalpan- 
do  and  Majorga.     On  the  26th,  Loid  Paget  feU  in 
'with  one  ot  thofe  detatchments  at  the  latter  place.    His 
loidAiip  immediately  ordered  Colonel  Leigb,  with  two 
fquadrons  of  the    loth  huSbrs,  to  attack  this  cotps, 
wbich  had  halted  on  the  fuminit  of  a  fteep  bill.     One 
of  Colonel  Leigh'$  fquadrons  was  kept  in  refetve ;  the 
other  rode  briikly  up  the  hill }  on  approaching  the  top, 
where  the  ground  was  rugEed,  the  colonel  judiciouAy 
reined-in  to  refrefli  the  hories,  though  expofed  to  a  fe- 
vere  fire  from  the  enemy.     When  he  had  uearly  gained 
the  fummit,  and  the  horfes  had  recovered  their  breath, 
he  charged  boldly  and  overthrew  the  enemy  }  many  of 
whom  were  killed  and  wounded,  and  above  100  fur- 
rendered  prifoners.     Nothing  could  exceed  the  coolnefs 
and  gallantry  difplayed  by  the  BritiAi  cavalry  on  thia 
•ceafion.     The   iSth   dragoons   had   fignalized   them- 
felves  in  {everal  former  IkirmiAies ;  they  were  fucce&- 
ful  in  fix  diSetent  attacks.     Captain  Jones,  when  at 
Palencia,  had  even  ventuted  to  charge  100  Ftench  dr»- 
goons  vrith  only  30  BritiAi  j  14  of  the  enemy  wete  kill- 
•d,  and  fix  taken  prifoners.    Tne  ca^aliy,  the  horfe-ar- 
tillery,  and  a  light  corps,  remained  on  the  night  p{the 
26th,  at  Caflro  Gonzalo  ;  and  the  divifions  under  Ge- 
nerals  Hope  and  Frafer  marched  to  Benevente.     On 
the  27th,  the  rear  guard  crofled  the  £flar,  and  folIow- 
cd^  the  fame  route,  after  c(»npletely  blowing.up  the 
bridge. 

We-Aiall  not  attempt  any  farther  detail  of  this  dan- 
gerous  and  calamitous  retreat,  in  which  our  army  fuf- 
fered  extremely,  from  the  fadgues  of  conftant  marching, 
'from  the  Iradneis  of  the  weather,  and  even  from  the  bru- 
<aHtyof  the  Spaniards,  in  whofe  caufe  they  had  em- 
barked.  Before  they  reached  Aftorga,  it  was  found 
neceHary  to  divide  the  army.  A  body  of  3000  men, 
under  Brigadier-general  Crawford,  was  detached  on 
fiic  road  to  Orenfe  towards  Yigo,  whilc  the  loaiii 
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body,  under  the  cotumaod  of  Shr  John  Moore,  aaidHd 
by  Ailorga  and  Lugo,  on  the  road  to  Corunna.  Thcy 
leit  Adorga  on  the  ^oth  of  December,  and  on  the  lidk  ab.  ii| 
of  January  came  in  iight  of  Coninna.  Tbe  atmy  had 
now  teachtd  the  fea  pott  iirom  which  they  weie  to  cm- 
bark,  but  adver{c  winds  had  detained  the  tranfports,  ot 
the  whole  of  the  troopt  would  h«ve  been  fpeed3]r  aad 
fafely  on .  board.  Only  a  few  fiups  laj  in  the  karbaw, 
and  in  theie  fome  fick  men  and  a  few  ftragglcts,  under 
IweteDce  of  fickneis,  had  immediately  embarked. 

During  the  whole  match  ftom  Sahagun  to  Corunnt,c!i]ie^l 
tbe  BrittAi  army  was  cle&ly  followed  by  the  rKnchil^w^Jj 
under  Bonaparte  and  the  duke  of  Dalmatia ;  and  the'^  ^"^ 
two  armies  were  often  fo  near  each  otber,  that  the 
French  patrols  fell  in,  during  the  night,  with  the  c*- 
Yalry  piquets  of  the  Biitifli.  The  duke  of  Dalmalia 
had  joincd  Bonaparle  at  AAorga,  an4  had  increafed  liis 
force  to  neariy  70,000  men,  -wiule  tbe  whole  hree  of 
the  Britifli  did  not  esceed  26,000.  When  Sir  John^ 
anny  reached  Lugo,  it  was  foinul  that  three  divifions  of 
the  French  were  arrattged  in  &ont,  aad  it.  was  thought 
advifable,  on  tbe  8th  of  January,  to  oiTer  the  eneny 
battle.  This  offer,  howeyer,  the  Ftench  thougfit  pio- 
pcr  to  decline,  and  the  duke  of  Dalmatia  ftirred  oat 
ftom  his  |K>ft.  When  the  army  reached  .Corunna,  tbe 
French  were  £at  in  the  tear,  and  it  was  hoped  that  llw 
tranfports  might  airive  before  the  enemy  couldcomettp. 

The  retreat  of  the  BritiAi,  confidering  the  circum- 
Aances  undet  which  it  was  cSeGted,  was  a  brilliant  and 
fuccersful  achievement.  Two  bundred  and  fi{ty  miks 
of  country  had  been  traverfed  in  1 1  days,  during  tlte 
worft  feafoo  of  the  year,  through  bad  roads,  overinoun. 
tains,  deAIes,  and  riTers,  and  in  almoA  dailj  contad 
with  an  enemy  nearly  three  times  thcir  numbeni 
Though  often  engaged,  the  tear  guard  of  the  Britidi 
had  never  been  bcaten,  nor  even  thntwn  into  coniufiotk 
Many  loiTes  had  indeed  been  fuftained,  in  bamge,  ir- 
tillery,  and  bories,  and  many  Aiagglers  had  mllen  into 
the  hands  of  the  enemy  ;  but  neitber  Napoleon  nor  the 
duke  of  Dalmatia  could  boaft  of  a  fingle  lailitary  tn^y 
taken  iram  the  retieating  atmy.  The  greateA  danger 
was  ftill  to  be  incurred  ;  the  poStion  ot  Corunna  wis 
found  to  be  extteme}y  unfavoutabIc }  the  tranfpoits  b«d 
not  arrived,  and  the  enemy  began  to  appear  upon  the 
heigbts.  The  fituation  of  the  atmy  was  by  tnoft  of  the 
oiRceis  thought  fo  defpente,  that  they  adviled  the  ge- 
neral  to  propofe  terms  to  the  duke  of  Dalmatia,  taat 
they  might  be  fuffered  to  cmbark  unmolefted  j  bot  tUs 
advice  Sur  John,  witbout  hefitation,  rejeded. 

On  the  i2th  of  January,  the  French.were  feen  mov- 
ing  in  confiderabIe  force  on  the  oppofite  fidc  of  the  lim 
ISbto.  They  took  up  a  pofition  near  the  ^riUsgeof 
-  Perillo,  on  the  left  flank  of  the  BritiOi,  and.iecciii)ied 
the  houfes  along  the  river.  la  the  mean  time  Sir  Joha 
was  inccAantly  occupied  in  prcparing  fbr  the  deiiencepE 
his  poft,  and  in  maliing  every  arrangement  fbr  the  m^ 
barkation  of  the  troops.  -   . 

Ontbe  I3th,  Sir  David  Baird  marched  otttofCo-R*^ 
runna  with  Itis  divifion,  and  took  poft  on  a  rifiiig 
ground,  where  he  determined  ^  remain  all  nigbt.  A 
divifion  under  Gencral  Hope  was  fent  to  «cupy  a  hill 
on  the  leh,  which  commanded  the  road  to  BetanuK, 
£orming  a  femicircle  with  Sir  David  Baird*s  divifion  an 
the  right.  Geneial  Frazer's  divifion  was  drawn  up  near 
the  road  to  Yigo,  about .  half  «  mile  iiom  Corunna,  M 

communiuted 


'J' 


Digitized  by 


Google 


^ 


S    P    A 


Mt.  MUMBtcaMd  vntk  that  under  Slr  StoWd  Baird,  hy 
P»  "'means  af  the  riile  corps  attached  to  tbe  lalter,  which 
ibrmed  a  chain  acrofs  the  vMey.  Tbe  referve  under 
Mtjor-general  Paget  occupied  a  village  on  the  Betan- 
zas  road,  about  nalf  a  mile  from  the  rear  of  Genersd 
Hope.  The  higher  gronnds  on  the  rear  and  Aanks  of 
tbe  BritiAi  were  polkfied  hj  the  French,  a  lituation 
wkicb  gave  the  latter  a  conilderable  advantage. 

In  the  evening  the  tranfports  £rom  Vigo  hove  in 
figbt;  but  the  enemy  was  now  fo  near,  and  had,  durins 
this  day,  Aiown  fo  tnuch  difpofition  to  moIeft  the  Bn- 
tiih,  that  a  general  a&ion  was  become  tnevitable.  On 
the  i^th,  the  enemy  had  advanced  to  a  height  where, 
Hie  day  befiire,  a  magasine,  containing  nearlj  4000 
bairels  of  gun  powder,  had  been  blown  up,  and  which 
was  immediatcly  oppoSte  to  the  poStion  of  the  BritiAi. 
On  this  day  ibiBe  Aumuihes  took  place. 

On  the  i6th,  evttj  thing  was  prepared  for  a  general 
adion.  Moft  of  the  artille^  had  been  embarked,  as  it 
was  ktaad  that,  from  the  nature  of  the  ground,  much  ar- 
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nued  to  figfat  w!th  undiminiihed  courage )  and,  bf  tiat 
moA  determined  bravery,  not  only  repelled  every  at> 
tempt  of  the  eneray  to  gain  ground,  but  a£tuaUy  &rced 
him  to  retire,  though  he  had  brought  up  frefli  troops  in 
fupport  of  thore  originally  etigaged.  : 

The  enemy  finding  himreirfoiled,  in  every  attempt  to 
fi>rce  the  right  of  the  podtion,  endeavoured  by  numbeis 
to  tum  it.  A  Judicious  and  welUtimed  inovementt 
which  was  made  by  Major-general  Paget,  wilh  tbe  re* 
ferve,  which  corps  had  moved  out  of  its  cantonments  to 
fnpport  the  right  «f  the  army,  by  a  vigorous  attack,  de^ 
iieated  this  intention.  Tbe  major-general  having  pu(hed 
£arward  the  pjth  (rifle  corps)  and  i(l  battalion  52^  re< 
giment,  drove  the  enemy  before  him  ;  and,  in  his  ra> 
pid  and  jwCcious  advance,  threatened  the  left  of  the 
enemy's  poStion.  This  circumdance,  with  the  poCtion 
of  Lieutenant-general  Frafer's  divifion  (cakulated  to 
give  flin  farther  fecurity  to  the  right  of  the  line)  indu- 
ced  the  enemy  to  relax  his  eiForts  m  that  quarter.  They 
weie,  however,  more  forcibly  dire£led  towards  the  cen<. 
tte,  where  they  were  again  fuccelsfully  reiiHed  hj  the 
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tilleiy  could  not  be  employed  with  advantage.     During 

Ihe  i^th  and  i^th,  the  fick,  the  dilmounted  c^^alry  and  ~  brigade  under  Major-general  Manningham,  forming  tha 

horfe$,  were  aUb  nearly  all  embarked.   On  the  moming     left  of  Sit  David  Baird'»  divifion,  and  a  part  of  that  un- 

of  the  i6di,  the  Erench  on  the  hills  were  apparently     der  Major-^eral  Leitb,  forming  the  right  of  the  divi.« 

quiet,  and  it  was  hoped  that  the  embarkation  might  be 

eSeded  in  the  couHĕ  of  that  night }  but  about  noon  the 


enemy,  wfao  had  in  the  moniing  received  reinforce- 
meDta,  and  had  placed  ibme  guns  in  front  of  the  right 
aad  kft  of  his  llne,  was  obferved  to  be  getring  under 
anns,  to  be  inoving  troops  towards  his  left  flank,  and 
£arming  vsrious  columns  of  attack  at  that  extremity  of 
the  ftrong  and  commanding  pofition  which  he  had  taksn 
oa  the  ijth,  in  haat  of  the  BritiAi  Une.  Thit  indica- 
tion  of  his  intention  was  immediately  Aicceeded  by  a  ra- 
fHd  and  determined  attack  on  the  divifion  under  Sir 
David  Burd,  which  formed  the  right  wing,  and  was 
the  weakeA  part  of  the  Une.  The  fiift  e&rt  of  the  ene> 
my  was  met  by  Sir  Joha  Moore  and  Str  David  Baird 
at  the  head  ot  tne  ^id  regiment,  and  the  brigade  under 
Loid  WiUiam  Bentinck.  The  village  on  the  right  be- 
came  an  objed  of  obRinate  conteft.  While  leading  on  lus 
divifion  to  fupport  tMs  poStion,  Sii  David>had  his  arm 
AatteTed  with  a  g;rape  (hot. 

Not  long  after,  whUe  Sir  John  Moore  was  riding 
fimm  poft  to  poft,  everywhere  encouraging  his  troops, 
and  pointing  out  the  moft  advantageous  opportunities 
br  attack  or  defence,  his  confpicuous  fituation  had  ex- 
pe(ed  him  to  the  fire  of  the  enemy.  A  cannon-ball 
ftmck  his  Ieft  Aioolder,  and  beat  him  to  -  the  ground. 
He  saifed  him(elf,  and  fat  up  with  an  unaltered  coun. 
tenaiice,  looking  intently  at  the  Highlanders,  who  were 
warmly  engaged.  Captain  Haidmge  threw  himielf 
intu  lus  horfe,  and  took  him  by  the  hand )  then,  ob- 
ferviiig  his  anxiety,  he  told  him  the  42^  were  advan- 
dng,  npon  which  his  countenance  immcdiately  bright- 
ened.  His  £riend  Colonel  Graham  now  dilmounted  to 
afiill  him  ;  and,  ^ram.the  compofure  of  his  features,  en- 
tertwied  hopes  th'at  he  was  not  even  wounded :  but  ob. 
ienring  the  horrid  laceration  and  efFiifion  of  blood,  he 
rode  oS  for  fttrgeons.  The  general  was  cairied  from 
the  field  on  a  blanket,  by  a  fergeant  bf  the  42^,  and 
ibme  foldiers.  Oti  the  'vay  he  oidered  Captain  Har- 
dinge  to  report  his  wound  to  General  Hope,  who  af- 
timed  the  command.  Many  of  the  foldiers  knew  that 
their  two  chiefs  were  canied  dS  :    yct  they  conli- 
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&m  imder  General  Hope.  Upon  the  le&  the  enemy  at 
firft  contented  himfelf  with  an  attack  upon  our  picquets, 
wluch,  however,  in  general,  matntained  their  ground. 
findii>g,  however,  his  efforts  unavailing  on  the  right 
and  centre,  he  feemed  determined  to  render  the  attack 
on  the  Ieft  more  ferious,  and  had  fucceeded  in  obtaining 
poAeSTian  of  the  village  through  which  the  great  road  to 
Madiid  paSes,  and  which  was  Ctualed  in  iiont  of  Uuk 
part  of  the  Une.  From  this  point,  howeveT,  be  was 
(bon  expelled  with  confiderable  lo(s,  by  a  gallant  attack 
of  fome  companies  of  the  2d  battalion  of  Uie  lAth  regi- 
ment,  imder  Lieutenant-colonel  NichoUs.  Betore  five 
in  the  tvevii>!^i  the  BritiAi  had  not  only  fuccelsfiilly  re« 
peUed  every  attack  made  upon  tbe  po^tion,  but  had 
gained  ground  in  almoft  all  points,  and  occupied  a  more 
torward  line  than  at  the  commencement  of  the  a£li«n^ 
whilA  the  enemy  conSned  his  operations  to  a  cannonade, 
and  the  fire  of  his  light  troops,  with  a  view  to  draw  on 
his  other  corps,  At  fix  the  firing  ceafed.  The  dtffer« 
ent  brigades  were  reaSembled  on  Uie  ground  which  they 
occupied  in  the  moming,  and  the  picquets  and  advBncc(i 
pofts  refumed  their  origmal  ftations. 

Notwithftanding  the  decided  and  m^rked  fuperiority 
which  at  this  moment  the  gallantry  of  the  troops  had 
given  them  over  an  enemy,  who,  ftom  his  numbcrs  and 
the  commanding  advantages  of  his  poCtion,  ix>  doubt 
espeded  an  eafy  vidoiy,  General  Hope  did  not,  on  ra> 
viewing  all  circumAances,  conceive  that  he  Aiould  bc 
warraiUed  in  departing  from  what  he  kuew  was  the  pro- 
vious  and  fixed  determination  of  the  late  commander  of 
the  forces,  to  withdraw  the  army  on  the  evĕning  of  the 
l6th,  fbi  the  purpofe  of  embarkation,  the  pienous  «r« 
rangements  for  which  had  already  been  made  by  hls  or» 
der,  and  were  in  iz&  far  advanced  at  the  commenoe» 
ment  of  the  aAion.  The  troops  qiutted  their  pofition 
about  10  at  night,  with  a  degiee  of  order  that  did  then» 
credit.  The  artillery  that  remuned  unembarked,  hav. 
ing  been  withdrawn,  the  troops  folIbwed  in  the  order 
prefcribed,  and  marched  to  their  relpeAIye  points  of 
embarkation  ki  the  town  and  neigbbourhood  of  Co* 
runna.  The  ptcquets  remained  at  t£elr  poIU  till  five  iu 
3X  the 
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Spiia    the  monung  of  the  i^th,  when  they  were 

'  drawn  witn  iunilar  order,  and  tnthout  the  maremeiit 
liaving  been  difcovered  by  the  ammj. 

By  the  unremitted  exertion  of  the  captains  of  the 
teyal  navy,  who  had  been  entruded  with  the  reryice  a£ 
«mbailetng  the  aniiy,  and  in  confequence  of  tbe  arrange- 
jsents  made  by  the  agents  for  traufports,  the  whole  of 
the  forces  were  embarked  with  an  expedition  which  has 
been  feldom  equaUed.  The  brigades  under  Major.ge» 
nerals  Hill  and  Beresfoid  were  dedined  to  remain  till 
daylight,  in  order  to  watch  the  movements  of  the  cne> 
my.  The  brigade  under  General  Beresford,  which.  was 
altemately  to  form  the  rear-guard,  occupied  the  land 
in  ^ont  of  Corunna,  while  that  under  General  Hill  was 
Aationed  on  the  promonlory  in  the  rear  of  tbe  town  byi 
way  of  referve. 

The  enemy  pu(hed  Ims  h'ght  troops  towards  the  town, 
Ibon  after  eight  o'clock  in  the  morning  of  the  i^th,  and 
ihortly  after  occupied  tlie  heights  of  St  Lucia,  whicb 
commanded  the  harbour.  But  notwitbllanding  this  di* 
cumlUnce,  and  the  manifold  defe£ls  of  the  place,  there 
being  no  apprehenlion  that  the  rear-guard  could  be  for- 
ced,  and  the  difp(^tion  of  the  Spaniards  appearing  to 
be  goodt  the  embarkation  of  Major-general  Hill*s  bri- 
gade  was  commenced  and  completed  by  three  in  the  af> 
temoon.  After  having  fuUy  explaincd,  to  the  fatis£ic- 
tion  of  the  Spani(h  govemor,  the  nature  of  the  aaove- 
ment,  -and  baving  made  every  previous  arriingement, 
General  Beresfora  withdrew  hit  corps  from  the  land  in 
hont  of  the  tewn  Toon  after  dark,  and  was,  witb  all  th« 
wounded  that  had  not  previoufly  been  reim)ved,  fafely 
tmbarked  before  one  o'cIock  of  the  moming  of  ihe  i$th. 

In  this  aAion  the  Briti(h  troopc  had  come  ofF  wilh 
gloty,  and  there  can  be  no  doubt,  from  the  repttlfc  'of 
the  French  forces,  and  iheir  fubiequent  ina£livity,  that 
thchonour  of  the  viftory  belonged  to  the  Brititt».  The 
viAory  had  indeed  coft  them  dear.  Thc^  had  loil  one 
of  their  beft  generali}  and  probably  nearly  looomen 
had  b«en  kllkd  or  woonded  during  the  adion.  It  had 
bc«n  achievei  at  the  termination  of  a  longand  haraiTmg 
£srvic«.  The  fuperior  numbers,  and  adrantageous  po- 
fition  of  the  enemy,  not  Iefs  than  the  aAual  £tuation  of 
the  Briti(h  army,  did  not  admit  of  any  advantage  being 
reaped  hotci  fuccefs.  The  luftre  of  the  Britiih  arms 
had,  bowevef,  bcen  naintained  under  the  moft  diiad- 
Yantageous  circumAances.  The  aimy  which  had  enter* 
ed  S^n  amidft  the  faireft  profpeds,  had  no  £>oner 
completed  its  junAion,  than  owing  to  the  multiplied  diC' 
afters  that  dirperied  the  natjv«  armies  around  it,  it 
WBt  left  to  its  own  refources.  The  advance  of  the  BritiAi 
iroopt  from  the  Douro  i^orded  the  b(ft  hope,  that  th« 
fcttth  of  Spain  might  be  re]ieved  j  but  this  geneTou»  ef- 
fort  to  fave  an  unfortunate  people,  alfo  affbTded  the 
«nemy  the  oppottaahj  of  direAing  eveTy  effort  of  hi« 
Mumcrous  troops,  nnd-cencentTating  all  hit  principal  re« 
Iburces  for  the  deAniAion  (^  the  only  regnlar  force  ia 
the  north  of  Spain.  Thefe  circamftances  had  produced 
the  neceffity  of  rapid  and  haraiiing  marches,  which  had 
diminilhed  the  numberSj  exhaufted  the  Arength,  and  im- 
piired  the  equipment  of  the  army;  Notwitldhmding 
all  thefe  difadvantage8,  and  thofe  more  immediately  at- 
tached  to  a  defeniive  polition,  which  the  iroperious  ne- 
ceAity  of  covering  the  harbeur  of  Corunna,  for  a  time, 
had  rendered  iildifpeDfiblc  tp  aASime,  the  iuuivc  and  un- 
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alfo  witli.     daunted  valour  «f  Sriuih  troops  was  nerer  buk 

fpicuou3. 

At  daybreak.  on  ihe  i8th,  the  £ngli(h  convoy  <n» 
under  fail,  and  on  the  iplh  it  had  enlirely  left  the  ^ 
niili  coafts. 


' 


NolwitbAanding  the  ill  fuccefs  which  had  thus  at-Sccn 
tended  the  expedition  under  Sir  John  Moore,  the.  rpititpi^A 
of  patrieitifm  which  appeared  ftill  to  adui^te  the  foutheia'>^ 
provinces  of  Spain,  and  the  hope  that  the;  comiuon  caiife^i^ 
piight  theie  be  fupported  to  greater  ajivantage,  jnduced 
the  Biitiih  miniftry  to  fcnd  another  roilitary  ibrce  to  tlie 
weftem  peninfula  of  Eiu-ope,  t<f  co-opera(e  with  th<  p«> 
triots  who  ftUl  continued.in  aiims.  Acoordingly,  a  bo> 
dy  of  about  1 5,000  forces,  under  the  pommand  of  Sir 
Arthur  Welledey,  whole  bravery  «nd  good  condud  in 
the  battk  of  Yimieia,  had  recommended  him,  in  a  par- 
ticular  manner,  both  to  the  coitullry  and  thc  naticn, 
ivas  difpatched  towards  the  coaft  of  Porlugal,  wliere 
Mar(hal  Beresford  ftill,  maintained  a  Britiili  fonac; 
while  General  Hill,  with  about  5D00  in^try,  and  ^ 
cavalry,  failed  from.  Ireland  witb  the  fame  deAinatiaa; 
Geneial  Hill  arrived  at  Liibon  on  the  4th  of  April,  and 
f0on  after  Sir  Arthur  landed  with  the  main  hody.  On 
the  7th  of  April  the  army  moyed  forward  towards  tlM 
Douro,  and  croffed  that  river  ducing.  the  night  of  the 
iith,  a  little  above  Oporto.  Here  th^  &11  m  with  a 
French  detachment  from  the  aimy  of  thc  duke  of  Oal? 
mada,  which  they  routed  and  put  to  ^ight,  after  s 
ftiort  but  well-contefted  acUon. 

After  tbis  a^lion  ihe  duke  of  Dalmatia  i«und  it  nei 
ceiTary  Lo  letreat,  Hc  paired  through  the  defilet  Df  &• 
la;nonde,  and  thut  gained  con(iderabI]i|  6n  the  BriiiA 
army,  though  .he  was  obliged  to  leave  behtnd  hi)»  pait 
ef  his  artillery.  On  the  i^lh  of  May  be  was  at  AUa- 
ritz,  and  on  the  2oth  he  continued  his  retreat  icnEili 
the  Minho,  .which  he  paffed  at  Ortnfe,,  thus  leaYiag 
Portugal  once  more  in  poffeflioD  0|f  the  Britiih  forc8s. 

Sir  Arthur  Welleiley,  after  having  lemaitied  for 
iomt  time  in  the  Portuguelĕ  territory,  (o  refre(h  his 
men.afterthe  fatigues  whi^h  thtgr  had.undergone,  »d> 
vanced  into  Spain,  and  eSeAcd  a  jun£Iion  witb  Geneial 
Cuefta,  who  then  commanded  a  conSderable  part  «f 
the  remains  of  the  patriotic  army.  In  the  lattcr  end  «f 
July,  the  ellied  army  had  advanced  io  Talaveia  de  1« 
Reyna,  in  the  neighbourhood  of  which  they  were  tn* 
countcred  by  a  formidable  French  force,  coniiAing  <tf  1 
corps  commanded  by  MarOial  Yidor,  another  undci 
General  SebaAiani,  the  guards  Qf  Joleph  Bonapailc, 
amounting  to  8000  men,  and  the  garrifon  of  Madridt 
This  large  fon:e  was  coromandcd  by  Jofeph.BoDaptit< 
in  pcrfon,  affifled  by  MaiOials  Jounlan  and  ViAor,  aiid 
General  Sebaftiani. 

On  the  27th  of  July,  an  attack  was.  aaade  Jsj  ^bi 
Eiench  army  on  that  of  the  allies,  who  had  iak^i  ^tTi 
their  podtion  at  Talayera.     The  attack.  wae  yigoipus» 
hut  Was  rcpelled  with  great  fpirit  and .  fuccels,  Uuwh 
not   without  con(iderable  I0&    on   the    pact    Qf  tM 
BritiOi.  ....    , 

Tbe  defeat  of  this  altempt  v«s  folIowcd  abou^  .pooo 
of  the  28th  by  a  general  attack  of  the,cnei^j'i^t«hoIa 
force,  on  the  whole  of  that  part  of  the  poStion  wbich 
was  occupied  by  the  BritiOi  army.  The  genertd  attack 
began  by  the  march  of  fevecal  columns  of  iniantr;  ipto 
the  valley,  nnth  a  view  to  atlack  the  height  occupicd 
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Ua.  bf  M^r-generalHHl.  There  cohnnns  weTe  immedi- 
▼"*  ately  cliarged  by  the  ift  Gennan  light  dragoons,  and 
Sjd  dragoons,  under  the  cotnmand  of  Genersl  Anron, 
ind  iupported  by  General  Fane's  brigade  of  heayy  ar- 
tillery ;  and  although  the  Sjd  dragoons  fuffered  confi-, 
derable  ]oft,  the  charge  had  the  effieft  of  prerenling 
the  eitcudon  of  that  patt  of  the  eneniy's  plan.  At  the 
fiiiie  time  an  attack  was  direded  apon  Brigadier-gene- 
ral  Alesander  CampbelPs  pbStion  ih  the  centre  01  the 
combmed  'ai9tmes,  and  on  the  right  of  the  Britiih.  This. 
attack  was  molt  fuccefsfiilly  repalfed  by  Brigadier-ge- 
«ehd  Cawpbell,  fupported  by  the  k5ng"s  regiment  of 
Spanifh'cavalry,  and  twto  b^ttalions  of  Spanifh  infan» 
tiy  ;  and  the  aUies  were  left  in  pctlTeArion  of  the  enemy'^ 
cantlon. 

An  attack  was  a1fo  made  at  theTame  time  on  Lieute^ 
nant-general  Sherbfooke*s  dtvi(Ion,  which  was  on  the' 
left  and  centte  of  the  firft  line  of  the  Britifti  army; 
This  attack  was  moft  gallantly  Tepttlfed  by  a  charge 
wiA  -bayonets,  bythe  whole  divifion  ;  but  the  brigade 
of  guards  which  were  on  the  right,  having  advanced  toa 
fiir,  wteic  expofed  On  their  left  flank  to  tne  fire  of  the 
enemy's  battery,  and  of  their  retiring  columns ;  and  the 
dtvifion  was  oUiged  to  retiie  to^^-ards  tbe  original  po(I- 
tion,  nncbr  cover  of  tlie  fecond  tine  of  General  Cotton*9 
hrigade  of  cavalry,  which  had  inoved'  Irom  the  centre» 
and  the  ift  battalion  ^Sth  regiment.  This  regitnent 
im  removed  (rom  itt  origrnal  polition  on  the  hcights, 
as  i(x>n  as  the  adyance  of  the  guards  was  perceired,  and 
fonned  itt  the  plain  ;  it  adranced  upon  the  enemy,  and 
coTsred  the  fortiiatiDn  of  Lieutenant-general  Sherbrooke*s 
&rifum.  Sbottly  ttfter  the  repuKe  of  this  general  attack, 
h  which  apparently  all  the  enen&y^s  ttoops  were  em. 
pibyed,  he  comntcnced  his  retreat  acrofs  the  Alberche, 
«Mch  wa»  conduded  in  the  maft  regular  manner,  and 
efleded  dttring  the  night,  leavmg  in  the  hands  of  thq 
Bitdih  20  pieces  of  cannon,  ammunttion,  tumbrils,  and 
Ibine  pAronet^ 

Though  the  French  were  defeated  in  this  engage» 

ttaa,  and,  according  (o  Sir  Atthttr  WeUelley^s  account, 

auft  have'h>ft  at  leaft  1 0,000  men,  the  loPs  of  the  Bri^ 

ti<h  was  Tery  gteat.     By  tfae  ofticiaI  retnms  it,is  ftate4 

to  esbked-  '5000,  namely,  in  killed,  34  oiicers,  28  fer- 

gcaiut;  2  drummers,  and  735  rank  and  file  ;  in  tyound? 

cd-195  o(Scers,  16 S  fergearts,  16  drBmmets,  and  3537 

rank  snd  (ile'';  andin  mi(fing  ^  oAicers,  15  (ergeants,  9 

drtaiinneiis,  'antt  620  tank  and  lile.     The  a£Kon,  tliough 

WtiDB^,  does  not  appeu'  to  hare  been  attended  with 

much  advantage  te  the  klBes^  a,  from  the  reinforcer 

inntir^which  l£e  French  iTtay  was  daiiy  receiving,  Sir 

Arthw  'Welleiley  (now  Lord  Wellingtbn)  was  iboh 

I»     Gompelled'  to  fall  Inck  towards  the  frdn<iers  of  Portu- 

'*    ^l;  lMMffif1>eIdnd  hTm  much  of  his  bagK>g<:>  ^^^  the 

'^    i»ltoIe'of  lin  fick  and  woundtd.     It  muO.  be  recordcd  to 

the^lioBoijr  o{  the'French  commandei',  into  whofe  hand» 

dMA  Qnfbrtunate-men  -had'ikllen,'that,  in  conrequence 

of  a  repreieirtation-ni  theit* favidur  hf  Lord  WelhtiEton^ 

hetTcidsd  tbem  with  thentmcA  hnmanity,  and  »§0^^- 

ed  dint  «ttety  accoitmddation  wbich  the  natore  af  their 

ilBation  adtnitted:' 

•"Snce  the  battle  of  Talavera,  nothtng  of  hnportance 
has  tranr^Mie^  refpe£ting  the  fiate  of  a£^irs  in  Spain.  It 
apyeais  Uiat  the  patriots  fliU  continue  to  m^B  a  ftand 
*gaitift  their  invadcrs ;  but  it  cannot  be  expcfted  that 
their  of^Msfitioa  ihaU  be  ulttmately  attended  with  fuc- 


ceG!.  Thc  refources  of  the'French  are  ^o  nomeroui  and. 
extenfive,  and  the  force  which  he  is  abW  to  draw  to- 
wards  the  Spaniih  peninCuIa,  has  been  fo  much  increa^ed 
in  confcquence  of  the  peace  lately  concluded  between 
France  and  Autttia,  that  the  liberties  of  Spain  mdft, 
we  fear,  iall  a  factifice;  and  that  kingdom  muft  contrii 
bute  to  fwell  the  already  exorbitant  power  of'the  hbufe 
of  Bonaparte, 

We  ttiaU  conclude  the  hiftorical  'part  of  thlt  arttcle  j^^^''* 
with  a  fummary  recapitulation  of  tl)e  principal  Tevolu- yiewoy 
tiohs  which  haye  taken  place  in  Spain.  Spanidi 

From  the  year  240  E.  C.  to  the  year  206  B.  C.hiSoty- 
Spain  was  in  fome  degree  under  the  dominion  of  the 
Canbaginians.  Trom  thc  year  206  B.  C.  to  the  coTn.t  ' 
rtiencement  of  the  fifth  century  6f  the  Chriftian  en, 
it  continued  almoil  entirely  tn  po^eiTion  of  the  Romans. 
The  Goths  reigned  in  Spain  frora  the  year  41 1  fo  71 1  j 
the  Moors  from  the  year  711  tiU  716,  in  part  of  fhe 
Afturias;  till  820  in  Catalonia;  till  750  in  Sobratba  ; 
till  923  in  Leon  ;  till  1073  in  different  parts  of  the  ttvo 
CaftHes;  till  iitS  in  Aragon;  till  1236  in  Cordova 
and  Jaen;  tiU  1248  in  SeviUe;  tiU  1264  >'*  ^^^  ^i"?- 
d<»n  of  'V«lenciii ;  rill  1 265  m  that  of  Murcia ;  and  eveti 
fo  late  as  1492  in  Granada.  During  the  wars  againft 
the  Moors,  the  Goths  reigned  in  the  Afturias,  Gallicia, 
and,  finally,  in  the  kingdom  of  Leon  tiU  1038'. 

The  houfe  of  Navarre,  defcendcd  from  the  FrencK 
houfe  of  Bigorre,  which  had  previouily  reigned  in  Ca- 
ftile  for  10  years,  united  with  it  the  crown  of  Leon  till 
the  year  1 1 26.  This  was  fucceeded  by  the  family  of 
Bourbon,  defcended  from  the  royal  family  of  France, 
whtch  reigned  over  thefe  countries  till  IJ55.  The 
boufe  of  Charlemagne,.  a  rrench  family  d4fcended  from 
that  ptinie,  ruled  over  Catalonia  from  the  year  802  till 
1132.  The  French  family  of  Bigorre  firft  reigned  in 
Sobrarba,  and  afterwards  rn  Aragon,  from  the  year 
7J0  to  1 162 ;  at  that  period  the  French  family  of  Bar- 
celona  iucceeded  to  the  govemment,  and  united  fo  thĕ 
crowTi  of  Aragon  that  of  Catalonia,  and  afterwards  the 
kingdom  of  'Valencia,  over  which  it  reigned  till  the 
ye^r  1430.  ■  Theie  parts  of  Spain  ther»  came  info  thc 
poffeflion  bf  the  princes  df  the  French  branch  of  "Na- 
yarre,  which  reigned  tn  Caftile,  ind  continued'  in  Iheiir 
defcendants  to  Iji^;  at  which  time  the  dii^rent^^Aitea 
of  the  Spaniih  monarchy  were  united  Tftidet'(he  gdvefm- 
ment  of  Joanna  the  Foolt(h,  who  J?eigned  over  them  tiH 
her  death,  which  happened  in  1555.  The  AiiRH^n  (k- 
mily  then  poffeffed  the  throne  till  1760,  (iiAe^^^hich 
tirae  it  has  been  occupied  by  a  branch  of  th^  houfe  of 
Ĕourbon,  till  the  late  reVolulion,  by  |)I&cing  tKe-^Spa- 
niih  monarchs  in  the  power  of  the  rt^enih^-ha»  given  ri(fe 
to  a  new  dynafty  of  princes  iri  the  perGm  of  J6feph'fio- 
naparte.  •    1     •'     .        '•     •:  -       ^^ 

The  earliert  Spariiih  antiquities  TrtiJth  t»n  he  tv?tH  ^«''«I»»*'*»' 
certaintj''  afcertained,  belong  tO'the  Rbman  period  ;  and 
of  thefe  theexamples  are  extreiHely  ntimerous.  They 
ahonnd  in  the  provinces  of  Catalonla,  Valeniia,  ''ahd 
tboie  which  border.on  the  Pyrenees. '  Wt!  catthot  here 
enunierate,  niuch  lefs  defcribe,  all  the  remritts  of  Roman 
Hntiquity  inentipned  by  Stv!nbume,  Townfend,De  La- 
borde,  and  other  travellers  in  Spaih.  The  moil  remark- 
able  arc,  the  aqueduft  at  Segovia,  in  Old  CaftUFe, 
confifting  of  159  archeSj  extending  abotit  740'yard», 
and  being  at  Ieaft  94'  feet  high,  where  it!'croffes  the' 
valley  ;  the  amphitheatre  of  the  ancient  Sagtintum^  near 
3X2  the 
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'  out  of  the  rolid  rock,  and  appears  to  have  been  capable 
jof  c^nt^ining  10,000  fpedators  ;  a  fuperb  Roman  arcb, 
fuppontf  4  hy  Oorinthian  pillars,  and  baring  a  yery  lofty 
gateway,  not  far  from  Tarragona ;  a  monument  near 
the  Csoke  place,  fappofed  to  be  the  tomb  of  the  &thcr 
ttnd  uqclft  of  Scipio  Africanus  ;  and  a  conSderable  am- 
phitbdito;^  on  an  eminence  near  Seville.  It  is  fuppofed 
that  j^e  «ncica^  citj  of  Ilalica,  built  by  Scipio  Africa- 
nus  for  the.receptioD  of  his  wounded  Toldiers,  ilood  near 
(his  l^ot^}  but  we  are  aAured  hy  Mr  Swinbume,  that  no 
traccs  of  i(  now  remain. 

Of  the  Gothic  ediSces,  no  certain  remains  are  to  Be 
foun4}  ]?Ut  tbe  Mo9ri(h  antiquities  are  numerous  and 
fplendid.  Of  lhefe,  the  moft  remarkable  are  the  palace 
of  tb«  Alhawbra  in  tbe  city  of  Granada,  and  the  mo{que 
of  i£{irdQva.  Of  thf  former  we  have  already  given  an 
•«ccpuqt,undcr  Alhambra.  The  mor^ue,  now  the  cathe. 
tlralof  Cordoya,  was  b^gun  by  Abdoulrahman  I.  caliph 
o{£^dova,  and  is  qofaputed  to  contain  not  fewer  than 
8oa  <«Uunns.  The  .archlteAure  of  its  doors,  windows, 
aod  arches,  e^pc^ially  thofe  of  the  chapel  of  the  Koran, 
at  leaO  <equals  that  of  the  Alhambra  in  grandeur  of  de. 
fign,  -^ni  beauty  of  c^ecution,  and  eiceeds  that  palace 
in  yariety  of  decoration.  This  fuperb  ediGce  has  been 
ininutcly  dercribed  by  Mr  Swinbume,  in  his  travel*  into 
£pain, .  Lettcr  55.  Not  far.frpm  Cordova  ftood  the 
magniiicent  city  of  2^hra,  built  by  Abdoulrahman  III. 
and  which  is  faid  to  have  employed  25  years  in  building, 
and  to  have  coft  more  than  2,500,000 1.  of  our  prefent 
fieiling  money.  In  this  city  was  •  palace  containing 
1 1 73  .ci^amns,  of  Afirican,  Spaniih,  Italian,  and  Afia- 
tic  marbles.  This  fplendid  palace,  and  tbe  city  tn  which 
it  dood,  were  entirely  deAroyed  during  the  wars  by 
which  Spain  was  defolated  in  the  middle  ages. 

It  has  been  computed,  that  under  the  dominion  of  the 
Romans,  Spain  contained  11  population  of  nearly 
50,000,000  of  people ',  but  this  calculation  is,  by  Oe 
Laiiorde,  diminUbed  to  2o,ooo,coo. 

At  Lbe  dote  of  the  i^th  century,  the  population  is 
fiaud  by  mofl  Spauih  wtiters  as  follow<. 


1788 


In  the  fiates  «f  CaOile 
Slates  of  Aragon, 
Kingdom  of  GranadSt . 


11,000,000 
7,700,000 
3,000,000 

21,700,000 


On  whtt  De  Laborde  deemt  better  authority,  he  re* 
duces  this  number  to  16,000,00«. 

In  the  reign  of  Feniinand  wid  irabeUa,  at  the  endl  of 
the  i^th  century,  the  total  yopulation  of  Spain  has  ge. 
nerkHy  beeh  eilimated  at  2o,oo»,000,  but  this  too  is 
Kdttced  by  Laborde  to  14,000,000  or  15,000,000. 


The  population  was  reduced 

in  1688  to 

J700 
1715 


10,000,000 
8,000,000 
6,000,000 


According  to  the  tJible  of  the  provinces,  colleded 
chieAj  from  De  Laborde,  it  amounted,  at  the  end  of 
the  i8th  cenlury,  to  10,308,505;  by  the  laft  cenfw, 
taken  in  the  years  1797  and  1798,  the  fiatemcnts  of 
which  have  not  been  publiOied,  but  were  lately  lockcd 
up  in  the  oAice  belonging  to  the  ininifier  of  finance,  it 
appears  that  the  population,  at  the  end  of  the  i8lh  oen- 
tury,  exceeded  1 2,000,000. 

From  thefe  Aatements  we  obienre,  that  the  populatioo 
of  Spain  had  gradually  din>iniflied  irom  its  canqueft  bf 
the  Romans,  to  the  reign  of  Philip  V.  in  the  be^nmDg 
of  the  i8th  century  ;  but  that  dwing  the  laft  httndseA 
years  it  has  rapidly  increafed. 

Yarious  caufes  have  been  adigned  for  die  (lemarkabie 
depopulation  that  had  taken  place  in  the  Spaniih  dog^ 
nions.  Perhaps  the  ibllowing  by  Dr  Playliur  aRrW 
Sciently  plauHble.  ^' The  pcAikntial  fevers  and  cpMe- 
mical  di(eafes,  wliich  carried  off  one-lhird  «f  the  inhabi-  /  ! 
tants  in  the  year  1347,  and  have  pioduced  great  morta>  I 
lity  during  the  two  Iaft  centuries  j  almoft  incd&nt 
firuggles  tor  dominion,  from  714  till  ihe  conqueft  ef 
Granada,  and  union  af  the  two  brown*  <^  C«ftile  and 
Aragon  ;  the  espuMon  of  about  400,000  Jews  by  Fcr- 
dinand  and  lfabella,  and  of  900,000  Moort,  A. 'O. 
1610  ;  the  difcovery  of  South  Ametice  in  1493^  «^och 
has  gradually  drained  the  coontiy  «f  its  inhantantt  aad 
its  induAry  ;  the  calamities  of  war,  doring  two  canta- 
ries,  from  the  acceAion  of  the  emperor  Chark*  V. ;  dK 
fof m  of  goremmeht,  and  national  pi^iudioes,  whieb  dtf- 
courage  foreigner$  from  lettKng  in  the  kingdom,  aod 
are  inimical  to  tHanniadure*,  commerce,  and  agrienl- 
ture ;  the  debauchery  that  prtvaih  ttnong  all  rankt ; 
the  great  number  of  convent*;  tite  cdibec^  of  the  dcr. 
gy  ;  religious  opprcAion,  and  numerou*  feftiT«ls,  wUd 
kiTen  the  number  of  worlting  dayaj^and  f»  tibtitgt  thc 
labour  of  the  people.*'        -    •'       -•    •   -<•  !• 

Of  the  number  above  ftated,  the  ckrgy  are  reckonedat 
Ieafi  147,722  :  viz.  of'leettIar  clergy,  60,240 ;  of  monki 
49,270 ;  of  nuns  and  iiriart,  22,337,  and  of  iUlNdterh  »!. 
niAers  of  the  church  15,875.  The  number*  of  tke 
dergy  have  indeed  dimmifiied  by  more  than  37,000,  do- 
ring  the  laft  30  years  of  the  i8th  centuiy,  at  intiM  i 
year  1768  they  tmonnted  to  176,057.  ■  J 

According  to  a  calculation  in  the  year  177^,  «l«»  **{««,  j^J 
towns,  villaget,  and  hamlett,  amonntcd  to  84459  (I>)>MnU 
aiid  public  ediSces  and  templet  to  30,496.  >>r^^ 

It  appears  that  there  exift  in  Spain  2,628,55^  infr        I 
Yiduals  of  both  fexes,  who  do  not  contribatc,  or  at  lcatt 
are  not  fuppoied  to  contribute,  to  the  poptilatian.'  From       j 
this  view,  and  the  progreis  we  have  atnedy  Aalcd,'  it       | 
win  be  eafy^  to  diKaver,^  by^  comparatiTe  calcuIaliCDi 
with  thi  detailbd  Aatements  af  population  ia  otbe^ 
tries,  the  proportionate  number  of  births,  deatl>t| 
riages,  Scc.  wliich  annuaBy  ttJte  place  ia'  Speim    ' 

The  Spaniih  gavemment,  which  wtoof  n>IiiaitMint> 
ture,  during  the  dynaiiies  of  ^the  kingat>f  CaAile  indae* 
Aragon,  afterwards  became  an  •blolute  monarchy.    Ak 


ili«Di     '! 
OHtn.        j 

«il»6s3 


\iix)  Ift  the  7«ar  1788,  the  nainbci  of  vilhiget  wu  e&imated  at  19,219  }  and  thnt  ol  jmaibutA  ao^Dte^ 
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^    ^  period  ike  loyal  prerogatire  vni  eonAned  both  by 

■»  '■■'  tlw  expre&  tcnor  of  the  laws  and  the  forms  of  their  ad- 
miniibation.  The  peculiar  privileges  of  the  two  Hates 
of  CaHile  ami  Aragon  continued.to  esiA.long  «f(er  thetr 
reanion  }  but  the  royal  authority  wat  conftantly  taking 
umbrage  at  their  exerci(e.  The  princes  of  the  °Auflrian 
family  did  not  openly  attack  them,  but  }ad  recourfe  to 
tbe  moce  eSe^lual  method,af  fecretly  undermining  theui  j 
and  ihus  they  v>ere  io  far  diinini(hed)  that  at  the  clo(e  of 
the  iTtb  ^entuiy  they  mnounted  to  little  niore  than 
mere  forms.  The  attachment  of  Ara^on  to  the  cau(e  of 
the  «rcbduke  Charles,  i^uced  the  ^rl^  fovereign  of  the 
royal  (amily  of  Krance  to  aboli(h  .them  entirely.  {'hi- 
lip  V.  hBV>ag  iubdued  Aragon,  rupprclTed  the  ftat(!S-ge- 
nenl,  the  laft  meeting  having  been  held  at  Zaragoza  in 
the  year  1730,  on  which  occalion  Queen  Kabella  of 
&voy  prclided  intke  abience  of  her  hudisnd,  who  was 
at  that  tima  inltaly.  Since  .that  p^riod,  no  fuTther 
fi0wer  is  ]eft  the  Cortea  of  Caftile  and  Aragon,  but  the 
pijyilege  of  nominating  deputi^  to  the  Aates-general  of 
the  klngdom,  whenever  they  are  fummoned  by  the  mb- 
parcli. 

The  wbote  authority,  previous  to  the  late  revoluti(^, 
centred  in  thei  king  and  hls  minifters  *,  the.  national  af- 
&irs  weie  c«Bdu£Ied  by  the  diSerent  councUs,  appointejd 
hf  tbe  crown,  which  deliberated  and  formed  their  pUns 
in  the  capita),  Some  of  thefe  poSeSed  both  Iegi(lative 
«ndexecutive  power,.;ind  exercifed  the  double  lundion 
pf  adyilUig.  the  king  -and  adminiftering  jufttce.  The 
cowicil  of  iCaftile,  in  this  diftr)bution  of  power,  was 
pranuutu  ;  its  decrees  being  de^VAin  tbe  cpurts,  byit 
^*  jodgcmcnt^  weiie  u^der  .the  con^troul  of  the  )ung. 
t.Xh^,<DBl<4i|tion»  wcre  trfinfmit;ted  to  the  monarch  by  a 
cectun  number  of  «Acmbers,  under  the  title  of  the  Cham- 
h«r.tf  Cqfli/<tt,.^\i9k  ij^u^ce  was  prodigiouAy  gteat. 
This  counctl  wns  fo  denominated,  becaufe  the  mf  mbcrs 
.  choien  by  th*  king  farmerly  co-operated  with  minifter$ 
ia  exMditing  the  aj&irs  of  ftate  in  the  royal  chaiAber, 
aad  ^  this  purpofe  they  attcnded  the  court  whcre^er  it 
.wa*  held.  •     .       -  ,  •       .. 

fiefides  the.  council  of  Caftile,  there  was  the  rpyal 
and  (iipreiBe  cowncil.  of-  the  IndSes,  inveftcd  with  the 
Sune  powca,  and  eKerciluig'  &nilar  fun£Iions  with  re- 
fytSt  to  the  Americaa  colonies,  as  the  council  of  Caftil« 

e>     with  refpe6t  to  the  European  territory. 

"^  ,  It  is  not  eafy  to  afcertain  the.  ai^unt  ,of  tbe  revenjLies 
nader  the  late  govemment.  They  arofe  from  a  tax  on 
imports  and  export8 ;  -from  the  chicf  objeAi  of  inten^al 
confumption  j  £rom.  the  moncwolies  of  the  crow^  }  .irpm 
landed  e0atcs  -,  irom.  tythes  pf  cburch  and  abbey  lands } 
from  the  fale  of  indulgenoes  >  and  from  ^e  trade  with 
thc  Americancolomes.  Their  tptal  amount  has  becn 
'  TUJooily  .Aated.  M.  Jordan  has  /coniputed  it  to.  exqeed 
^/30Q,OQoL  Aerling }  bj.^M-Pc  I^^borde,  the  re^enjje» 
-riK.  the.  £|iropcan  contjnent^  ahwi^.arc,.palculatĕ4  !f)  ..ex- 

«  ■•L*»A  S,0Q0,Q9oI.  Acrlingn  .  •        .        . 

12'         It  weuld  be  «b^urd  .to  attempt  any  cAimate  ot  the 

?'  ranKttwy  ftranej[ji/of  -.Spain  in  iu  preCent  ftate  of  diror» 
{W»itioii.8nd  c9nfiifioaK    Dunnjr  the  lattĕr  part  of  th» 


«•» 


i8th  century,  thc  land  forces  in  dme  of  peace  (etSom 
exceeded  50,000  ill-diiciplined  troops ;  but  in  time  of  *" 
war,  the  army  was  capable  of  being  augmented  to  a  for- 
midable  force.  In  the  year  1798  die  (binding  force» 
of  the  Spanilh  monarchy  amounted  to  100,000  effe^ve 
men. 

Till  of  late  the  Spani(h  navy  was  highly  telpedable, 
both  asto  ftrength  and  difcipline.  In  ihc  year  1778 
the  Spani(h  fleet  con(ifted  of  148  vcirels  of  sdl  deferip- 
tions  j  and  of  thefe  more  than  60  were  dups  of  the  line. 
In  1788,  the  number  of  Ihips  of  the  Ibe  amounted  to 
68,  and  that  of  large  £rigates  to'47.  In  the  preient 
long  cpnteft  among  the  powers  of  Europe,  the  navy  of 
Spatn  has  been  greatly  dimininied  ',  and  the  only  fleet 
of  any  importance  now  exifting  is  that  in  the  harboor 
of  Cadiz. 

There  are  in  Spain  feveral  oolers  of  knighthood,  oroiden^or 
as  they  are  called,  military  ordets.  The  principal  iikniclithoiMk 
that  of  the  Golden  Tleect,  inftitutedin  ihe  year  1430,  by 
Duke  Phili^  the  Good.  The  order  of  St  Jago  di  Com- 
podella  was  iniUtuted  by  Ferdtnand  II.  tn  the  year 
1 175,  and  its  .badge  is  a  red  unifi>rm  crofs  in  tweWe  de« 
partments.  The  order  of  Calatrav8,  inftituted  by  San- 
cho  III.  of  CaASIe,  has  fiar  its  badge  a  red  crois  in  five 
departments.  The  order  of  Alcantara  was  inftitnted  by 
Ferdinand  II,  \  and  its  badge  is  a  lily  placed  crofsw^i. 
The  orcler  of  Monteia,  inftituted  in  the  year  13 17,  by 
James  III.  king  of  Aragon,  is  coinpofed  of  19  cosa« 
mandeties; 

The  money  of  Spui)  u  either  real  ar  imaginary,  the  Goiai. 
former  ie'rving  for  the  purppfe  of  exchange,  the  latter  fer 
keeping  account^  and  tranfa£Kng  bn(Iners.  Both  thefc  are 
coramon  through  the  wbole  kingdom  ;  but  fĕveral  kinds  • 
of  both  are  to  be  Tound  in  the  different  provinces. 

Two  kinds  of  real  money,  both  in  gold  and  filver^ 
are  diftinguiftied  in  Spain;'  the  old,  thal  is,  iuch  as  were 
coined  before  the  year  1772,  and  thofe  coincd  fiib(e- 
quent  to  that  period.  None  of  the  former  are  oniibrm^ 
but  confift  of  finall  pieces  of  diSerent  fizes  unequally 
cut,  aitd  tkrir  ciirrency  is  only  by  wught.  The  latter' 
uniformly  bear  tke  head  of  the  foveteign  on  the  obver(e^ 
and  on  the  reverfe  fide  the  arms  of  Spain  ;■  the  ancienk 
gpld  coiit»  are  more  intriiifically  ▼aluable  than  the  mo- 
dern.    The  Iaft  only  wiU  be  hete  defcribed. 

Modern  GoUCohu;  •■^ 


] 


'  Coim. 
Durito 

£lcudo  chico-de  oro 
Yeniento  de  or» 
£(cudo  de  oro      7 
Doblon  fei»iIlo    j| 
Doblon  de,  om . 
Doblbn  de  qoat)re 
Medio  doblon-  de  a  ocho 
Media  onza  de  on».,, 
Doblon  de  ocho  > 
Ciilsa  de  oro       y 


Valae  in  Sterling  moneji.. 
4». .  2d.  (e> 


} 


t6s. 


4d. 
8d. 


a.    13S.    4d. 


3I.    6s. 


8d. 
Mademi 


-   -^e)  In  computing  the.Talue  Qf  the.  Spanilh  coins  in  fterling  money,  we  hare  employed  M.  De  Laborde^s  tables  ^ 
in  wluch  tbeic  va]ue  is  eiUmated  m  money  tournois,  computbg  the  Iivre  roumou  at  lod.  fterting,  and  the  ibl  at  y&- 
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Modrrn  SUver  Caiiu.  . 

Cdiiu. '  Yatue  in  Acrling  raoney. 


IU4I      < 

Redl  de  tellon 

Mo^io  real  de  plata 

Real  de  plata  1 

Media-pecata  ^ 

Pecata 

Real  de  a  dos 

Efcode         7 

Mfldk>  duToj 

Duro 

Pesoduro 

Real  de  &  ocho 


1 


in  other  parts  of  tfce  kingdoin  by  varat ;  i6e  cmarK  dt 
vided  into  8  pams,  the  vara  into  four.     Tbe  propor> 
tions  wliich  thefe  bear  to  the  r(^a}  fbot  will  bc  &m         t 
from  the  followsng  tsble- :    -    " 


A 


} 


Jd. 

lod. 

2S.     id. 


1 


4$. 


zd. 


The  Sp*pUb  weigktt  juid  ineafut«(  mry  conrtderably 
in  diSeKBtparts  of  the  Idngdoni,  as  alrooA  eyety  pro- 
TOice  hu  both  peculiar  to  itf«l£.  The  pound  generally 
confifts  of  16  omces  in.tbat  part  o{  tfae  kingdom  {omer- 
I7  bclonging  to  the  crovnvxf  Caftile,  «nd  of  tiounces 
in  tbole  annexed  ;to  the  crown  of  Aragon  v  wp.  in  At«> 
gon,  in  th^  tcingdoa  of  Yalcncia,  and  in  Catalonia ; 
but  the  ounce  is  not.the  laine.  We  ihall  heie  aAl7  parw 
tica1arize  the  waghts  •£  Gaftile.  > 
.  In  the  CaJMles  they  reckoD  hy  chargcs,  ^uintals,  «ro- 
hm,  S(rreldes,  pounds,  ounces,  and  draa».  The  'fotkMir>' 
ing  table  ff.ves  the  pcopertional  Talue  of  the  Caftilian- 
weights. 

■        '  Ib.     oz. 

The  charge  Tontahs 
I  quintal 

'  ■'  aroba 
■     ■■.  arrelde 
pound 
i  '  ounce 


■  dram 

■  grun 


■  3  quintab 

300 

0 

4  arobas 

100 

0 

25  pounds 

»J 

p. 

4  pounds 

4 

0 

16  ounces 

I 

0 

16  drams 

,1 

30  grains 

TFtV, 


The  sieafure$  are  SSM  moK  complicated  than  4h« 
weights  ;  and  erpeciallj  the  -  iMeafiires  of  capacity,  %-iU 
require  to  be  canfidered  rather  morc  in  detwl.  W» 
(hall,  as  ufual,  diftingaidi  them  into  long  ni««!fure,  (^tftit. 
£cial  or  land  mea&ire,  and  meafi»e9  of  capacity; 

Long  mea/ure,—The  £landard  lineal  meafure  in  Spaln 
is  the  royal  foot,  coiifif^ng.  0^.1537^  lincs ;  and  bear- 
ing  to  tbe  £ngli(h  foot  the  proportion  of  aboot  1 53.  to 
J44,  or  of  17  to  16.  This  foot,  howevcr,  il  not  in  ge- 
neral  uCe,  almoA;  every  protince  having  its  own  foot, 
which  is  generally  rather  le£i  than  the  myal  foot.  Thus, 
the  foot  in  Cadile  is  8  lines  :iefs,  and'  that  of  Yalencia 
abont  Sff  lines  lers  than  the  dandardj 

Of  royal  feet  100  are  equiva)ent  tii'l02  fieet  7  inches 
o^Cat^onia,  to  107  feet  of -Yalencia,  to  115  leet  10 
inches  ai\d  4  lincs  oj  Ca^ile. 

One  hundred  feet  of  Ctildania  are  fqual  to'92  feet 
2  incheai  3  lines  of  the  ^royal  Jbot,  to  97  feet  j.^-  lines 
of  Yalencia,  and  1.04  fcet  n  indies  1 1  line>«f  €aftile. 

In  Yalencia  100  feet  are  equivalrRt  to  93  feet  4 
inches  10  lines  of  the  royal  foot,  to  98  feet  9  inches  of 
Catalonia ;  and  107  iieet  2  inches  6  lines  of  Caftile,_ 

In  Callile,  100  feet  are  enual  to  86  feet  i  inch  5  Hnes 
of  tl]e  royal  foot;  to  93  feet  ^.incbes^^-liiieso^  V».' 
lencia  -,  and  92  feet  2  inches  3  lines  of  Catadonia. 

Cloths  and  ilu&s  in  Catalonia  are  mea^ured  by  canas, 
2 


F«t. 

^nctieij^ane!.) 

Pam  6f  Catajonia, 

0 

7 

4 

Cana  of  Catalonia, 

.    4 

10 

8 

S!x  pams  make  the  Paris  ell. 

Pam  of  CaAile,                           -       ^ 

0 

7 

8 

Vara'ofCaftiIe,                  '-      ^  -  .. 

2 

6 

8 

Paih  of  the  kihgdoni  of  Yalenda, 

"    2 

9 

4 

Five  pams  and  a  little    more  than 

^£  ' 

l^th,    or  one  vara  one  pam  and  a 
little  mbre  than  f  th,  make  a  Paris 

ell. 

Pam  of  Aragon,         -       ,  - 

0, 

6 

7i 

Vara  of  the  AAorias,    .     - 

2 

s 

9 

Vara  of  Araeon,         -         -         - 
A  little  lefs  Uian  6  pams,  or  one  vara 

2 

2 

si 

two  pams,  make  a  Parisell. 

Pam  of  Galicia  ioi  Ijnen  drapery, 

0 

9 

2 

Vara  of  Galicia  for  dltto, 

?, 

l 

.8 

Lam/  Mea/ure.—hvid  in  the  provinces  belohging  to 
the  crertM»  of  CaAile  is  m«afured  by  ungttdas,fiinegat, 
efiadiiles,  brajes,  voras,pas,  «nA' aramsadas.  Of  tbele 
theungoda  contains  50  ianegas,  about  204/7  ^^  >  ''>' 
£(mega  400  eRadales  =r  about  4^^^  feet ;  the  eHadale 
two  brMTeS  •=  about  ten  'fiset  *,  the  brals  two  varas,  or 
about  j  feet  i  indh  4  lities ;  tbe  pas  about  "ijd  of  a 
vara,  and  the  8ranzada  'about  '73  varas.  TIus'  lail  is 
otily  ufrt  fi>r  ineafuring  vii1eyards. 

In 'Bilcay  land  is  mfcafur(:d'by  carros,f>lavuts,mieile. 
Htiitesi  «nd  in  Yalencia  byyugaJas,  eahniaJas,/atiegas, 
brajlĕs,  and  pams. 

Mea/ures  o/  Cafae^f-~C<iiih  is  tteafiircd  in  theprO' 
yinees  belongihg  to  the  crown  of  Cadile  by  cd1tt%as,fa- 
negas,  celetmnes,  and  ^uartiltos }  and  in. Bi(c«)r.^he 
fameme«ftires  iire  tried,  with  the  exciptian'ortheca1i|za. 
The  cahiza  coht^ins  1 2  fahegti$,  miii  ==  iibout  ij.  Ib. 
Frenih ;  the  iimega  cohtaini  12  celemines  =  124  Ib.  || 
the  edemine  4  q\iartllibs  =^  nolb.  5^  ouncesj  and''die 
qtfartillo  ==  2  Ib.-?,- ouncĕs.''  ""  ' ' 

In  Catalonia  gnun  is  mearuied  hi'  /almas,  clartes, 
qtiarteras,  cortans,  and  pUotis.  'The  lalma'  contatns  2 
chbrgeS'  or  6  quintals  ^*'  546!^. ;  'th'e  charge  conl«ns 
6  guartWas  or  3  quintals  sri^alb.  ;"Snd  the.ijijntwoi . 
it  cortans  or  \  ^^utnhtl  :^  i^Ib.  8  oz. :  '^e  .i^«tHQ. 
eotitkins  4  pieotis  or  ii  Ib.  6f  rtoi.  si^^iiiK  6,&'i 
and  the  picoti  3^1b.  of  ^2  oi.  =  alb;  i^Ttnti''".     ■', . 

•The  meafiires  &!•  li^uids  "yary  fcxceedih^^,  kceocJnij 
»otheBquid  they  are  lAiencled  to  cont^ii.  "llwC^ 
MtdtWt'  honey  is^lbeiiiayed  By  arohds  ahB  ^^n^ 
the  quartilIo  being  about  i-j-lbs.  and  the  aroba  cont^ 
ing  32  ^HonHhi.  OM^'  meafured  in  New  CaRHe  alTo 
by  arobas  and''quartiRos,''bat  the  quartillb'b  =:6|  &; 
and  the  •roba  centains  4-  qtiartiltos,  or  '25  Tbs.  In  Sc< 
ville,  oil  is  meafured  by  the  pipe  and  aroba,  the  pipe 
_  containing  34  arobas ;  while  in  Valencia  '«,  is  iue>fitico  . 
by  charges,  arobas,  and  Cantaros,  the  charge  coptaining  ^ 
1 3  arobas,  and  tbe  cantaio  «i)ual  28  Ibs.  i  iA. 

Wine  4n  Nl*4*  Oiltile  <»  meiibred  by  moyos,  in  imi^^ 
ginary  meafure,  cantaras,  asumbres,  quartillos,  aad  ix' 

tarios. 
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M»    tinof.  .The  moyo  contain^  i,6  cantuas,  the  csntara  I2 

|(<^  azurabres,  the  azuinbre  4  quarliUo«,  eacb  eqiial  to  I  Ib- 

At  Cadiz  wine  Ii  meaTured  by  tonneaus,  arobas,  azum> 

bres,  and  quartillos.    The  tonneau  contaiut  30  arobas, 

tbe  aroba  &  azuinbre$,  tbe  azunibre  4  quartiUo$,  each 

of  Khicb.i$  equal  to  i  Ib.  i  oz.   At  Seville  the  ine<irures 

{oTTnne  are  cantaras,  azuinbres,  and  quarliUos.     Tbe 

cantara  contains  8  azumbres,  tlie  aroba  tli«  lamc,  the 

asumbre  4  quartilloi,  each  of  wbicb  is  e^oat  tt)  1 7  ounCes. 

In  Yalencia   tlieTe  meaTures  are,  botas  or  tonneausc, 

charges,  arobas,  ,or  cantaras,  and  azuinbres  or  cuentas ; 

and  in  Catalonia,  pipes,  charges,  quintaU,  arobas,  quar- 

teros,  and  quarto(,  of  which  thc  pipe  contains  4  cbarges, 

the  charge  3  quintals,  the  quintal  4  arobas,  the  aroba 

22  quarteros,  the  quartero  4  quartos,  and  the  qaaxto  is 

^      cqual  to  nearly  3  ounces  of  Catalonian  meafure. 

i  The  laws  of  Spain,  which  for  a  long  tinie  raried 

gireatly  in  tbe  diSerent  ttates  of  the  monarchy,  are  at 

pr^snt  leduced  to  a  condderable  degree  of  uniformity. 

Nava(re  and  £ifcay  have  retained  their  anpient  laws  and 

conAilution  ;  but  the  revoIation  which  took  place  in 

Spain  «t  the  begtnning  of  the  i8tb  century,  enabled 

Pbilip  Vt  to  intraduce  into  Catalonia  and  the  kingdoms 

•f  Aragon  and  Yalencia  the  laws  of  CaUile ;  whicb,  ex* 

ceptiitg  a  few  alterations,  rendered  neceHary  by  local 

peculiaritiei^  llill  continuein  furU  eiTe^l.  . 

The  laws  of  CaAiJe,  whicb  are  thus  become  tholĕ  of 
almoR  aU  Spain,  are  contained  in  tbc  codes  known  by 
the  tilks  of  the  Fuero  juiago,  Ley  de  .la*  fitte  p^riidat, 
OrdeMrmeiUo  reat,  Fuero  real,  and  RecejnLacum  i  of  theit 
the  lall  is  a  colledion  of  occaiional  edi£ls  of  the  kings  of 
Spain,  and  enjoys  the  bigheil  «uthorlty. 

The  Roman  law  has  no  yalidity.In  Spain,  and  though 
it  may  be  Audied  by  a  few  lawy«rt,.as  con.taining  fitil 
ptinciples  unlvcrially.  appljcable;  yet  itis  i>ever  quoted 
in  the  courts,  an4  is  expi);ljily,  c»cepted  «gainfi  by  (baw 
of  the  old  laws  of  Cailile. 
^,^  The  condudii\g..qf  fi  Uw  fiiit-  in  Spain  is.  TubjeA  to 
JB.  vei7  complicated  fotn)s.;  lyheoce  neceOarily  rdiilt*  « 
Aowoers  01  progreis.  Tbe  wholt  buGoers  is  Carried  on 
by  writers,  a  pecuUar  branch  of  tbe  legal  profefiion.  In 
the  fuperior  tribunals,  the  managemcnt  of  cftufes  is  iii 
likc  ibannercommitttd  to  a  kind  of  fubalten)  magiiUates, 
called  reporters  ^reiatorts),  wbo  contrive  to  wnder  thdr 
ewn  department  a  iituation  of  much  greater  emolument 
tban  that  of  the  jadge. 

In  all  the  branches  of  civil,  military,  eccleCaiSJBol, 
and  jadicial  adminidration,  in  Spain,  is  eyident  a  fpint  of 
mildnels  and  patemal  indulgence,  wMch  «ften .  degene- 
tates  into  ^reat  abufe.  fiy  multiplying  courts  for  th« 
adminiHration  of  ju(lice,  and  by  etlabliihing  the  long 
lĕries  of  appeals  from  jurtfdi£Hon  to  juriTdi^tion,  in  order 
that  each  cafe  may  be  heard  and  le-heard,  and  receiw 
an  equitable  fentence,  tbe  ftiU  moie  .important  advan- 
tages  of  prompt  decIGon  are  lacrificcd,  aml  a  door  ii 
opened  for  chicane. 

It  is  univerfally  acknowledged  that  the  courts  of  ex> 
ception.  are  far  too  numerous  ^  they  enJeeble  the  autho- 
rity  of  the  eftabli(hed  judges,  and  withdraw  a  number 
of  individoals  from  the  fuperintendance  of  magiAratcs 
who  leCde  among  them,  and  are  readily  acceilible,  to 
confign  them  to  the  caie  of  diAant  anid  diktoiy  tri- 
bunals. 

A  confideiabIe  degiee  of  jealouly  and  oppofition  aUb 
fiibfifls  among  manj.of  tbe.tribunals  j  hence  they  mutu.- 
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ally  weaken  each  othei's  authority,  and  the  clicntt  are 
conCgncd  over  from  court  tocourt  5  fo  that  lawfuits  be- 
come  intolerably  protraded,  and  a  famUy  i$  held  iu  fuf. 
penre  for  two  or  three  generations.  The  contelMtAice  of 
this  is,  tbat  the  rich  wear  ouf  tholĕ  ef  in&ri«r  tortune. 

£ven  the  ordinary  and  regolar  formi  of  civU  procefs 
are  llow  and  compltcated.  Thc  hulbandman  is  called 
from  his  labour,  the  merchant  from  hii  commercial  con- 
cerns,  the  artiH  from  his  work,  an^  all  from  thelr  do- 
meliic  a&irs.  Nearly  an  equal  taaiinc&  takes  plMce  iii 
criminal  proceiTes,  fo  that  wiineAes  die,  aitd  aaeans  of 
proQf  are  loil,  whil;  the  guilty  often  cfcape  uopuoKhed  j 
and  thofe  who  have  been  formaUy  acquitted,  aic  itill 
fubjeft  to  a  long  detention  in  prifon,  whence  tbey  aie  at 
length  difmiirea  wiihout  indemnity,  and  irretiieyably 
luined. 

In  confequence  of  the  grent  jiumber  of  ooorts,  the 
facility  of  appeal  fiom  one  Lo  tlie  other,  and  the  tediout 
nef8  of  law  fuits ;  the  multiiude  of  jiidges,  ad^ocate^, 
writeis,  and  other  fubordinate  othcers  employed  in  the 
adnuniHration  of  juftice  is  prodigious.  The  number  of 
perfons  employed  in  tbe  differcnt  law  eftabli(hmtots  has 
been  .eftimated  at  ic>o,coc,  which  is  nearly  an  han- 
dredtb  pait  ef  the  population  of  the  couiitry  j  and  tbe 
very  laft  geneial  enumeration  of  tbe  inhabitants  of  Spain 
niakes  the  numbec  of  advocatet  amount  to  5675,  an4 
of  wiiters  to  9351- ;  befides  the  judges  and  their  iecre- 
taries,  the  attorneys  and  their  cleiks,  and  the  inmimer- 
able  hoft  of  algUBzils  and  infcrior  oiiicers. 

Another  ferious  inconvenience  in  the  adminiftratioii 
of  SpaniHi  law,  is  the  necedity  of  repofing  entiie  and 
bUnd  conSdence  in  a  clafs  of  fubaltem  omcers  of  th« 
courts,  called  wrriters.  This  appears  to  be  a  branch  <^ 
the  profeflion  wholly  peculiar  to  Sjiain  -,  the  writer  exei-' 
cifing  at  the  &m«  time  the  Am&ions  of  iecretary,  ibUcir 
tor,  notifier,  regiArar,  and  being  the  foIe  mediom  of  coinr 
munication  between  the  client  and  the  judge. 

It  is  not  cuAomary  in  Spain  to  allow .  either  of  thfr- 
parties  concerned  any  copy  of  the  documentt  requihte 
ibr  carrying  on  a  fuit,  exoept  by  the  «cprefs  order  of  the 
judge.     Ail  tbe  writing*  on  both  iides  are  coIle£led  to- 
gether  and  bound  up  into  a  volome,  which  remaint- 
llatedly  in  the  pofteftion  of  tbe  writer,  whe  entrufts  it 
iot  a  certain  time  to  the  attomeys  of  tbe  parties  for  the 
inftru£lion  of  advocates.     The  writer,  to  who^e  caie  the.< 
documents  of  «ly  fiut  are  committ«d|  aIfo  regiAers  the 
decrces  and  iĕntences  of  tlie  judges  on  the  cafe,  and  no- 
tifies  to  the  parties  concerned,  eaoh  Aep.''*)^  the  proce&,, 
by  readiaig  to  thcm  tbe  proper  inftrument ;  without, . 
howevei,  aUowing  tbem  to  havea  copy  of  ir. 

The  unioB  of  fo  many  impoitant  timdions  in  the  faffle 
peribnt  neceffarily  a£fbids  variotti  opportuniUes  iiar  dK^ 
nenefty ;  and  the^hance  of  being  in^ioiĕd  upon  u  ftiU 
further  incxeafed  by  an  unwife  regulation  which  obliges 
the  defepdant,  in  any  a^on,  te  «hoofe  the  fiine  writer 
as  is  empkycd  by  the  plaintiff. 

It  may  be  remaiked  that  (baicely  any-other  peilbns'- 
are  undei  equel  teniptaUous  to  diihoiieAy  on  account  of  - 
the  almoft  total  impunity>that  they  enjoy  in  confequence 
of  the  foIIftMnng  teguktion.    In  Jl  tho4  diArids  whei« 
theic  aie  either  a  coircgidor  and  fuperior  alcade,  or  two 
liiperioT  alcades ;  each  Qf  theie  offiCers  has  an  indepen- 
dent  trihnnal  for  tbe  deciAort  of  law  fuits;  and  the  Hght 
of  pronouocing  fentence  in  any  particiriar  caie  belongs  ■ 
ta  him  of  tbe  two.  at.  wholc  tiibunal  the  firft  applica- 
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tion  ms  made.  Now  the  eihiblilhed  faiaries  of  thefe  of> 
'  iicers  aic  fo  fmall,  that  the  larged  part  of  their  emolu- 
ments  aiifc8  from  their  fees :  this  portion  of  their  in- 
come  depends  whdly  on  the  writers,  who  have  the  power 
of  inttituting  fuits  in  which  of  the  two  courts  they  pleafe. 
The  natural  confequence  is,  that  the  judges  are  induced 
to  orerlook  and  pais  by  in  Tilence  thofe  malpraflices  of 
the  wrilers  which  they  cannot  prevent  without  incurring 
a  ferio<!is  perfonal  lofs.  Finally,  the  authority  of  the 
miters  is  irrefragably  eilablilhed  hy  the  entire  controul 
thtt  they  cxecute  over  all  caufes.  They  alone  receive 
the  declaradons  and  perfonal  anfwen  of  the  parties  con- 
cemed  j  they  alone  receive  the  depofitions  of  the  wit- 
neiTes  on  each  iide  ;  put  vrhat  queilions  to  them  they 
l>le«fe ;  and  record  the  anfwer8  without  the  interpoiition, 
aad  even  ii)'the  abfence,  of  the  judges. 

Another  ferious  defed  in  the  adminillration  of  juiKce 
in  Spain,  is,  that  the  party  condemned,  however  clearly 
unjull  may  have  been  his  demand,  or  however  weak 
miy  have  been  his  defence,  is  fcarcely  ever  obliged  to 
pay  his  adverfary*s  coils  of'  fuit ;  -whencc  it  perpetually 
happens,  that  the  expences  of  eaining  a  juil  cBufe  aie 
much  greater  than  the  lofs  of  iubmittine  to  an  unjull 
demand ',  hence  alfo  itts  in  the  power  of  a  rich  villain 
to  opprefs  and  ruin  all  tho^e  who  are  unable  to  fupport 
the  expcnces  of  a  law  fiut ;  which  in  Spain  «re  enor- 
mous,  and  perhaps  the  moie  fo,  becauie  the  eilabliihed 
charres  are  very  Ught. 

The  reUgion.of  Spain  is  the  Roomui  Catholic;  whichj 
in  thii  country  and  Portugal,  has  becn  carried  to  a 
|Mtch  of  fanaticifin  unknown  to  the  Italian  ilates,  or 
cven  in  the  papal  territory.  The  inquiiition,  has  in 
thefe  unhappy  kingdoms,  been  inveiied  with  exorlntant 

Eower,  and  has  produced  the  moit  ruinous  eSeds  ; 
Bving  been  fornierly  conduded  with  a  f|Mrit  totally  the 
Teverle  of  the  mildneii  and  charity  of  Chriilianity.  This 
evil  has  bcen  recently  fubdued  in  a  coniidereble  degree ) 
but  one  fanatic  rngn  would  (uSRct  to  Tevive  it.  A  yet 
greater  evili  whicn  has  fprung  from  CanaticiiiB,  is  the 
oeitrudion  of  morals ;  for  the  monks  being  extremely 
numerous,  and  buman  paSions  ever  the  lame,  thofe 
mfcetic8  atone  for  the  want  of  marriage  by  the  pra^lice 
of  adultery ;  and  the  huibaiids,  firom  dread  of  the  inqui- 
fition,  are  conilrained  to  connive  at  this  pnormous  abulĕ. 
The  confcience  u  feared  by  the  praAice  of  nbrolution, 
and  the  mind  becomes  reconciled  to  the  ilrangeil  of  all 
phenomena,  theoretic  piety  and  pradical  vice  united  in 
bonds  aImoft  indiAbluble. 

According  to  the  retums  made  to  the  govemment, 
the  Spaniih  clergy  then  ilood  as  follows. 
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Parochial  c1eivy,  called  curas 

Ainilants,  calied  tenientes  curas 

SacriAans  or  icxton8        .... 

AcoUtos  to  aiTiil  at  the  altar 

Ordiaados  de  patrimonio,  having  a  patrimony  7 

of  three  rials  per  day  J 

Ordinados  de  menores,  with  inferior  ecclefiaili- ' 

cal  orders 
Beneiiciados,  or  canons  of  cathedrals,  and 

other  beneficiaries 
Monks        .         >..... 


16,689 

5.77» 
10,873 

J.503 

10.774 
23,692 
61,617 


Cariy  ^orward 


148,163 


Nuns 

Beatat  .  .  .         .         , 

Syndics  to  colleft  for  the  mendicants 
Inquifitors      .        -         -         - 


»48,163 

1.J30 
4.147 
».705 

188,625 
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■  The  archbiihoprics  were  dght  in  number ;  and  the 
biihoprics  46.  The  moll  opulent  fee  was  that  of  To- 
ledo,  fuppofed  to  yield  annually  aboat  90,000^  The 
Mozarabic  MiiTal,  compofed  by  St  Ifidora  for  tbe  Gothic 
church,  after  the  converfion  iirom  Arianifm  to  the  Ca< 
tholic  £iith,  continued  to  be  ufed  in  Spain  till  the  Moois 
were  fubdued,  when  the  Roman  fbnn  was  introduced.       „ 

The  Spaniih  clergy,  in  proportion  to  the  populatiaspRjcK 
of  the  country,  is  leu  numerous  than  was  tbe  deigy  otbttJi 
France  prior  to  the  revolution ;  even  their  wealth  a^^ 
Iefs  confiderable,  but  better  adminiilered  j  aod  their''"''' 
contribution  to  the  public  revenue  is  much  gieater. 
As  to  the  general  condud  of  the  Spanilh  church,  and  it« 
iniluence  on  the  ilate,  we  may  remark  that  after  ail 
the  perverted  and  malicious  induilry  that  haa.  beca 
exerted  in  the  eiamination  of  thi*  queitiosi,  the  re^olt 
has  tumed  out  highly  favourablc  to  the  &periar  ordets 
of  the  Spaniih  cler^y,  who  are,  for  the  moft  part,  £we 
iiom  thoie  irregulanties  which  are  charged  on  die  clcrgy 
c>f  other  countrie&  The  conipicuous  Stuatiow  m  the 
Spaniih  church  are  by  no  neans  confidered  as  the  patii- 
mony  of  the  rich  and  noble,  but  as  the  well-nkeiitcd  le- 
ward  of  irreproachable  condud.  Whatever  auy  fae  tbe 
rank  of  an  ccclefiaiUc  in  the  ^acerdotal  hierarchy,  he 
never  habitually  abients  himielf  fram  his  proper  pjace 
of  refid«nce,  where  he  expends  the  revenue  of  his  bcne< 
Jice  in  alms  er  public  work*.  Frcm  the  period  of  Ae 
reconqueIl  of  Spain  from  tbe  Moors,  Boft  of  the  public 
cilabhihments  owe  their  ibundation  to  the  clergy,  by 
whom  alfo  whole  towns  have  been  rebuilt  andraiiĕd 
from  thdr  ruins.  The  moft  bcautiiul  aquedu£b,  ibuB- 
tains,  and  public  walks  in  the  cities,  have  been  con- 
ilru£ted  at  tbe  cxpence  of  thdr  biihops ;  bam  them  aU» 
the  poor  have  rcceived  the  moft  edSediul  relief  in  times 
offcarcily,  e]Mdemi(;  difeafe,  and  war.  The  bifliopof 
Orenie  converted  his  epifcopaI  palace  into  an  ahos- 
houie,  where  were  lodged  and  fupported  300  Preoch 
eccIeiiaiUcs,  condemned  to  tranfportation  during  the 
iiiries  of  the  revoludoiv ;  the  prelate  himiiclf  todc  bis 
place  at  their  table,  and  refufed  to  partake  of  any  !>• 
dulgence  that  he  could  tiot  alfo  procure  for  his  gueSs. 
Cardinal  Orenzana,  archhiihop  of  ToledOj  c<wveited 
the  alcazar  of  that  dty  i^to  an  ettabliihioestt  whcreiB 
are  received  200  children,  and  700  poor  periosu  of  all 
ages.  The  biihop  of  Coidava,  during  the  lcarchy  of 
1804,  and  ior  a  long  time  aiterwards,  made  a  daily  £' 
Aribution  of  1 200  ralions  of  bread  to  the  poor  inhabi- 
tants  of  his  diocefe.  Tbe  aquedu£t  which  conreys  witrt 
to  the  dty  of  Tarragona  Is  the  work  of  their  arcbbi- 
(hop,  who  has  thus  conferred  upon  the  place  ihe  inap* 
preciable  benefits  of  cleanlinefs  and  health  ;  to  both  of 
which  it  was  long  a  itnihgeK  Similar  inilanccs  of  pub< 
lic  merit  may  be  found  in  almoft  every  dioccrc. 

With  regard  to  the  religious  orders,  their  condoA  it 
ceitaiuly  leTs  exeroplary,  though  by  no  means  meritii^; 
the  reyroackes  that  haye  bcen  fo  libeially  cafl  opm 
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HkT   t2l«».    The  refoniu  tliat  hare  taken  place  at  Taribus     wntten  in  the  foUo\ving  centuiy, 
^^"^  periods  have  Ilopped  the  progTef$  of  the  abttfes  tntro- 
daced  by  length  of  tlme ;  and  as  the  numbers  of  the 
diminilhed,  their  pernicious  inAuence  on 


monks  haTe  dinnnilhed,  tbeir  pernicious 
poblic  opinion  has  proportionably  declined.  Some  pro- 
grefs  has  been  made  in  the  deJirable  policy  of  uniting 
tne  different  orders  of  the  iame  rule  into  a  {ingle  order  ; 
and  from  the  prefent  prohibition  to  receiTe  novice$,  it 
is  probable  that  feTerai  ordeis  are  about  to  be  totally 
,      fuppTefled. 

nj:  ITie  Spani(h  language  is  onc  of  the  great  foulhern 
icii*  dialeAs  which  fpring  from  the  Roman  ;  but  many  of  the 
words  become  ditBcuIt  to  the  Trench  or  Italian  ttudent, 
bcaufe  they  are  derived  from  the  Arabic  ufed  by  the 
Moors.  The  fpeech  is  graTe,  fonorous,  and"  of  exqulflte 
■lelody,  containing  much  of  the  fiow  and  formal  manner 
•f  the  orientals. 

The  Spaniih  hnguage  is,  in  fome  rerpefts,  Tery  rich  j 
itaboundsin  compound  words,in  faperlaliTes,  deriTatives, 
aagmentatiTes,  diminutives,  and  frequentative  Terbs  ; 
it  has  many  quite  fynonymofis  words,  and  others  which 
weli  espreTs  the  different  (hades  of  meantng.  In  the 
technical  terms  of  arts  and  fcieiices  it  is,  however,  ex- 
tremely  poor ;  a  few  of  thefe  it  has  borrowed  from  the 
Latin,  and  almoR  all  the  rert  from  the  French. 

On  the  whole,  the  Spanith  is  one  of  the  fine(I  of  the 
£aropean  languages.  It  h  dignided,  harmonious,  ener- 
gedc,  and  e?tpreflrive  ;  and  abourids  in  grand  and  fonor- 
005  eapreAions,  wbich  imite  into  raeafurtd  periods,  whofe 
cadence  is  very  agreeable  to  the  ear.  It  is  a  language 
well  adapted  to  poetry  ;  but  it  alfo  inclines  to  exaggera- 
tion,  and  its  Tehemence  e.i(ily  degenerates  into  bomba(l. 
Thottgh  natuially  graTe,  it  eaiily  admits  of  plcafantiy. 
In  the  mouth  of  well  educated  men  it  Is  noSle  and  ex- 
pneffiTe  j  lirely  and  pointed  in  that  of  the  common  pco- 
jple  5  (Weet,  feduftiTe,  and  perfua(5ve,  when  uttered  by  a 
kmale,  Amongrt  the  orators  it  is  touching  and  im- 
poCng,  though  rather  diffufe ;  at  the  bar  and  in  the 
lcbools  it  is  barbarous,  and  is  fpoken  about  the  court  in 
a  concilĕ  and  agreeable  manner. 

The  literatnre-  of  Spain  is  highly  reputable,  though 
Kttle  known  to  the  other  countries  of  Europe  fince  the' 
'dedine  of  Spanilh  power.  The  Bibliotheca  Hifpanica 
•f  Antonio  will  completely  fatisfy  the  curious  reader  on 
this  fnbjed.  Among  the  lathers  of  Hterature  in  this 
camtry  tmill  be  named  lAdore  of  Sev!lle,  many  of  whoPe 
work*  are  estant,  and  interior  in  merit  to  few  of  that 
epoeh,  ■  L.iTesof  faints,  and  chronicles,  are  alfo  found 
««OBg  the  earlieft  produdions ;  and  fucceffive  writers 
may  be  traced  to  the  iith  century,  wheti  they  become 
nimMrraiu  j  bot  beioTe  mentioning  forae  Spani(h  autho- 
rilie*  iMderior  to  that  period,  it  will  bc  propcr  to  le- 
coUad  th«t  Arabian  learning  ilourilhed  under  ihe  ca- 
Kphs  of  CordoTa,  and  produced  many  iIlu(Irious  names 
well  known  to  the  oriental  fcholar,  as  Aben  Roe,  or 
ATcrraes,  Aben  Zoar,  Rhazes,  &c.  nor  muft  it  be  f  )r- 
gotten  that  Aben  Nazan  wrote  a  book  on  the  leaming 
and  aotbors  of  Spain.  On  this  fubjea  the  inquifitive 
are  rderte^  to  the  work  of  Cafiri. 

In  the  I  ilh  centnry,  the  Spanilh  authors  began  to 
iacreafe  in  number,  aud  the  natiTC  language  begins  to 
api>rar.  This  was  the  epoch  of  the  iamous  CiJ,  Roderic 
Oidac  de  BiTar,  whofe  adtions  againd  the  Moors  were 
celebrated  in  contemporarY'(bngs,  and  by  a  long  poem 
Voi..  XIX  Partll. 


After  the  ijlh  cen-     Spaiit. .  . 
tury,  it  would  be  idle  to  attempt  eDiimerating  all  the "      v       " 
Spanilh  authors,  among  whom  are  Alphonfo  the  Wi{e, 
who  wrote  the  Libro  del  Terofo,  a  treatiie  on  tbe  Three 
Parts  of  Philofopby  ;  and  at  whofe  command  werc  com- 
piled  the  &mous  Alphonnne  ■  Tables  of  AAronomy. 
Raymond  Lully  is  faid  to  haTc  written  not  fewer  thaa 
319  books,  full  of  metaphyiical  froth.     In  the  ijtb 
century  appeared  Juan  de  Mena,  a  poet  of  furpri£ng 
powers,  fince  which  tiine  a  department  of  literature  can 
lcarcely  be  raentioned  in  wliich  the  Spaniards  haTc  not 
escelled.     It  would  be  unneceffary  to  repeat  the  well- 
knoivn  names  of  CerTantes,  Quevedo,  Lopez  de  Vega, 
and  others,  whofe  works  are  knoiTU  to  all  Europe.   The 
hiilory  of  Mexico  has  been  celebrated  as  a  compoGtion  ; 
but  in  fa£l  it  is  defe£liTe  and  erroneous.     The  namc^o^ 
Bayer  in  leaming,  and  of  Feyjos  in  general  knowledge, 
have  recently  attra£ied  deferved  relpedl ;  nor  has  the.*P««*rr- 
line  of  royal  authors  failed,  an  elegant  tranAation  of '<"»'•' <>'«- 
SalluA  having  been  publilhed  by  the  heir  apparent  to  the  ^'°f.h' 
monarchy,  the  prefent  Ferdinand  VII  *.  j,, 

As  the  rudiments  of  education  are  in  Spain  generally  Education. 
imparted  by  the  monks,  it  can  ijcarcely  be  expeded  that 
ulĕful  knowledge  (hould  be  common  in  that  country. 
The  accounts  giTen  on  this  fubje£l  by  traTclIers,  have 
thrown  fo  little  light  on  tbe  Aate  of  educadon  in  Spain, 
that  it  can  be  generally  underAood  only  by  comparifon 
with  other  CathoHc  countries.  In  tbis  comparifon  Spain 
will  be  found  inferior  to  France  and  Italy,  but  in  many 
iefpe£ts  fuperior  to  AuAria  and  the  German  (lates.  ,,^ 

The   number  of  univeffities  in  Spain  was  ^ormeilyCiuYcrlities. 
24,  but  only  the  ^ollowing  17  now  rcmain,  viz.  that  of: 
Pampeluna,  in  Navarre ;  01  Oviedo,  in  the  AAuiias  ;  of , 
San  Jago,  in  Galicia ;  of  ScTille,  and  of  Gtanada,  in' 
the  provinces  of  ^e  fame  name  ;  of  Huefca  and  Zara-' 
goza,  in  Aragon  ;  of  ATila,  Ofma,  and  VaIladoIid,  m 
Old  CaAile ;  of  Toledo,  Siguenza,  and  Alcala  de  Ha- 
marez,  in  Neiv  Caililc  ;  of  Cervera,  in  Catalonia ;  of 
Orihuela  and  Valencia,  in  Valencia  ;  and  of  Salamanca, 
in  the  province  of  Leon.     Of  thefe  the  moft  celebrated, 
are  the  univer(itics  of  Zaragoza,  Toledo,  Akala,  Cer- 


Tcra,  and  Salamanca. 


The  uniTerGty  of  Zaragoza  has  22  pro^elTors,  and  that 
of  Toledo  bas  24  ;  about  900  Audents  attend  the  claffcs 
of  the  former,  and  nearly  3000  tho<ĕ  of  the  latter  ;  yet 
neither  of  thefe  cRablilliments  is  known  in  Europe,  or 
regarded  as  of  high  reputation  CTcn  in  Spain. 

The  uniTerfity  of  AlcaU,  eftabli(hed  at  a  prodigious 
expence.  b'y  Cardinal  Ximene$,  anfwered  for  nearly  a 
century  the  view-s  of  its  illuilrious  founder.  This  fplen- 
did  inftitution  confifts  of  3 1  general  profeffors-,  and  i  ^ 
colleges,  each  of  which  has  its  particular  eftabli(hment' 
of  mallers  and  profeffors,  and  of  ftudentF,  who  reccive 
gratuitons  fupport  and  inArudion.  At  prefent,  how- 
ever,  this  untverfity  is  gone  fo  entirely  to  decay,  Uiat 
fcaicely  a  veilige  of  its  ancicnt  fplendour  remains,  and 
the  whole  number  of  ftudent$  fcaBceIy  amounts  to  500. 

The  univerfity  of  Cervera,  founded  at  the  commence- 
ment  of  the  i8th  cenlury,  with  a  magnificence  tnily 
royal,  poffeffes  43  profeffors,  five  colleges,  about  900 
(ludents  ;  but  it  partakes  of  the  radical  lault  of  all  the 
jSpeniih  uniTerfities  ;  the  courfe  of  ftudy  is  incomplete 
and  antiquated,  and  the  very  name  of  the  inftitution  is 
fcarcely  known.beyond  the  boimdaiies  of  Catalonia. 
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The  uiumfity  of  Salamanca,  the  mod  ancient  of  any 
in  Spain,  has  enjoyed  a  degree  of  celebrity  which  en- 
titles  it  to  a  particular  defcnption. 

Il  was  ibunded  by  Alphonfo  IX.  between  the  years 
1230  and  1244,  and  was  conilderably  enlarged  by  Fer- 
dinand  III.  his  grandfon.  But  its  mefi  magniGcent  pa- 
tron  was  Alphonfo  X.  fumamed  the  Wife,  fon  and  fuc- 
ceSbr  of  the  laft  mentioned  fovereign.  This  prince 
richly  endowed  it,  and  drew  up  a  (ĕt  of  datutes  for  its 
govemment.  He  eflabli(hed  a  prpfefibr(hip  of  ciyil  law, 
with  a  {alary  of  coo  marayedies }  a  pro^eiTorihip  of  ca- 
non  law,  with  a  {alary  of  300  marayedies  }  two  proJeAor- 
Ihips  of  decrctals  with  falarie$  of  500  maravedie$ ;  two 
profeflbrs  of  nalural  plulofophy,  gnd  as  many  of  logic,  with 
falaries  of  200  maravediet  each }  and  two  roafieis  of 
grammar,  with  falaries  of  300  maravedie8.  It  experi- 
enced  al&  the  liberality  of  many  fucceeding  fovereigns, 
and  received  from  the  popes  a  vafi  extent  of  privileges. 

For  many  years  this  univer(ity  enjoyed  a  high  reputa- 
tion  j  its  fame  extended  over  all  Ĕurope ;  it  was  con- 
fulted  by  kings  and  by  popes,  and  its  deputies  were  re- 
ceived  into  the  general  councils,  where  they  well  fuf- 
tained  the  chara£ier  of  the  body  which  they  reprefented. 
Students  ilocked  to  it  not  only  from  all  the  provinces 
of  Spain  and  Portugal,  and  irom  the  iilands  of  Majorca 
and  the  Canaries,  but  alfo  from  the  Weft  Indies  and 
New  Spain,  and  even  from  France,  Flanders,  and 
England.  The  number  of  iludents  who  attended  the 
claUes  amounted  nearly  to  1 5,000.  The  whole  of  tbis 
vaft  eftabli(hment  confi(ted  of  25  colleges,  a  library,  and 
an  hofpital,  called  Del  Efiudu>^  intended  for  the  amelio- 
ration  of  poor  fcholars. 

The  celebrity  of  Salaraanca  continued  in  full  ^gour 
during  many  ages ;  but,  at  length,  as  rival  inditutions 
fprang  up,  declmed  by  (low  degrces,  fo  that  by  the  year 
J595,  the  number  of  Audents  did  not  exceed  7000*. 

After  the  evacuatton  of  Spain  by  the  Romans,  the- 
atrical  reprefentations  were  difcontinued  till  they  were 
reAored  by  the  Moors,  and  from  them  adopted  by  the 
Gotbic  Spaniards,  who  foon  became  paAionately  fbnd  of 
the  ftage,  a  ta(le  which  they  have  ever  (ince  preferved. 

They  had  at  firft  neither  theatres  nor  a  ftage,  their 
dramas  were  a£led  in  a  court,  a  garden,  or  the  open 
(ields  ;  the  a&ors  and  fpe£lators  werc  mingled,  and  were 
equally  expo(ed  to  the  injuries  of  the  weather. 

At  a  fubfequent  period  the  ftage  was  marked  out  by 
a  kind  of  boarded  platform,  and  was  furrounded  by  old 
clothes,  drawn  back,  on  occa(ion,  by  means  of  cords, 
which  formed  the  only  decorations,  and  behind  which 
the  aflors  dreAed.  Their  properties  con(ifted  only  of 
crooks,  fome  wigs  and  falfe  beards,  and  a  few  white 
(kins,  triramed  with  gold  fringe. 

Theatrical  exhibitions  became  more  legular  and  de- 
cent  towards  the  end  of  the  i6th  century,  when  a  new 
form  was  given  to  them  by  the  exert!ons  of  Barthole- 
mew  Naharro,  a  miiidling  dramatic  poet.  Theatres 
were  then  eredled,  but»the  greateft  part  were  upon  tref- 
f';ls,  and  two  parallel  pieces  of  canvas  formed  their 
fcenes,  which  were  fometimes  checquered  with  various  co- 
lours,  fometimes  covered  with  miferablc  paintings,  or 
adorned  with  foliage,  tree"!,  or  Aowers. 

During  all  thefe  ptriods,  the  prompter,  with  a  candle 
in  his  ha:id,  ftationed  h!mfelf  on  the  ftage  by  the  (ide' 
of  the  petformer5  who  were  fpeaking,  and  jumped  from 
Me  to  (ide  whenever  the  aftors  chaiiged  their  places. 
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This  cuftom  pKrailed  at  the'  end  of  the  i^th  «entnr^,  Ml 
and  even  fttll  prevails  ■mong  tbe  Arollmg  compuacs  of ''^1 
iiDall  towns.  I 

Theatres  have  at  length,  howevcr,  aSiimed  a1i*Rd<  j 
fomer  appearance  in  this  countiy,  and  cuftams  nioic  j 
conformabIe  to  the  reft  of  Europe.  Handfome  (heatres  ! 
have  been  multiplied,  and  their  ftages  are  now  well  ir- 
ranged  and  decorated  ;  all  the  great  dtie*  ate  well  pn- 
vided  with  them,  and  many  of  tlie  iinalkr  towns  mty 
boaft  of  elegant  and  not  ill  fumi(hed  playhooles. 

Tbe  prompter  no  longer  runs  from  oiie  fide  of  the 
ftage  to  the  other ;  he  is  placed  in  the  middle  befote 
the  fcenes,  in  a  kind  of  well,  where  be  no  longer  oiends 
the  fight  and  tafte  of  the  fpedator :  bnt  an  old  cuAaDi 
which  is  ftill  obfervcd,  greatly  injnret  the  interett  inl 
efife£t  of  the  reprefentation.  The  prompter,  wbo  hai  the 
piece  befere  him,  does  not  wait  tilt  the  ador  is  at  a  k)(i 
to  prompt  him,  but  recites  the  whole  drama  alood,  b 
that  the  a£lor  appears  to  folIow  him  in  his  declamatioD. 
By  this  means  two  voices  are  heard  in  the  theatre  pto- 
nouncing  the  fame  words,  which  are  confoiiiided,  and 
often  produce  a  difcord,  and  the  fpeAator  who  has  firft 
heard  the  piece  recited,  no  longer  takes  an  equal  inte- 
reft  in  the  iame  verfcs,  phrales,  and  words,  which  the  ac- 
tor  afterwards  dedaims. 

The  Spani(h  theatres  are  divided  into  ^palto,  or  arei, 
and  boxes  called  baUo  and  apofent»t.  Tbe  oicheAia, 
where  the  muCdans  are  ftationed,  adioins  the  ftige ;  an 
inclofure  between  it  and  thc  pit  is  fet  roiiad  with  aim 
chairs,  and  deftined  for  tbe  reception  of  tbe  highcr 
clafs  :  the  patio,  or  pit,  is  placed  behind,  and  filled  nith 
benches,  and  the  gradat  confift  cS.  two  rows  of  beticbes 
difpofed  ampbitheatrically  on  each  fide  lielow  tbc 
boxes,  and  foraetimes  aIfo  acrofs  the  lower  end  of  the 
theatre.  This  laft  divifion  is  found  only  in  a  few  tbea- 
tres ;  in  the  others,  the  fpace  beneath  tbe  boxes  is  cnp- 
ty,  and  peribns  ftand  in  it.  The  patio  and  the  gtadu 
contain  the  common  people,  the  nM>ft  numerous,  moA 
noify,  and  moft  imperious  part  of  the  pnblic. 

There  are  commonly  only  two  riers  of  boies,  Cmk- 
limes  three ;  they  extend  on  each  fide  liom  the  ftage  to 
the  end  of  the  theatre.  The  ibrm  is  the  ufual  one,  bot 
they  are  dirided  from  each  other  by  partitioiu,  which 
completely  (hut  them  up  on  each  fide,  a  dicumAance 
wbich  greatly  injures  the  beauty  of  the  genetal  e&A. 

There  is  commonly  at  the  end  of  the  theatie  £iaBtiag 
the  (lage,  a  large  box  with  teats  placed  remiciicnlarly 
behind  one  another,  which  it  called  the  etsatetm.  No 
man  is  allowed^to  enter  it,  and  only  woBsen  iinfllBd  op 
in  their  mantelat  are  admitted. 

Tbere  are  feveral  things  very  SngulKr  and  emtiSi^ 
in  this  cazuela.  Women  of  e^eiy  age  and  eonditian 
are  there  united  ;  the  married  are  cen(bunded  with  the 
fingle  ;  the  wives  of  the  common  people  with  tho&  of 
tradefmen  and  the  ladies  of  the  court ;  the  poor  woann 
with  the  rich  one  who  would  not  be  at  the  tiocdih  of 
drelTing  to  appear  in  her  box.  Their  appearaiw  is 
moft  curious  ;  they  'are  all  covered  with  their  punttlir, 
a  kind  of  white  or  black  veil,  and  give  thc  idea  of  a 
choir  of  nuns.  It  is  the  place  for  chattering,  and  be- 
tween  the  afts  there  proceeds  from  ihe  cazuela  a  con- 
fufed  noi(e  like  the  hiim  of  bees,  which  adonilhet  and 
diyerls  all  who  hear  it  fbt  tlie  firft  time.  Scarcely  b 
the  perfoimance  ended;  whin  the  door  of  thi»  b«,  ils 
galleries,  paffages,  aiid  the  ftaiicafe  leading  to  it, «« 
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d  hefi^ed  by  a  gwat  ciowd  of  men  of  erery  condi-     humid, 
tion ;  fome  attraded  by  cuiioiily }  oUiers  coming  to  wait 
«pon  the  wonen  who  are  in  it. 

NotwitbHanding  all  that  has  been  done  fbr  its  im> 
«rovem«nt,  the  SpaniAi  Hage  is  ilill  &r  iirom  the  cele- 
brity  which  it  once  poffeffed  ;  and  the  people  do  not  ie- 
«ond  the  eSbrts  of  their  beft  wiiters.  The  afting  is  in 
a  ftill  lower  fiate.  The  performers  poffels  neither  that 
dignity  which  oharadcrizes  great  perfonages,  and  en- 
oobles  a  Aibjed  without  injuring  its  intereA ;  nor  that 
^eet  ejtpreffion  of  voice  and  gelture  which  goes  to  the 
heart,  and  awakens  tbe  {entiments  it  expreffes.  In  their 
t^ting  »vtty  tbing  is  violent  or  inanimaie ;  eyery  thing 
departs  from  nature.  Their  recitation  is  a  feat  of  Arength, 
f  nd  is  perfonned  at  the  fole  espence  of  the  lungs.  Criea 
■nd  Ihrieks  are  its  moft  imprelfive  part,  and  the  moft  ap- 

tlauded  by  the  majority  of  the  audience.  They  put  no- 
^ing  in  its  proper  place :  all  their  adion  is  exaggerat- 
td ',  when  tbey  threaten  they  roar ;  when  they  command 
they  tbundcr  -,  when  they  figh,  it  is  with  an  effort  which 
completely  exhaufts  ihe  breath.  They  fubftitute  anger 
fcr  dignity,  violence  for  fpitit,  infipidity  fur  gallantry. 
Their  gefturet  rarely  correfpond  with  the  ieniiments 
they  ought  to  ezpreff ;  but  reremble  their  recitetion ; 
and  are  ufually  monotonous,  capricious,  ignoble,  and  al- 
«ioft  always  violent.  Tre  women,  in  their  burfts  of  paf 
fion,  become  fiiries ;  warriors  become  yiUains ;  generals 
robbers  ;  and  heioes  bravos.  Nothing,  as  they  manage 
it,  i$  pathetic  ;  nothing  makes  any  impreffion  on  the  au- 
diencc.  Tbe  fpedators,  equally  unmored  at  the  end  of  the 
f«ece,  as  at  the  beginnmg,  fee  it,  without  having  expe> 
tienced  a  fingle  moment  of  intereA  or  emotion  *. 

A^  labour  and  culture  are  reckoned  derogatory  to  the 
SpaniAt  chara^er,  a  fufBcient  quantity  of  grain  foT  the 
-ibpport  of  the  inhabitants  is  not  raired,  though  rocieties 
ibr  the  encouragement  of  agTiculture  have  been  efta- 
bliOied  in  different  parts  of  the  kingdom.  The  principal 
produds  are  wine,  delicious  fruit$,  oil,  filk,  honey,  and 
wax.  A  conGderable  proportion  of  the  mountains  and 
Talleys  is  partured  by  immenfe  Aocks  of  ft)eep,  whofe 
wo(d  is  extremely  fine  and  valuable.  £ftremadura  is 
noted  for  its  excel}ent  paRures  ■,  and  the  wool  in  Old 
Caftile  is  reputed  the  fineft  in  the  kingdom.  In  Cata- 
lonia  the  hills  are  covered  with  foreft  and  Rruit  trees. 
Valencia  is  celebrated  fbr  ils  filk,  and  for  the  exqulfite 
ftivour  of  its  melons.  Murcia  abounds  in  mulberry 
ttees ;  and  the  fouthem  province3  yield  the  nioft  deli- 
cious  wines  and  firuits.  Upon  the  whole,  it  has  been 
obferred  of  Spain,  that  few  countties  owe  more  to  na- 
ture,  and  lefs  to  induRry. 

The  f«l  in  general  repofes  on  beds  of  gypfum,  which 
is  an  excellent  manure.  The  common  courfe  of  hu(ban- 
4ry  about  Barcelona  begins  with  wheat ;  which"  being 
tipe  in  June,  is  immediately  fucceeded  by  Indian  corn, 
iiemp,  millet,  cabbage,  kidney  beans,  or  lettuce.  The 
fccond  year  thefe  faroe  crops  fucceed  each  other  at  be- 
fore.  The  next  year  they  take  barley,  beans,  or  vetches  ; 
which  coming  off  thc  ground  before  midiuramer,  are 
bllowed,  as  in  the  former  years,  by  other  crops,  only 
changing  ihem  according  to  the  feafon,  fo  as  to  have  on 
Ihe  faroc  fpol  the  greatert  poffible  variety.  Near  Car- 
tbag«na  the  courfe  is  wheat,  barley,  and  fallow.  For 
wheat  they  plough  thrice,  and  fow  from  the  middle  of 
Noveniber  fo  the  begin«'.ng  of  December  ;  in  July  f  hey 
reap  bon  lo  to  loo  for  on«,  as  the  feafonhappens  to  bc 
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The  rich  vale  of  Alicant  yields  a  perpetual  fuc-  Spain. 
ceffion  of  crops.  Barley  is  fown  in  September,  reaped  »  - 
in  Apiil ;  fucceeded  by  maize,  reaped  in  September  j 
and  by  a  mixed  crop  of  efculents  which  foIlow.  Wheat 
is  fown  in  November,  and  reaped  in  June  ;  flaz  in  Sep- 
tember,  puUed  in  May.  In  the  vale  of  Yalencia  wheat 
yields  from  20  to  40 ;  barley  from  18  to  24 ;  oata  &(»n 
20  to  30  ;  maize  100;  rice  40.  The  Spaniih  plough 
is  generally  Hght ;  and  is  drawn  by  oxen  with  the  yoke 
over  tbe  horns  ;  the  molt  proper  and  natural  mode,  as 
the  chief  ftrength  of  the  animal  centres  in  tbe  head. 
For  a  very  minute  account  of  agriculture  in  Spain,  fee 
De  Laborde*s  View,  vol  iv.  chap.  2.  tis 

That  prejudice  which  regards  the  mechanic  arts  aiStateof 
bafe,  is  not  yet  estinguithed  in  Spain ;  hence  it  happent'he  »rtj. 
that  thefe  arts  are  eiUiernegleded,  orabandoned  to  fuch        , 
un(kilful  hands  as  in  gencral  to  render  the  Spaniards 
much  behind  their  neignbours,  in  the  ufeAil  arts  of  life. 
The  inAuence  of  this  prejudice  is  leaft  in  the  province  of 
Catalonia,  where  the  laws,  cuAoms,  and  opinions  are  fa- 
vourable  to  artizans  ;  and  it  is  accorditigly  in  this  pro- 
vince  that  the  mechanic  aits  have  made  the  greateft 
progrefs.     Foragn  arrifts  experience  greai  difficulties  in 
this  country.    Tliey  are  not  allowed  to  praAice  without 
gaiiiing  admiilian   into  fonie  incorporation  or  company, 
aiid  this  has  almoft  always  been  re^(cd  them. 

Some  arts  have,  however,  made  confiderable  progreis 
in  Spain,  efpecially  thofe  of  gilding  leather,  and  printiiig, 
which  has  lately  acquired  a  great  degree  of  per£EC- 
tien. 

The  &brication  ef  articles  of'gold  and  filver  might 
become  an  important  obje£t  in  a  countiy  where  thefe 
metals  abound  ;  but  it  it  negleded,  and  the  demand  it 
almoft  entirely  iiipplied  firom  foreign  markets.  What 
little  they  pertbrm  in  this  way  at  home  is  ufually  very 
ill  e.xecuted,  and  exorbitantIy  dear.  Madrid,  however, 
begins  to  poffefs  fome  goed  workmen  in  this  way  ;  en- 
couragement  would  increare  their  number,  and  facilitate 
the  means  of  improvement ;  but  manual  labour  is  theie 
exce(nve1y  dear.  Hence  the  Spaniards  prefer  foreign 
articles  of  thb  kind,  which,  notwithAanding  the  ex- 
pence  of  carriage,  the  enormous  duties  which  are  paid 
on  thefe  articles,  and  the  profits  of  the  merchants,  are 
ftill  cheaper  than  thofe  made  at  home.  at< 

The  liberal  arts  are  cultivated  \n  this  country  with  Architee- 
more  adiduity  and  ruccels.  The  i6th  century  wat  the""** 
moft  brilliant  period  of  the  arts  in  Spain,  as  well  as  of 
the  fciences,  of  literature,  and  of  the  power  and  graq- 
deur  of  the  ntonarchy.  A  crowd  of  able  architeds  ap<- 
peared  at  once  under  Charles  V.  and  Philip  II.  They 
ereded  numerous  edifices,  which  will  immortalize  the 
reigns  of  thelĕ  princes  and  the  names  of  the  artifts. 
John  de  Herrera  and  Cepedes  difplayed  the  higheft  ta- 
lents  ;  Pedro  de  Uria  conAruAed  the  magnificent  bridge 
of  Almaraz,  in  EAremadura  ;  John.Baprift-Monegro  of 
Toledo,  affilled  in  the  building  of  the  £fcurial,  and  of 
the  clnirch  of  St  Peter  at  Roroe. 

The  flru£lures  of  that  age  are  the  fineft  in  Spain,  and 
perhaps  the  only  ones  in  the  country  which  deferve  to 
fix  the  attention  of  the  fktlful  fpe£lator.  There  arefome 
eroong  them  which,  in  regularity,  folidity,  and  magni- 
ficence,  deferve  to  be  compared  with  the  fine  buildingt 
of  the  Romans.  The  bridges  of  Badajoz-over  the  Gua- 
diana,  and  of  Toledo,  over  the  Manzanarcs,  are  of  thit 
period  3  as  are  aIfo  the  graod  hottfe  or  palace,  now  the 
3  Y  2  counciU 
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codncU-Houfe  at  Madrid,  and  the  beautiful  cdiiices 
■  which  adoin  Tolcdo ;  the  paiace  of  Los  Varga»  j  the 
}!orpital  of  St  John  the  Baptil)',  and  that  of  the  Holy 
Cror$.  During  the  faine  time,  the  alca^ar  of  this  citjr, 
buill  under  Alphonfo  X.  vras  rellored  tv!th  the  granr 
dcur  and  magniiicence  which  it  ilill  di^plays ;  and  the 
noble  palace  was  ere<fled,  known  under  the  name  of  the 
Houre  of  Pilate,  at  Madrid. 

That  magniCcent  building  the  £fcuri3l,  which  the 
Spaniai-ds  called  the  eighth  wonder  of  the  world,  which 
uibd  to  lodge  at  or.ce  the  kine  a';d  his  court,  and  200 
monks ;  this  famous  palace,  wnich  aftoni(hes  us  by  itt 
mals  and  extent,  by  the  Arength  of  its  ftru£lure,  the 
regulnrity  of  its  proportions,  and  the  fplendour  of  its 
decorations,  as  much  as  by  the  repuUive  appearance  6f  itt 
iite  and  neighbcurhood,  alfo  belones  to  the  fame  period, 
having  been  ere6led  in  tlie  reign  of  Philip  II. 

Tlie  decline  of  archite£lure  became  as  complete  in 
the  I  ytli  century  as  its  ftate  had  been  Aourilhing  in  the 
preceding  age.  From  this  period  no  archite^  occuri 
worthy  of  remembrance ;  and  the  buildings  are  mon- 
ftrou$  maftes,  deAitute  of  order,  tafte,  and  regularity. 
One  only  deferves  notice,  the  prifon  of'Madrid,  called 
Carcel  de  Conte,  the  work  of  a  happy  genius,  who 
knew  how  to  profit  by  the  bright  esamples  of  the  pre> 
ced.ng  period. 

About  the  middle  of  the  tSth  century,  however,  ar- 
chileAure  began  again  to  be  cultivated  with  fuccef$. 
The  acaderay  of  San-Pemando,  at  Madrid,  has  already 
produced  feveral  able  m«n  in  this  branch,  who  purfue 
their  art  with  credit.  The  handfome  bridge  built  over 
the  Xarama,  between  Aranjues  and  M^drid,  in  the 
reign  of  Charles  III.  difplays  the  talents  of  Mark  de 
Yierna,  his  archited ;  the  cuftom-houfe  of  Yalencia, 
and  the  temple-church  of  the  fame  city,  conAruded  on 
the  plan  of  Michael  Fernandez  ■,  the  excbange  of  Bar- 
celona ;  the  triumphal  arch  which  forms  the  gate  of  Al- 
cala,  ;it  Madrid,  and  the  fnuflF  raanufa£lory  at  Sevi11e, 
do  bonour  to  the  SpaniOi  archite£lure  of  the  prefent 
day. 

Spain  juftly  boafts  of  many  eminent  fculpton ;  but  of 
all  tiie  liberal  arts,  painting  is  that  which  has  been  moft 
<;ultivated  in  S(>ain,  and  in  which  ils  natives  have 
beft  fucceeded.  The  Spanifti  fchool  is  much  le(s 
known  than  it  deferves :  it  holds  a  middle  place  be- 
tween  the  Italian  and  Flemifti  fchools  ■,  it  is  more  natu- 
cal  than  the  former,  more  noble  than  the  latter,  and 
partakes  of  the  beauties  of  both.  It  has  parlicularly 
excelled  in  facTed  fubjefts  j  and  we  re<X)gnife  in  the 
Spanifti  piftures  the  feelinKS  ufuaily  experienced  by  the 
people  of  the  myfteries  of  religion.  By  none  haive  de- 
vout  ecftafy,  fervour,  and  genuine  piety,  been  fo  well 
expreffed,  oc  the  myftic  panion  given  wilh  fo  much 
truth.  It  is  not  in  coneflnefs  of  delign,  or  noblenef»  of 
form,  that  the  SpaniOi  artifts  ufually  excel,  but  in  the 
pure  imitation  of  nature,  In  grace,  truth,  effe£l,  and  the 
expreftion  of  feeling$. 

The  Spaniards  have  at  length  opened  their  eyes  to 
tbe  utjlity  of  the  arts ;  they  acknowledge  them  to  be 
advantflgeous  anddeferving  of  refpefl,  and  have  begun 
to  give  them  fuch  encouragement  as  is  likely  to  promote 
B  tafte  for  them,  and  to  infure  their  advancement.  Go- 
T.cmment  has  done  fomething  by  affording  proteAion 
and  countenance  to  the  new  eftabliftiments ;  but  the 
firongeft  impulfe  has  b«en  given  by  ipdinduals,  or  pri> 
v^le  affociations. 
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Spain  now  pofleffes  an.^ademy  o^painting,  tt^  km 
ville,  and  two  academies  of  the  £;ie  art4,  (NicatMa-'''^ 
drid,  and  ihe  other  at  Yaicncia.  The  firft  owes  iu  on. 
gin  to  an  aiTociation  of  tbe  painten  of  SeviUe  £arBied  bj 
themfelves,  about  the  year  1660;  Charles  III.  revive4 
it,  and  eftabliftted  there  a  fchool  of  the  fine  arts.  Thtt 
of  Madrid  was  founded  by  Philip  V.  The  laft  was  cA^ 
bliOied  by  the  exertions  of  fome  private  pcrions,  t&SuA 
by  the  benefaciion  of  Andrew  Majoral,  archLiihop  af 
Yalcncia,  and  the  protcdlion  of  tbe  muDidpal  b«dj^ 
Charles  III.  came  to  its  aAirtance  26  years  after  its  etU- 
bliftiroent,  with  an  annual  gift  of  nearly  700I.  Xhe& 
acadeinies  have  for  their  obje^  the  ftudy  and  improTe- 
oient  of  painting,  fculpture,  and  architcAure }  thej 
give  public  leffons  on  lhefe  three  artt,  and  dittribute  «n» 
nual  prizet  among  their  pupils.  That  of  Madrid,  01 
San-Fernando,  fendt  its  pupils  to  Rome  at  the  espeoca 
of  govrrnment,  to  complete  tbeir  Audies. 

Public  and  gratuitous  fchools  for  drawing  have  bcea 
eftabliftied  within  the  laft  20  years  in  different  places; 
at  Madrid,  Cordova,  Yalencia,  Seville,  Zaragoza,  Bar. 
celona,  &c.  Tbe  laft  of  thefe  is  fupported  by  the  met- 
chants  }  that  of  Yergara  was  fcunded  by  the  patriotic 
fociety  of  Bifcay  ;  and  thofe  of  Zaragoza  and  Cordovk 
owe  their  birth  to  the  zeal  and  generofity  of  iwo  indivi> 
duals ;  the  fiift  to  Don  Martin  Noj  Cochear,  the  laft 
to  Don  Anlonio  CavaUero,  the  preknt  biAiop  of  Cor- 
dova.  Thofe  of  Madrid,  Seville,  and  Yalencia,  depend 
on  the  academies  of  thefe  cities. 

The  manufa£lures  of  Spain  were  more)  AouriAungdo-Mii 
ring  the  govemment  of  the  Moort  in  that  country,  than  11«. 
they  have  been  at  any  fubfeqnent  period.  So  complele. 
ly  had  the  kingdom  declined  in  this  refped  at  the  «nd 
of  the  i6th  century,  whcn  Philip  V.  alcended  tbe 
throne,  that  it  is  Taid  by  De  Laborde  to  have  been  ab- 
folutely  deHitute  of  trade.  The  intcftine  wars  wbich  ra- 
vaged  the  kingdom  during  the  fii'ft  14  yeart  of  tbat 
reign,  and  the  low  ftate  to  which  the  national  financet 
were  reduced,  prevented  the  goremmcnt  from  paying 
attention  to  manufaflures ;  and  it  wat  not  till  afler  tran. 
quillity  had  been  rcAored,  and  regulations  adopted  nith 
refpeft  to  the  pbblic  revenue,  that  the  natives  were  in- 
duced  to  wear  articles  of  thcir  own  manu(adure.  Siccc 
the  reignt  of  Ferdinand  VI.  and  Charlet  III.  this  pait 
of  the  internal  trade  of  the  kingdom  has  greatly  iiDpro- 
vcd,  and  the  manufafluret  of  Spain  are  now  once  mon 
on  a  refpe£laLle  fooling. 

The  SpaniHi  manuiadures  enumerated  by  De  La- 
borde,  in  hit  View  of  Spun,  are  thofe  of  cloth  and 
other  wooUen  goods  ;  filks  ;  brocaded  ftuffs  in  gold  acd 
£lver ;  linent  and  other  articles  formed  £tom  fiax  ot 
hemp ;  coltons}  leather,  and  other  articks  manufa£k- 
red  fK>m  ikins  and  hides ;  paper ;  china  and  dellt 
ware  ;  brandies ;  beer  ;  aquafortis ;  &lt  of  lead  ;  Iheart 
for  the  wcoUen  trade  ;  copper,  iron,  and  bta(t  goods ; 
glafs  and  mirrort ;  foap ;  hats  3  articles  for  the  roarine ; 
military  implements ;  arms  and  ammunition ;  tobacco 
and  fnuff.  Of  thefe,  the  moft  important  are,  the  woc^- 
len  and  filk  m8nu(ii£luret ;  leather ;  brandy ;  milittiy 
weapons ;  foap  and  tobacco. 

The  principal  places  for  the  woollen  manufaduRt 
are,  Aulot,  Arens,  Vich,  and  the  convent  of  Giiunne 
in  Catalonia  ;  Jaca,  and  the  diftri£l  of  Cincavilla  in  A- 
ragon,  and  Burgos  in  Old  Cr^ile,  for  woollen  (lock- 
ings  ;  Barcelona,  Zaragoza,  and  Burgos,  far  blankeU^ 
Junquera,  Segovla,  Borgos,  and  nany  othcn  for  baiaes 
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lad  Aanneb ;  £ftells  in  NiTarre,  £fcora7  in  Bitcay, 
'  Gnsc^ma  in  SitiUe,  Tbledo,  &c.  'for  coarre  cloths, 
which  iaft  irticle  is  laanu&dured  in  large  quantities 
diraaghout  the  kingdoni.  The  woollen  Auns  fabricated 
in  Spiin  are  in  general  of  ■  very  inferior  quality,  the 
wool  bdng  iinperfcAI]r  fcoured,  and  the  dyeing  (o  ill 
«Kcoted  tbat  the  colours  are  nerer  permanent. 

The  c)nef  auinufaAnres  for  filken  articles  are  thoG; 
(or  blonde  lace  througbout  Catalonia,  and  at  Almagro 
in  La  Mancha ;  fer  fiik  Aockings,  at  Malaga,  °  Zarago- 
«a,  Yalenda,  Talavera,  and  Barcelona ;  and  for  filk 
taSeties,  ferges,  datnaiks,  and  velvets,  at  Jaen,  Grana- 
da,  Murcia,  Yalencia,  Malaga,  Zaragoza,  Toledo, 
TalaTcra,  and  Barcelona.  The  articles  of  this  nianu- 
&fh!re  are  in  general  ilout  and  excellent ;  but  they  do 
not  po8efs  that  brilliancy  of  appearance  to  remarkable 
in  the  French  Tilk*. 

Tanning,  currying,  and  dreAing  hides,  Ikins,  and 
dl  kinds  of  leather,  are  ^ery  general  throughout  Spain  ; 
bnt  the  (kias  and  hides  prepared  at  A.revaca  and  Po- 
raelo,  are  tn  greateH  repute.  The  greated  ^uantity  of 
iole  leather  is  manufa£lured  in  the  provinces  of  Aragon 
and  Catalonia ;  and  in  the  latter  pro^rince  are  made  and 
esperted  a  proidigious  number  of  (hoes. 

The  making  of  brandy  is  conSned  chieAy  to  the  ftates 
belonging  to  tlie  crown  of  Aragon,  efpecially  at  Torres 
in  Aragon ;  at  Selva,  Mataro,  &c.  in  Catalonia ;  and 
m  Yalencia.  • 
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Spain  has  long  been  Simous  for  its  manufaAure  of  SpaiA  . 
military  weapons  j  and  it  is  well  known  tbat  the  fwords,  » 
fabres,  hangers,  and  bayonets,  made  at  Toledo  and 
Barcelona,  are  of  a  very  fuperior  teroper.  Large  ma- 
nufa£iorie$  for  fire-arms  occur  in  the  diftri£I  of  Guipuf- 
coa,  and  two  royal  foundeiies  for  brafs  cannon,  are  efla> 
lilhed  at  Barcelona  and  Seville. ' 

Therc  is  only  one  raanufaftory  for  tobacco  and  fnu£F 
in  Spain,  viz.  at  Seville ;  but  this  ^  on  a  moft  extennve 
fcale,  and  is  fuppofed  to  yield  of  annual  profits  about 
8oo,oool.  Rerling.  '  Here  are  employed  202  mills, 
turned  by  300  horfes  or  mules  j  and  ihe  various  opera- 
tions  call  for  the  daily  labour  of  above  1400  pcrfons.  219 

Confidering  the  extent  of  fea  coaft  beloaging  to  theOommerce. 
kingdom  of  Spain,  its  commerce  is  but  inconCderable, 
and  principally  takes  place  between  the  mother-counlry 
and  the  American  colonies.  Spain,  indeed,  carries  on 
a  foreign  trade  wllh"  every  country  in  Europe  ;  but  its  . 
principal  tranfaAion$  are,  with  England,  Holland,  Ita- 
ly,  and  France.  Its  exports  to  thefe  countries  confift 
almoft  entirely  of  ra)v  produce,  as,  if  we  except  cai, 
wine,  brandy,  Ihoes,  falt,  and  a  few  coaHe  clotJhs  and 
filken^artic1es,  the  trade  in  manufa£lured  goods  is  al- 
moft  wholly  confined  to  the  interior  of  tne  country. 
Its  chief  exports,  and  the  amount  yielded  by  each  for 
the  feveral  provinces,  as  well  as  tbe  whole  amount  of 
the  esport  trade  of  Spain,  to  the  reft  of  Europe,  will  be 
feen  in  the  foIlowing  table. 


Vti/ue  qf  E»/>ortt  Jrom  each  Provinee  in  pounds  fterling. 


Goods  exportrcl. 

Cntalonia. 

Yalenan. 

Andalulia. 

Murcia. 

yiragon. 

Otker  Provinces. 

Total. 

Nots, 

L.  26,000 

L. 

L. 

L. 

L. 

L.8,336 

i-34.336 

Oil, 

26,667 

. 

208,333 

. 

. 

- 

235,000 

Cork, 

235,990 

. 

- 

- 

. 

235.990 

Wine, 

2,667 

^^i^zii 

508.333 

31,250 

- 

- 

645.583 

Linens  and  cotton  ftu£r$. 

295,007 

. 

t    ' 

295.007 

Stlk  handkcrchiefs, 

51,04? 

. 

- 

. 

. 

. 

51,042 

Paper 

73.333 

- 

- 

- 

. 

. 

73.333 
387.500 

Brandy, 

262,500 

1 25,000 

- 

. 

. 

. 

Shoes  and  (hoe  fo1es. 

21,024 

. 

. 

. 

. 

. 

22,024 

Raiiint, 

10,625 

625,000 

. 

. 

. 

635,625 

Dried  figs, 

- 

5.333 

34.375 

- 

. 

. 

39.708 

Almonds, 

• 

6,563 

. 

. 

■• 

6.563 

Datc!!, 

- 

6,250 

- 

- 

- 

- 

6,250 

Barylla, 

•  • 

15.875 

- 

108,333 

- 

- 

1 24,208 

Kermes, 

• 

7,292 

. 

- 

. 

7,292 

Salt, 

. 

9,250 

833.333 

- 

- 

. 

842.583 

Spart  worked. 

- 

4,166 

- 

.    4,166 

Silk, 

- 

\ 

. 

229,166 

38,333 

. 

267,499  . 

Cullery, 

. 

. 

.    ■ 

5,000 

- 

5,000 

Ribbons, 

. 

. 

. 

2,083 

. 

. 

■     2,083 
i3'.478 

Corn, 

. 

. 

- 

78.041 

53437 

- 

S9ffron, 

. 

. 

. 

3,5CO 

. 

2,500 

Wool, 

. 

. 

. 

48,750 

641,683 

690,432 

Flax, 

. 

. 

. 

. 

M58 

. 

M58 

Coarfe  cloths. 

. 

. 

. 

. 

2,666 

. 

2,666 

Silk  and  wool  mixtures. 

. 

• 

. 

. 

5.833 

. 

5.833 

Worfted  Aockings, 

. 

. 

. 

. 

540, 

. 

540 

Salt  pr<,vifion$. 

. 

. 

- 

. 

A  laige  quantity 

Oranges  and  lemons. 

. 

. 

. 

. 

from  Gallicia. 

Hemp, 

. 

, 

. 

. 

79,063 

79.063 

Madder, 

. 

. 

. 

From  Old  CalUle 

66,667 

Brooms, 

6,875 

. 

. 

. 

- 

- 

6,875 

Iy002,I05 

289,5^» 

2.209,374' 460,539 

230,080 

716,685 

4,908,304 

.* 

^ 
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Sp»in»  •  The  above  tablo  is  confined  almod  entlrtlT- to  the 
European  exporUi.  To  thele  muA  be  added  the  amouiit 
of  Spaniih  exports  to  the  American  colonies  in  order  to 
acquire  a  jalt  Tiew  of  the  total  amount  of  the  export 
commerce.  The  {bllowing  table  will  (how  the  amount 
of  the  exports,  both  of  home  and  foTeign  pcoduce,  from 
Spain  to  America  in  1784,  as  eilimated  by  Mr  Townf- 
'cnd  in  pounds  Iterling. 


Hort'. 

Home  prtdace. 

Forci.'n  pioducr. 

l-ouL 

Cadiz 

1,438,912 

2,182,531 

3,621,443 

Malaga 

196.379 

»4.30' 

2io,6Uo 

Scville 

62.713 

30.543 

93.2J<5 

Barcelona 

122,631 

21,240 

143.87» 

Coninna 

H>515 

39,962 

104-537 

Santander 

36,715 

9^.'73 

126,888 

Canaries 

»4.974 

24.974 
7.958 

Tortofa 

7,669 

289 

Gijon 
Total 

4,281 

10,190 

14471 

L.1,958.849 

L.  2,389  229 

L.4,384,878 

Of  thefe  exports  we  are  to  regard  chieAj  thofe  of 
'  Spanilh  produce,  and  thefe  Mr  Townfend  has  probably 
cRtmated  too  high.  M.  de  Laborde,  on  whofe  authori- 
ty  we  are  more  difpofed  to  rely,  {lates  the  value  of 
Spanilh  domedic  merchandife  exported  to  America  in 
the  year  1788,  as  amounting  to  1,635,658!.  (lerling, 
while  in  1792,  it  amounted  to  2,812,500!;  lletling,*and 
on  an  average  of  five  years,  &om  1788  to  1792,  it 
amounted  to  1.833,333].  (lerltng.  The  amount  of  fo- 
reign  merchandile  exported  in  1788,  was  1,4.84,3 15L 
Herling.  Adding  the  average  to  this  lail  fum,  we  haye 
3,317,6481.  (lerling  for  the  whole  export  trade  to  Ame- 
rica.  This  added  to  4,908,3041.  Herling,  makes  a 
grand  total  of  8,225,952!.  {lerling  for  the  whole  ex- 
port  trade  of  Spain. 

The  Spaniih  imports  are  much  more  confiderable 
than  the  exports.  Before  the  prcfent  troubles,  Spain 
imported  from  Holland,  tapes,  linen  drapery,  common 
lace,  cutlery  goods  and  paper-,  fioni  Silefia  Unen  dra- 
pery  ;  from  Germany,  more  particularly  from  Ham- 
burgh,  quantities  of  haberdalhery  ;  from  England,  cali- 
coes,  iron  and  fteel  goods,  fine  cloth,  quantities  of  cod 
fi(h  and  ling ;  the  ralue  of  the  lail  articles  is  eiUmat- 
ed  at  three  millions  of  duros,  five  millions  Iivres  toumois^ 
(208,333!.  134. 4d.)  ;  fromFrance,calicoes,linendrapery, 
fi1k  ftock.ings,  Tilks,  camlet;,  and  other  kinds  of  worfted 
ftuffs,  fine  cloths,  gilded  articles,  jewellery,  iron  goods, 
haberdaftiery,  fteel  goods,  and  pernimery. 

We  have  not  fatisfaftory  docuinents  fufficient  to  af- 
certain  the  atnount  of  tbefe  imports,  but  it  was  certainly 
much  lefs  than  that  of  the  iroports  from  the  American 
colonies.  Thefe  lalter,  according  to  Mr  Townfend's 
Hatement,  amounled  in  1784  to  12,635,173!.  fterling; 
to  which,  if  we  add  nearly  half  a  million  for  duty,  we 
fl»a'l  have  a  tota!  of  above  thirteen  millions  fterling  for 
Americaii  imports  alone.  De  Lat^orde  eHimates  thc 
t  "al  amount  of  American  imports  for  the  ycar  17S8  at 
8,382,3^0!.  ftfrling,  of  which  Cadiz  alone  imported 
6,617.873!.  fterling.  If  to  the  above  amount  we  add 
577,679).  for  the  duty  at  the  fame  period.  we  Aiall  have 
»  total  of  8,960,0091.  Aerling  againft  the  mother  coun- 
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try,  deduding  fioin  thb  3>3I7,fi4SL  fx  tlw  a*«rtg<  u- 
ports,  we  hare  5,642,361^  as  the  balance  of  tiMe  ii 
favour  of  the  Spanilh  colonies. 

Though  there  are  in  Spain  many  navigable  rivcn,ia:aJ| 
few  canals  of  communication  hare  been  coattni&ed  tonpu 
improve  the  internal  naWgation  of  the  country.  The 
canal  of  Aragon,  complcted  during  the  reign  of  Charlts 
IV.  muft  be  bighly  t>eneficial  to  tbat  ptonnoe.  1'«« 
canals,  viz,  that  of  Tnetiltre  and  tbe  imperial  cam^ 
both  of  which  begin  at  Navarre,  nin  in  various  wiad- 
ings  through  Aragon,  by  tums  receding  bom  or  ip. 
proaching  the  riveT  Ebro,  where  at  length  they  tenii- 
nate.  Befides  the  dykes,  bariks,  duices,  aitd  bridgu 
neceOary  in  the  courfe  of  thefe  canais,  an  aquedtt£l  hts 
been  conftru£Ied  in  tlie  ^alley  ot'  RioEalen,  710  tathoias 
in  length,  and  17  feet  thick  at  the  bafe,  in  whichdK 
canal  runs. 

The  canal  of  CaftHe,  projeded  and  begun  in  the  Uft 
reign,  has  been  almotl  abandoned.  It  was  to  cob. 
mence  at  Segovia,  fixtecn  leagues  north  of  Madrid,  to 
follow  the  courfe  of  thc  Erelioaa,  that  falls  into  the 
Douro,  and  to  be  continued  as  £ar  nortb  as  Reyno& ; 
which  is  twenty  leagues  from  St  Ander,  a  fea  port  At 
Reynofa  is  the  communication  with  the  canal  of  Aia- 
gon,  that  isnites  the  Mediterranean  to  tbe  bay  of  Bit 
cay.  Above  Palencia,  a  branch  goes  weAward  through 
Rio-Seco  and  Benevenlo  to  Zamora ;  making  the  caaal 
of  Caftile,  in  its  whole  exient  146  leagues  ;  wheie  it  is 
completed,  viz.  t>etween  Reynola  ..nd  Rio-Seco,  its  width 
at  top  is  56  feet,  at  liottom  20,  and  nine  in  deptb. 

In  1784,  a  canal  was  planned,  whicb,  firom  the  holt 
of  the  mountains  of  Guadaiama  near  ihe  Eicarial,  (hooU 
proceed  fouthward  to  the  Taeus;  afterwards  to  the 
Guadiana,  and  terminate  at  the  Guadalquivir  above 
Andaxar.  Some  other  attempts  to  improve  the  ialind 
navigation  of  the  country  have  l>een  unfucce&(iil. 

There  is  no  nation  in  Enrope  whicb  £fplays  (iich  tc^ 
Tariety  of  national  charader  as  Spain.     In  no  two  pro-cbiTid 
vinces  are  the  manners  and  charaAer  exadly  alike.    It^itt^ 
is  therefore  difGcuIt  to  coUed  traits  on  which  to  foend^l*" 
the  national  chara£ter  of  the  Spaniards  ;  and  this  cha- 
rafter  has  lieen  varioufly  reprefented  by  different  writers. 
From  the  tranfa(!ions  which  have  lately  taken  plice 
between  that  people  and  the  Britilh  nation,  we  confieii 
ourfelves  prejudiced  agatnft  them  ;  and  we  (hall  there- 
fore,  inftead  of  (ketching  their  charader  accnrding  to 
our  own  preconceived  notions,  endearonr  to  delineate  it 
as  concifely  as  poAible  fiom  De  Laborde,  who  ispio- 
bably  a  fuf{iciently  competent  judge.     ' 

The  narional  pride,  fays  this  author,  is  every  wheiellie 
fame.  The  Spaniard  has  the  bighell  o}»nion  of  his  n>- 
tion  and  himfelf,  and  thishe  exprefleswitb  energy,  in  Us 
gettures,  words,  and  adions.  This  opinion  is  difcover«d 
among  all  ranks  in  Iife,  and  all  clafle<  of  fociety.  Its 
rerult  is  a  ktnd  of  haughtinefs,  fometiines  repul6ve  to 
him  who  is  it&  objeft,  but  urcful  in  giving  to  the  roina 
a  fentiment  of  noblenefs  and  felf-eftcem'  \^ch  fbttifiei 
it  againft  all  meannefs. 

In  later  times  the  Spaniards  haTe  not  dejjenerattd 
from  the  valour  of  their  anceRors.  The  Spaniih  foldi« 
is  ftil!  one  of  the  beft  in  Europe,  when  placed  onder  an 
ex  •erienced  general,  and  brave  and  intelligent  offic«ff. 
He  poirelTes  a  cool  and  Aeady  vaIour ;  be  long  endurti 
fatigue  and  hunger,  and  eafi]y  inures  himfe!f  to  labour. 

The  Spaniards  are  very  referved,  and  lather  w*it  ^t 
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ll^    tluui  eoiirl  tlie  ad^ances  of  a  Anngcr. 

^^  tbcir  appaient  gnivity,  tbey  poiTei*  an  inward  gaiety, 
wkich  firequently  Aunes  out  when  pn^r  occaiions  cdl 
it  £>rth. 

The  Sponiard  is  vety  flow  in  all  bis  operaUons ',  he 
ofien  deliberete*  when  be  ougbt  to  ad,  and  fpoils  aAiurs 
$i  much  bf.tempariiing  as  tbe  natives  of  other  countries 
do  by  precipitation.  This  tardiners  would  be  but  a 
ilight  defe£l,  did  it  not  proceed  iirMn  a  ferious  radical 
want,  &Qm  the  invindble  indolence  and  batred  of  labour 
which  preTails  among  all  ranlLS  of  fociety. 

That  iealoufy  which  was  formerly  proverb!al  among 
the  Spamards,  is  now  gteatly-  dimini(bed }  buibands  are 
much  leis  iuipicious,  and  women  much  more  accelTible. 
Lattices  have  diiappeared  ;  duennas  exift  only  in  roman» 
ce»;  veils  are  exchanged  for  mantelas ;  houfes  are  tbrown 
open,  and  the  women  haTe  recovered  a  liberty  by  which 
tbey  are  lefs  tonpted  to  go  aftray  tban  when  their  virtue 
was  entniiled  to  locks  and  grates,  and  to  the  fup(uin- 
tendance  of  guacds  o£ten  iaithleis  and  eaGly  corrupted. 

In  fine,  tbe  Spaniards  are  fober,  difcreet,  adroit,  frank, 
patient  in  adveifity,  ilow  in  decifion,  but  wife  ia  delibe- 
T*tion}  udent  in  enterprife,  and  cenilant  in  purfuit. 
They  are  attached  to  their  religion,  faithful  to  their 
king,  bo^table,  cbaritable,  noble  in  their  dealings,  ge- 
oetous,  liberal,  magnificent }  good  iriends,  and  full  of 
bonour.  They  ate  grave  in  carriage,  ferious  in  difcoutie, 
genlle  and  agreeable  in  converfation,  and  enemies  to 
nlfehood  and  evil  fpeaking. 

Such  is  the  Spaiulh  chara£ter  as  drawn  by  De  La- 
borde.  Its  varieties  in  the  ieveral  provinces  are  thus 
Aated  by  the  iame  author.  The  Old  CaiUUans  are  fi- 
lcnt,  gloomy,  and  indolent,  and  are  the  moll  feverely 
grave  of  all  the  Spaniards ;  but  they  pofiefs  a  (leady 
ptudcnce,  an  admirable  conilancy  under  adverfity,  an 
elevation  of  foul,  and  an  unalterable  probity  and  up- 
tightneis.  The  charader  of  the  native$  of  New  CailUe 
is  neatly  the  iame,  but  mote  open,  and  lefs  grave  and 
tacitutn.  Indocility  and  conceit  make  patt  of  the 
chara^let  of  the  people  of  Navafte  ;  they  ate  diilin- 
gttiihed  by  lightneis  and  adtoitneis.  The  Bifcayans  are 
proud,  impetuous,  and  iiritable  ;  abtupt  in  diicOuffe 
and  in  aAion ;  haughty  and  independent,  but  induf- 
trious,  diligent,  faitbral,  hofpitable,  and  fociable.  The 
Gallicians  ate  glooray,  and  live  very  little  in  fociety  ; 
but  tbey  aie  bold,  courageous,  laborious,  very  fober,  and 
diilinguiibed  &r  their  fideVty.  The  Ailurians  partake 
of  tbe  charadler  of  the  Gallicians  and  Sircayans  ;  but 
they  are  lefs  induiliious  than  the  former,  lefs  civilized, 
le&  fociable,  leis  amiable,  and  more  haughty  than  the 
latter.  The  people  of  Edremadura  are  proud,  haughty, 
vain,  ierious,  indolent  ;  but  remarkably  ^obo-,  honour- 
able,  and  much  attached  to  theit  own  pfovince,  whicb 
they  feldom  quit.  The  Mutcians  are  lazy,  liiUefs,  plot- 
ting,  and  fuf]iicious  ;  altached  neilhet  to  fciences,  arts, 
commetce,  navigation,  not  a  military  life.  The  Yalen- 
cians  ate  light,  inconliant,  and  indecifive  ;  gay,  fand  of 
pleafure,  little  attached  to  each  other,  «nd  lUll  leis  to 
Aiangers,  but  aiTable,  agreeable,  and  diiigent.  The  Ca- 
latans  are  praud,  haughty,  vialent  in  thcir  paiiions,  rude 
in  difcourie  and  in  aclion,  turbulent,  untrafl:able,  and 
painonatelj  fond  of  independencc  ;  they  are  not  particu- 
larly  libcral,  but  a£live,  induiirious,  and  indef.itigable  ; 
tbey  are  failor5,  huibandmen,  and  builders,  and  reibrt  to 
«11  corncrs  of  the  world  to  feek  their  fortune8.  Tbey  arc 
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Yet  in  fpite  of     brave,  intrepd,  rometimes  raih,  obilinate  in  adheiing  to 
theit  fcbemes,  and  often  fucce&fiil  in  vanquiihing,  by ' 
their  ileady  perfevetance,  obilades  wbich  would  appear 
infurmoontable  to  others. 

The  natives  of  almoA  evety  ptovince  have  limie  di-  Mannen 
Ainguiihing  peculiarity  in  their  drefs,  manners,  and  pur-  andcuttom* 
iiiits.  Berore  the  accefirion  of  the  houie  of  Bourbon  to 
the  throne,  the  ufual  drefs  of  a  Spaniih  nobleman  con- 
fifted  of  a  ilouched  hat,  a  long  black  or  brown  cloak, 
ihort  jerkin,  and  ilrait  breecnes,  with  a  long  Toledo 
fword  ;  but  Ftench  drefles  are  now  introduced  at  court. 
The  highet  claiTes  wear  tbeir  hats  under  their  arm.  The 
common  people  wtap  themfelves  up  to  the  eyes  in  a 
btovrn  cloak,  called  aleapo,  that  reaches  to  the  gtound  '\ 
and  conceal  theit  hair  beneath  a  cotton  cap,  and  a  btoad 
hat  called  zfombrero.  When  a  lady  walks  8broad,'het 
head  and  uppet  pait  of  her  body  are  coTered  with  8 
mantela  ;  that  is,  a  white  or  black  veil,  fo  that  it  is  im- 
poiTible  ihe  ihould  be  known.  At  home,  the  drefs  is  a 
jacket  and  a  petticoat  of  filk  or  cotton.  The  hair  is  ge« 
nerally  a  fine  black ;  and  powder  is  rare. 

In  romance,  the  ladies  are  celebrated  for  beauty,.  and 
ibme  of  them  deferve  that  chara£ler ;  yet  beauty  is  not 
their  general  charader.  Thcy  are  of  a  ilender  make, 
but  with  gteat  art.  they  fupply  the  de{e£ts  of  nature. 
By  an  indiicriminate  uie  of  paint,  they  disfigute  thar 
complezton  and  ihtivel  thar  ^in. 

Sevetal  of  the  Spaniih  cuHoms  and  habits,  whicb  feem 
ridiculous  to  foreignefs,  are  gradually  wearing  out,  and 
in  procefs  of  time  will  no  doubt  be  corre£led.  The 
higher  clailes  at  breakiail  ufe  chocolate,  and  feIdom  tea.  - 
Dinner  generally  confiils  of  beef,  veal,  pork,  mutton, 
and  beans,  boilMl  together.  They  are  fond  of  garlic ; 
and  it  is  proverbial  that  oIives,  falad,  and  radilhes,  are 
food  for  genllemen.  Tlie  men  drink  little  wine,  and 
the  women  ufe  water  or  chocolate.  Both  iĕxes  ileep 
after  dinner,  and  air  themfelves  in  the  cool  of  the  even- 
ing.  Their  repails  are  compofed  of  fweatmeats,  bifcuit, 
coffee  and  fruit,  whicb  fervants  diilribute  to  tbe  com- 
pany ;  who  keep  their  Csats,  and  have  little  conver- 
fation. 

Dancing  and  cards  are  favourite  amuiements.  Thea- 
trical  exhibitions  are  generally  infi[Md  or  ridiculous  bom- 
bail,  low  wit,  abfurdity,  and  buffoonery.  The  combais 
of  the  cavalleros  and  buU  fights,  are  almoil  peculiar  to 
this  country.  On  thcie  occafions  young  gentlemen 
wete  ured  to  ihow  their  courage  to  their  miitreiTes ; 
and  were  honoured  and  rewarded  according  to  their  fuc- 
cefs.  But  thefe  exhibitions  wete  latcly  condu£led  with 
greater  economy  and  parfimony  ;  and  mercenary  cham- 
pions  iludied  in  the  moll  fecure  and  graceful  manner  to 
dcAroy  the  devoted  animal.     Sce  BvLL-Fig/iting. 

The  chief  defe£l  in  all  ranks  is  an  averfion  to  labour 
and  induilry.  The  higher  orders  beilow  no  attention  on 
agriculture  and  commerce  ;  they  tefide  fot  the  moil  patt 
at  court  and  in  the  metropolis,  reckoning  it  beneath 
their  dignity  to  Iive  in  villas  on  their  eilates  among  their 
tenants.  In  their  eAimation,  a  labeuring  man  quits  the 
dignity  of  the  SpAnilh  charader,  and  renders  himfelf  an 
obie£t  of  conlempt.  Hence  a  liillers  indolence  prevails. 
Thoufands  walle  their  time  in  total  want  of  every  incite- 
ment  to  a£iion.  Their  intelle£lual  powers  lie  dormant, 
and  ibeir  view8  and  ewrtions  are  confiried  within  the 
narrow  fphete  of  mere  exiftence.  The  comraon  pwplc 
have  no  encouragement  to  induilry ;  and  muil  feel  Httle 
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^  Sf  »'n.     cohcehi  lor  ilie  wel&re  of  a  country  wKere  a  few  over. 

'*'  '    '  grewn  famtiies  engrors  every  thing  yaluable,  and  never 

tliink  of  the  condition  of  their  YalTals.     The  indigent 

Spaniard  does  not  beilir  hiinfelf  unlers  impelled  by  want, 

biecauie  he  perceives  no  advantage  to  be  detived  from 

•• '  >induftrj.    A  iiranger  to  intcmperance  and  exce(s,  his 

lcanty  fare  is  ealily  procured }  and  under  a  climate  b 
propitious,  few  clothes  are  required.  The  hovel  whicb 
be  occupies,  together  with  all  its  contents,  has  a  mean, 
ilthy,  defpicable  appearance ;  and  all  that  relates  to 
him  bears  the  impreAion  of  wretchednefs  and  mirery  *. 

•)*/fl)^»VV     There  are  certain  cuAoms  which  may  be  regarded  as 

^^■'^'^/o  peculiar  to  the  Spaniards,  or  which  at  leaft  are  fcarcely 
^'  '  ibund  in  any  other  European  country.  The  number  of 
fervants  retained  in  the  families  of  the  higher  ranks  is 
prodigious ;  and  even  a  tradefman*s  wife,  in  narrow  cir- 
cumAances,  will  frequently  have  fbur  maid  fervants, 
though  (he  cannot,  with  propriety,  employ  more  than 
two.  The  houfes  of  gentlemen,  and  efpecially  of  gran- 
dees,  fivarm  with  them  ;  and,  not  unfrequently,  all  the 
principal  fervants  will  have  their  wives  and  children 
lodged  with  them,  and  fupported  by  their  mafter.  We 
have  heard  of  one  nobleman  who  was  at  the  daily  ex- 
pence  of  120I.  mcrely  for  the  maintenance  of  his  nume- 
rous  retainers. 

The  Spaniards  are  ibnd  of  meeting  in  the  evening  in 
"parties,  which  are  often  very  numerous.  On  thefe  oc- 
cafions,  the  ladies  as  they  arrive  place  themfelves  in  one 
room,  and  the  gentlemen  in  another )  or  elle  the  ladies 
range  themfelves  in  a  line  along  the  fide  of^  the  room, 
the  lady  of  the  houTe  always  taking  the  loweft  place 
next  to  the  door,  whilA  the  men  remain  ftanding,  or 
'leat  themfelves  on  the  opporite  fide.  They  remain  fe- 
parated  io  this  manner  till  the  card  parties  are  introdu- 
ced.  They  play  at  loo,  loto,  and  other  games  of  a  fi- 
nailar  kind.  Thofe  who  do  not  play,  either  look  on, 
or  embrace  the  opportunity  of  chatting  with  ihe  perfon 
-moA  intereiting  to  them.  Others  tonn  little  circles, 
where  the  converfation  is  ufually  veTy  aniiaated.  Thefe 
parties  very  much  Tefemble  the  Frencb  evening,  and 
the  Engliih  rout. 

A  refrefco  fometimes  makes  part  of  thefe  entertain- 
fnents,  but  only  on  particular  occalions,  when  the  com- 
f  any  is  more  than  ufually  nuraerous.  But  orgcat,  lc- 
jnonade,  orangeade,  ices  of  diSerent  kinds,  fweetmeats, 
«nd  bifcuits,  are  diftributed  with  uncommon  profufion  ; 
and  chocolate  ends  the  funcion,  as  all  thefe  entertain- 
jnents  are  calted. 

Many  precautions  are  taken  in  Spain  againll  the 
heat.  The  rsoms  are  watered  (everal  times  a-day,  and 
Xhe  windows  are  (haded  on  the  outGde  with  awnings  of 
cloth  or  ticking,  or  on  the  infide  by  large  and  full  cur- 
■tains.  In  fome  places,  as  at  Yalencia,  the  glafs  is  ta- 
ken  out  of  the  windows  at  the  approach  of  fummer, 
and  the  -doors  of  the  apartments  are  all  fet  open. 

The  beds  in  Spain  are  hard,  being  made  of  mattreiTes, 
■lald  on  paillafles,  reAing  on  a  wooden  bottom.  The 
fumiture  of  the  houfes  is  ufually  very  fimple,  and  the 
iloors  are  covered  with  malting  or  printed  cloth.  The 
chairs  have  rulh  bottoms,  and  are  ufually  of  different 
Jieights,  thofe  for  the  ladies  belng  one-tliird  lower  than 
thoie  for  the  gentlemcn. 

Among  the  principal  amurements  of  the  Spaniardi 
.muft  be  reckoned  mufic  and  dancing.  Though  the  Spa- 
niards  have  a  tafte  for  mufic,  they  are  by  no  mean« 
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proGcients  in  that  accompli&ment.  Their  pnKay^d  m-  Im 
ilrument  is  the  guitar,  which  it  in  the  hands  of  every "  n 
body.  Diffi;rent  provinces  bavc  aUb  tbeir  peculiar  in-  \ 
Aruments.  Tbus  the  Gallicians  ufe  a  duU  and  heavy  J 
bagpipe ;  the  Calalonians  a  large  AageoUt,  and  a  Iktle  I 

drum  or  tabor ;  and  the  ffifcayans.  a  ihort  finte,  with 
four  holes.  Caftanettes  ate  tiHa  «itreaacly  commoa, 
and  are  employed  with  great  dcat«rity  Bnikiaddie&.iai 
the  natlonal  dances.  '   f  : 

The  Spaniards  are  paffionately  fcad  of  immgruA 
they  have  certain  dances  whicb  are  pccHliar  to  Apaiaj 
Of  tfaefe  the  £uidango  is  the  moft  celsb(ated,'andap»'  ' 
pears  to  be  the  uoft  ancient.  It  is  a  very  ertiaacdinBryi 
dance,  in  which  the  whole  body  is  thmwn  into  a  regu- 
lar  and  harmonious  conyuUion,  txptSxw  of  the  iMft- 
lafcivious  ideas. 

The  padion  of  ihe  Spaniards  for  tfae&  dances  is  canied 
to  a  height  which  can  icarcely  be  imngined.  No  foaneT 
are  the.guitar  and  the  finging  to  whicb  tbey  aie  danced 
heard  in  a  ball  room  or  theatre,  tban  a  munnur  of  de.. 
light  arifes  on  all  fides  ;  all  faces  become  animated  ;  die 
ieet,  hands,  and  eyes  of  all  prefent  are  put  in  motion : 
it  is  impoAible  to  defcribe  the  effe£l  pniduced.  Mt 
Towniend,  an  Engliih  tTaveller,  aftiims,  that  if  a  per- 
ibn  were  to  come  fuddenly  into  a  church  or  a  court  of 
juftice  playing  \.)Mfandango,  or  the  colero,  ptieOs,  jitdges, 
lawyers,  ctiminals,  audience,  one  and  all,  gr8ve  and  gay, 
young  or  old,  would  quit  their  fun£tions,  forget  all  di- 
fiin£\ions,  and  all  kt  themfefves  a  dancipg. 

The  Spaniih  balls  are  direfled  by  two  perlbns  cholen 
among  the  vifiton,  who  are  called  hePeneras,  and  witb 
the  hat  under  tbe  arm,  and  the  cane  in  the  hand,  pcr- 
form  the  oSice  of  mafters  of  the  ceiemonies.  One  ii 
for  the  gentlemen,  the  other  for  the  ladies.  It  is  their 
bufinefs  to  appoint  who  is  to  dance,  whether  minuets  or 
country  dances :  they  are  in  general  very  attentlve  to 
the  obiĕrvance  of  precedence  and  etiquette,  and  have  u&> 
ally  the  compIaifance  to  contrive  that  thofe  Aiall  danee 
together  to  whom  it  is  peculiarly  agreeable  to  meet. 

A  Gngukr  cuftom  b  obfeTved  at  theiĕ  balls,  wbich 
appears  new  and  ftrange  to  a  foreigner.  The  bdiy 
chofen  to  dance  il^es,  croiTcs  the  room  alone,  and  placet 
herrelf  where  ftie  is.to  begin  dancing,  without  waiting  fi>r 
her  partner  to  lead  her  out ;  and  aAer  the  dance  is  over, 
her  partner  make;  his  bow  to  her  again  in  tbe  middle 
of  the  room  without  takin?  any  iiirther  concem  aboot 
her,  or  handing  her  back  to  Jier  place.  But  this  cufiom 
prevaib  only  in  the  provinces. 

The  bull-fights  noticcd  abo^^e  were  once  not  only  a 
&vourite  but  a  fa(hionabIe  fpe£lacle  in  Spain.  £ver7 
£ity,  and  almoA  every  fmall  town,  had  a  place  fet  aput 
for  there  darling  combats ;  and  hither  all  ranks  and  iges 
reforted  with  ttie  greateft  avidity,  and  witneSed  th* 
,  prowefs  of  the  combatants,  and  the  tortuie  of  tbe 
wretched  animals,  whom  tbey  were  bired  to  butcher, 
with  the  moft  favage  expre(fions  of  delight.  Theit 
fights  made  a  part  ot  evety  feftival,  and,  as  ibon  as  th^ 
were  announced,  the  haulewt£;  left  her  iamily,  the  ttadci-. 
man  forfbok  his  ihop,  the  artift  his  work-room,  tbe  It- 
bourer  bis  field,  and  joy  and  ezpedation  were  painted  oa 
every  countenance.  To  tbe  bonour  of  the  nation,  thtiĕ 
CTuel  fport8  ate  at  lengtb  aboliihed,  and  Spain  bit 
tbus  fet  an  example  of  bumanlty,  which  Brittin, 
witb  all  her  clvilization  and  refineiaent,  need  not  blalh 
to  copy. 
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'  Hat^Jurr.     See  Mexico. 

SPALATRO,  or  SrALATTO,  a  rich,  populeiu,  and 
&mag  town  of  Uie  Rpublic  of  Yenice,  capital  of  Ve- 
wtiaD  Dalmatia,  with  a  good  harbour  and  an  archbi- 
Auip'*&e.  Here  are  the  ruins  of  the  palace  of  Diocle- 
fian,  of  which  the  late  Mr  Robert  Adam  publiihed  in 
1764  a  fplen(U  account,  enriched  with  71  foIio  plates. 
In  1784,  Spnlatro  was  nearly  depopulated  bj  the  plague. 
It  is  lUong  by  Ctuation,  being  built  on  a  peninliila, 
which  it  joinad  to  terra  firma  by  a  neck  of  land  half  a 
mile  over.  It  i»  Teated  on  the  gulf  of  Venice,  35  miles 
foath-eaft  of  Sebenico,  and  103  north>weA  of  Ragufa. 
£.  Long.  17.  3T.  N.  Lat.  44.  4. 

SPALL  ANZ  ANI,  Lazarus,  acelcbrated  naturaliA, 
wa»  bomatScandiano,  in  the  ducbyof  Modena,  inJanua- 
ly  1729.  He  began  his  (ludies  in  his  native  country,  and 
wtnt  to  Reggio  de  Modena  at  1 5  yeais  of  age,  to  pro- 
fec\Ht  them  iiirther.  He  was  inilruAed  in  the  M/et 
kttret  by  the  JefuitSj  who  contended  vrith  the  Domini- 
«aas  in  order  to  fecure  hts  attachment ;  but  his  thirll 
for  knowledge  determined  him  to  go  to  Bologna,  where 
his  lelatiTe  Laura  fiafl*i,  a  woman  bighly  cdebrated  for 
her  genius,  eloquence,  and  ikill  in  natural  philorophy 
and  mathematics,  was  one  of  the  moft  dittinguilhed  pro- 
ielbTS  of  the  InOttute  and  of  Italy.  Under  this  en- 
ligbtened  gaide,  he  was  taught  to  prefer  the  ftudy  of 
nature  to  that  of  her  commentaton,  judging  of  the  real 
«alue  of  the  commtntary  by  its  refemblance  to  the  ori- 
ginaL  He  avaiied  himlel^  of  the  wildom  of  that  lady*s 
counGels,  the  happy  effe£ls  of  which  he  very  foon  ex- 
perienced.  SpaUanzani's  tafte  for  philofophy  was  not 
exciufive,  for  he  carefully  ftudied  his  own  language, 
became  a  prolicient  in  the  Latin  tongue,  and  at- 
tached  faiinfelf  above  every  other  to  the  Greek  and 
Freflch.  By  the  advice  of  a  father  whom  he  ardently 
Ioved,  he  applied  himrelf  to  jurirprudence ',  but  being 
urged  by  Anihony  Vallifnieri  to  renounce  his  vocation, 
by  procuring  the  confent  of  his  father,  he  gave  himfelf 
up  to  the  fludy  of  mathematics  with  raore  zeal  than 
ever,  at  the  fame  time  devoting  himfelf  to  the  lludy  of 
bnguages,  both  livtng  and  dead. 

It  was  not  long  before  he  was  known  all  over  Italy, 
and  what  is  feldom  the  cafe,  his  own  country  firft  put 
that  value  on  his  talents  which  they  juAly  merited. 
He  was  chofeii  proreiTor  of  logic,  metaphyHcs  and  Greek, 


in  the  univerfity  of  Reggio,  in  the  year  J745,  where 
he  taught  doring  ten  years,  devoting  every  moment  of 
his  leiiiire  time  to  the  ftudy  and  contemplation  of  the 
works  of  nature.  The  attention  of  Haller  and  Bonnet 
was  fixed  by  his  obfervations  on  the  animalatlte  of  in- 
roGons,  the  latter  aflifting  him  in  his  laudablc  career, 
and  ever  after  diftingui(hed  him  as  one  of  the  learned 
interpreters  of  nature. 

Spallantani  was  invited  to  the  univeriity  of  Modena 
in  the  year  1760,  and  fome  years  after  he  declined  to 
acoept  of  the  ofFers  roade  to  him  by  the  academy  of 
Peterihurg,  as  well  as  fimilar  ones  from  Coimbra,  Par- 
ma,  and  Cefena,  though  extremely  advantageous.  He 
prefert«d  his  native  fpot,  and  therefore  continucd  at 
Modena  till  the  ycar  1768,  and  faw  raifed  up  by  his 
care  a  ^eneration  of  men  conftituting  at  that  tinie  ihe 
glory  of  Italy,  among  whom  we  find  Vcnturi,  Belloni, 
Lttcchelini,  and  An^elo  Mazzo. 

While  Snallanaani  remained  at  Modena,  he  publilh- 
ed  his  Saftrio  di  Offeri/a^oiu  Micro/copiche  concemente 
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il  Syjiema  JiNeediam  e  Buffon,  in  176J,  in  whlcli  he 
eRablilhes,  by  a  number  of  the  nnoft  ingenious  and  folid 
experiments,  the  animaliiij  of  micro/copie  enimalculce. 
This  work  was  fent  by  the  author  to  Bonnet,  who  drew 
firom  it  a  prediflion  rerpe£Hng  the  future  celebrity  of 
Spallanzani,  which  he  lived  to  fee  accompliftied.  This 
circumrtance  gave  birth  lo  ihe  moft  intimate  Aiendlhip, 
which  lafted  to  the  clofe  of  life,  and  conAiluted  thelr 
chief  happinefs.  During  the  fame  year  he  publiftied  a 
truly  original  work,  entitled  De  Lapidibus  ab  aqua  re- 
JiJientibus,  in  which  he  proves,  in  oppofition  to  the  com- 
monly  reccived  opinion,  by  thc  moft  fatisfa6lory  expe- 
riments,  that  what  are  called  dnchs  and  drakes,  are  not 
produced  by  the  elafticity  of  the  watcr,  but  by  the  ef- 
it&  naturaUy  refulting  from  the  change  of  diredlion  ex- 
perienced  by  the  ftene  in  its  movement,  after  it  has 
ihuck  the  water,  and  that  it  has  been  carried  over  the 
hoUow  of  the  cup  formed  by  the  conculTion. 

When  the  univerfity  of  Padua  was  re-eftabli(hed  up- 
on  a  larger  fcale,  the  Count  de  F1rmian  was  dire£led  by 
the  cmprefs  Maria  Therefa,  to  invtle  Spallanzani  to  be 
profeflbr  of  natural  hiftory,  to  which  his  greal  reputa- 
tion  made  him  competent,  although  it  was  folicited  by 
many  celebrated  cliarafters  ;  and  he  merited  it  by  his 
fuccefs,  as  immenfe  crowds  of  ftudents  thronged  to  his 
ledlures.  He  had  a  fine  genius,  and  his  knowledge  was 
of  vaft  extent ;  his  method  was  fimple,  but  rigorous  in 
its  nature,  and  what  he  knew  he  conneiled  wilh  prin- 
ciples  firmly  eftablinied.  He  acquii'ed  ihe  valuable  art 
of  interpreting  nature  by  herfelf,  whlch  dilTu^ed  fuch  a 
light  over  his  Ieftures,  that  every  thing  became  perfpi. 
cuous,  which  could  be  faid  to  aiFord  any  inftru£lion. 
His  dircourfes  were  plain  and  animated,  and  the  ele- 
gance  and  piuity  of  his  ftyle  charmed  every  hearer. 
He  prepared  his  le£lures  a  year  before  hand,  and  it  was 
his  chief  aim  to  rendcr  ihem  ufeful  in  an  eminent  de- 
gree.  liis  new  obfervations  made  thcm  always  new 
and  engaging.  Many  learned  perfons  who  attended  his 
ledures  were  not  above  becoming  his  fcholars,  in  order 
to  acquire  a  more  extenfive  knowledge  of  what  thcy 
knew  before,  and  to  leam  that  which  olherwife  they 
might  probably  never  have  known.  The  Contemplatian 
de  la  Nature  of  Bonnet  was  his  text  book,  the  vacan- 
cies  of  which  he  ably  Rlled  up,  fuUy  expkined  the  ideas, 
and  eftabliflied  the  theories  by  his  own  experiments. 
This  work  was  tranAated  by  him  into  the  Italian  lan- 
guage,  and  he  added  much  to  its  value  by  notes  of  his 
own,  the  firft  volume  of'whichhe  publiOied  in  1769,  and 
the  fecond  the  foUowing  year. 

H's  conne(51ion  with  Bonnet  tended,  in  a  great  mea- 
ruro,  (o  intluence  his  genius,  which  yiĕlded  to  the  fevere 
method  of  invettigation  adopted  by  the  philofopher  of 
Geneva.  He  was  proud  of  being  the  pupil  of  fuch  an 
illuftrious  chnrafler,  upon  whofe  writings  he  inceiranlly 
bertowed  every  lcilure  moment,  and  thus  became  anxious 
to  learn  from  Nature  herfelf  the  proofs  of  Bonnet's  fen- 
timents  refpcfting  the  generation  of  organized  bodies, 
the  pleafing  nature  of  which  refearch'  captivated  his  at- 
tcntion  for  a  condderable  time. 

7"he  Artt  two  ^■olunies  of  this  work  entitled  Opujculi 
di  ri/ica  jlnimale  e  Vegetaii/e,  were  publiilied  in  tlie 
ycar  1776,  containing  the  explanation  of  part  of  ihe 
microfcopic  obfervations  which  were  previoufly  given 
to  the  worid. 

If  it  muft  be  admiltcd  that  the  art  of  accurate  obfer- 
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lionls  by  hr  ihe  moil  di(KcuU,  it  cannot  be  denied  th&t 
it  is  at  ihe  rai^oc  timc  thc  nioll  necelTary,  and  requiret 
the  moil  btiliiuiit  talcr.is  and  abi'.itics,  which  were  po£- 
rdTed  by  S^itllari^ini  in  a  remark^blc  dcgree,  as  is  fully 
eyincol  by  all  his  refe3rches  aiid  all  his  admirable  wti- 
lings. 

Thc  polite  manner  in  which  he  condui^ed  his  difpittc 
ivith  Ncedhaui  rerjjeiling  the  phenoniena  of  generation, 
fecured  for  him  a  high  degree  of  appliufe.  Oa  thi» 
occafion  he  trealed  o(  the  intiuence  of  cold  upon  ani- 
n»als,  and  proved  that  the  torpidity  of  fomc  duting  win- 
ter,  docs  not  depend  on  tiie  imprelTion  the  blood  may 
rective  from  it,  fince  a  frog  dcprivcd  of  blood,  becomes 
torpid  when  reduced  lo  thc  fame  cold  ttate  by  being 
immt:r&d  in  ice,  and  fwim$  as  formerly  when  refiored 
to  a  proper  dcgree  of  warmth. 

Spallan^ani  travellcd  through  SwitZ9rIand  and  the 
Gtifons  in  the  year  1779,  afier  which  he  went  to  Ge- 
ncv3,  fpending  a  month  with  his  friends,  by  whom  his 
eonverfaiion  was  as  much  admircJ  as  his  raarterly  wri» 
tings.  From  tbis  place  hc  retuined  to  Pavia,  anJ  in 
I7S0  publirtied  two  more  yolumes  of  his  Di/pri/i-iiione 
di  Fijica  Animale  e  Vegetabi'c,  wherein  he  unfolded  tbe 
recreis  of  the  interprĕlation  cf  two  vcry  intricatc  phe- 
nomena,  concerning  the  economy  of  animaU  and  ve- 
getables,  He  was  led  to  this  (iudy  from  fome  experi- 
ments  made  by  him  upon  Jige^ion,  for  his  lei^nres  ■,  and 
he  repcated  the  expeuroents  of  Reaumur  on  gallinace- 
cus  bird'!,  rcraarking  that  the  triluralion  which  in  tbls 
?a?e  is  favourable  to  digertion,  could  mt  be  a  very 
pow::rful  means.  Ho  perctived  that  ihe  giz2;ird  of  lhofc 
.birJ<,  by  which  the  ftones  of  fruit  are  pulverized,  did 
Bot  digcA  the  powJer  thus  fotmed,  it  being  nccelTiry 
ihat  it  fhouId  undcrgo  a  new  operation  in  ihe  llomach, 
pc(vious  to  its  becoming  chyle  for  tbe  produ^lion  ol' 
the  b^ood  and  other  humouts. 

This  rubjcd  may  be  tesarded  as  one  of  the  moft  dif- 
ficuU  in  phyfiology,  becaule  the  obferver  b  always  under 
the  necelTity  of  ading  and  looking  in  the  midil  of  dark- 
ncrs ;  the  animal  muH  be  managed  with  care,  that  the 
derangement  of  the  operations  may  be  avoiJed ;  and 
when  thc  experiment$  are  completed  with  ^reat  labour, 
it  is  tequifite  that  the  confequences  be  weil  ditlinguilb- 
cJ.  Spa11aiizani  in  this  work  is  truly  cncbaiiting,  ana- 
lyfing  fa6ls  wiih  fcrupulofity,  in  order  to  afcertain  their 
caurcs  with  certainly  ;  coraparing  NaUire  with  his  ex- 
periment%  in  oidcr  to  form  a  correft  jud/^ement  refpc6t- 
ing  ihcm  ;  laying  hold  of  eveiy  tbing  clTenlial  to  thera 
in  his  obfervations,  and  raeafuiing  their  (blidity  by  the 
increafe  or  diminution  of  fupporcd  caure*. 

i\Ir  John  Hunter  appears  to  hnve  becn  greatly  hurt 
by  th'is  wotk,  which  led  him  to  publi(h,  in  the  year 
»795,  Seme  Olfervaiions  upon  Dige/lion,  m  which  he 
thiew  out  fome  bitter  farcafms  againll  the  Italian  n«- 
turalirt,  who  took  ample  revtn^e  by  publiihing  thi.s 
W3rk  in  the  Italian  language,  and  addrelli-ig  to  Caldani 
in  1788,  Una  Lettera  Apoiogetlca  iii  Rifpofia  alie  Ojfer- 
"^a^ioie  del  Signor  Gioyaani  Huntcr.  In  tbis  he  ex- 
pj.'"cd  with  great  raoderation,  bul  at  the  farae  time  with 
logic  which  notlnng  could  refift,  the  miftakcs  and  er- 
roi-s  of  the  BritiAi  phyfiologift,  lcaving  the  power  of  a 
i^eply  allogether  hopelefs. 

The  generation  of  animals  and  plants  is  treated  of  in 
the  fecond  volume  of  this  laft-mentioned  work,  in  which 
)fe  proYcs  thc  pxe-esM^ence  of  gcnx\s  to  fccuadAtion,  by 


experiments  as  fatUfu'iElory  as  rorprtCng ;  ftieiriaf  tUb 
ihe  exiilence  of  tadpoles  in  the  female(  oi  five  ditetciit 
fpccies  of  frogs,  in  fiilamandcrs,  and  (oads,  befgre  liieit 
fccundation.  Hc  likewife  recountt  U:e  iucceU  oi  Cume 
artiScial  fecundations  upon  the  tadpoles  of  iuore  fin 
fpecies,  and  even  upon  a  quadruped. 

Xn  the  year  17S1,  he  touk  cbe  advantage  «£  the  ae» 
dcmical  vac3tion,  for  tbe  purpofc  of  malunK  a  wwwu 
in  order  to  add  to  the  cabinet  of  Pavia.  He  fet  out 
for  MarfeiUe«  in  the  month  of  July  thai  year,  where  he 
began  a  new  billory  of  the  fe3,  wbtcb  preiĕnted  hia 
with  many  new  and  curious  ibiU  on  niunetous  genen 
of  the  natives  of  the  ocean.  He  wetit  3lfo  to  tlnak, 
G^noa,  MuS^a,  ^nd  Cartara,  to  make  obrerratlons  oa 
the  quarrie$  ot  roarble,  held  by  Hatuarie*  in  fuch  eAim». 
tion.  He  then  returned  to  Spczzia,  and  brought  hon 
tbence  to  Pavia  a  vall  number  of  fi{hei,  which  he  de- 
pofited  in  the  cabinet  of  that  dty»  wboUy  coUeded  bj 
himleif.  With  thc  fame  view  and  fucceis  he  Tiiited 
the  coath  of  Illria  in  1 78  2,  and  the  Apcnnine  moiin> 
tains  the  fujfequcnt  year,  (aking  notice  of  the  dtead&l 
hurricanes,  and  the  aftoni(hing  vapours  by  which  tbat 
year  became  fo  noted  in  meteorology.  Tbe  empetor 
Jofeph,  on  esamining  this  cabinet  preknled  Spallanraoi 
with  a  gold  medal.  In  1785,  be  was  oSercd  thecha 
of  natural  hiilory  by  the  univerfity  of  Padua,  Yacant  bf 
the  dearh  of  Anthony  Vallifnieri  j  but  in  oidcr  to  pre- 
vent  his  acceptance  ot  it,  his  falary  was  doubled  by  tke 
archduke,  and  he  wcnt  to  Conilantinople  wiih  Cbeva. 
lier  Zuliani,  who  bad  been  appointed  ambaiTador  troa 
the  Yeneiian  republic.  Hc  fet  ottt  cn  the  .2iAofAu- 
guft,  and  reaclied  the  Turkiih  metropolis  on  tbe  iitiiof 
O(flober,  where  he  remaincd  during  elevai  tnontkL 
Ilis  attention  was  fixed  by  the  phyficai  and  mortl  ^ie- 
noincna  of  ihis  country,  which  were  new  even  to  Spal- 
lanzuni.  He  ftrayed  along  thc  borders  of  thc  two  ie3i, 
and  afcendeJ  the  mountains  in  tbe  vicii)ity  ;  he  p»d  a 
vifit  to  the  illand  of  Chalki,  difcovering  to  the  Tuiks  a 
copper  mine,  the  cxiftcnce  of  which  tbey  bad  cewc 
once  conjedured.  He  difcovered  an  iron  minc  not  ht 
i".om  Condantinople,  in  ihe  ifland  of  Principi,  of  whidi 
the  Turks  werc  e<jually  ignorant,  and  prepared  to  te» 
tutn  for  Italy  on  the  i6th  Qf  Auguil  1786. 

A  voyage  by  fea  w^s  undoubtedly  the  fafe(l,  bt:t  the 
dangers  to  which  he  would  be  expofed  by  land  were  le- 
gar  jed  as  nothing  when  contrafted  with  the  idca  of  be> 
ing  beneficial  to  Tctence  and  to  man.  Haying  reachtJ 
Buchareft,  Mauroceni  the  friend  of  (cicnce,  recciveii 
Spallanzani  wilh  marks  of  diftin^ion,  prciented  hiia 
wilh  many  rarities  which  the  ccuntry  produced,  and 
gave  liim  borles  for  travelling,  with  an  cicorl  of  ^) 
troopers,  to  the  utmoft  corfines  of  his  o^vn  dcminieiis. 
Our  philofopher  paiTcd  by  HermanAadt  in  Tranfylvani.'!, 
and  reached  "Vienna  on  the  ^th  of  Decembcr,  where  he 
remained  during  five  days,  and  had  two  long  con&t* 
cnces  with  the  cmperor  Jofeph  II.  was  much  cReeiBtii 
by  the  nobility  of  that  city,  and  refpedi'ully  vtfited  L/ 
many  literary  charaftcr.«.  When  he  arrived  at  Paria, 
the  ftudents  went  out  of  the  city  gatcs  to  meet  him,  and 
teftified  their  joy  at  his  retum  by  repcated  acclan:a> 
tions.  He  was  aImoft  inftantly  drawn  to  tbe  auditcry, 
and  compelkd  to  afccnd  the  chair  from  w  hich  be  kail 
becn  accuttomed  to  de]iver  his  fercinating  leSures ;  bct 
their  demonil  rations  of  joy  and  ihouts  of  applEufe  msde 
biBi  requcft  cf  tlicm  to  givc  oTcr,  and  indulge  bim  ?ith 
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p»  tbat  rep«fe  in  h!*  own  hottfe  «^hich  mt.  novi  fo  abib-     during  ver}r 
lately  iisceiTary.     His  liudents  thi»  year  exceeded  500. 

So  exientive  was  the  tame  of  Spallanzani  become  by  , 
this  time,  that  envj  was  determined; '  if  poinble,  to 
wound  his  reputaiion.  If  his  difcaveries  were  too  new, 
folid,  and  original,  to  be  faccefsfully  difputed,  that  vile 
paAion,  ot  raJher_^(f/>y,  began  to  quellion  his  tntegriiy 
^d  upri^tTicR  refpe61ling  the  adrainillralion  of  ihe  ca- 
fenet  o*'  P,ivr!i  ;  but  lhi«  iniquiious  attempt  to  tamilh 
Ws  honour,  only  msde  it  rtiine  forth  wiih  redoubled 
'iplcndour.  The  juridical  examination  of  ihe  tribunals 
nja<fe  his  integrhy  aptieat  even  purer  than  before ;  and 
it  muft  be  mentionedT  to  his  honour,  that  he  had  ihe 
fortitnde  lo  forget  this  event  •,  his  enemies  in  general 
eon^effed  their  miHake,  renounced  their  unprovoked  ani- 
liiodty,  and  ftill  hoped  lo  rcgain  a  friendlhip  of  which 
they  bad  proved  themfelves  fo  unworthy. 

In  the  voy3ge  of  "Spallanzani  we  meet  with  what 
mny  be  denominated  a  ncw  volcanology.  We  ar« 
thcre  inftruftcd  how  to  meafure  the  inienfiiy  of  rolca- 
nic  fires,  and  in  his  analyiis  of  the  lava,  almod  to  touch 
the  particular  gas  which  tears  thofe  torrents  6f  rtdne  in 
kRon  from  the  bowcls  of  the  earlh,  and  raifes  them  to 
the  top  of  Mount  £tna.  This  delighlful  work  is  clored 
by  f(:ime  important  en(]nirics  into  the  nature  of  Swal- 
low«,  the  miidnefs  of  their  difpijfitions,  the  rapidiiy  of 
their  Aight,  difcufling  the  ceJebrated  probkm  rtfpefting 
ihcir  remaining  torpid  during  the  wintcr  feafon,  pro- 
ving  that  artiticial  cold,  much  more  inteiifp  than  what 
is  ever  naturally  esperienced  in  our  climates,  does  not 
reduce  thefe  birds  to  ihe  torpid  Hate. 

Thmgs  apparcntly  imp;  (jjble  were  ofie»  dircovered 
by  Spallanzani.  In  the  year  1795  he  made  one  of 
ihrs  defcripi]on,  which  he  gave  to  the  world  in  his  Let- 
tere/opra  ilfopetto  tTun  niiovo  fenfo  nei  TippHireUi.  In 
that  work  we  are  informed  ihat  bats,  if  deprired  of 
fight,  aA  with  the  fame  precifion  in  every  inHance  as 
thofe  ■which  have  their  eycs;  that  they  (liun  in  the 
fime  m<nmer  the  rooft  trivial  obHacles,  and  alfo  know 
*rhere'  to  fix  thcrafelve3  when  their  fl'!ght  is  terrainated. 
Sevieral  philofophcrs  conRrmed  thcfe  anoni(hing  experi- 
lOents,  frora  which  a  fufpicion  arofc,  that  thefe  animals 
fnuf{  have  a  new  fenre,  as  it  ap^^ared  to  Spaltanzani 
that  the  other  known  fenfes  could  not  compenfate  for 
ihe  want  of  fisht ;  but  he  was  afterwards  iiiclined  to 
think,  fn  conrequence  of  Profeflror  Jurine's  experiments 
on  the  organ"of  hearing  rn  bats,  that  in  this  particular 
inftanc«  thc  fenfe  of  hearing  miglit  poAlbly  fupply  the 
want  offight. 

The  literary  career  of  this  celebrated  naturalitl  was 
terminated  by  a  Irtter  to  Giobert,  entitled  Sopra  la  pian'e 
ehiupe  tte  vafi  denlro  t*aqua  e  l^aria,  ejpojle  a  t^immrdi- 
4ita  htme  Jolare  e  a  tomhra,  Thefe  numerous  works, 
wbich  met  with  the  higheft  approbalion,  do  not  com- 
prehend  the  whole  of  his  multifarious  labours  ;  for  the 
phenoinena  of  refpiration  ha(f  occupied  his  aitenlion  a 
connderable  time ;  thcir  points  of  refemblance  and  dif- 
Cmilitude  in  many  fpecies  of  aniraals  ;  and  he  had  ne<<r- 
ly  tininied  his  voyage  to  Conrtantinople,  as  well  as  col- 
kAed  tnany  valuabie  materials  for  a  hiitory  of  the  fca, 
lirhen  his  life  and  labours  were  unfortunateIy  termina- 
ted. 

He  vras  feized  with  a  retention  of  urine  on  the  ^th  of 
rcbruary  1799,  and  next  moming  wSs  deprived  of  the 
R^lar  ufe  of  his  faculties,  only  enjoying  a  found  mind 
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Aiort  inlervals.  Tourdei  wid  PtiofeAbr 
Scarpa  did  every  thing  to  fave  him,  which  could  be  pro- 
duced  by  the  joint  exeriions  of  genius,  experience,  and 
fiiend(hip,  but  in  vain.  He  dted  on  the  i^th;  bot  we 
know  not  what  credit  is  due  to  the  aSertion,  that  he  «• 
edified  thofe  around  him  during  his  laft  moments  by  his 
piety,  Be  ihat  as  it  may,  while  his  works  exi(l  to  Ipeak 
for  theinfelves,  impartial  poAerity  will  regard  him  as  a 
very  extcaordinary  roan.  Thefe  works  have  been  tranf- 
lated  into  almod  every  European  language,  and  he  was 
admitted  a  member  of  the  academies  and  lcarned  Ibcie» 
ties  of  London,  Stockholm,  Gottingen,  Hotland,  Lyons, 
Bologna,  Turin,  Padua,  Mantua,  aiad  Geneva,  and  he 
received  from  Prederick  the  Great  the  diploma  of  roem- 
ber  of  ihe  acaderoy  of  Berlin. 

SPAN,  a  meafure  taken  fronj  llie  fpace  between  the 
thurab  ar.d  the  tip  of  the  little  finger  when  both  are 
Hrctchcd  out.  'l'he  fpan  is  eilimated  at  thre<f  handV 
brcndths  or  nine  inches. 

SPANDRELL,  the  foUd  work  on  each  haunch  of 
an  arch,  [o  kecp  it  from  fpreading. 

SPANHEIM,  EZFKIEL,  a  learned  ^triter  in  thc 
i^ih  century,  was  bom  at  Geneva  in  16295  and 
in  1642  went  to  Leyden  to  Iludy.  Here  he  dilHn- 
guiihcd  himfelf  to  grcat  advantage  ;  and  his  repul^lion 
Ipreading,  Charles  Louis  eleflor  palaline  fent  for  liim 
to  be  tutor  to  his  only  fon.  This  talk  our  author  dif- 
charged  to  ihe  enllre  fatisfaftion  of  the  eleJior;  by 
U'hom  he  was  alfo  employed  in  diveis  negotiations  at 
foreign  courts.  He  afterwards  entcrtd  into  the  fervice 
of  the  eIfftor  of  Brandenburg,  who  in  1680  fent  hiin 
envoy  cx;raordinary  to  the  court  of  Erance,  and  foon 
aftcr  made  him  a  minilter  of  rtate.  After  tbe  peace  of 
Ryfwic,  he  was  again  fent  on  an  embaAy  to  rranca 
where  he  continued  from  the  year  1697  to  1702.  The 
eleftor  of  Brandenburg  having  duiing  that  interval  af- 
fumcd  the  title  of  King  of  Vrvjp.a,  conferrcd  on  him  the 
tille  and  dignity  of  a  baion.  In  1702  he  left  Erance  ; 
and  irent  arobaiTador  to  England,  wherc  he  h:id  been 
fevcral  timcs.  Here  he  died  in  1710,  agcd  81  years. 
It  is  furprifing,  that  in  difchargine  the  duties  of  a  public 
minirter  with  fo  much  exa£lneS,  and  amidd  fo  many 
di£Ferent  joumeys,  he  could  find  time  enough  to  writc 
the  feveral  bcoks  publi(hcd  by  him.  It  may  be  faid  of 
him,  that  he  acquitted  himfelf  in  his  negotialions  like  a 
perfon  who  had  nothing  elfe  in  histhoughts;  and  that 
he  wrote  like  a  man  who  had  fpent  his  whole  time  in  his 
ftudy.  The  principal  of  his  works  are,  1.  De prtrjlartlia 
et  ufu  nvmfmaiuni  antiquorum;  the  beft  cdition  of 
which  is  in  two  volumes  folio.  2.  Scveral  letters  or 
diiL-rtations  on  fcarce  and  curious  mcdals.  3.  A  pre- 
face  and  notes  to  the  edition  of  the  emperor  Julian'$ 
works,  printed  at  Leip^c  in  1696,  folio. 

SPANIEL,  in  Zoologij,  8ee  Canis,  Mammalia, 
Jnrlex. 

SPAR,  in  Mineralogy,  a  name  given  chieAy  to  fome 
of  the  cryflaHizcd  combinations  of  l:me,  as  ihe  carbonate 
and  the  Auate  ;  the  forraer  being  callcd  fimply  limefpar, 
the  laiter  fluor  fpar,  or  DerAjyihire  fpar,  from  the  naroe 
of  the  place  wherc  it  is  found  in  greateft  abundance. 

Sec  MlNHRALOGY. 

SPARGANIUM,  Bur-REED,  a  genus  of  plants  be- 
longing  to  the  clafs  of  monoecia,  and  to  the  order  of 
triandna;  and  in  the  natural  fyflem  ranged  under  the 
3d  gjrdcr,  Cakmarite.     See  Botakt  InJex. 

3  Z  a  SPARLING, 
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SPARLING,  or  Spirlinc,  a  fm«U  fi(h  bebnging  to     Aigbt,  waited  fettr 'Ai)«'«itho«t  undertaki^^  tUi|^  JMj 
the  gcnus  Satmo.     See  ICHTHTOLOGT,  p.  99.  en  puppoTe  to  gi«<  thMii  time  to  ictreat.    Duriiig  -iB» '     «^ 

be  ured  his  utmoA  cndeavcurs  to  gain  andcacm^-.  i  i 


SPARMANNIA,  a  genus  of  plants  belonging  to 
the  clafs  of  polyandria,  and  to  the  order  of  monogynia. 
See  BoTANY  lndcx. 

SPAUROW.  See  Pringilla,  Ornithologt  /«- 
dtx. 

See  Falco,  Ornithologt  /«- 


See  ASPARAGUS,  BotaNT  and 
See  FLV0SIC-Acid,  Chemistrt 


Lycurgut. 


SPA^nOW.Httwk. 
dtx. 

SPAnK0W4Srttfs. 
Garbening  hdex. 
SPARRY-ACID. 
Index. 

SPARTA,  or  Laced£M0N,    the   capital   of  the 

country  of  Laconia  in  Greece,  an  anclent  nnd  moft  re- 

nowned  flate,  the  inhahitants  of  which  have  been  in  all 

,         ages  celebrated  for  the  fingularity  of  iheir  law»  and  cha- 

The  hittory  raAer.— The  hiftory  of  Sparta  for  many  ages  is  entirely 

of  !>iiarta     bbulous ;  and  the  authentic  accounts  commence  »nly 

niollly  fa.    ^jtb  the  celebrated  lawpver  Lycurgus,  who  Aourilhcd 

the°tLt<f  *'"'"'  87°  ^-  ^-    ^*  ^"«  "^'<='*  LycuRGira. 

After  his  death,  the  firft  important  tranfaAion  which 
we  find  mentioned  in  the  Spartan  hiftory  is  the  MeiTe- 
nian  war,  which  coramenced  in  the  year  752  B.  C.  and 
ended  in  the  total  reduAion  of  the  MeAenian  territory, 
as  related  under  the  article  Messenia.  During  this 
period,  according  to  fome  authors,  a  great  change  took 
place  in  the  government  of  Sparta.  l'his  was  the  crea- 
tion  of  the  ephori,  which  i»  afcribed  to  one  of  ihe  kings 
named  Theopomjtut.  This  man  perceiving  that  there 
was  a  neceAity  for  leaving  magiftrates  to  execute  the 
laws,  when  the  kings  were  obliged  to  be  in  the  field, 
appointed  the  magilUates  above  mentioned,  who  after- 
wards  made  fo  great  a  figure  in  the  ftate  (fee  Ephori). 
One  great  privilege  of  the  ephori  was,  that  they  did 
not  rife  up  at  the  prefence  of  the  kings,  as  all  otber  ma- 
gidrates  did  :  anolher  was,  tbat  if  the  kings  oATended 
againft  the  law«,  the  ephori  took  cognisance  of  the  of- 
fence,  and  infli£led  a  ^uitable  punilhment.  From  the 
^rft  eledion  of  the  ephori,  the  year  was  denominated, 
as  at  Athens,  from  the  firft  eIe£lion  of  the  archons. 

The  conqueft  of  MeiTenia  gave  Sparta  the  fuperiority 
over  the  reft  of  the  ftates,  escepting  only  that  of  Athens, 
which  for  a  long  time  continued  to  be  a  veiy  trouble- 
fome  rival :  but  ihe  conteRs  between  thefe  two  rival 
ftates  have  been  fo  fully  related  under  the  article  At- 
tica,  that  nothing  more  is  requifite  to  be  added  in  this 

place In  the  time  of  the  Periian  war,  Leonidas  the 

und«rtakrs  Spartan  king,  diftingui(hed  himfelf  in  fuch  a  manner,  as 
to  defend  to  become  the  admiration  not  only  of  that  but  of  every 
lucceding  age.  It  being  refoIved  in  a  general  council 
to  defeiid  the  ftraits  of  Thermopylse  againft  the  Per- 
fians,  7000*  foot  were  put  under  the  command  of  Lee- 
nidas ;   of  whom,   however,   only  300  were  Spartans. 


Leonidai 


tbe  ttraitt 

of  rherina. 

pyise  a- 

jcaiott  the 

PerOans. 

*  See  Aaa-  Leonidas  did  not  think  it  praAicable  to  de&nd  the  pafs 
■'''      againft  fuch  roultitudes  as  the  Perfian  king  commanded  j 
and  therefore  piivately  told  his  friends,  that  his  deGgn 
was  to  devote  himfelf  to  death  for  his  country. 

Xerxes  advancing  near  the  ftraits,  was  ftrangely  lur- 
prifed  to  find  tbat  ihe  Greeks  were  refolvcd  to  difpute 
his  paAage  ',  for  he  had  always  Aattered  himfelf,  that  on 
his  approach  they  would  betake  themlĕlves  to  ftight, 
and  not  attempt  to  oppofe  his  innumerable  forces. 
Uowerer,  Xeixes  ftill  eotertaining  fome  hopes  of  their 


charjii 

Vol.  I. 
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Leonidas,  promifiRg  to  «lake  him  mafter  of  all  GiBeceg,g, 
if  he  wouli  com«  over  to  his  intereft.  .His,o&ersixiBgfa]«iik 
reje£led  with  conterapt  and  indignationy  the  king  order.  gmt 
ed  him  by  a  herald  to  d«Kver  up  bisLanni.  Leooidw,  <' 
in  a  Ayle  and  with  a  fpirit  tmly  laconiol,  vimtnL, 
*'  Come  thyfelf,  wd  take  them."  Xerla*y  at<this  le. 
ply,  tranfported  with  rage,  commanded  Am  1  Mede|i  and 
CiAians  to  march  againft  them,  take  tlsan  ^ll  aliye,  and 
bring  them  to  him  m  fetters.  Tbe  Medesi,  not  abic  to 
Aand  the  ftiock  of  the  Greeks,  foon  betook.them&lT» 
to  Aight :  and  in  their  room  Hydames  was  ordered  ,to 
advance  withthat  body  which  wascalled  Immartal,  and 
confifted  of  10,000  chofen  men  ;  but  when  theiĕ  came 
to  oIofe  with  the  Greeks,  they  fucceeded  no  better  than 
the  Medes  and  CiAians,  being  obliged  to  tetire  with 
great  Haughter.  The  next  day  the  Perfians,  refieding 
on  the  fmall  number  of  their  enemies,  and  fuppofing  fo 
many  of  thcm  to  be  wounded  that  they  could  not  pof- 
fibly  maintain  a  fecond  fight,  refolved  to  make  anotha. 
attcmpt ;  but  could  not  by  any  efforts  make  the  Gredcs 
give  way :  on  the  contrary,  they  were  themfelves  piit 
to  a  ihamefiil  Hight.  The  vaIour  of  the  Greeks  esert- 
ed  ttfelf  on  this  occafion  in  a  manner  fo  extraotdIjury, 
that  Xerxe$  is  faid  to  have  three  times  leaped  &am  bis 
throne,  apprehending  the  entire  deftru£lion  of  his  army. 
Xerxes  hav)ng  loft  all  hopes  of  forcing  his  way 
through  troops  that  were  determined  to  conquer  or  die, 
was  extremely  perplexed  and  doubtful  what  meafures  be 
(hould  take  in  this  poilure  of  affairs ;  when  one  Epialtcs, 
in  expc£lation  of  a  great  reward,  came  to  him,  and  dif-  , 
coyered  a  iecret  panage  to  the  top  of  the  hill  whichlkjin 
ovcrlooked  and  commanded  the  ^artan  &>rces.  Theflx">> 
king  immediately  ordered  Hydames  thither  wiih  his  'c-^i^ 
le£l  body  of  io,oco  PerCans;  who  marching  all  night,j^g,,j 
arrived  at  break  of  day,  and  poffeffed  themielves  of  thattlc  Gii 
advantageous  poft.  The  PhocreaDS,  who  defended  this 
pafs,  being  overpowered  by  the  enemy's  numbers,  re- 
tircd  with  precipitation  to  ihe  very  top  of  the  moantain,^ 
prepared  to  die  gallantly.  £ut  Hydames  neglc£ling  to 
purfue  them,  marched  down  the  mountain  with  all  pof- 
fible  expedition,  in  order  to  attack  thoie  who  de&nded 
the  ftrails  in  the  tear.  Leonidas  being  now  appti&d 
that  it  was  impodible  to  bear  up  againft  the  enemy, 
obliged  the  reft  of  his  allies  to  retire  :  but  he  fiaid  him- 
felf,  with  the  Thefpians,  Thebaits,  and  300  Lacedemo- 
nians,  all  refolved  to  die  with  their  leader ';  who  being 
told  by  the  oracle,  that  either  Sparta  Aiould  be  deftroy-  ' 
ed  or  the  king  Iofe  his  life,  determined  without  the  Ieaft. 
hefitalion  to  facrifice  himrelf  for  his  country.  The. 
Thebans  indeed  remained  againft  their  inclination,  be- 
ing  detained  by  Leonidas  as  noftages  ;  for  they  were  fu- 
fpe^d  to  favour  the  Perfians.  The  Thefpians,  wiih 
their  leader  Demophilus,  could  not  by  any  means  be 
preTailed  upon  to  ab.indon  Leonidas  and  the  Spartans. 
The  augur  Megiftias,  who  had  foretold  the  event  of 
this  enterprife,  bĕing  pretTed  by  Leonidas  to  retire,  fent 
home  his  only  fon  ;  but  reraained  himfelf,  and  dicd  by 
Leonid^s.  'i'hofe  who  ftaid  did  not  feed  themfelves  with 
any  hopes  of  conquering  or  efcaping,  but  looked  opc-n 
Thermopylae  as  their  graves  *,  and  when  Leonidas,  e\- 
horling  them  to  take  fome  nouriihment,  faid,  that  they 
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M.   4tM>U  >H  &p  tt^ther  with  Pluto,  mtk  one  aecOTd  they 
h-^  iet  up  a  ihout  of  joy,  as  if  thcy  had  been  mvited  to  « 

baiupiet. 
,  Xietxta,  after  ponring  out  a  libation  at  the  tifing  of 

the  fun,  began  te  inove  with  the  whole  body  of  hi«  ar- 
my,  as  he  had  been  adriled  by  Epialtes.  Upon  their 
appcoach,  Leonidaa  advanced  to  the  btxiadeft  part  of 
the  pHffi^e,  and  iiell  upon  the  enemy  with  fuch  undaunt» 
«d  coorage  and  rclblutton,  that  the  Perlian  oSkeri  were 
obliged  to  (land  behiad  the  divifions  they  commanded^ 
in  ocder  to  preyent  the  dight  of  their  men.  Great  num- 
ben  of  the  enemy  falling  into  the  fea,  were  drowned  ; 
others  were  trampled  under  foot  by  their  own  men,  and 
a  great  many  killed  by  the  Greeks  j  who  knowing  they 
could  not  avoid  death  upon  the  arrival  of  thoK  who 
weie  advanciDg  to  fall  upon  their  rear,  exerted  iheir 
tttmoil  eSbrts.  In  this  a£lion  fell  the  brave  Leonidas  } 
which  Abrocoroes  and  Hyperantbes,  two  of  the  bro- 
thert  of  Xer]*e$,  obferving,  advanced  with  great  reiblu- 
tion  to  feize  his  body,  and  cairy  it  in  triumph  to  Xerxe$. 
But  the  Lacedemonians,  more  eagei  to  defend  it  than 
their  own  lives,  repuired  the  enemy  four  times,  killed 
both  the  brothers  of  Xerxe8,  with  many  other  command- 
m  of  diflin£lion,  aad  refcued  the  body  of  their  beloved 
general  out  of  the  enemy'5  hands.  But  in  the  mean 
time,  the  army  that  wa«  lcd  by  the  treacherous  Epialtes, 
,  adyancing  to  attack  their  rear,  they  retired  to  tbe  nar- 
roweli  place  of  tbe  paiTage,  and  drawing  all  together 
except  the  Thehans,  poded  themfelves  on  a  ridng  ground» 
In  this  place  they  made  head  agaiiiil  tbe  PerSans,  who 
poored  in  upon  tbem  on  all  fide$,  tili  at  length,  not 
vanquiihed,  but  oppceircd  and  overwhelmed  by  numbers^ 
they  all  feU,  except  one  who  efcaped  to  Spaita,  where 
I  he  was  treated  as  a  coward  and  traitor  ta  his  country  ^ 
but  afterwards  made  a  glorioiu  reparation  in  the  battle 
ofPlataea,  whcre  he  diiiingullhcd  himfelf  in  an  eKtraor- 
I  dinary  manner.     Some  time  after,  a  magniScent  monu- 

i  aent  was  erc&ed  at  Thermopylee,  in  honour  of  thole 
bcave  defeaders  of  Gceece,  with  two  infcriptions }  the 
one  general,  and  relating  to  all  thofe  who  died  on  this 
occaiion,  importing,  that  the  Greeks  of  Peloponnefus, 
to  the  number  only  of  4000,  made  head  againil  the  Per- 
£an  army,  confilting  of  3,000,003.  The  other  related 
to  the  Spartans  in  particular,  and  was  compored  by  the 
poet  Simonidcs,  to  this  purport :  "  Go^  paHenger,  and 
acquaint  the  Spartans  that  we  dled  here  in  obedience  ta 
their  juil  commands."  At  thofe  tombs  a  funeral  oratiotv 
was  yeaily  pronounced  in  honour  of  the  dcaJ  heroes,  and 
public  games  performed  with  great  fulemnity,.  wherein 
none  but  the  Lacedemonians  and  Thefpians  had  any- 
ihare,  to  ihow  that  they  alone  wete  concemed  in  thie 
glorious  de&nce  of  Thermopylse. 
boAUil  '^'  '^*  *'"^  °^  '^"  77^^  Olympiad,  a  moft  dreadful 
^uke  ^rthquake  happened  at  Sparta,  in  whlch,  according  t» 
ifuu.  Biodorus,  ^Ojtoo  perfon$  loft  their  lives  ;  and  Plutarch 
telb  us,  that  oiily  five  houres  were  left  ilanding  in  the 
whole  city.  On  this  occafion  the  Helotes  or  (laves,. 
whom  the  Spartans  had  all  along  trealed  wiih  the  ut- 
inoil  crueliy,  allenipted  to  revenge  lhemrelves,  by  ta- 
king  up  arms,  and  marching  diredlly  to  tbe  ruins  of  the 
city,  in  bopes  of  cutting  cfi'  at  once  thore  who  had  efca- 
pcd  {'■om  tiie  earthquake.  Eut  in  this  they  were  pre- 
veiited  by  tLc  prudence  cf  the  Spartan  king  Archida- 
mus ;  tor  hc,  obrervIng  thal  the  citisens  wete  more  dc- 
iiious  of  preiĕrring    ibcir  efieds  tban  laking  csre  o£ 
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their  own  Uve8,  cui&d  an  alatm  to  be  fi»nded,  as  U  he    S]*rti> 

had  known  that  an  enemy  wa»  at  hand.     On  this  the        • 

citizen$  armed  themfelves  in  hade  with  fuch  weapont 

•a  they  coukl  come  at ;  and  haviiig  marched  a  httlc 

way  from  the  city,  met  the  Helotes,  whom  tbey  foaii 

compelled  to  retire.      The  latter,   however,   knowing        7 

that  ihey  had  now  no  mercy  to  expeft  from  thofe  who  ^"',^'1''*  " 

had  alreaty  tceated  them  with  fuch  cruelty,  refolved  lol,,'     "^ 

defend  themfelves  to  the  lail.     Having  therefore  feized 

a  fea-port  town  in  McAenia,  they  firom  thence  made 

fiich  incudions  into  the  Spartan  tertitories,  tliat  they 

compelled  thoiĕ  impetious  mailets  to  a{k  aOillance  froin 

the  Athenians.     This  was  immediately  gtanted  ;   but 

when  the  Spartans  faw  that  the  ikill  of  the  Athenians 

in  befieging  towns  was  much  greatet  than  theit  own, 

they  became  jealous,  and  diiinifled  their  allies,  telling 

them,  that'they  had  now  no  &rther  occafion  for  theic 

ierviccs.     On  this  the  Athenians  left  tbem  in  difguft  f 

and  as  tbe  Helotes  and  MeSenians  did  not  chooGs  to 

come  to  an  engagement  with  a  Spartan  army  in  the 

field,  but  took  ihelter  in  their  fortified  places,  the  wat 

was  protra£ted  for  ten  years  and  upwards.     At  I^  the 

Helotes  wete  reduced  to  their  former  nUrery  ;  and  the 

MeSTenians  were  obliged  to  leaye  PeloponneAis,  on  pain 

of  being  made  Aayes  alfo.      Thefe   poor  people  were 

then   received  by  ihe  Athenians,    who    granted  thei» 

Naupa£lus  for  their  refidence,  and  aflerwardt  brougbt 

them  back  to  a  part  of  their  own  couutry,  from  whencei 

in  the  coutfe  of  tlic  Pelopom>efian  war  they  had  driven 

the  Spartans.  . 

In   thc  year  431  B.  C.  thc  Peloponneiian  war  com-^With  ihe 
menced  ^  of  which  a  full  account  has  been  given  under  Athenitns 
the  article  Attica,  N"  i  16 — 165.    It  endcd  moft  un-»"<l  ^"- 
fortunately  for  ihe  Athenians  j  thcir  city  being  taken '"*"'* 
and  dirroantled,  as  relHled  in  the  article  abovc  mention- 
ed.     Thus  were  the  Spartans  raifed  to  the  higheft  pitch' 
of  glory ;  and,  iii  the  re^n  of  Agefilaus,  they  feemed. 
to  be  on  the  point  of  fuhverting  the  Perfian  empire,  asr 
related  under  the  article   Pcrsia,  N°  34.      But  here- 
their  good  fortune  and  their  views  of  empire  were  fud- 
denly  checked.     Agerdaus  had  carried  on  the  war  'ut 
Afia  with  the  greatell  fucccfs  j  and  as  he  would  heark*- 
en  to  no  terms  of  accommodation,  a  PerCan  governor 
naroed   Tithrait/leiy    having  firft  attempted  in   vain  to- 
bribe  the  king,  difpatched  Timociates  the  Rhedian  with 
jo  talents  into  Greece,  in  order  to  try  wiielhcr  he  could.' 
tliere  meet  with  any  perfuns  left  uicorruptible  than  the- 
Spattan  monarch.  This  agcnt  fbund  many  who  indined 
to  accept  his  oiTers  ;  particulatly  in  Thcbes,  Corinth,. 
and  Argos.     By  diAributing  thc   money  in  a  proper 
manner,  he  inllamed  thc  inhabitants  of  thefe  three  cities        9 
againA  thc  Spactans  }  and  of  all  others  the  Thebans  A.  geDerel  ■ 
came  into  his  terms  with  thc  grcateA  readineis.     They  combma- 
faw  that  their  antagoniils  would  not  of  their  owr»  ac-cnj,t^"'' 
cocd  bieak  with  any  of  the  Aates  of  Greece,  and  did 
not  choofe  to  begin  the  war  themfelve;,  becaufe  the* 
chiefs  of  the  Perfian  fa£lion  were  unwilling  to  be  ac- 
countable  for  the  cvent,     For  this  V«afon  they  pcrfu8-' 
ded  tlie  Locrians  to  invade  a  fmall  didcicl  which  lay  in. 
difputc  betwixt  the  Phociaitt  and  themfelyes.     On  this- 
ihe  Phocians  invaded  Locris ;  the  Locrians  applied  tO' 
the  Thebans,  and  the  Phodans  to  the  Spartans.     The 
latter  were  glad  of  an  opportunity  of  breaking  with  the- 
Thebans ;  but  met  with  a  mucli  warmer  rcception  tbsn* 
they  ex]pe(E^ed.     Their  old  general  Lyfaiidei^  who  had< 
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Rduced  Albens,  wu  deTcRttd  and  killed,  with  tbe  lor* 
of  lOOO  men  :  on  which  diratier  Agefilitts  was  recalled, 
•od  obiiged  t»  retinquini  «11  hopes  of  conquenng  tbe 
Perrians.  His  rctum  cbangcd  the  fortune  of  th«  war 
fo  much,  that  all  ihe  ilates  began  to  grow  weary  of  a 
contcd  from  which  nobody  derived'  any  advantage  ex- 
cept  the  king  of  Periia.  In  a  (hort  time  a  trealy  was 
coacluded,  known  in  hiftory  by  the  name  of  the  peace 
«J  AHtalddas,  The  terms  of  this  treaty  were  highly 
diladyantageous  and  diihonourable  to  ihe  Greeks  *  ;  for 
even  the  Spartans,  though  fuccefsful  in  Greece,  had 
loA  a  great  battle  at  fea  wiib  the  Perlian  ileet  under 
ConcKi  the  Athenian,  which  entirely  broke  tbeir  power 
in  AAa. 

fiy  the  peace  of  Antalcidas,  the  governnaent  of  Bce. 
Otia  was  taken  from  the  'l'hebans,  which  t^y  bad  for 
a  long  time  enjoyed  ;  and  by  tbis  tbey  were  fo  moch 
proYoked,  that  at  fir<t  tbey  abfolutely  refuled  to  accede 
to  the  treaty  \  but  as  Agelilaus  made  great  preparalionf 
to  invade  tbem,  they  ihought  proper  at  laft  to  comply. 
Ho*vever,  it  was  not  long  before  a  new  war  commenced, 
which  threatened  tbe  total  fubverfion  of  the  Spartan 
ilate.  As,  by  tbe  peace  of  Antalcidas,  the  kjng  of 
Perlia  had  in  a  roanner  guaranteed^  tbe  fovereignty  of 
Greece  to  Sparta,  ihis  republic  very  foon  beKan  to  ex- 
ercife  its  power  lo  tbe  ntmod  exlent.  The  Mantineans 
were  the  firft  wbo  felt  the  weight  of  their  refentment, 
although  they  had  been  tbeir  ailies  and  confederate$. 
In  order  to  bave  a  prelence  for  making  war  againft 
them,  they  commanded  tbera  to  quit  their  city,  and  to 
retire  into  five  old  village's  wbich,  they  faid,  had  ferved 
their  forefatbers,  and  where  they  would  live  in  peace 
themfelvcs,  and  gtve  no  umbrage  to  their  neighbours. 
This  being  refufed,  an  army  was  fent  againll  them  to 
l»efiege  tbeir  city.  The  fiege  was  conlinued  tbrough 
tfce  fummer  with  very  little  fuccefs  on  ihe  part  of  tbe 
Spartans  j  but  having  during  the  winter  leefon  dammcd 
np  the  river  on  which  the  city  rtood,  the  water  rore  to 
fcch  a  heigbt,  a$  eitber  lo  overflow  or  throw  doivn 
the  houfes  }  whicb  compelled  the  Mantineans  to  fubmit 
to  tbe  terms  prefcribed  10  them,  and  to  retire  inio  the 
eld  villages.  The  Spartan  yengeance  fell  next  on  the 
Phliafians  and  Olynthians,  whom  tbey  fbrced  to  come 
into  fuch  meafures  as  they  thought  proper.  After  this 
ihey  fell  on  the  Thebans,  and,  by  attempting  to  feize 
on  the  Pineum,  drew  tbe  Athenians  alfo  into  tbe  r)uar- 
rel.  But  here  their  career  was  Aopped  :  the  Theban» 
had  been  taught  tbe  art  of  war  by  Chabrias  tbe  Atbe- 
nian  ;  fo  that  even  A^eiilatts  him(elf  took  tbe  command 
of  tbe  Spgrtan  army  in  vain.  At  fea  they  were  de- 
feated  by  Timotheus  the  fon  of  Conon  ;  and  by  land 
the  batlle  of  LeuAra  put  an  end  to  the  fuperiority- 
which  Sparta  had  held  over  Greece  for  near  500  years. 
Sic  Leuctra. 

After  tbis  dread^ul  dcfeat,  the  Spartans  had  occalion 
to  exert  all  their  courage  and  relblution.  The  women 
and  n«areft  relation«^of  ihofe  who  were  killed  in  battle, 
indead  of  fpending  their  time  in  lamentations,  Aiook 
cfach  other  by  the  hand,  while  the  relations  of  tbofe 
lAna  had  efeaped  from  tbe  battle  bid  them(elves  among 
tfce  women ;  or  if  they  were  oHiged  to  go  abroad,  tbey 
sppeared  in  tattered  clothes,  Tvith  their  arms  folded,  and 
tJieir  eyes  fixed  on  the  ground.  It  was  a  law  among 
the  Spartans,  that  fuch  as  fied  firom  battk  (hould  be  de- 
giaded  fiom  their.bonours,.  Ihoald  be  conftraioed  to  ap- 
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pear  ia  gamenlt  pstched  with  divers  coionn,  to'  «tir  SHlj 
their  beards  half-(haved,  and  to  fttffei  any  to  beat  thcm '  j^ 
who  pleafed,  without  relillance.     At  prelĕnt,  koweren  | 

tbis  law  wes  dilpenfed  wiib ;  and  AgeGlam  .bydM  {m»  | 

dent  conduA  kept  up  the  (pirits  of  the  peopte;  «t  ihd 
fame  time  that^  by  bia  ikill  ia  «ilitary'  a{Fait9  hecbenked 
the  progrefs  of  the  ciwmy..  -  Yet« ''daring  the  iiiBtiBK-o^  I 

Epaminondas  the  ;Theban  -geucral,  the  war  RKm.  ort 
^reatly  to  the  difadvantage  ef  tbe  SpcrtiDis-;  "hut  he  W 
wg  killed  at  the  battbioi  Mantinea,  all  parties  became 
quickly  defirous  of  peacec  Agdilaus  did  not  long  iiuw 
vive  ;  and  with  him~,  we  may  fay,  periihed  (fae  gioiy  of 
Sparta.  Soon  after  this  all  the  llates  of  Grcece  fe]} 
under  the  power  of  Alex«nder  the  Great  ;  ead  tbe 
Spartans,  as  well  a*  tbe  reft,  havtng  become  conupt,- 
and  loll  tbeir  martial  fpirit,  hecame  a  prey  to  domedie 
tyrants,  and  to  foreign  inyaders.  They  eneimaiDed 
tlteir  ground,  however,  witb  great  refolution  againli  tbe 
celebrated  Pyrrbus  king  of  Epirus ;  whor»  they  repnb 
fĕd  for  three  days  fucce(iively,  tbougli  not  withont  af. 
iidance  from  one  of  the  captains  of  Antigonm.  SeoR 
after  this,  one  of  tbe  kings  of  Sparta  named  ^^t,  per. 
ceiving  tbe  unrrerfal  degeneracy  that  had  taiLcn  placr, 
made  an  Mtempt  to  rellore  the  law*  aiid  diicipline  of 
Lycurgus,  by  wliich  he  fnppofed  the  flate  wonld  be  re- 
ttored  to  its  former  glory.  But  though  at  firft  he  met  An,al 
with  (bme  appearance  of  fuccds,  he  w«s  in  a  (horl  timeQegaa 
tried  and  condemned  by  tbc  cphori  a»  a  trailor  to  bij»".f"*'i 
country.  Cleomenes,  bowever,  who  afccndcd  the  tbror.eTj"  "* 
in  ai6  6.  C.  accompli(bed  tbe  reformatton  which  Aga 
had  attempted  in  yain.  He  fuppreired  tbe  ephori  ;  can- 
eelted  all  debts  ;  divided  the  lands  equally,  as  they  bad 
been  in  thc  time  of  Lycurgus ;  and  put  an  end  to  die 
kixury  whicb  prevailed  among  tbe  citisens.  But  at  \i& 
he  was  overborne  by  tbe  number  of  enemies  whjch  (iir- 
lounded  him ;  and  being  d«fe«led  in  battle  by  Anti- 
goiius,  he  fled  to  E}>ypf,  where  he  ptit  an  end  to  his' 
own  life.  With  him  petiAicd  every  liope  of  retrieving 
tbe  aAairs  of  Sparla  :  tbe  city  for  the  prelimt  fell  into 
the  bands  of  Antigonus  ;  after  whicb  a  fucce(Iian  of  ty- 
rants  took  place  ;  till  at  Iaft  all  diAurbances  were  eridcd 
by  tbe  Romans,  who  rcduced  Mackdok  and  Grekz 
to  provinces  of  their  emyire,  as  bas  been  leiated  undar 
tbefe  articles.  14 

It  remains  now  only  to  fay  Ibmething  conceming  tbeInliMi< 
chara£ler,  manners,  and  cuftoms  of  the  Spartans,  which,  ■>''•)'''' 
as  they  were  founded  on  the  laws  of  Lycurgus,  uiay** 
beft  be  leamed  from  a  view  of  thefc  laws.  ij 

The  inrtitutions  of  Lycurgus  wete  divided  mto  iJHbli»» 
lables.  The  firft  comprebended  (uch  of  the  Spartan'"»'*! 
laws  as  regarded  religion.  The  ftatues  of  all,  ihe  gods"  ^ 
and  goddeAes  were  reprerented  in  armour,  cven  to  Ve> 
nus  herfelf ;  tbe  reaibn  of  which  was,  that  tbe  people 
might  conceive  a  military  life  the  moll  noble  aiid  bo- 
nourable,  and  not  attribute,  as  other  nations  did,  flotb 
and  Iuxury  to  the  gods.  As  to  facrifices,  they  ceofift- 
ed  of  things  of  very  fmaU  value ;  for  which  LycnrgM 
himfelf  g8ve  tbis  reafon,  Tbat  want  might  never  IwiMr 
titem  from  worrtupping  tbe  gods.  They  were  forbidden 
to  make  long  or  ralb  prayers  to  the  heaTenly  potirenj 
and  were  injoined  to  a&  no  more  than  that  they  nigbt 
Iive  honeftIy  and  difcharge  tbeir  duty.  Grares  v?ere 
perroitted  to  be  made  witbin  (be  bounds  of  the  dty, 
contrary  to  the  cuftom  of  nioft  of  the  Greek  nalionj; 
nay,  they  buried  clofe  by.thdr  temples,  that  all  degrees 
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•f-peopfc  sigkt  be  made  SimilMr  witb  deatli,  and  not 
conceiTe  il  fuch  a  dreadful  thiiig  as  it  was  generally 
cAsenied  eirewhere  :  on  the  fame  account,  tbe  touching 
dead  bodies,  «r  aAiAing  at  funeral9,  made  none  undean, 
but  were  hsld  to  be  as  innocent  and  honourable  duties 
•i  my  olher.  There  was  nothing  thrown  into  the 
gntt  vatk  the  dead  body  ;  inagnificent  fepulchre$  were 
Nrbidden  ;  neilber  wtn  there  fb  much  as  an  infcription, 
lwiTe*er  -plain  or  modeil,  pemutted.  Tears,  iighs,  out- 
cries,  were  not  allowed  in  public,  becaofe  tlwy  were 
thoogbt  dilhonoarable  in  Spertans,  whom  their  lawgiver 
woald  haTC  ta  bcar  all  things  with  eguanimitj.  Moum- 
ibg  was  bniled  to  ii  days  j  on  the  isih  the  moumer 
facrificed  to  Ceres,  and  threw  afide  his  weeds.  In  fa- 
vour  of  fin:h  as  werc  flain  in  the  wars,  howeTcr,  and  af 
women  who  derated  themielres  to  a  religious  Iife,  there 
wat  an  cscception  allowcd  as  to  the  rules  before  mention- 
ed ;  for  fuch  had  a  Aiort  and  decent  infcription  on  their 
tomb*.  When  a  nnmber  of  Spprtans  fell  in  battle,  at 
a  diilance  from  tbeir  country,  many  of  them  were  bu- 
licd  together  under  one  common  tomb  ;  but  if  the,v  fell 
on  the  fronticr$  of  their  on-n  ftate,  then  their  bodies 
were  canefttlly  carried  back  to  Sparta,  and  interred  in 
their  {amily  (epulchres. 
11.  Lycurgus  divided  all  ihe  country  of  Laconia  in- 
i^  to  3:1,000  eqnal  (Itares  :  the  city  of  Sparta  he  divided 
•<»  inlo  9300,  as  fome  fay  *,  into  6000,  as  others  fay  ;  and 
as  a  third  parly  will  have  it,  into  4500.  The  intent  of 
ihe  legiAator  was,  that  property  Ihould  be  equally  di- 
nded  among  bis  cilisens,  {o  tbat  none  might  be  power- 
fal  enough  to  opprefs  his  feHows,  or  any  b:  in  fuch  ne- 
ceffity,  as  to  be  therefrom  in  danger  of  corruptioo. 
With  the  fame  view  he  forbade  the  buying  or  fe]ling 
theie  poSdTiam.  If  a  rtranwer  acquired  a  right  to  any 
of  tbefe  (hares,  he  might  quietly  enjoy  it,  proyidej  hs 
fubmilted  lo  »hc  laws  of  ihe  repubiic.  The  city  of 
S^rta  was  unwalled  ;  Lycurgus  truHing  it  rather  to 
ihe  Tirtue  of  its  citizens  than  to  the  art  of  mafons.  A« 
to  the  hottfc3,  they  were  very  plain ;  for  their  ccilings 
could  only  be  wrought  by  the  axe,  and  their  gates  and  , 
doors  only  by  the  faw  ;  and  their  uteniils  were  to  be 
of  a  like  (lamp,  thal  lusury  migbt  have  no  indruments 
f       unong  tbem. 

:<it!.  III.  The  citiaens  were  to  be  neilher  more  nor  Ieft 
^l-  than  the  number  of  city  lots  ;  anj  if  at  any  timc  there 
*'■  happeaed  to  be  roore,  they  were  to  be  led  out  in  co- 
lon:e«,  As  to  chlldren,  thcir  laws  ivere  equally  barfli 
and  unrearonable  ;  for  a  father  was  dire Aed  to  carry  his 
new-bom  tnfant  to  a  certain  phce,  where  the  graveft 
men  of  bis  tribe  looked  upon  the  infant ;  and  if  they 
perceived  its  limbs  rtraight,  and  thought  it  had  a  whole- 
fome  lorJc,  they  then  retumcd  it  to  its  parsnts  to  be 
educated  }  olherwij;  it  was  ihrown  into  a  deep  ca- 
vem  at  the  foot  p(  the  roountain  Tay^otus.  This  law 
fetio»  to  have  had  cne  vcry  good  efiwft,  v:z.  miiking 
women  \wy  careful,  when  they  were  with  child,  of  ei- 
thei  eating,  drinking,  or  c.Ncrcifing,  to  escefs :  it  mnde 
^em  alfo  exce11cnt  nurfes ;  for  which  they  were  in 
Jnighty  req;wft  throughout  Greece.  Strangers  were 
not  allowed  to  refide  long  in  the  city,  that  they  might 
nol  corrapt  the  Spartans  by  teaching  ihem  new  cuf- 
lom5.  CitizcfiS  were  alfo  forbidden  to  lravel,  for  the 
fame  reaTon,  unlcf$  ihe  good  of  the  ftate  required  it. 
Sach  a$  werc  not  bred  up  in  their  youth  according  to 
liic  law,  were  not  allowed  tbe  liberty  of  the  city,  be- 
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C9ufe  tbey  held  it  unreaibnaUe,  that  <me  wdio  had  not    9ptr^ 
fubmitted  lo  ihe  laws  in  hit  youth  Aiould  reccive  the  be- "       1     ■* 
nefit  of  them  when  a  man.     They  never  preferred  anj 
ftranger  to  a  public  oSke  ;  but  if  at  any  time  they  had 
occaSon  for  a  perfon  not  bom  a  Spartan,  they  firft  made 
him  a  citizen,  and  then  preferred  bim.  ^g 

IV.  Celibacy  in  men  was  infamous,  and  puniAwd  in  or  ceiibacy 
a  moft  estiaordinary  manner  ;  £ar  the  old  bachelor  was  and  mar- 
conSrained  to  walk  naked,  in  ibe   depth  of  winter, ''>>e^« 
througb  the  markct-place :  while  he  did  this,  he  was 
obliged  to  fing  a  fung  in  difparagement  of  himfelf ;  and 
he  had  none  of  the  honours  paid  him  which  otherwife 
belonged  to  old  age,  it  being  held  unreaibnable,  thet 
the  youth  ftiould  venerale   him  who   was   rerolved   to 
leave  none  of  his  progeny  behind  him,  to  lerere  them 
when  they  grew  old  in  tbeir  tum.     The  time  of  mar. 
riage  was  nlib  fixed  ;  and  if  a  man  did  not  marry  when 
he  was  of  full  age,  he  was  liable  to  an  adion  ;  as  were    ' 
Inch  alfo  as  marricd^abo^e  or  below  themfelves.     Such 
as  had  three  childrcn  had  great  immunilies  ;  fuch  as  had 
four  were  free  from  all  taxes  whatfoever.     Yirgins  were 
married  witbout  portions ;  becaufe  nnther  want  {liould 
hinder  a  man,  nor  riches  induce  bim,  to  marry  contrary 
to  his  inclinations,     When  a  marriage  was  agreed  on, 
the  hun>and  coramitted  a  ktnd  of  rape  upon  his  bride. 
I{uft)nnds  went  for  a  long  lime,  fccreily  snd  by  ftealtb, 
to  thc  beds  of  their  wiyes,  that  iheir  love  might  not 
be   quickly    and    eafily  extinguiQied.     Hulbands  were, 
allowed    to   lend  their   wivcs  ;    but  the   kings  were- 
forbidden  to  take  this  liberty.     Some  other  laws  of  thc' 
like  nature  there  were,  which  as  tbey  were  evidenily 
againft  modefty,  fo  they  were  far  from  producing  the ' 
end  for  which  Lycurgds  defigned  them  ;  fince,  though 
the  men  of  Sparta  were  gcnrrally  remarkable  for  their 
virtuc,  tle  Spartan  womep  irere  as  generally  decried  fo^ 
iheir  boldnels  and  contempt  of  decency. 

V.  It   was   the  care  oJf  Lycnrgm,  that,  fiom  their        '^: 
very   binh,   ihe    Lacedemonians   Ihould    bc  inured   lOgf,'J,",' 
conqucr   their   appetites  :    for    this   renfon   he   direft- ciiiiitia, 
ed,    thr.t    nurfes    ftiould    accuftom   their   children   to 
fpare  meals,  and  now  and  then  to  fafting ;  that  they 
(hould  carry  them,  when  12  or  13  years  old,  to  ihore 
who  ftK>u1d  csamine  their  educalion,  and   who  ft.culd 
carefiilly  obferve  whether  they  were  able  to  be  in  the 
dark  alone,  and  whether  they   had  got  over  ail  othcr 
fo]iies  and  weaknelTes  incidcnt  to  ehildren.     He  direft. 
ed,  that  children  of  ail   ranks  (liould  be  brought  np  in. 
the  fame  way  ;  and  that  none  ftiould  be  more  fjvourcd 
in  food  than  another,  that  they  niight  not,  cven  in  their 
infancy,  perceive  any  diff«cnce  between  poverty  and 
riches,  bnt  confider  each  other  as  cqaals,  and  even  as 
brethren,   to   whom  the  fbree  portions  were  aAigned,. 
and  who,  through  the  ccurPe  of  their  live»,  were  to  foro 
alike  :  the  youths  alone  were  allowed  to  cat  fleflj :  older- 
men  ate  their  black  broth  and  pulfe  ;  the  lads  (lept  to- 
gether  in  'chambers,  and  -arter  a  manner  (bmewhat  re-. 
fembling  that  ftil]  in  ufe  in  Turkey  for  the  Janizaries  :. 
their  beds,  in  the  Tummer,  were  very  hard,  being  com- 
poied  of  tlie  reeds  plockcd  by  the  hand  from  the  banks- 
of  the  Eurotas:  in  winter  tbeir  beds  wcre  fofter,   but 
by  no  means  downy,  or  fit  to  indulge  immoderate  Heep. 
They  ate  altogether  in  publlc  ;  and  in  cafe  any  abilnin- 
ed  from  coming  to  the  tables,  they  were  fined.     It  was 
likewife  ftri6Uy  forbidden  &r  any  to  eat  or  drink  ati 
home  bcibietbey  came  to  the  commonmeal  ;.even  then.. 
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ebch'faad4w«pn>per  {lortion,  that  every  thing  tnight  1)e 
done  there  witb  gr«vit7  hnd  dccency,  The  black.  broth 
WB»  the  great  raiity  of  thc  Spartan»;  which-  wa?  com- 
p»fed  of  A{t,'v{n«g!(r,  bletld,  &c.  fo  that,  in  t>ur 'times, 
it  would  be  etteetHed  a  <rery  unfatouryfoiip.'  Wthey 
^••re  imodeTate  in  their  eatin»,  thejr  were  fo  in  their 
diihking  a^r»  j  thirit  was  the  fole  mearure  thereof ;  and 
never  any  Lacedembnian  thought  of  drinkinl  ibr  plea- 
rure':  -as  for  drankenne&,  it  iva$  both  in&mous  ^d  it- 
verely  puni{hed }  and,  that  young  men  migbt  perceilre 
the  reafon,  ilaves  Were  compriled  to  drink  to  excef^,  tha( 
the  beaftKnefs  of  die  vice  might  appear.  Whtm  they 
retired  frcitn  the  public  meal,  ihey  wert  not  slKowed  any 
torches  or  lights^  becaufe  5t  was  espetSedj^that  men 
yrha  were  peff«ftly  fober  (houM  be  ablt  to  fihd  their 
way  in  the  dark  :  and,  beiides,  it  gare  them  a  facitity 
-of  marchin^;  without  Kght ;  a  thing  wonderfaHy  tifeful 
•to  them  in  time  ofwar.  •         ' 

VI.  As  ihe  poor  ate  as  well  as  the  riteh,  fo  the  tich 
■couM  w«ar  nothuig  bcttcr  than  the  poor  :  they  neither 
•changed  their  fa(hion  nor  the  matiiriaTs' of  their  gar- 
ments  ;  they  were  made  for  warmth  •'and"flrfcngth,  ttot 
for  gallantry  and  (how :  and  M-  ■this  curtiom'  eren  their 
kings  eonformed,  who  wort  nothiiig  gaudy  in  rigHt  ■'of 
their  digaity,  but  were  conlettted  'ihat  "their  virtue 
(hould  diflingttifh  them  rather  thah  therr  clothes.  The 
youths  wore  a  tunic  lill  they  were  twelve  years  old ;  af- 
terwards  they  had  a  Cloak  given  them,  which  was  to 
ferve  them  a  year  :  and  their  tlothing  w^s,  in  general, 
fo  thin,  that  a  Lacedemonian  veft '  becamc  proyetbial. 
£oys  were  always  ufed  to  go  without  (hoes ;  but  when 
they  grew  up,  they  were  indulged  irtth  them,  if  the  man- 
ner  of  life  they  led  reqnired  it ;  btit  they  were  always 
inured  to  run  without  them,  as  al(b  toclimb  up  and 
ilip  down  (Veep  places  with  bare  feel  :  nay,  the  very 
llioe  they  u(ed  was  of  a  particular  fonn,  plain  and 
Hrong.  Boys  were  not  permitted  to  wear  their  hair ; 
but  when  they  arrived  at  the  age  of  twenty,  they  fuf- 
fered  their  hair  and  beard  to  grow.  Balhs  and  anoint- 
ing  were  not  much  in  ufe  among  the  LaceJemonians  5 
the  river  Eurotas  fupplied  the  foriner,  and  exercife  the 
latter.  In  the  field,  however,  their  fumptuary  laws  did 
not  take  place  fo  flriftly  a$  in  the  city  ;  fbr  when  they 
went  to  war,  they  wore  purple  habits ;  they  ^ut  on 
crowns  »vhen  they  were  about  to  engage  the  enemy ; 
they  had  alfo  rings,  but  they  were  of  iron  ;  which  me- 
tal  was  mofl  efteemed  by  this  nation.  Young  women 
»TOre  their  vefts  or  jerkins  only  to  thetr  knees,  or,  as 
f4mc  thirik,  not  quile  fo  low  ;  a  cuAom  which  both 
Greck  and  Roman  aothors  cenfure  as  indecent.  Gold, 
preeious'  flone»,  and  olher  coftIy  omaments,  were  per- 
mltted  onty'  to  common  women  ;  which  permi^Tion  was 
the  ftrongeft  pnShibition  tb  women  of  virluc,  or  who  af- 
fefted  to  be  thought  vlrtuous.  Virgins  went  abroad 
^♦ithDut  vĕil«,  with  whtch  married  women,  on  the  con- 
lf*Vy  were  itrt-ays  covered.  -In  Certain  public  exercifes, 
irr-Whkh  girls  were  admilled  as  well  •a'S  boys,  thcy  were 
both  cteliged^to  perf6Tm  naked. '  Plutarch  apologires 
fof  thiscuftom,  urging,  that  there  could  be  no  danger 


■4 


of  Ather  diflinftions,  as  pahicularly  birth;' be  confiiIeif- 
ing  the  people  of  his  whole  ftate  »k  one  great  fan>i)y ; 
di(iin£lions  which,  in  other  C&mmonwealths,  frequently 
produce  tumults  and  confufionS  that*  (hake  dieir  yttj 
ibundation.  - 

VII.  Though  the  Spartans  were  ilways  firte,  yet  itobaiia 
was  with  this  reftriftion,  that  they  were  fubfervient  to'"'!*"' 
thtir  o^ii  laws,  which  bound  dierii  »'»  fWftly  in  the  dt»'^™* 
as  foIdiers,  in  other  ftate«,  were  bound  by  the  rules « 
wa^  In  the  camp.     In  th<  firft  place,  ftfift  obedSence  t6 
their  fupetiors  Was  tht  great  thing  required  in  S^si^. 
This  they  looked  up6n  as  the  vety  bafis  of  govemibent; 
without  which  neithey  laws  nor  magiftrates  availed  tbiKh. 
Old  age  was  an  indubitaUe''title  i6  hoWdnr  in  Sparta: 

td  the  old  men  the  youth  rofe  <ip  wh«nevri'they  citae 
into  any  public  place ;  they  gave  way  tb  them  whea 
they  met  them  iri  the  ftreets,'  and  were  Alent  whenever 
th^ir  elders  f^oke.  As  all  children  were  looked  opMi 
as  the  children  of  th^  fta^e,  fo  all  the  old  men  had  tht 
authority  of  parents  :  they  repfehended  wfaatever  tbey 
faw  amifs,  hot  only  in  their  own,  but  in  other  pe6ple's 
children :  and  by  thls  method  Lycurgils  provided,  that 
as  youth  are  everywhere  apt  to  o^Tend,  they  mieht  be 
nowhere  without  a  monitor.  The  laws  went  (bU  fiir- 
tKer':  if  an  old  man  was  preient  where  a  young  one 
committed  a  fault,  and  did  not  reprove  him,  he  ms 
punifhed  equalty  with  the  delinquent.  Amongtt  (bt 
youths  there  was  one  of  their  own  body,  or  at  moS 
two  years  older  than  the  reft,  wlio  was  Ayled  iren :  ht 
had  authority  to  queftion  all  their  aftions,  to  look 
ftriftly  to  their  bĕhaviour,  and  to  puni(h  themiftb«y 
did  amifs  ;  neither  were  their  puniOiments  light,  but, 
on  the  contrary,  very  fevere  ;  whereby  tlic  youth  vtii 
made  hardy,  and  accuftomed  to  bear  ftripes  and  rc^^ 
ufage.  Silence  was  a  thing  highly  commended  at  Sfai- 
ta,  where  modetty  was  held  to  be  a  mort^  becoming  vir- 
tue  in  young  people  ;  nor  was  it  reftrained  only  to  tb«f 
words  and  aftions,  but  to  their  very  looks  and  gelhjrd; 
Lycurgus  having  particularly  direfled,  that  they  (bould 
look  forward,  or  on  the  ground,  and  that  they  (houM 
always  keep  their  hands  within  their  robes.  A  AupM 
inconfiderate  perfon,  one  who  would  not  liften  lo  m- 
ftruftion,  but  was  carelefs  of  whatever  the  world  might 
fay  of  him,  the  Lacedemoniaiw  treated  as  a  fcanda!  to 
human  nature ;  with  fuch  a  one  thcy  would  not  con- 
verfe,  but  threw  him  ofF  as  a  rotten-branch  and  wortb- 
lefs  meraber  of  fociety.  » 

VIII.  The  plainncfs  of  their  manners,  and  ihdr  be-itina{. 
ing  fo  very  much  addifted  to  war,  made  the  Lacedc- 
monians  lefs  fohd  of  the  fciences  than  'the  re(l  of  the 
Grteks.     A  foldier  was  the  only  reputable  pTofeflion 

in  Sparta  4  a  mechanic  or  huft>andman  was  tnoagbt  t 
low  (ellow.  The  reafon  of  this  was,  that  they  im^ 
ned  pro^elTions  which  required  mucK  labour,  fome  crai- 
llant  poAure,  being  continually  in  the  houfc,  or  alwaj» 
about  a  fire,  weakened  ihe  body  and  depreffcd  tbe 
mind  :  whereas  a  raan'  brought  up  hardily,  was  equaBy 
fit  to  attend  the  lervice  of  tKe  repuhlic  in  time'  91 
and  to  fight  its  battles  xvhen  engaged  in  *art 


iof  thiscultom,  urging,  that  triere  could  be  no  danger     peace,  and  to  tigtit  its  batties  wnen  engagea  in  wart 
from  nakedn6fs  tdthe  morals  6i  youlh  whofe  minds     Such  occupatlons  as  were  neceirary  to  be  ioUowed  6r 


were  fortified  and  habituated  to  virtue.  One  of  Ly- 
curgus's  principal  views  in  his  inftitutions,  was  to  era- 
dicate  Ihe  very  feeds  of  civil  diiTenSon  in  Tiis  republic. 
Hoce  ij^roceeded  the  equal  diviiion  of  eftates  injoined 
hj  him;  hence  the  ccmtempt  of  wealth,  and  the  negle£l 

4 


the  bcnefit  of  the  whole,  as  huibandry,  agricuhnre. 
and  the  like,  were  left  to  thcir  (laves  the  llelotes;  bw 
for  curious  arts,  and  fuch  as  ferved  only  to  luxary,  tb^ 
would  not  fo  much  as  fuffer  them  to  be  introduced  m 
their  city  j  in  confe<juence  of  which,  rhetoricians,  *»• 
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gon^.lbitiplup,  .uid  dealers  in  money. 
Ti)».S^tans  admitted  not  any  of  tbe  theatrical  diver- 
Sats^j^^og  thtm  i  they  would  not  bear  the  repreren- 
t^tjl^  9f ,  fiviJ  ?ven,,U»  proidwe  good;  but  other  kinda 
of  poetry  were  admitted,  provided  the  inagiAnites  had 
t|;|e,^jiAL>of..piece*.tef<»K^«}r,v«,ere  banded  to  the 

\!4^,'b9, ^liiiijn^, '  liieH  ^e,fte4 ,  trevltx,  of  fpeech, 
V  W^^S^r^^^^r^^^rp»  Jr<Mn.lhei,r  yery  j|»fancy, 
ney^  t,^.iatp«(^  thjoiteWcs.  ipi.nwre  w.tjjcds  thw»  werc 
ft^]^^necefij»ry  >  whence  •  coiici^l*  apji/entenLioos  ora- 
tofj(Jf  t^Jtbi»  day  ttyled  Lf(tintf.  In  ^nriting.  they  ufcd 
tiun^nf;  concilĕners;  of  which.weKave  ^  Ggnal  iD^ancc 
inalette^;of  Arphidamus  to.the  Eleaps,  wtien  he  un- 
ifniloa^  ihit  ^h<^.h«d  fom^  thought* pt.^iTtlting  the 
Arc^dViiV.,  Itoinlhus:  ".ArcWdamus  ^to  the  Eleans : 
bM  gpo^  ^  b<;  quiet."  And  tbereEore  Epwninondas 
tlipug^  that  he  had  reafon  to  glory  in  having  forced 
tt».  ^partans  to  abandon  thcjir..mQDofyUabIcs,  and  to 
knatMn.  th^r  difcourres. 

7he  grcateA  part  of  their  educationconCiied  in  «• 
\iDg  their  youth  rieht  ideas  of  men  and  things :  tne. 
ircn.or  maller  propouid  queAIons,  and  either  commend> 
«4  the  anfwers  that  were  made  him,  or  reproved  fuch 
as  anfwercd  weakly.  In  tbefe  queftiona,  all  matto-s, 
either  of  a  trivial  or  abdrure  nature,  were  equally  avoid- 
ed  i  and  they  were  conBned  to  fuch  points  as  were  of 
the  htghell  importance  in  civil  life  ■,  fuch  as,  Who  was 
the  beft  man  in  the  city  ?  wherein  lay  the  merit  of 
(iich  an  a£lion  ?  and,  Whether  this  or  that  hero^s  fame 
was  well-founded  ?,  Harmle&  raillery  was  greatly  en- 
eoaraged  }  and  this,  joined  to  their  (hort  manner  Qf 
^king,  rendered  laconic  replies  univerfally  admired. 

Maiic  was  much  encouraged  ;  but  in  this,  as  in  other 
diings,  they.adhered  to  that  which  had  been  in  favoui 
«ith  tbeir  ancedors  •,  nay,  they  were  fo  &n&  thereiii, 
that  they  would  not  permit  their  flaves  to  leam  eilher 
the  tuoe  or  the  words  of  Iheir  moft  admired  odes ;  or, 
which  is  all  one,  they  would  not  permit  them  to  fing 
tbcm  tf  they  bad  leamed  tbem.  Though  the  youth  of 
the  male  (ex  weie  much  cherithed  and  beloved,  as  thofe 
that  were  to  build  up  and  continue  the  future  glory  of 
the  ftate,  yet  in  Sparta  it  wa«  a  virtuous  snd  modeii  af- 
kdaou,'  untinged  with  that  fenluality  which  was  fo 
icandalous  it  Athens.  The  good  effe^s  of  this  part  of 
Lvcurgus't  iniiitutions  were  feen  in  the  union  that 
mgned  among  his  citizens ;  and  which  was  fo  extra- 
«kdinary,  that  even  in  cafes  of  competition,  it  was  hard* 
ly  known  that  rivals  bore  ill-will  to  each  other ;  but, 
on  the  contrary,  their  love  to  the  fame  perfon  begat  a 
iecondary  friend(hip  among  lhemrelves,  and  united  them 
in  all  things  which  might  be  for  the  benefit  of  the  pcr- 
ien  beIoved. 

Some  authors  have  accufed  this  great  Iawgiver  of  en- 
couraging  theft  in  his  inttitutions ;  which,  they  fay, 
wis  not  held  fcandaIous  among  the  Spartans,  if  it  were 
&>' dexteroufly  managed  as  that  the  perfon  was.not  de- 
teAed  in  it.  But  this  is  certain,  and  feems  to  be  a 
ftrdng  contradidion  of  the  heinous  charge,  that  when  a 
tlieft  was  difcoVered,  it  was  puniAied  with  the  utmoA 
icTnity :  a  peribn  even  fufpe&ed  of  it  would  endure 
the  heavieft  puniOimentt  ratber  than  acknowledge  it, 
and  be  branded  with  f6  bafe  a  crime. 

IX.  The  exercifes  inAituted  by  law  hl\  «inder  the 
ninth  table.     In  thefe  all  the  Greeks  were  cxtremely 
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but  die  Lacedemonians  in  a  degree  b^ond  SfMn«.' 
the  reftj  fQr  if  a  youth,  by  hi»  corpuleiice,  or  aay'  * '  " 
other  means,  became  unfit  £ar  thefe  exercifes,  hc  under* 
went  public  contempt  at  Ieaft,  if  not  bani&ment.»». 
Hunting  was  the  uCual  diverfien  of  their  chiidren  ;  nay,i 
it  was  made  a  patt  of  thcir  education,  becaufe  it  hadi 
a  tendency  to  ftrcngthen  their  limbt,  and  to  ren^. 
thofe  who  pra£lifed  it  Pupple  and  ilcet:  they  likewife< 
bred  up  dogs  for  hunting  ^vith  great  care.  They  had 
a  kind  of  public  dances,  in  which  tbey  exceedingly  de- 
Ughted,  and  which  were  common  alike  to  rirgins  and 
young  men  :  indeed,  in  all  their  fports,  girls  were  allow- 
ed  to  divert  tbemfelve5  with  the  youths  :  infomuch, 
that,  at  darting,  Uuowing  the  quoit,  pitching  the  bar, 
and  liich  like  robuA  diverfiaiit,  tbe  vromen  were  at  dcK» 
terous  as  the  men.  For  the  mBnifeft  oddity  of  this  pro» 
ceeding,  Lycurgus  aOlgned  no  other  reafon,  than  that  he 
fought  to  rcnder  women,  as  well  at  men,  ftrong  and 
hcalthy,  that  the  cbildren  they  brought  forth  might  be 
ib  too.  Yiolent  exercilĕs,  and  a  laborious  kind  of  life,. 
were  only  enjoined  the  youth ;  for  when  they  were 
grown  up  to  men't  eftate,  that  is,  were  upwards  of  30 
yeart  old,  they  were  exempted  from  all  kindt  of  labour, 
aod  employed  themiekes  wholly  either  b  affairs  of  ftate 
or  in  war.  They  had  a  method  of  whipping,  at  a  cct-». 
tain  time,  young  men  in  the  temple  of  Diana,  and  about 
her  altar ',  whidi,  however  palliated,  was  certainly  un- 
natural  aod  cruel.  It  was  efteemed  a  great  lionour 
to  fuftain  thefe  Aagellations  without  weeping,  groan- 
ing,  or  Aiowing  any  ienfe  of  pain ;  and  the  thirft  of 
glory  was  fo  ftrong  in  thefe  young  minds,  that  they 
very  frequently  fufiered  death  without  Aicdding  a  tear 
or  breathlhg  a  figh.  A  defire  of  overcoming  all  tlie 
«^akneSts  01  human  nature,  and  thereby  rendering  his 
Spartans  not  only  fuperior  to  their  neighbours,  but  to 
their  fpecies,  runt  thiough  many  of  tlie  inAitutions  of 
Lycurgus ;  which  principle,  if  well  attended  to,  tho« 
rouglily  explains  them,  and  without  attending  to  which 
it  is  impoAible  to  give  any  account  of  them  at  alL  ^ 

X.  Gold    and  filver  were,   by  the  conftitutiont  of  Money, 
Lycurgus,   made  of  no  value  in  Sparta.     He  was  {alit^c. 
well  appriz«d  of  the  danger  of  richet,  that  he  made  the 

very  poi^eAion  of  them  venal  j  l>ut  at  there  wai  no  li- 
ving  without  fome  fort  of  money,  that  is,  fome  commo» 
meafure  or  ftandard  of  the  worth  of  things,  he  diiedt- 
ed  an  iron  coinage,  whereby  the  Spartans  were  iiip» 
plied  with  the  ufeful  money,  and  at  the  fame  time  had- 
no  temptation  to  covetoufnefs  afforded  them  ;  for  a  veiy 
fmall  fum  was  fuflicient  to  load  a  couple.of  hories,  and 
a  great  one  miift  have  been  kept  in  a  bam  orwarehouie.'' 
The  introdudion  of  all  f6teign  money  was  alfo  prohibited, 
that  corruption  might  not  enter  under  the  name  of  cain* 
merce.  The  moft  ancient  method  of  dealing,  viz.  by 
barter,  or  exchange  of  one  commodity  for  anothcr,  wa« 
preferved  by  law  in  Sparta  long  after  it  had  Mne  into 
difufe  every where  elfe.  Intereft  was  a  thing  ibroidden  ia 
the  Spartan  commonweali.h ;  where  they  nad  alfo  a  law 
againft  alienation  of  lands,  accepUng  prefentsirun  fo« 
rdgners,  even  without  the  liinits  of  their  c^vn  h^untry. 
and  wlien  their  authority  and  charader  iKj;J^t  well  ieem 
to  excttfe  them.  •      *S 

XI.  Such  of  the  laws  of  Spar^a  as  reUted  t-~^outt«  of  p<»>.^<tf 
juftice  may  be  brought  ujicUrr  the  .»th  table.     ThirtyJ'**'^** 
yeart  muft  have  p^d  o^^^r  the  head  Ct  himiwho  had° 

a  right   t«  concer.i  himfelfiin  juiidical  proceedingt. 
4  A  Young 
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Toong  men  were  thougiit  utiAt  &r  tliein  i  and  it  m» 
'eren  neld  indecent,  and  of  111  leport,  fcr  •  nan  to 
have  any  fandne£i  ior  lair-iiiits,  or  to  be  lnifying  hiia- 
f^  at  the  tribunah,  wbt»  he  had  no  B<air&  tben  of 
hi«  own.  fiy  thefe  rules  Lyourgus  thought  t»  (hut 
dat  lidgioiifad8,  and  to  pievent  that  nHihipiieity  of 
f«its  which  B  always  Jcaadalous  in  a  Aatc.  As  yoimg 
people  were  not  permitted  to  inquire  aboot  the  laws 
of  other  countries,  and  as  they  were  hindered  £rom 
hearing  judicial  proceedings  in  their  courts,  ib  they 
were  ]ikewife  foTbidden  to  aik  any  queAion«  abeut,  or 
to  en4eavottr  to  difco*er,  the  revfons  of  thĕ  lawa  by 
which  thenlelves  were  governed.  Obedienee  w«s  their 
«Jnty ;  and  to  that  alone  thej  wonld  have  tbcm  kcpt. 
Men  of  abandoned  cbatadkers,  or  who  were  notorioi^yi 
of  ill  fame,  lofl  all  right  af  giving  their  votas  in  reQ)eA 
of  pubNe  affairs,  or  of  fpcaktng  in  pttblk  aSemblies } 
ibr  they  would  not  believe  that  an  ill  man  in  ptivate 
life  conld  nuan  his  country  bettei  th«n  he  did  his  neighi- 
bour. 

XII.  Till  B  man  was  30  years  old,  he  was  not  ca> 
pable  of  ferving  in  the  army,  as  the  beit  authors  agree  ; 
though  ibme  think  that  the  military  age  is  not  weU 
afcertained  by  ancient  writen.  They'werc  forbiddeB 
to  march  at  any  timc  beibre  the  fiill-mo*n ;  tbe  rea- 
liin  of  which  law  ie  very  hard  to  be  difi:overed)  if  in- 
d«ed  it  had  any  rcB(bn  at  all,  or  was  not  rather  feimded 
on  fome  faperflitioos  opinioB,  that  ibli  was  a  more 
liick^  conjundute  than  any  otber.  They  were  like- 
wire  forbiddcn  to  figfat  often  againK  the  £rme  edemy ) 
which  was  one  of  the  wifeft  makims  in  the  pelitical 
fyftem  ai  Lycurgus :  and  Agciilaus,  by  oSeHding  a- 
gainll  it,  deilroyed  the  power  of  bis  countiy,  and  loft 
her  that  aathority  which  ibr  many  ages  ihe  maintai%- 
ed  over  the  reft  of  Greece  ;  for,  by  continually  war- 
ring  againA  the  Thebaas,  to  whom  hc  had  an  invete- 
rate  hatred,  he  at  laft  bcat  tban  inlo  tha  knowladgo 
ci  the  «rt  of  WM,  and  enabied  tliem,  under  the  com- 
mand  of  Epamtnondas,  to  maintain  for  a  time  the  prin- 
cipaKtyo^  Gi«<ce.  Matitime  aSairs  they  were  forliid- 
den  to  meddle  with,  theugh  the  neceinty  of  thingi  com- 
pelled  them,  in  ptoceb  of  tmt,  to  tranfgrers  this  inllitu» 
tion,  and  by  dCgrces  to  transfer  to  themfelves  the  domi- 
trion  of  the  iiea  as  well  a*  of  the  land  :  but,  aiter  the  Pe- 
loponnclian  war,  they  again  negle^d  naval  aSairs  {trm 
»perfaafi<in  that  iitilors  atid  ArangcTs  corfupted  thofe 
tioth  whom  they  conyeried.  A^s  they  never  fortiiied 
aptKta,  they  w«v<  n«t  ready  to  undert^e  iieges  :  iight- 
ittg  in  tbe  iicld  was  their  proper  province,  and,  while 
thcy  cculd  orattKHne  th«r  cnemies  there,  they  rightly 
canceived  that  notUng  coold  hurt  them  at  home.  In 
tiaK  of  ^Mt  they  rakxcd  £omewhat  of  their  &ndi  man* 
ner  of  tiving,  in  w4iich  they  were  ADgBkr.  The  ttw 
mfon  ibr  this  was^  in  «11  ptobabiiity,  that  war  might 
be  k(s  hutdenieme  to  them ;  for,  as  we  have  more  than 
once  obferved,  a  drang  d<fn«  t*  render  them  b^ld  and 
watlike  was  tiw  nngning  p^iTtMi  of  their  kgiAator.  They 
w«re  ^orbidden  to  reAsnn  long  encanmed  in  the  Cnte 
plac»,  as  weH  t»  hindcr  thcir  being  iurprired,  as  that 
thrymight  be  moM  tT*iAkfanie  totiicir  enemtts,  bj 
watting  every  comer  of  their  country.  They  flept  all  • 
rright  m  Uietr  atmDtir ;  but  their  «aitgaards  were  not 
ailtnreil  their  ihielch,  dnt,  beiatg  amyrtmded  af  defence, 
tbey  ■ngbt  not  dan  ts  Oeep.  in  all  eltpeditions  they 
wcfe  eoBsM  ia  the  pc(fot«ia«ce  «f  teligtoi»  tkes  j  aiid, 
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afte»  thetr  eamang.  meal  m»  over,  tbe  fi>Uicrs;&iiis-<toN 
gotlier  hytmi»  to  thcir-gpds.  "Wbta  they  wcse  i&nt 
to  engiu^,  the  king  fBcriiiced  to  the  iwiies^  that,  fay  ^' 
tlieir  atnilaMce,  tbey  might  be  enabled  to.  pe^Brm  dceds 
worthy  of  being  reooided  tD  latcA  tiaKt.  Thcn  thc 
army  adranced  in  otder  to  tbe  ibuad  af  Autes^  which 
played  the  hymn  of  Caiior.  Tbe  king  hjmielf  fimg  tbe 
paean,  whicb  was  tho  fignat  to  charge.  Tbis  was  dene 
wth  all  the-  f«kmMty  iBaaginable;  «nd  die  iiddjtm 
wcre  fure  eitber  to  «anq«icr  ar  dw  :  indeed  tbey  had  no 
othcr  cboice  ;  for  if  thcy  ikd  tliey  werc  in&nMui,  an^ 
kt  den^  of  being  ilain,  even  by  thcir  ewn  motheta,  icr 
di%racmg|  thcir  Aimilies.  Ii»  this  coiififled  ali  the  eiH 
oelkncy  of  the  Spartan  woaen,  who,  if  poSble,  cKced. 
ed  in  brarery  the  men,  netwr  laaocnting  over  hoibanda 
or  fims,  if  they  died  honourably  in  tkc  field;  bnt  dc- 
ploring  the  ihame  broBght  om  their  honie^  x£  either  the 
Me  or  the  olher  efaapcd  by  iliglit.  The  throwing  smff 
a  ihieM  aJfo  indoced  iit£B»y ;  and,  witk  reTped  to  this, 
mothers,  when  they  embraced  tbeir  depatting  ibns,  we» 
wont  to  cautien  thcm,  that  they  ih«uld  «ither  ntnm 
stmcd  as  they  were,  or  be  brought  b^ck  fo  whea  thcj 
were  dead  ;  ibr,  as  we  have  obicryed,  fiich  as  werc  ikia 
in  battle  were  nevesthekfs  biiried  in  their  owd  comitiy. 
When  they  made  their  enemies  fly,  they  pwiiied  no 
lenger  thao  till  Yidoiy  was  ccrtain ;  iwcaufe  they  wculi 
fecm  to  fight  rather  for  the  lionour  of  conqiietitig,  than 
of  putting  their  cneaoM»  to  death.  Aeconiing  to  thcKi 
eacelknt  rulcs  of  war,  they  were  bouni  not  to  fyiA  tbe 
dead  bodics  of  their  enemies ;  but  ia  procefs  of  timc, 
this,  and  indeed  matiy  othar  of  their  meft  etccelknt  le. 
giriatioM,  fell  into  defuetude.  He  who  oweacame  fay 
nratagem,  offered  up  an  ox  to  Mars ;  wiMieaa  be  nii» 
conqueted  by  ibrcc,  offered  up  only  a  cock  )  the  ibiiMt 
being  elteemcd  mote  numly  than  the  latter.  Afier  4» 
years  icrviee,  a  man  was,  l^  law^  no  loDger  requirei  t« 
go  into  the  field ;  and  conieipiendy,  if  t£«  militaiy  aga 
wat  30,  the  Spartatu  werc  not  held  intalida  tiil  my 
wert  70. 

SPARTIANUS,  JEum,  a  Latki  UHorian,  «dw 
wrote  the  livet  of  Adrian,  CaracaUa,  and  fbur  oiher 
Roman  emperors.  He  Iived  imder  iihe  reign  of  Di«> 
ckiian,  about  the  year  2^. 

SPARTIUM,  Broom,  agenw<if  phntabekngii^ 
to  the  ckfi  of  diadelphia,  aad  etder  of  decaadiia ;  bm 
in  the  natural  fyilem  arranged  niider  the  jad  order, 
P«/>i/;sM<v<r.     See  BoTANY  I)k/ex. 

The  Aower  buds  are  in  foiBe  eountiiea  pickkd,  wai 
eaten  as  capen ;  and  the  iceds  havB  becn  uied  at  n  bad 
fubftitnte  for  coffeek  The  brancbts  are  u&d  ibr  ma- 
hing  befoms,  and  tanning  kathcr,  Thcy  are  alib  \M 
inftead  ef  thatch  to  c«v«r  houfet.  The  old  wood  tu' 
nilhes  the  cabinet-maker  with  beauti&l  materiaii  lir 
vaneering.  Thc  tender  branches  are  tn  fo«e  plaecs 
mixed  wtth  hops  Tm:  brewing,  and  the  aaaccratcd  baik 
may  be  m«nii£idttred  into  clotlK 

The  jmneeum^  or  .Spaniih  broom,  growt  natiinlty  w 
the  fouthem  provin«es  of  Fnmce,  as  weU  as  in  «therpartt 
of  tbe  (balh  of  Enrope.  It  grows  in  thc  poorelt  iSt,T»^ 
on  the  Aecpeii  declivitiet  of  the  hills,  in  a  aony  iĕiI,''Z^ 
where  h»dly  any  cther  pknt  eould  vc^etate.  61  a  few 
yean  it  makes  a  vigoi«Bt  Sirub  ;  inGnuating  tts  raoM 
between  the  interiiices  ef  the  ftones,  it  l»iids  the  fa^ 
and  rCteint  the  CHiall  portion  of  vegetabk  eartb  icattaied 
over  ttMile  Wiia,  wteh  the  autunmal  rains  wooid  oiker. 
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«■  «jfe.inB»  •m^r.  It  isinoft  cMy  nHcd  fiK)m  fred,  wUA     Mother 
■'iinfiiaUy  fown  in  lannary,  aftar  tbe  gioand  hBt-recei' 
yti  a  %bt  drei&ng. 

Hic  ibnib  Csnrci  t«ro  iifeiul  purpoles.  Its  branohes 
jricdd  a  thread  af -which  lincn  it  «Mde,  and  in  winter  fiip>- 
portihcepand  goatt. 

In  namiCiAuring  thiaed  fir«ai  brooa,  the  youngcA 
]dants.a>e  cot  in  the  nonth  ef  Augi>ft,  er  aCter  hBrveft' 
and  gathened  togcther  in  bundles,  which  atiirit  are  laid 
in  the  fiin  to  dry :  they  aK  then  beatcn  with  a  piece  of 
iNMd,  tMftked  in  *  tr*er  or  pond,  and  left  to  fteep  in 
liK  water  fbr  «bMt  fimr  hours.  The  bundles  thoi 
jnpaaui  are  taken  t»  a  little  diilance  itoaa  (he  water, 
aad4aid  an  a  hellow  phoe  aaade  for  them,  where  they 
ue  ceMted  with  lem  or  itraw,  and  renain  thns  to  ileep 
ibr  eight  ar  nine  dajrs  j  during  which  dme,  all  that  it 
aeecSaiy,  ii  to  throw  a  little  watcr  onee  a-day  on  the 
haap,  without  uttcovering  tbe  broom.  Aiter  Uiis,  the 
bwKUes  are  well  wsihed,  the  grcen  rind  of  tlie  pknt  or 
ayidetuii»  oomcs  off,  and  the  fibrout  part  remains ;  each 
hadle  ia  dien  beaten  with  a  wooden  hammer.upon  a 
ieoe,  'to  detach  all  the  threads,  which  aie  at  the  fame 
tiaK  careiully  drawn  to  the  «Ktremity  of  the  branches. 
Aiter  this  operotion,  the  fiaggots  are  nntied,  and  fpread 
upon  ilones  or  riicks  tiU'they  are  dry.  The  twigs  mud 
aot  be  peded  till  they  are  perfe€Uy  dry ;  they  are  Uien 
dicfied  wtth  the  comb,  and  thethreads  are  feparated  ac- 
ooidii^  to  tha  fiMnefs,  and  fpun  npon  a  wheel. 

The  linan  aade  of  thb  tluead  ierm  varioas  purpofes 
ainiral«cono«y.  The  coBffeii  is  empldycd  in  mEdtiiig 
fecks  and  ether  ilrong  cleths  fi>r  carrying  grain  or 
iccdc.  Of  the  fineil  is  made  bed,  taUe,  and  body  K^ 
an.  The  peafents  in  feveral  places  iife  no  other,  fiir 
they  are  anaoquaintcd  with  tlie  culture  of  hemp  or  (lax, 
iiieiri(Hl  being  too  diy  and  too  banren  for  raiiing  them. 
Tbe  doth  made  with  the  thread  ef  the  broom  is  yery 
oiĕ&d  }  it  u  ai  Mt  as  that  made  of  hemp ;  and  h  would 
pahaps  look  as  well  as  that  made  of  ilax  if  it  was 
BBore  careinlly  fpun.  It  becomes  white  in  proportkm 
ask  is  ileeped.  The  price  of  die  iineft  thread,  when 
it  is  iblif,  whach  feldom  happem,  is  genenlly  about  ■ 
fiiil]ing  a  peond. 

The  other  ufe  to  which  this  broom  is  npplied,  is  to 
waaitaiB  iheep  aqd  goats  during  wiirter.  In  the  moontains 
of  Lower  Languedoc  thefe  animals  have  no  other  ibod 
ipom  Ne*amber  to  April,  except  tbe  leaves  of  tiees  pre- 
ierved.  The  branches  -o^  this  broom  thereibre  are  ■  re- 
ienRe  thc  more  pieciotR,  tbat  it  is  the  only  ireih  nou- 
liihineRt  which  at  that  feafen  the  ilocks  can  piocare, 
aad'they  ptcfer  it  atall  times  to  every  other  plant.  In 
ine  -weather  the  iheep  are  led  out  to  feed  on  the  broom 
wlwre  it  growt;  but  in  bad  weather  the  ihepherds  cut 
d»  bianchct,  and  bring  them  to  the  (heep  folds.  There 
is,  howeicr,  an  incoirvenience  attending  the  continued 
<dĕ  of  thit  foed.  It  generally  produces  inAammation  in 
the  itrinary  palTages.  But  this  inconvenience  is  eafily 
ntatmtd  by  cooUng  drink,  «r  a  change  of  ibod,  or  by 
mdag  the  broom  with  fomething  elfe. 

it  is  'pechaps  needlefs  to  add,  that  it  difiers  much 
btm  the  braom  that  is  common  everywheTe  in  the  north 
of  Earope,  ttiough  this  too,  in  many  (Jaees,  is  afed  ^ 
iiiod  to  cattle.  Beth  of  them  produce  Aowers  that 
ata  v«ry  mach  reforted  to  by  bees,  as  they  contain  a 
gicat  qnaiidty  of  honey  juice.     And  this  ihould  be 
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indueement  i.o  tiie  eoltiveUoii  bf -(itKe  6peiu& 
broom. 

SPARUS,  GiLTHSAS,  a  genus  of  fiihes  belongmg  to  t 
the  ocder  of /^rerwi     See  IchthyoijOgy /mAar.    The 
farus  euratus,  er  gikhead,  was  weU  known  to  the  Bo- 
mans,  who  did  not  eileem  them  unlefs  -they  were  ied 
with  Luciine  oyfters,  as  Martial  inibrms  ua, 

Nbn  omnis  UuJem  pretium^ue  AuRJTA  meratur, 
SeJ  quifi>lus  erit  concha  Lucrina  cibus. 

Lib.  ziii.  £p.  93. 

SPASM,  aconvttIfion.     See^MCDiciNE,  11°  278. 

SPATHA,  in  BotaiUf,  a  (lieath ;  a  fpecies  o  calyx 
-which  borils  lengthwife,  and  protrudes  a  ilalk  iiipporting 
ene  or  more  -  iiowers,  «diidi  commonly  i)ave  ho  perian^ 
-thium  or  ilower-cup. 

SPATHAOEJE  (from  ^tia,  «  a  iheath"),  the 
name  of  the  ninth  order  in  Ltnnseus^s  Fragments  of  -a 
■Natural  Method,  ronfiiling  of  plants  whafe  Aoweis  are 
protnided  from  a  fpatha  or  iheath.  See  Botany  Iit- 
deu. 

8PATHELIA,  a  geaus  ef  plants  belonging  to  the 
clafs  of  pentandria,  and  to  the  order  of  trigynia.  See 
BoTAjre  Inde*. 

8PAW,     SeeSTA. 

•SPAWN,  in  Natural  H^ory,  the  eggs  of  fi<hes  o* 
frogs. 

SPAYENTO.    SeeScAHTO. 

SPAVIN,  hi  the  manege,  a  diieafe  in  hories,  bein^ 
a  iwdUng  or  iHfihefe,  uibany  in  the  ham,  occafioning  a 
lamene&.    See  Fakkiery  Index. 

SPAYING,  or  Sfading,  the  operation  of  cailra- 
ting  the  ^emalcs  of  feveral  kinds  of  animals,  as  fowt, 
bitdhes,  '&e.  to  preveiit  any  iarther  concepdon,  and 
promote  thcir  iattening.  It  is  peribrmed  by  cutting 
them  in  the  mid  iiank,  on  the  leit  fide,  with  a  iharp 
knife  or  lancet,  taking  out  the  uterus,  and  cutting  it 
off,  and  fo  iiitching  up  the  wound,  anointing  the  part 
with  tar,  and  keeping  the  animal  warm  for  two  or 
three  days.  The  ufual  way  is  to  make  the  incifion 
aHope,  two  inches  and  a  half  long  ;  that  the  fore-finger 
may  be  put  in  towards  the  baek,  to  ieel  iat  the  ovaries, 
which  are  two  kemels  as  big  as  acoms  on  both  fides  ai 
the  uterot,  one  af  which  is  drawn  to  the  wpnnd,  and 
thns  both  taken  out. 

SPEAKER  of  the  Houfe  ofCommont,  a  member  of 
the  hoafe  ele£led  by  a  majority  of  notes  thereaf  to  aft 
as  churman  or  prefident  in  pnttine  qoeftions,  readin^ 
briefii,  or  bllls,  keeping  order,  reprmianding  the  refrac- 
tory,  adjouming  the  hoafe,  &c.     See  Parliament. 

SPEAKING,  tlie  art  or  ad  of  expre<rnig  one'i 
thooghts  in  articulate  fonnds  or  words.  See  Grak- 
MAR,  Languace,  Reading,  and  Oratort,  Part  i% 

SPEAKINC-Trumpet.     See  Trumpbt. 

SPEAR-MiNT.     See  Mewtha,  Botakt  Meic. 

SPEAR-Wort.     See  Ramjnculus,  Botant  Mex.  ■ 

SPECIAL,  feaiething  that  is  particukr,  orhasa 
psrticulaT  defignation  7  m>m  the  Hjasia  fji>ecie*,  in  oppo< 
fition  to  lite  genera/,  hom  gemis. 

SPECIE-S,  in  Logie,  a  relethre  tenii,  exprefling  an 
idea  which  is  comprilĕd  under  fome  general  one  called  a 
gemiT.     See  Looic.N"  68. 

SreciEs,  in  Commerce,  the  feveral  pieces  of  gold, 

filver,   copper,   Scc.    which   having  pafied  their  iiilt 
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-^iecics   opRpanilMm  and  oatMg*^  «m  currnit  inpuUia. 

Jl  MoN£T.    ■      • 

-'Spcciec  Sinxnia,  mA/gebn,  ate  tke  letten,  fynbdb,  nuukc, 
.<4)r  charadeis,  which  repnicnt  the  ^tiantitie*  in  c^y  ape- 
ration  or  equatioa.  Thi»  (hort  and  adyantageous  my 
oiF  notation  waa  chieAy  intraduced  by  Yicta,  about  the 
year  1 590 ;  ■  and  by  aoeanB  of  it  he  «ade  many  dif- 
/coveries  in  algcbra,  not  beCore  taken  noUce  of. 

Spscies,  in  Optiet,  the  image  painted  on  th«  retina 
by  the  rays  of  light  reile^ted  froni  the  feveral  pointt  of 
the  Turiaoe  of  an  objed,  received  by  the  pupil,  and 
CoUeded  in  thcir  paSage  tbroagh  the  crydaliine,  &c. 

It  has  been  -  a  matter  of  difpute  among  philoropben, 
whether  the  fpecie*  of  objeAs  wbich  g)v«  the  ibul  an  oc- 
caGon  of  feeing,  be  an  ettuiion  of  the  fi)bilance  oT  tiae 
body  'y  a  mere  impreAion  which  they  make  .on  all  bo- 
dies  under  certain  circumitances  \  or  wliether  thcy  are 
not  Ibme  more  fubtile  body,  fuch  as  light  The  modem* 
liave  decided  this  point  by  the  invention  of  arti£cial 
eyes,  in  whtch  the  fpecies  of  objcAs  are  Teceived  on  pa- 
per,  in  the  fame  manner  as  in  the  natural  eye. 

SPECIEIC,  in  PhUofoftluf,  that  which  is  pecoliar  to 
any  thing,  and  diAinguiihet  tt  from  all  «thers. 

Sp£ciFiCs,  in  Medidne,  By  fpecific8  is  not-aicant 
fucb  as  infallibly  and  in  aU  patientc  produce  ialutary 
cffe£U.  Suoh  medicines  ate  not  to  be  expedcd,  be- 
caafe  the  operationt  and  eiFe£ts  of  remedies  are  not 
{ormally  inherent  in  them,  bnt  dcpend  iipon  the  mu- 
tual  a£tion  and  readion  of  the  body  aitd  mcdicine  upon 
rach  'other  }  hence  the  various  effe£ts  o{  the  fame  me- 
dicine  in  the  fame  lcind  of  difarders  in  diffeient  pa- 
tients,  and  in  the  faine  patient  at  different  times.  £y 
fpecifie  medicmcs  we  underiland  fuch  medicines  as  are 
iound  to  be  more  unifonn  in  thcir  effe£ls  than  othen  in  . 
any  particular  diforder. 

SpeciFJC  Cravi/y,  is  a  term  much  employed  in  the 
ilifcufl)ons  of  modern  phyiics.  It'expreffes  the  weight 
of  any  particular  kind  of  matter,  as  compared  with  the 
.weight  of  ijie  £une  bulk  of  fome  other  body  of  which^ 
the  weight  is  fuppofed  to  be  familiarly  known,  and  is 
tberefore  taken  for  the  (landard  of  comparifon.  The 
body  generaUy  made  ui«  of  £»r  thit  purpoie  ia  pure 
water. 

The  fpecific  graTity  of  bodies  is  a  very  inteteiling 

queftion  both  to  the  phiIofopher  and  to  the  man  of 

't>ufinefs.   The  philofopher  conCders  the  weights  of  bodies 

as  meafures  of  the  number  of  material  atomi,  or  the 

jquantity  of  matter  which  they  contain.     This  he  does 

on  the  fuppofition  that  every  atom  of  matter  u  of  the 

fame  weight,  whatever  may  be  its  reniible  form.     This 

iuppofition,  however,  is  made  by  him  with  caution,  and 

he  has  recourfe   to  fpecific  giavity  for  aicertaining  its 

truth  in  various  wayt.     'i^hu  (hall  be  confidered  by  and 

by.     The  man  of  bufine(k  entertains  no  doubt  oi  the 

.  matter,  and  proceeds  on  it  as  a  fure  guide  in  his  moA 

intere(ling  tranfa^ons.     We   meBfure  commodities  of 

yarious  kinds  by  tons,  pounds,  and  ounces,  in  the  fame 

manner  ss  we  meafure  tliem  by  yards,  /eet,  and  inches,  or 

by  bulhels,  gallons,  and   pints }  nay,?  we  do  this  with 

much   greater  conAdence,  and  prcKcr  this  meafuremcnt 

to  all  others,  whenever  we  aie  much  intere(led  to  know 

the  exaA  proporlions   of  matter  that  bodies  contain. 

The  weight  of  a  quantity  of  grain  is  aUowed  to  inform 

us  much  more  exadly  of  its  real  quantity  of  ufeful  mat- 

%tx  than  the  moft  accurate  ntcaTure  of  its  bulk,    We  iec 


many  circnaiiUhieii  whicb  can  vmf  ttie  bolk  of  t  qifa-  'M| 
tity  of  matter,  and  thefe  are  iieguently  bich  as  we  caa-  ^^U 
not  regulate  oc  prevcnt }  but  we  know  very  iew  iBdecd^*^ 
that  can  make  aay  renfibk  chonge-in  diit  weight  «ith. 
out  the  addltion  or  ab&raftion  of  othet  ntatter.  £«ai 
taking  it  to  the  fummit  of  a  high  mountain,  ot  iioai  tke 
equator  to  the  polar  regioih,'  will'  smJu  no  change  in  its 
weight  as  it  is  afcertained  by  thc  balanoe,  becaiiie  thn 
is  the  fame  real  ditninution  of  weigkt  in.the  pounds  lad 
ounces  ufed  in  the  examination.  , , 

Notwithftanding  the  unavoidable«h(nge  wliich  heat 
and  cold  make  in  tbe  bulk  of  bediet,  and  the  petmaiiciit 
vaiieties  of  th»  (ame  Itind  of  matter  .whtch  aic  caaied 
by  diffetent  circumliances  of  giowth,  toKtuie,  Stc  aali 
kinds  of  niatter  have  a  certatn  conAwtcy  in  thedeoG^ 
of  their  particles,  and  thei«&re  in  tbe  weight  of  a  gim 
bulk.  Thus  tlie  purity  of  gold,  and  its  degree  of  adid- 
teration,  may  bc  inferred  from  itt  weight,  it  bdng  poiet 
in  propoTtion  at  it  is  more  deniĕ.  The  denfiiy,  thcc*- 
fi>re,  of  different  kinds  of  tangiblc  matter  liecoases  cha. 
raderiilic  ef  the  lund,  and  a  te(t  of  its  puiily  ;  it  nuuki 
a  particular  appearance  in  which  matter  exiilt,  and  aaj 
therefore  be  called,  with  propriety,  Sf£Cific 

But  thia  dcnlity'  cannot  be  dirediy  obferved.  Itii 
not  by  coaapMtttg  the  dtttances  between  the  a(an»of 
matter  in  gold  and  in  watn  tbat  we  bj  tbe  fiift  is  19 
times  deoier  than  the  lafl,  and.  that  an  inch  of  gold  coo- 
taint  19  timei  as  many  material  atomt  «a  an  inchsi 
water  ;•  wc.reokon  on  the  equal  grayitation  of  evcsy 
atom  of  natter  whethet  Qf  gold  or  of  .water ;  theTeiwe 
the  woght  of  any  'body  becomet  the  ii.dicatian  of  its 
materialdenSly,  and  the  weight  of  a  given  bulk  be- 
comes  fpecific  of  that  kind  of  malter,  laarking  its  kiad, 
and  even  afcertaining  its  purity  in  this  (brm. 

It  is  evident  that,  in  order  to  make  this  compaijileii 
of  genecal  ufe,  the  (iandard  muft  be  faioiliarIy  knom, 
and  rauA  bc  very  uniform  in  iis  deiifity,  and  the  com> 
parifon  of  bulk  and  denfity  muil  be  ea(y  and  accunle. 
Tbe  moft  obvious  method  would  be  to  fonn,  with  all 
nicety,  a  4>iece  of  the  Aandard.roaiter  of  fozne  cenveiaeDt 
buUL,  and  to  vmgh  it  very  eKa^Uy,  and  kecp  a  Doteof 
its  weight :  then,  to  make  the  coropari(bn  of  any  other 
fubftance,  it  mull  be  made  into  a  ma&  of  the  faii>c  fi> 
cilĕ  bulk,  and  weighed  with  e<u)al  care  }  uid  the  nnS 
convenicnt  way  of  eipt^ding  tne  fpecific  graviiy  nouU 
be  to  confider  thc  weight  of  the  Aandatd  as  unity,  «nd 
then  tbe  number  cKprciTing  the  fpeci(ic  gravity  is  thc 
number  of  times  thatthe  wdgbt  of  the  tlandard  is  con- 
tained  in^  that  af  the  other  fubliance.  Tbis  compaiifen 
is  rooft  eafily  and  accurately  niade  in  iluids.  We  btTc 
only  to  make  a  vefiel  of  known  dimenfi<ms  equal  to 
that  of  the  ftandard  which  we  employ,  and  to  wctgh  it 
whcn  empty,  and  then  when  (Uled  with  the  Auid.  Nty, 
the  moft  diAicuU  part  of  the  procefs,  the  makmg  a 
Teffel  of  the  precife  dimenfions  of  the  (landard,  inty  be 
avoided,  by  uilng  fome  fluid  fubftance  for  a  &8i>daid. 
Any  veffel  will  then  do  ;  and  we  may  enfure  veiy  gccat 
accuracy  by  ufiog  a  veffel  with  a  (lender  neck,  kdti  ti 
a  phial  or  matrab  ;  for  when  this  is  filled  to  a  catain 
mark  in  the  neck,  sny  error  in  the  eitimation  by  the 
eye  will  bear  a  very  fmall  proportion  to  the  v\'hoIe.  The 
weight  of  the  Uandard  (luid  which  fiUs  it  to  this  lasik 
being  caTcfuUy  afcertaincd,  is  kept  in  reniemhRiKe. 
The  fpeci£c  gravity  of  any  other  Huid  is  had  by  wdgh. 
ing  the  contents  of  this  veffel  when  fiUcd  vith  it,  and 
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RdMdmg  tbe  weigbt  hj  tk«  weigbt  o£  tbe  (bndtrd.^  The 
(|iietient  is  the  rpeciSc  grBirity  ai  tba  Auidi  '  But  in  all 
"^^T^otber  ea&s  this  i«  a  very  difiicult  problem  :  it  requires 
Teiy  nite  harute,  atid>  an  accuratt:  cgte,  tO'  make  two 
bodies  at  tbe  raau;bulk.i.  '-Aa  error'o£  one  bundredth 
part  in  tbe  linesr'^dimenfions  of  a  folid  body  makes  an 
error  of  a  jotb  pantin  its-bulk^  and^badies  of  iitegular 
Anpes  and  friablei£}bftance,  rueh  as  the  ores  of  .metals, 
'Cannot  be  broughtint»  convanient'aDd  exa£Ldimaifions 
fbr  meafurement. 

From  all  thele  incenvenicnce*  and  diffioiilties.Hie  are 
iireed  by  the  cekbrated  Archimedes,  who,  ftomtlie  pn»- 
dples  »f  hydrodatics  difaoveracl  or  edabliAied-  bj  hia, 
dedoced  the  aceurate  and  cafy  nethod  wliich  is  now 
iioiverfall]r  pnftifed  for  di{cavering  tbe  fpecific  gmvity 
and  denfity  of  bodies.  (See  Arohimsdes  and  Hy- 
OROOTNAMiCs).  Inilead  of  meafunng  the  bulk  of 
die  body  by  that  of  the  difplaced  fiuid  (which  would 
lMve  been  impoAible  for'Archimedes  lo  do  with  any 
thing  like  the  neceiTary  precifian)t  we  h«ve  only  to  ob- 
ierve  tbe  lofs  of  weigbt  fiiftained  by  the  iblid.  This  can 
be  done  with  great  eale  and  exa'£ln«fs«  Whalever  may 
i>e  the  buBl  of  the  body,  this  Iofs  of  weight  is  tbe 
wngbt  of  an  eq«d  bulk  o>f  tbeAuid  ;  and  we  obtaiii  the 
4>ecific  gtBvitff  of  thc  body  by  fimply  dividing  its  whole 
waght  by  the  weight  loit :  the  quotient  is  the  fpecific 
gravi^  when  this  fluid  is  taken  Sot  tbe  ilandard,  even 
Uioagh  we  tiMMild  not  know  the  abfelute  wcight  of  any 
given  buUt  of  tUs  itandard.  It  3lfo  give*  us  an  eafy . 
and  accurate  method  x>f  aicertaining  even  thic  Amdamen- 
tal  point.  'We  have  only  to  fiarm  any  iitlid  body  into 
an  exad  ct^,  fpheie,  or  prifm,  of  known  dimenfions, 
and  obferve  what  waght  it  lofes  wben  immeded  in  tliis 
ilandard  iluid.  This  is  the  weight  of  the  fame  l>ulk  of 
the  ftandard  to  be  kept  in  reiiiembrance  ;  ahd  thus  we 
obtaiii,  by  the  bye,  a  moft  ea(y  and  aceurate  metbod 
fer  meafiinng  the  bulk  or  iiilid  conteMs  of  any  body, 
kewcver  itregulaT  its  (liape  may  be.  We  luive  only  to 
iĕe  how  mudii  weight  it  loles  in  the  Aandard  Auid.}  we 
can  compute  what  quantity  of  the  ftandard  iluid  wili 
bave  tius  wRght.  Tbns  (bould  we  find  tbat  a.  ^uantity 
of  fand,  or  a  fuTze  bu(h,  lofes  250  ounces  when  im- ' 
meried  in  pure  water,  we  leam  by  this  tbat  tbe  falid  - 
Baeafiue  'of  every  grain  of  tbe  (md,  or  of  every  twig 
and  prickle.c^  tbc  furze,  wlien  added  into  one  ium, 
amonnt*  to  the  fourth  part  of  a  cubic  fi>ot^  or  to  432 . 

-  cubic  indie!. 

To  all  thefe  advantages  of  the  Archimedeatt<inethod 
of  afceTtaining  the  fpecific  gravity  of  bodies,  deiived 
£rom  bis  hydroftatieaI  dodrines  and  difcoveries,  we  may 

'  add,  that  tiie  immediate  Aandard  of  compariibn,  namely, 
'water;  is,  of  all  tlie  ful>ftances  that  we  know,  the  fitteft 
fer  tbe  purpoie  of  an  univerfal  Aandard  of  reierence. 
In  itt  ordinaiy  natural  ftate  it  is  fufficiently  conftant-and 
uniibrm  in  its  weigbt  for  every  esamination  where  the 
ltt«eft  mathematical  accuracy  is  not  wanted  j  all.  itS' 
'vaiiations  arife  from  impurities,  fr«»  which  it  may  at 
dl  tioae*  be  feparated  l>y  the  firnple  procefs  of  diililla- 
ti<n  :  and  -we  have  eyeryrea^on  to  think  that  when 
pnre,  its  denfity,  «i4ien  of  the~  iiime  ten^ieraluie,  is  in- : 
^riable. 

Water  is  therefore  univeTfally  taken  for  the  unit  of 

'  tlnt  (bale  on  wbicb  we  meafure  the  fpecific  '  gravity  of 
bodiet,  andjts  w«ight  i«  called  i. .  The  fpecific  gravity , 
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oC  any.  otber  .boi^  ift.tbe.jK$4^AKi^t  iB  potmdi  n^    Specjie' 
ounces,  when  of  the  bulk  of  ene  pound  or  one  «unce.  4f  Grtyity.  ^ 
water.  .  Jt  is  thcrcfoce  pf  the  firft.iq\pQrt^e,  in.  all        •" 
Ailculllons  rcfpe£lii;^  the  fpQ(;i6fi  gnv'u.y,oi  bodles,  ito  ^ 

Iuve  tbc  .precLfe  weight  of  fgii)e  known  bulk  of  ..puoe. 
watcr.  'We  have  taken  Ume  .p^ios  to  exanune  aiuliicojo»-. 
p»re  theeKpeiimwts  on  t^s  iiubjed, jiod  (hali  endea- 
vour  to  afcertain  tbis  point  with  the  precirion.  wbicb  .k. 
de(crve*.'  We  OiaU  reduoe  aU  to  the  Englilh  culjj^  foot 
and  avoirdupoi«  ounce  of  tlie  £xchequer  Aandard,  on. 
account  of  a  very  convenient  ciicumitance  pcculiar.  to- 
tliis  uiut,  viz>  tbat  acubic  foot  contains.  »lmoft  pceciiely 
a  thottiruid  ounces.  of  pure  watec,  fo,  that  the  fpecific. 
gravity,Qf  bodies  espneiies  tlie  number  oi  ruch.ouRces 
contained  in  a.  cubic  fQ0t. 

.  We  begia,.with.a  trial  made  t)efore  tbe  houle  of  com- 
mons.in  1696  by  iVIr  £verard.  He  weighed  .3145.6- 
cubic.inchos  of  mater  by  a  balance,  nhich  tutac<i  (en- 
fibly  with,  6  grains,  when  there  were  30  pouiids-in.eaAli' 
£cale.  Tiie  weights  employed.  were  tbe  troy  weights,: 
in  the  depofit  of  the  Court  of  £xchequer,  which  are  ftilL 
preicrvc(l«  dnd  ihave  been  moft  fcrupulpuily  esamined 
and  compared  .with  each  ollicr.  fhe  weight  was  1131 
ounces  14  peaayweights.  Tbis  wants  juft  11  giaios  of< 
a  thouf«>d  amirdupois  ounces  for  1728  culnc  incbes,  or. 
a  cubic  foot  (  and  it  would  have  amounted  to  tliat- 
weight  had  it  been  a  degiec  or  two  colder..  The  tem*: 
peraturc  indeed  is  not  mentioned  ;  but  as  tlie  tiial  was 
made  in  »£om£ortable  room,  wc  may  prefiimie  the  tem- 
peratnre  to  have  becn  about  55*  of  Fahreniuut's  tbet- 
mometer.  Tiw  diineiifion$  of  tbe  vefl°el  were  as  accu— 
tate  as  the  luce  band.of  ,Mr  Abrabam  Sharp,  Mr  Flam-' 
ftead's  a(fiibait  at  GcMBwich,  .could  execute,  and  it  was. 
made  by.  Uie  £xchcquei  Aandard  of  lengih. . 

This  is  confided  in  by  the  natutaliAs  of  £urope  at  a^^ 
xery  accurate  Aandard  cxpeHincnt,v  sad  it  it>.  conficmed- 
by  many  othets  boih  piiyate  and  pubUc..  The  Aaadardsr. 
of  wcight  and  capacity  employed.  in  the  expeiiroent  aie. 
ilill  in  exiftence,  and  publicly  luiown,  by  the  report  o£ 
the  Royal  Society  to  pailiament  in .  1 742,  ,and  by  the. 
report  of  aicommittee  of  the  houie  of  commons  in  175^. 
Thit  gives  it  a  fupeiiority  over  all  tbe  meafures  wbich'. 
bave  come  to  our  knowlcdge. 

Tbe  firft  eiperiasent,  made  .witb  proper  attention,.. 
that  we  meet  vdth,  is  by.  tbe  celebrated  Snellius,  about- 
the  year  161  j-,  and  related  in  his  Erato^Aenet  Batavusj 
He  weighed  a  Rhialand  cubic  foot  of  diftilled  water,. 
aad  fou^'it  62.79,  Amfterdam  pounds...  If,  this.was  thot 
oidinaiy  wught  of  tbe  (hops,..  containing  7626  £ngliihr 
troy  grains,  the  Engliih  culiic  fi)ot  muft  bc  62  pound*.<^  ^ 

9  oiinces,  only  ona  ouoce  moiCitban  by  Eyciaid'»  expe-> 
riment.     If  it  wat  tbe,]VIint  pound,  tbe  wcigbt  was  6i-' 
-ponnds  6  «linceSi   The  onlyi>ther  tiialt  which  can  come- 
into  compctition  with  Mr  £veratd's  are  fome  made  by 
tbe  Academy  of  Sciencet  at  Paris..    Picait,  in  1691,. 
found  the  Paris  cubic  foot  of  the  water  of  the  fountaia.' 
d^Aicueil  to  w«gh  69.58S  ^»xais,  f>oiJs  de  P^trit.   Du 
Hamel  obtalned  tlie  veiy  &me  icfult ;  but  Mr  Monge, 
in  1783,  Tays  that  filleredrain-water  of  the  temperature. 
I^'*  (Reaumur)  weighs  69.^79.3..    £otb  ,thefe'meafures. 
aie  confiderably.belo)v  Mr  £veraMl'6,  wbich  is  63  5,  . 
the  fbraier  giving  62.053,  and  thc  latter  6i.868.     M. 
Lavoifier  ftates  the  Paris  cubic  foot  at  70  pounds,  which  • 
maket  the  Engliih  foot  6247.    But  tliete  it  an  incon-» 
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^cUle    Ukituj  «MMig  dwin  «rbioh  todMa  the  campariToa  kn. 

.^''''"'^. paflible.  Some  chMige*  were  «de  ia  1688,  by  roy*l 
'■  »Btho«ty,  ki  ^  mtiOTBl  4an<}«i4»)  b<Ah  of  weigbt  and 
kngth ;  «nd  the  teadeniicians  «re  eseee^iBigly  piiKzkd 
to  thb  day  in  reoonciling  the  «K&rences,  and  eannot 
even  •icerttsn  with  petfeft  aiGmince  the  lineai  mei^on* 
wluch  weiecmplojcd  ia  theb  moft  bo«fted  geedetkel 
•pentioMa' 

Sueh  wtatiom  in  tlie  meaiiirement*  made  by  pcribnt 
-.  af  TCpiitatien  for  judranent  and  accuracy  engag^  the 
writer  «f  this  Bitide  lome  years  ago  to  atterapt  another. 
A  ve8el  was  made  bf-a  eytindrical  form,  as  being  mote 
«•fily  execated  widi  aoouraey,  whofe  hetght  and  dia< 
HWter  were  6  inches,  talien  f)ram  a  moft  •ccurete  copy 
•f  the  £xchequer  ilandard.  It  was  wnghed  in  diitiUed 
trater  of  ihe  temperature  55°  feveral  timet  withoHt  vary- 
ing  2  gratns,  and  it  h)ft  42695  giains.  Tbii  gives  for 
tlie  ci^ic  foot  998.74  ounoes,  deficient  from  Mr  £ve> 
lard^s  an  ounce  and  a  qiiarter ;  a  differenee  which  may 
he  upe^led,  ilnce  Mt  £venTd  vkd  the  New  River  wa* 
ter  without  diftillatien. 

We  heipe  that  tliefe  obierrations  will  not  be  diought 
rDperHiioos  in  a  matter  of  fuch  conUnuri  reference,  in 
the  moft  intereAing  queftians  both  to  the  pfaik>fi)pfaer 
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and  the  men  of  bufine<s ;  and  that  the  determiiietion 
wMch  we  havi  giren  will  be  confideied  as  lltSieiently 
anthenticated. 

Let  us,  ^reCire,  fer  tlie  inture  take  water  iar  the 
flandard,  and  fuppofe  that,  when  of  the  ordinaiy  tempe-- 
latore  of  iummer,  and  in  its  ftate  of  greateft  netiHal  pu- 
rity,  viK.  in  clean  rain  or  fHow,  an  £nglifti  cnbic  feot  of 
it  weighs  a  thooiinid  8vau4upais  «imces  <if  437.5  troy 
gmins  each.  Ditide  the  weight  of  any  hody  ^  the 
weight  of  an  «qual  buUc  ef  water,  tite  quetieiit  is  the 
^e^c  gravity  af  that  hbif ;  -and  if  the  ^hree  firft 
figtt>es  ca  the  dedmal  be  acceimted  integers,  the  quo- 
rient  ia  Ae  nrimber  af  avoirdttpm  omce»  m  a  cubic  f3ot 
«f  the  body.  Thus  the  ^ecific  gTavity  ef  the  very  fineft 
gnld  which  the  iefitier  can  produce  is  19.365,  «nd  a  cu- 
Uc  faot  of  it  wei^is  19365  oimces. 

But  an  important  lemark  muft  be  HHMle  hcre.  All 
bodiea  of  homogeneous  or  mioi^anifed  testsie  ezpand 
by  heat,  and  contra£l  by  coolhig.  The  expanfion  and 
oontradien  by  the'feme  ohann  of  temperatnre  it  very 
diSsrent  in  d^Eieient  bodics.  Thus  water,  when  heated 
iirom  6o'  to  100°,  increafes  its  volume  nearly  ttt  of 
U»  haSk,  and  mcrniry  only  f^,  and  many  fubfianees 
moch  lefs.  Hence  it  AiUows,  that  an  esperiment  de- 
tennines  the  ^Mcific  gravity  only  in  that  very  tempera- 
tme  in  Which  the  bodies  are  inambed.  It  will  there- 
foitc  be  proper  always  to  note  this  temperitnre  ;  -and  it' 
wiil  be  comrenient  to  adopt  ibme'veTy  ufefiil  temperetnre 
*»  fuch  trials  in  general :  perhaps  about  60^  of  Pahren- 
heit'8  ^iermometer  is  as  converaent  as  any.  It  may  al* 
ways  be  'precored  in  thefe  ciimates  wtthiaut  ineonveni* 
ence.  A  temperatnre  near  to  {reraing  would  have  fome 
adyantages,  becaut  water  changes  its  balk  very  little 
between  tlie  tempeiatnne  32°  and  45°.  Butthls  tempe» 
rature  cannot  always  be  obtained.  It  will  much  con* 
duce  to  the  facility  of  the  cempari&n  to  know  the  va- 
rialkm  which  heat  produces  on  pure  water.  Tlie  fol- 
lowing  uble,  tidcen  fiam  the  obietratiom  af' Dr  Blag- 
d«m  and  Mr  Gilpin  (PKl.  Tranf.  1792)  will  anfwer 
tUs  pnrpofe. 

i  I 


Thofe  gentkmca  «fa6nncd  the  expBnfieo  vi  leaterto  be 
very  anomaloos  botween  32°  and  45°.  Tliis^is  ififiiBft- 
ly  ieen  daring  the  gsadnal  coelijsg  af  water  to  the  poait 
of  iiceaing.  It  contaads  ibr  ai  wUle,  «mi  then  iiid- 
deoly  •cRpands.  Bnt  weieMosB  havr  occaSou  to  mea< 
fure  ipediic  giwities  in  £ichtcafKntmge. 

The  reader  is  now  fiifBGicaiiy  aoquainted  with  tlie 
principles  of  this  iiydroAatical  method  e£  detcndwng 
the  fpecific  gcavity  of  bedies,  and  cmi  jndge  ti  iht  pro> 
priety  of  tlie  iDims  which  may  Im  propoted  iiar  the  ei' 
peruaent. 

The  HpatS&c  gnrvity  of  »  fioid  aoay  lie  iktesiaiiicd' 
rither  by  Slting  wilii  it  a  vefiel  «ntfa  a  maaaar  neolc,  «r 
by  wei^ng  a  iolid  body  Aatis  immecied  ia  it.    itir 
hard  to  fay  which  is  the  beft  way.    The  Iaft  is  oot  fiib>- 
Jed  to  any  error  tn  filUBe,  becaufe  we  aaajr  fiifpeMl  the 
iiilid  by  a  fiiie  wm,  whicB  will  not  ^i^lace  any  fimfikk 
qaantity  of  tbe  Ihiid  ;  and  if  the  iblid  ia  hut  a  littlc 
heavier  tlian  the  fiuid,  tlie  baknoe  being  losKled  only 
with  the  exoeis,  wiU  be  yery  fenfibler  to  the  fiiialkft  wnt 
cf  «quilibiiam.     But  this  advant3ge  is  peihapB-ceaspeB- 
faltd  by  an  abflruftion  te  the  metian  cf-thcfalid  «p 
or  dewn  in  thc  4iud,  ariihig  fram  vifcidity.     Whtn  the 
weight  in  the  oppoAte  fcale  is  yet  too  fmal],  we  iioiriy 
add  more,  amd  at  laS  grain  ^biy  grain,  wiuch  gtadully 
brings  the  Iwam  tothe  Ievel.     When  it  is  exadly  krel, 
the  weight  in  tlie  icale  is  fomewhat  too  gicat ;  for  it 
not  oiAy  balamecs  the  'prepondenoMe  nf  tlm  ictid,  bat 
alfe  this  vifcidity  df  tbe  iimd.     But  vre  mayiget  lid  of 
tliis  error.     Add  a  fmal)  ^nantity  more  ;  this  srill  bring 
the  beam  over  to  the  other  -fide.     Now  pat  as  <ibuc1i 
into  the  fcale  on  the  (ame  -^de  with  the  iblid  -,  .thb«St' 
not  leAore  the  beam  to  its  levei.     We  iinift.add'  ■aiic 
tiil  this  be  accnmpliAied  ;  and  thm  additioif  is  tbe  mes- 
fare  of  the'vifcidity  of  the  ilnid,  and  iinift  i>e-fiikiafi(d 
from  tlie  weight  tbat  <was  in  tlie  other  fcak  «iieit  Ae' 
beam  <uaae  Jlrfi  to  a  Ievel.     Th»  efea)df  riiciciityii 
not  infenfible,  with  nice  apparatus,  even  in  the  portft 
water,  and  in  manyfiuids  it'  is  very  confideMbia~-M^i 
whatis  worre,  it  is  very  ehangeabk.     it  is  gicatl^di. 
miai&ed  by  heat ;  andthis  it  an  additiaoal  raBf(in  fer 
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ijKite  miHung  Aott  trials  in  pretty  warm  tcmperatme*.    Bm 
M*''r-  for  Aaids  •£  which  th«  yircidity  is  conlidcrable,  tbis 
'netbod  is  by  no  me«ns  proper  •,  and  we  niuft  take  the 
«iher,  and  weigh  theta  in  a  YciTel  with  a  narrow  necki 
Merenty  mufl  alib  be  treated  in  this  way,  becauTe  we 
'    hare  no  folid  that  will  finlc  in  it  but  geki  and  platina. ' 
It  is  not  fo  eafy  as  one  waold  imaginc  to  fiU  a  vefiU 
precit^y  to  the  Tame  degree  upon  trery  tria).    But  if 
«re  do  not  operate  on  too  fmaU  quantities,  th«  una^oid- 
■Ue  error  mny  be  made  altogether  inCgniHcant,  hj  hav- 
ing  the  neck  of  the  TeH^l  very  fmall.    If  tbe  yeiTel  hold 
a  poand  of  water,  and  the  neck  do  not  exceed  a  quartet 
«f  an  inch  (and  -it  will  not  greatly  retard  the  operatioR 
to  have  it  half  this  fize),  the  enaminator  moA  b«  rcry 
careleTs  indeed  to  err  one  part  in  two  thoDfand  ^  and 
this  is  perhups  as  near  a>  we  can  come  with  a  balance. 
We  mud  alway»  recoIleA  that  the  capocity  of  the  vcflel 
changes  by  heat,  and  we  Bnift  lcnow  this  variation,  and 
lake  it  into  the  account.     But  it  is  affeA8tion  to  regard 

Sis  Mr  Komberg  would  make  va  believ«  that  be  did) 
e  diAenSon  of  the  vefiel  by  tke  preffiire  of  the  iltud. 
His  eicperiments  0f  diis  lund  have  by  no  means  tlie  eon« 
CAency  with  each  ether  that  ikould  convince  us  that  ke 
did  not  commtt  nuck  greater  emr»  tkan  wbat  arofe 
from  diftenfion. 

In  esamining  eitker  feUds  or  Awds,  we  muft  be 
eareitil  t»  (tte  meir  fiirfece,  or  that  of  the  wflol  in  wkich 
tke  ilnid  is  to  be  weighed;  from  atr,  wbich  fiequeint)y 
•dheres  to  it  in  a  peculiar  manner,  and,  by  (omwig  a 
bnbble,  increafes  the  apparent  bulk  of  the  Tolid,  or  di- 
mimiltes  the  capadty  c^  tke  veflel.  The  greateA  part 
Af  wkat  appears  on  tkole  occafions  feems  to'  lnve  ex- 
ifted  in  the  fluid  in  a  ftate  of  ckemical'  unkm,  and  t» 
be  fet  at  Ilberty  hj  the  ftrperior  attraAton  of  the  fluid 
fer  the  eentigtious  f(did  body.  Thefe  air  bubbles  muft 
be  careiiilly  bi«flKd  off  by  band.  AH  greafy  matter» 
iiiuft  be  cleared  off  Cbt  thfrfame  rea(en  :  they  pieven> 
Ae  fluid  from  ceming  into  contaj^.  • 

We  muft  be  no  lets  careiul  that  no  water  it  iniUbed 
ky  die  Mid,  wbich  would  increa(e  its  weight  without 
mcicaSng  its  buHc. '  In  fome  cafes,'  however,  a  ««ry 
long  maceration  and  imbibition  is  neceiTary.  Tltus,  in 
esamsning  the  Q)eeific  gnrrity  of  tke  Smous  part  ef  ve- 
'retables,  we  thould  err  exceecltng(y  if  we  imag^ned  it  a» 
nnall  as  appears  at  firft.  We  beKeYe  that  in  moft  plants 
it  is  nt  lealt  as  gnntt  as  water,  for  after  long  maceration 
tbey  iink  in  it. 

It  is  aImoft  needteis  to  fiiy  tkat  the  niceft  and  moA* 
lenfibfe  bahuices  are  neceSary  for  this  esamination.  Ba- 
lanoes  are  even  conAraded  on  purpofe,  and  fitted  with 
feveral  {Heees  of  apparatus,  which  make  the  eKarmna- 
lS«n  ealy  and  neat.  Wfrhave  defcribed  (fee  Balance) 
Mr  GrmrTmde^^s  arone  of  the  moft  cottvenient  of  tny» 
FB»  cotttTivaBce  for  obferving  the  fraĕIions  of  a  grain  is 
esttemely  ingenious  and  e<tpeditieus,  eJpecially  fbr  de- 
CeAing  t^  e4e£k  of  vifcidity. 

Tlte  hydrometer,  or  areemeter,  ts  motber  inArament 
fcr  sticertainihg-the  {pecifie  gravi^  of  Auids.  This  very 
pretty  inKmmeitt  is  the  invention  of  a  lady,  a»  eminent 
ft>r  inteHe£hial  w:compITfhments  as  fke  was  admired  fbr 
ker  beanty.  Hypalia,  the  leamed  daughter  of  the  cele» 
brated  mariiematician  Theon  ef  AtettjnAM,  beeame  fo> 
cminent  for  her  mathematieal  knowledge;  tbat  (he  was 
nra^  public  profcflbr  of  the  fcience  in  the  firft  fehool 
in  the  werlcL^  Sbe  vrate  a  eommentary  on  the  work» 


of  ApeHoniiu  and  of  jDiopbmtu^  nd  cwTetd  A£-    SpeciS: 

trenomical-Tables ;  aU  <of  wkiek  «re  loft.     Theic  nu  Oniitr^ 

■ccompliikiiients,  ho«Kver,  caulil  ttnt  fiive  ha-fBata  tfae        »      ' 

&uy  oi  the  faaatics  of  AleMndiia,  who  cntber  in  pteces 

for  hayin^  taksn  an  QSenfive  part  in  ■  difpute  betweoi 

tke  gowTDor  and  patriatcb.— We  kave  defciibed  ibme 

of  the  moft'  appreved  of  thefe  inilnnnenta  in  thc  ardele 

HYOROMEnrsR,  and  Oiall  in  this  place  make  »  few  eb- 

fervations  on  the  prinei^es  ef  their  conitmddmi,  not  «s 

they  are  uiaally  made,  acccmmodatcd  t«  tbe  cxaiam». 

tion  of  pasrtieuk»  liqttora,  bat  a»  indicatan  «f  piire  ^is- 

cific  graviiy.     And  we  muft  preniie,  tbet  tbss  wouli» 

fer  many  reaidas,  be  tkc  beft  way  of  conlhnAing  tbem. 

Tke  yeiy  ingenioua  coDtriv«icc8  inr  seanoniodatii^ 

them  to  particular  purpofes  are  unavoidably  attended 

with  many  ibnieea  ef  error,  botk  in  their  adjwAment  by 

tke  maker  aiid  in  ibcir  ufc )  and  afi  tbat  is  grauicd  by  • 

very  expen&«e  inftrumait  ia  tbe  ikving  tke  troBUe  af 

infpe£tiDg  a  table.     A  fimple  fcale  «i  fpeeific  grcvtty 

weuld  expofe  to  no  eiror  in  c(inihn£(MD,  becsnle  aU 

the  weights  but  osie,  er  all  the  pointa  of  iha  feale  bttt 

ene,  ere  to  be  obtained  by  cBl<ailatien,  which  is  incom- 

par^:dly  moie  cxaA  tinui  any  tnanual  operation,  and 

tke  table  can  alway»  fae  moce  enA  than  my  com{dex'  ^ 

obierv«tion.     Bnt  a  ftill  gieater  adnntage  is,  thet  tbe- 

inAraaaentr  woiddr  by  tbb  means  be  fitted'  fbr  esamin* 

ing  all'  liqiiors  whatever,  wkcreas  at  preient  tbcy  are  al»- 

Boft  ufeleis  ftv  any  bot  die  <bm  ibr  vriHch  they  are  eon> 

Iniacd. 

Hyobometers  are  of  two  kinda.  The  moil  fiaap)c 
and  the  ineft  delicate  ara  jnft  a  iuliilttute  fbr  tbe  byditoi' 
ftatical  bahnce.  Thcy  aMifift  of  a  ball  (or  rather  an 
■gg  oi  pear-ihaped  veflcl,  whicb  meves  more  eaiily 
through  the  ibnd)  A  (fig.  i.)  having  a  feot  piojedmg  Pltte 
down  £ram  it,  tenninated  by  anotber  ball  B,  aid  a  fiei^  cccciua» 
der  ftalk  or  '•me  abovc,  carryii^  a  Httle  difli  C.  Ths 
wbole  is  made  fo  ligbt  ■•  to  fl(Bi  in  tbe  Iigfafccft  fluid  we  - 
■te  8cqaainted  'witk  f  fudt  as  rtttiolic  or  muriatic  ctkcr, 
whofe  fpccafic  gra^ity  is  only  0.73.  Tbis  numbcr  Atonld 
be  marked  on  the  diib,  indicating  that  tkis  b  tbe  fpecifia 
«!avity  of  the  fiuid  in  wbich  tbc  inArmcnt  Ants^  fink-  1 
mg  to  the  point  D  of  tke  ikm.  The  bdi  B  is  niad«- 
heavy,  and  the  foot  is  of  ibme  lcngtb,  tkat  tbc  itiAru* 
ment  may  have  ftability,  and  fwim  ereft,  eftn  tf  canfi- 
derably  loaded  above  ;  and,  £ar  tbe  iaine  reaiisa^  it  asuA 
be  made  very  rouad,  otherwiie  it  will '  lean  to  a  fide>. 
Wken  putinto  ■  beavicr  liqiu»r,  itt  buoyancy  «rill  cauGs 
tt  to  float  witb  a  part  of  tlie  ball  abovc  the  JGir&KC»  , 
WciglttB  are  noiw  put  inte  tkc  ficale  C,  tiil  tlie  inAni» 
ment  fink  to  IK-  The  weight  pnt  iote  tbe  feale,  added 
to  the  weight  of  the  inftrament,  is  the  weight  of  tho' 
dsfp1aced  fluid.  Thia,  compared  wsth  the  «rcigbt  af  tbe 
wlmle  whcn  the  inRrutnent  -  is  fwiiiiiiiiiig  m  pnre  water, 
g*m  tbe  ipecilic  grwity  of  the  fluid.  All  ttanble  of 
caloulation  may  be  avoided  by  maAmg  the  'wdght» 
'with  fttch  numbers  as  ihall  iadicatc  tbe  ipeci£c  giavity> 
at  once.  Thus  having  loaded-  tbc  infliument'fo  as  to- 
fink  it  to  D  in  pure  w^r,  caU  the  wholc  tmeight  10009, 
tbcn  weieh  the  inllruntent  ttieU,  and  iay,  "  as  thc  wcigh£ 
'wben  fwtmming  in  wcter  is  to  its  pac&nt  weigkt,  ib  i%. 
1000  to  a  4tiv  pcoportional."  Tbis  is  tbe  fpedfic  gnn 
«ty  of  tbe  lqttor  whicb  woold.  flbat  tbe  ualoaded  in» 
ftniment.  Suppoie  this  to  bc  750.  The  hydroine» 
ter  would  juft  float  in  muriatic  etber,  and  thH  ih«uldl 
bc  imikcd  qn  tbc  £de..     Now  makc  a  iet  of  fmalK 
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SpeciSc    wnghts,  and  mark  them,  not  by  tkeir  weights  in  grain», 
I  ^"^*y-  ibut  in  fuch  units  that  270  of  th«m  (hall  be  equal  to  the 
'        weight  which  Ats  the  inArument  for  pure  water. 

Suppofe  that^  in  order  to  float  this  indrument  in  a 
certain  brandy,  there  are  required  186  in  thefe  fmall 
weights.  This  added  to  730.  gives  916  for  the  rpeciSc 
graTity,  and  (hows  it  to  be  precifely  excife  proof  fpi- 
■nt.  Nine  weights,  viz.  256,  128,  64,  33,  16,  8,  4, 
'2,  I,  will  fu(fice  for  all  liqaors  from  ether  to  the 
'ftirongeft  worts.  And  that  the  trouble  in  changing 
the  weighta  maj  be  greatly  leffened,  let  a  iew  circles 
«,  t,  e,  J,  *,  be  marked  on  the  tbp  of  the  ball.  When 
we  fee  it  float  unloaded  at  the  circle  C  for  inllance,  we 
know  it  will  requirc  at  leaft  1 28  to  fink  it  to  D  on  the 
ftem. 

If  the  weights  to  be  added  above  are  conliderable, 
it  railĕs  the  centie  df  graTity  fo  much,  that  a  fmaU  want 
of  equilibrium,  by  laymg  the  weights  on  one  fide,  will 
produce  a  great  incKnation  of  the  indrument,  which  ig 
unfiri>tly.  Inftead  thereCore  of  making  them  loofe 
wd^ts,  tt  is  proper  to  make  them  round  plates,  with  a 
iinall  hole  in  the  middle,  to  go  on  a  pin  in  the  middle 
of  the  {bale.  This  will  keep  the  inftrument  always  ap- 
*  nght.     But  unlefs  the  hydrometer  is  of  a  conGderable 

fize,  it  can  hardly  be  made  fo  as.  to  extend  from  the 
lighteft  to  the  heavieft  fluid  which  we  may  hare  oc- 
cafion  to  examine,  even  though  we  except  mercury. 
Sbme  af  the  mineral  acids  are  confiderabIy  moie  thakt' 
twice  the  wdght  of  ether.  When  there  is  fuch  a  load 
■t  top,  the  hydioineter  is  very  apt  to  overfet,  and  indines 
with  the  fmidleft  want  of  eqin]ibiium.  Great  fize  is  in- 
convenient  e'ven  to  the  philoibpher,  becaufe  it  is  not  al-> 
ways  in  his  power  to  operate  on  a  qnantity  of  fluid  fuf> 
ficient  tb  Aoat  the  inArument.  Therefore  two,  or  per> 
haps  three,  are  neceilary  foT  general  examination.  One 
may  reach  froni  ether  to  water  ;  another  may  ferve  for 
all  liauoTS  of  a  fpeciiic  gravity  between  one  and  one  and 
a  half ;  and  the  third,  fbr  the  minetal  acids,  may  reach 
from  this  to  two.  If  each  of  thefe  be  about  two  folid 
inches  in  capacity,  we  may  eafily  and  expeditioufly  de- 
termine  the  fpecific  gravity  within  one  ten  thoufandth 
part  of  the  tnith  :  and  this  is  precifion  enoagh  fi>r  moft 
purpores  of  icience  or  bufineis. 

The  chi^  queilions  are,  i.  To  afcertain  the  fpecific 
gravity  of  an  unknown  fluid.  This  needs  no  ^rther 
cxpIanation.  2.  To  aicertain  the  propbrtion  of  twb 
Auids  which  are  known  to  be  in  a  mistnre.  This  is 
done  by  dircovenng  the  fpecific  gravity  of  the  m!xture 
by  means  of  the  bydiometer,  and  thcn  deducing  the 
proportion  from  a  comparifon  of  this  with  the  fpecific 
gravities  of  the  ingredients. 

In  this  mode  of  examination  the  bUlk  is  always  the 
iame  ;  for  the  hydrometer  is  immerged  in  the  difieieht 
iluids  to  the  iame  depth.  Now  if  an  inch,  £91  erample, 
of  this  bulk  is  made  up  of  the  heavieft  flmd,  theie  is  an 
inch  wanting  of  the  lighteft  ;  and  the  change  made  in 
the  weight  of  the  mixture  is  the  difference  between  the 
weight  of  an  inch  of  the  heavieft,  and  of  an  inch  of  the 
lighteil  ingredienrt.  The  nnmber  of  inches  thereibre 
oi'  the  heavieft  fluid  is  proportionel  to  the  addition  made 
to  the  weight  of  the  misture.  Therefare  let  B  and  h 
be  the  bulks  of  the  heavieft  and  lighteA  iluids  in  the 
bulk  4  of  the  mixture ;  and  let  D,  d,  and  }  be  the  den» 
fitie»,  or  the  weight»,  or  the  fpecific  cravitie8  (for  they 
are  in  one  latio)  of  the  heavy  Auid,  tle  light  Auid,  and 
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tbe  mixtnK  (theii  bolk  being  that  of  the.hydromcter).  uj 
We  have  /■=B-)-^.  The  i^dition  which  would  bave  ^k 
been  made  to  the  bulk  ^,  if  the  ligfa(eft  fluid  Kerc*~V^ 
changed  entirely  for  the  heavieft,  would  be  H—Ji  and  j 
the  change  which  is  really  made  is  i—-d.  There£are 
/B  :  ^=D— </ :  i—J.  For  Gmilai  ieafons  we  ihould  iuTc 
;•  :  B=D — J  :  D — > j  or,  in  words,  «  tlie  dijereace  bt-  1 
{■ween  the/pecijic  gravities  o/ tke  tMMJlaidt,  u  to  the  dtf-  i 
/erence  hetween  the  Jpecijic  grawtiet  of  tke  mxture  ani  \ 
of  the  l^ghtejl  Jiuid,  ai  the  bulk  of  the  whele  io  ihe  buik 
of  the  keaviefi  contained  in  the  mixture ,-"  and  "  the  dif- 
ference  of  the Jpecijic  gratiitiet  of  the  luiojiitidi^  it  to  ihe 
diference  of  t/ie  Jpecijc  gravitiet  of  the  mktture  and<if 
the  keavitfljiaidt,  at  the  huii  ojthe  whole  to  that  of  ike 
iighteft  contained  in  the  nuMure^''  This  is  the  iana  ia^ 
which  the  ordinary  bufine{s  of  li&  iequiics  the  anfwei 
to  be  expreffed,  becaufe  wc  generally  leckon  the  quan- 
tity  of  liquor«  by  bulk,  in  gallona,  pints,  quarts.  Bot 
it  would  luve  been  equally  cafy  to  have  obtained  the 
anfwer  in  pounds  and  ounces ;  or  it  may  bc  had  ^oa 
dieir  bulk,  fince  we  know  theii  fpecific  grayities. 

Thc  hydromcter  more  commonly  u£ed  is  thc  ancicBt 
one  of  Hypatia,  confiAing  of  a  ball  A  (fig.  2.)  made 
fteady  by  an  addition  B,  below  it  likc  the  Totmer,  but 
having  a  long  ftem  CF  above.  It  is  fo  loaded  tbat  it 
finks  to  the  top  F  af  the  ftem  in  tbe  ti«hteft  of  all  the 
Auids  which  wa  piopofe  to  roeafurc  with  it,  and  to  iiiik 
only  to  C  in  the  fa«avieft.  In  a  fluid  of  intcnnediate 
fpecific  gravity  it  wiH  fink  U>.  iimie  point  betwecn  C 
and  F. 

In  thia  &im  of  the  hydrooieter  tfae  wcight  u  almya 
the  fame,  and  the  immediatc  information  given  by  the 
inftrument  is  that  of  diffeient  bulks  with  equal  w^ht. 
Becaufe  the  inftiumcnt  fmks  till  the  bulk  of  the  dii- 
placed  fluid  Cquals  it  in  w^ght,  and  the  additio&s  to  thc 
dirplaced  fluid  are  all  made  by  the  ftem,  it  is  evident 
that  equal  bulks  of  the  ftem  indicatc  equal  additions  of 
voIume.  Thus  thc  ftcm  bccomes  a  fcale  of  bulks  to  tbe 
&me  weight. 

The  only  fbrm  in  which  the  ftem  can  be  made  «itii 
fuiiicient'  accutacy  is  cylindrical  or  ptifi&atical.  Such  a 
ftcm  may  be.  madc  in  the  moft  accorate  manner  by  «ir^ 
diawing,  that  is,  paffmg  it  thiough  a  hole  nuule  in  a  har- 
dcned  fteel  plate.  If  Tuch  a  ftem  be  divided  into  cqMl 
parts,  it  becomes  a  feale  of  bulks  in  arithiaetical  ptoeief* 
fion.  This  is  the  eafieft  and  moft  natucal  divifion  oT the 
fcale  ;  but  it  will  not  indicate  denfities,  fpecific  graTities, 
01  weights  of  the  fame  bulk  in  arithmetical  pi«ereffion. 
The  fpecific  giavily  is  as  the  weight  divided  by  die  bulk. 
Now  a  ieries  of  divifors  (the  bulks),  in  arithmetical  pro- 
greffion,  applied  to  the  fame  dividend  (thc  bulk  uwi 
weight  of  the  hydrometer  as  it  Aoats  in  «'atcr),  vnU  aot 
giye  a  ferics  of  quoticnU  (the  fpecific  emviti£s)  an  ^h> 
metical  progrcffion :  thcy  will  be  in  wnat  i»  caJled  itr* 
monie  prwreffioa,  thctr  diffetenccs  continuaUy  diraiiiiih» 
ing.  This  willappeai  even  when  phyfically  caBfidcied. 
When  the  hydrometcr  fink«  a  tenth  of  an  inch  ncar  the 
top  of  the  ftcm,  it  difplaces  one  tenth  of  an  iach  of  a 
light  Buid,  compared  with  that  difplaccd  by  it  wben  it 
i«  Aoating  with  all  the  ftem  above  the  fui&ce.  In  order 
therefore  that '  the  divifions  of  the  fiem  may  indicata 
cquBl  cbanges  ikf  fpecific  gTavity,  they  muft  be  in  a  fcriet 
of  harmonic  progreffionals  increafing.  The  paint  at 
which  the  inArument  Aoals  in  puie  water  ihould  be  inar- 
ked  1000,  and  thofe  abovc  it  999,  998, 997,  &c. ;  md 
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totc  d)o(e  b«16w  tbe  water  insrk  muft  be  numbered  loot, 
!'*'*?• .  1002,  1053,  &c.  Such  a  fcale  will  be  a  yery  appolke 
^  pifture  of  the  denlities  o£  duids,  fbr  the  denfity  or  vici- 
ttity  of  the  diriiiont  will  be  precifelj  fimilar  to  the  den> 
liry  of  the  Iktid^.  Ench  interyal  is  a  bulk  of  fluid  of 
the  fame  weight.  If  the  irhole  inllruraent  were  dtawn 
out  into  wire  of  the  fize  of  the  ftcm,4he  length  from  the 
W!r»pr  mark  would  be  1 000. 

Such  are  the  rule«  by  which  ihe  fc8le  rautt  b«  divi- 
ded.  £ut  there  mu(l  be  fome  points  of  it  determined 
bv  esperiment,  and  it  will  be  proper  lo  take  them  as  re- 
mote  from  each  other  as  poiTible.  For  this  purpofe  let 
the  inArumeirt  bc  aecurately  marked  at  the  fx>int  wheie 
•it  ilands,  tn  two  Aoids,  diSering  as  much  in  fpecific  gra- 
vity  as  the  inftrument  will  admit.  Let  it  al(b  be  mar- 
ked  where  it  llands  in  water.  Then  determine  with  the 
utmoA  precifion  the  fpecific  graviues  of  thefe  Aiuds,  and 
put  tbeir  values  at  tlie  correlponding  points  of  the  fcale. 
Then  tlie  intermediate  points  of  the  fcale  muA  be  com- 
puted  for  the  ditlcrent  intervening  fpeci(ic  gravities,  or 
it  muft  be  divided  from  a  pattem  fcale  of  harmonic  pro- 
gredionals  in  a  'way  well  known  to  the  malhematical  in- 
itrument-makers.  If  ihe  fpecific  graviiies  bave  been  ac- 
curately  determined,  ihe  value  loao  will  be  found  to 
fan  precifely  in  thc  water  mark.  If  we  atlempt  the  di- 
vifion  entirely  by  expctiment,  by  making  a  numbcr  of 
Auids  of  diSerent  fpecific  gravilies,  and  marking  the  ftem 
as  it  ilands  in  them,  we  Aiall  find  the  divifions  turn  out 
very  anomalous.  This  is  however  the  way  ufually  prac- 
tifed  ;  and  there  are  few  hydrometers,  even  from  the 
beft  maker,  that  hold  true  to  a  fingle  divifion  or  two. 
Yet  the  method  by  compulalion  is  not  more  troublefome  j 
and  one  fcale'of  harmonic  progrelTionBls  will  ferve  to 
divide  every  ftem  that  oiTers.  We  may  make  ufe  of  a 
fcale  of  equal  parts  for  the  ftem,  with  ihe  afliftarice  of 
two  liitle  tables.  One  of  tbefecontains  the  fpecific  gm- 
vities  in  harmonic  progrefiion,  correfponding  to  the 
arithmetical  fcale  of  bulks  on  the  fiem  af  the  hydrome- 
ter  ;  the  other  contains  the  divifions  and  fraSions  of  a 
diinHon  of  the  fcale  of  bulks,  which  correfpond  to  an 
■arithmetlcal  fcale  of  fpecific  gravities.  We  believe  this 
to  be  the  beft  method  of  all.  The  fcale  of  equal  parts 
«n  the  ftem  is  fo  eafily  made,  and  the  little  table  is  fo 
caGly  infpeAed,  that  it  has  every  advantage  of  accuracjr 
and  difpatch,  and  it  gives,  by  the  way,  an  amufing  view 
of  the  relation  of  the  bulks  and  denSlies. 

We  have  hithetto  fuppofed  a  fca1e'extending  from  the 
lighteft  to  the  heavieft  fluid.  But  unlers  it  be  of  a  very 
inconvenient  length,  the  divifions  m(ift  be  very  minute. 
Moreover,  when  the  bulk  Df  the  ftem  bears  a  great  pro- 
poriion  to  that  of  the  body,  theinArument  does  not  fwim 
Aeady  ;  it  is  therefore  proper  to  limit  the  rang«.of  the 
inAniment  in  the  fame  manner  as  thofe  of  the  firft  kind. 
A  range  from  the  denSty  of  elher  to  that  of  water  may 
be  very  well  executed  in  an'  inRrument  of  very  moderatc 
fize,  and  two  others  will  do  for  all  the  heavier  liquors  ; 
or  an  equnl  range  in  any  other  denSties  as  may  fuit  tbc 
ufual  otcupalioiis  of  the  experimenter. 

To  avoid  the  inconveni«nce8  of  a  hydrometer  with 
a  very  long  arid  Hender  ftem,  or  the  neceSity  of  having 
a  feTie«  of  tbem,  a  third  fort  ha»  been  contriwed,  in 
wbich  the  principks  of  both  are  combined.  Suppofe 
B  hydrometer  with  a  ftem,  whofe  bulk  is  -^o^^  o(  that 
of  ihe  ball,  and  that  it  finks  in  ether  to  the  top  of  the 
ftem  ;  it  is  evident  that  in  a  fliud  wbich  is.-r^th  heavter,  ° 
VoL.  XIX.  Part  II. 
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the  whole  ftem  wlll  emerge ;  for  the  bulk  of  ihe  difpIaoed   Specitie 
fluid  is  now  -i^th  of  the  whole  kf»,  and  the  weight  is  the  Grayty-  ^ 
fame  a$  before,  and  therefore  tke  ipecific  gravity  i>  i^th        ' 
greater. 

Thus  we  have  obtained  a  hydiometer  whieh  w^l  indi- 
cate,  by  roeans  of  divifions  marked  on  the  Aem,,all  fpe- 
cific  gravities  from  0.73  to  0.803  '  ^°'^  ^^^^  >s  Te-tb 
greatep  than  0.73.  Thele  divifions  muil  be  made  in 
'Earmonic  progreAion,  as  before  dire^ed  for  an  entire 
fcale,  placing  0^3  at  the  top  of  the  ftem  and  0.803  *' 
the  bottom. 

When  it  Aoats  at  the  loweft  divifion,  a  weight  may 
be  put  on  tbe-top  of  the  ftero,  which  will  agpiu  fink  it 
to  the  bi^.  Thi»  weight  muft  evidently  be  0.073,  °'^ 
Wth  of  the  weight  of  the  fluid  dilptaced  by  the  unload- 
ed  inftrument.  The  hydrometer,  tbus  loaded,  indicates 
the  fame  fpecific  gra^ity,  by  the  top  of  the  ftem,  that 
the  unloaded  inftrument  indicates  by  the  loweft  divi- 
lion.  Therefore,  when  loaded,  it  will  indicate  another 
feries  of  fpecific  gravities,  frqm  0.803  to  0.8833 
r=:o.833  +  0.0803),  and  will  Hoat  in  a  liquor  of  the 
Ipeciiic  grayity  0.8833  «ith  the  wholc  ftem  above  the 
furface. 

In  like  manner,  if  we  take  oIT  tbis  weight,  and 
put  on  I  =  0.080.3,  it  will  fink  tbe  bydrometer  to  the 
top  of  the  ftem ;  and  with  this  new  weight  it  will 
indicate  another  leries  of  fpeciHc  gravities  from  0.8833 
to  0.97163  (=0.8833+0.08833).  And,  in  the 
fame  manner,  a  third  weight  =:  08833  will  again  fink 
it  to  the  top  of  the  ftem,  and  fit  it  for  anothei  feties  of 
fpecific  gravities  up  to  1.068795.  And  thus,  with 
thtee  weights,  we  have  procured  a  hydrometer  fitted  for 
all  liquors  fiom  ether  to  a  wort  for  a  malt  liquor  of  two 
barrels  per  quarter.  Another  weight,  in  the  fame  pro- 
grcAion,  will  extcnd  thc  inArument  to  the  ftrongeft  wort 
that  is  brewed. 

This  is  a  very  commodious  fbrm  of  the  inftrument, 
and  is  now  in  very  general  ufe  for  examining  fpirituous 
liquors,  worts,  ales,  brines,  and  many  fuch  articles  of 
commerce.  fiut  the  divifions  of  the  icale  are  general- 
ly  adapted  to  the  queftions  which  naturalty  occur  in  the 
bufinefs.  Thus,  in  the  commerce  of  llrong  liquor$, 
it  is  ufual  to  eftimate  the  article  by  the  quantity  of  fpi- 
rit  of  a  certain  ftrength  which  the  liquor  contains,— 
This  we  have  been  accuftomed  to  call  proof  fpirit,  and 
it  is  fuch  that  a  wine  gallon  weighs  7  pounds  1 2  ounces ; 
and  it  is  by  this  ftrength  that  the  excife  duties  are  le- 
vied.  Therefore  the  divifions  on  the  fcale,  and  the 
weights  which  conne£t  the  ^uccelTire  repelltions  of  the 
fcale,  are  made  to  exprefs  at  once  the  number  of  gal- 
lons  or  parts  of  a  gallon  of  proof  fpirils  contained  in  a 
gallon  of  the  liquor.  Such  inftruments  fave  all  trouble 
of  caleulation  to  the  excifeman  or  dealer ;  but  they  li. 
mit  the  ufe  of  a  very  delicate  and  expenfive  inftrument 
to  a  very  narrow  employroent.  It  would  be  much  bet^ 
ter  to  adherc  to  the  expre(rton  either  .of  fpecific  gravitT 
or  of  bulk ;  and  then  a  very  fmall  table,  which  could  be 
compriled  in  the  fmalleft  cafe  for  the  inllrument,  might 
render  it  applicable  to  every  kind  of  fluid. 

The  reader  cannot  but  have  obferred  that  the  fuc- 
celTiye  weights,  by  which  the  Ihort  fcale  of  the  inAru- 
ment  is  extended  to  a  gteat  range  of  fpecific  grayities, 
do  not  increafe  by  equal  qaantities.  £ach  diSerence  is 
the  weight  of  the  liquor-  difplaced  by  the  graduated 
Hem  of  the  inArument  when  it  is  funk  to  tne  top  of 
4  B  the 
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SpcciSc  tbe  fcale.  It  is  a  determincd  aliqaoi  part  of  thc  whole  9.8633229, 
^^'"'"'■^'  .  'weight  of  tlie  indruinent  lo  loaded,  (in  our  e«ainple  it 
~'  •  it  always  y'fih  of  it).  It  increafcs  therefore  in  ihe  lame 
proportion  wilh  the  preceding  weight  of  the  loaded 
iniiiai&ent.  In  (hort,  both  tbe  fiiccefiive  additions,  and 
the  whole  vreights  of  the  loaded  indrunient,  are  quan- 
tities  in  geotnetrical  progrellion  j  and,  in  like  nianner, 
the  divinons  on  the  fcale,  if  they  correfpond  to  equal 
diSerences  of  fpecific  gravity,  muft  alfo  be  unequal — 
Tbis  is  not  fufiiciently  attended  to  hy  the  makers ;  and 
they  commit  an  error  here,  which  is  very  conGderable 
wben  the  wbole  range  of  the  inilrument  is  great.  For 
the  valuc  of  one  diviGon  of  the  fcale,  when  the  larg«ft 
weight  is  on,  is  as  much  greater  than  its  value,  wnen 
tbe  inilrumcnt  is  not  loaded  at  all,  as  ibe  fuli  loaded 
indnuBent  is  beayier  than  ibe  indtument  unloaded.  No 
manner  wbatever  of  dividing  the  fcalc  will  correfpond 
to  equal  diSerencet  of  fpecific  gravity  through  tbe 
wbole  lange  with  diSĕrent  weigbtc  \  but  if  tbe  divi- 
iions  «re  made  to  indicate  equal  proportions  of  gravity 
when  tbe  inilrument  i>  ufed  wiibotrt  a  weight,  they 
will  indicate  equal  f>rojtorlions  throughout.  Tbis  is 
evident  from  what  we  bave  been  juft  now  faying  ;  for 
tbe  proportion  of  the  fpeciik:  gravities  coriefponding  to 
any  two  immediately  fucceeding  weights  is  always  the 
fame. 

The  beft  way,  thcrefore,  of  conftru£iing  the  inrtru- 
menl,  fo  that  the  fame  divifions  of  the  fcale  may  be  ac- 
curate  in  all  ils  fuccefliv«  repetitions  wilh  tbe  diiTerent 
weigbts,  is  to  make  thefe  divinons  in  gcometrical  pro- 
greRion.  The  correfponding  rpeciSc  grayities  will  al- 
io  be  in  geometric  propoition.  TheTe  being  all  inferted 
ia  a  tabk,  we  obtain  them  witb  no  more  trouble  ihan 
by  infpe£iing  the  fcale  which  ufually  accompanies  thc 
hydrtuneter.  This  table  is  of  the  rooft  eafy  conftruc- 
tion }  for  tbe  ratio  of  the  fucceflive  bulks  and  fpecific 
Xravitiet  being  all  cqual,  the  diSTerences  ef  tbe  logarithms 
are  equal. 

This  will  be  illuftr«ted  by  applying  It  to  tbe  exam- 
ple  already  given  of  a  hydrometer  extending  £rom  0.73 
to  1.068793  with  three  weights.  This  giv,es  foar  re- 
petitions  ol  tbe  fcale  on  the  ftem>  Sttppofe  this  fcalc 
divided  into  10  ]>artt,  we  have  40  fpecific  gravities.~ 
Let  thefe  be  indtcated  by  the  numbers  o,  i,  2,  3,  &c. 
to  40.  Tbe  roark  o  it  a6Sxed  to  tbe  top  of  the  ftem, 
and  tlie  divifions  dowiiwards  are  marked  1,  %,  3,  &c. 
tbe  Ioweft  bring  10.  Tbe^e  divifiotu  are  caGly  deter- 
mined.  The  fteni,  which  we  may  fuppofe  5  inchet 
long,  was  fuppofed  to  be  T^tb  of  the  capacity  of  the 
ball.  It  may  therefbre  be  conAdered  as  the  eitremity 
of  a  rod  of  11  times  its  length,  or  55  incbes ;  and  we 
muft  find  nine  mean  propoilionals  between  50  and  5  f 
inches.  Subtra£t  cacb  of  tbefe  from  55  inches,  and 
tlie  remainders  are  tbe  dittances  of  the  poinis  of  divi. 
fion  from  o,  the  top  of  tbe  fcale.  The  fmalleft  weight 
i«  marked  10,  tbe  next  30,  and  the  third  30.  If  the 
inftrument  loaded  with  the  weight  20  finks  in  (bme  U- 
quor  to  tbe  mark  7,  it  tndicates  the  fpecific  gravity  27, 
that  is,  the  Vf^\k  of  40  mean  prop^rtionals  between 
0-73  and  1.06879^,  or  0.944242.  To  obtain  all  thefe 
inteimediate  fpeafic  gravities,  we  have  only  to  fubtiaA 


>a  that  of  1(^ 
4 '393.  tlwJ^ 
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tbe  lqgarithm  Df  0.73,  {tsa 
1.068793,  viz.  0.0288937,  and  take  0.0041 
40th  pait  of  tbe  differcnce.  Multiply  tbit  b; 
&c.  and  add  tbe  logaritbm  0^0.73  '"  ^**^  °^  ^^^  V">- 
du£ls.  Tbe  fums  are  tbe  logartthms  of  tbe  fpecific  gn. 
vitiet  tequired.  Tbefe  wiU  be  foui)d  to  proceed  fi> 
equably,  that  tbey  may  be  interpolated  ten  tiniet  by  a 
fimple  table  of  proportional  paits  without  tbe  fmaUefl 
fenfible  error.  Therefore  the  ftem  may  be  dlvided  m- 
to  a  hundred  parts  very  fenfible  to  the  eye  (each  being 
nearly  the  2oth  of  an  inch),  and  406  degrees  of  fpedfic 
gravity  obtained  within  the  raoge,  wbicn  is  at  near  as 
we  can  eicamine  thit  matter  by  any  hydrometer.  Thus 
the  fpecific  gravitics  CQrrcfponding  to  N**  a6,  27,  it, 
39,  are  as  foUow : 


0.93529 
0.94424 
0.95328 
0.96241 


iftDi£ 

895 
904 

9^i 


2dl>i£ 

9 
9 


Nay,  the  trouble  of  inrpcdirig  a  table  may  he  avad- 
ed,  by  forming  on  a  icale  the  logarithms  of  the  num- 
bers  between  7300  and  1068.793,  and  placing  aloDg 
fide  of  it  a  fcale  of  the  faroe  length  divided  iiUo  400 
equal  parts,  numbered  from  o  to  400.  Then,  lookiDg 
for  the  mark  fbown  by  the  hydrometer  oa  this  fcile  oi' 
equal  paits,  we  fee  oppofite  to  it  the  ^ecific  gravity. 

We  bave  becn  thus  particular  tn  thc  illuflration  of 
tbis  mode  of  conftrudian,  becaufe  it  is  leally  a  beauti- 
&>1  and  commodious  inftiument,  which  vaa.y  be  of  greit 
uiie  bolh  to  the  naturalift  and  to  the  man  of  bu£nei$.— 
A  table  may  be  compri&d  in  20  o£)avo  paget,  which 
will  contain  the  fpeci£c  gravities  of  eveiy  Uuid  which 
can  intereA  either,  and  anfwer  cvery  queftion  relative 
to  their  admixtuie  witb  as  much  precifion  as  the  ob- 
ienrations  can  be  Baade.  We  therefore  recommend  it 
to  our  readers,  and  we  lecommend  the  very  eiasiple 
which  we  have  givcn  as  one  of  the  moft  coavenieat. 
Tha  inArument  necd  not  excced  eight  inches  in  length, 
and  may  be  contained  in  a  pocket  caiĕ  of  two  inchet 
broad  and  a«  oiany  deep,  which  will  alib  contain  the 
fcale,  a  thcrmomcter,  aod  cvea  the  table  ibr  applying  it 
to  all  Auids  which  have  been  examined. 

It  is  imfartunate  that  no  graduatcd  hydrometer  caa 
be  made  fo  eafily  for  tbe  esamination  c^  the  corToiivc 
mineral  acids  (a).  Thefe  muft  be  made  of  glait,  ind 
we  cannot  depend  on  the  abcurate  cylindric  form  of  any 
glafs  fiem.  But  if  any  fuCh  can  be  procured,  the  con- 
Srudion  is  the  fame.  The  divided  fcale  may  either  be 
<m  thin  paper  paiied  on  the  infide  of  the  ftcm,  or  it  nay 
be  printed  on  the  item  itfelf  firom  a  plate,  with  ink  midc 
of  a  metallic  calx,  which  will  attach  itfelf  to  the  gla& 
with  a  very  moderate  heat.  Wc  would  iccommend 
conuDan  white  ehamel,  or  arfenical  glait,  u  the  fitteit 
material  iw  the  whole  inftrum«nl  \  and  the  ink  uiĕd,  in 
taking  the  impreiGon  of  the  icalc,  may  be  the  iaoe  that 
is  ufed  for  the  low-priced  ptinting  on  Delit  ware  pot- 
tery. — Firft  form  tbe  fcale  on  thc  ftem.  Then,  haviBg 
meaiiired  the  folId  contents  of  the  graduated  part  as  «x- 
a£tly  as  poi£ble,  and  detecmined  on  tbe  gencral  ftap* 

i 


{Jl)  it  irould  be  noith  vMe  to  tiy  copper  eaaneUed» 
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mk   of  tb(  ball  mi  cotariterpoife  beloW,  cakuktte  lU  fize,  fo     N^  3<  tnay  be  {pared 
p*^  that  k  may  be  a  littlc  kr*  than  ten  times  that  of  the       ' 
^^  ilett.    Th«  gk&-blower  cati  eopy  thb  vetj  nearly,  and 

join  it  to  ihe  Atm,     'f  hen  make  tWo  brines  or  other  li- 

^ors,  «rbkb  <baU  hate  r{i«cific  graTJties  itt  the  ratt«  af 

10  to  iii     Load  the  inftrumervt  To  that  it  may  fink  to 

9  in  tbe  lighteA.    When  puiinto  the  heavieft,  it  (hould 

riiĕ  to  10.     If  il  does  net  rl(e  (b  high,  the  imBicHed  part 

is  (oo:  r»aU.     Let  tb«  gk&-blo\rer  enkrge  the  ba]I  ef 

th«  couttterpoHe  a  Iittk<    8.epeat  this  trial  tiU  it  be  ex> 

a&.     Nothing  now  retnatn*  bnt  te  farni  the  1veights  : 

And  here  we  obrerve^  thiit  wh«n  the  inArument  is  to 

bsv«  » itery  gteat  rsRige;  is  for  esamining  al)  Aatea  of 

the  vitrioIic  aicid,  it  has  fl  chance  of  bdng  very  tot. 

terine  wh«n  londed  «^h  the  greaiei!  weight  on  the 

top  3  fo  long  a  feflk<    To  avoid  this,  Mr  Qpin  and 

oiher»  hitrt  added  rokie  of  their  weigbts  beiow.'-* 

Biit  this  will  not  ftiit  the  prefent  conRrudion,  becanie 

itwiU  aUer  the  proportion   between  the  bulks  of  the 

ikm  aR>d  iiametred  patt.    Th<refere  kt  thele  weights 

conCd  of  cylinders  of  metal  ^maU  enough  lo  go  ihto 

iIm  ftem,  and  let  theft  be  foldered  to  tbe  end  of  kmg 

wires,  wbich  wiH  let  them  go  to  the  bottom,  and  kave 

a  fmall  hook  or  ring  at  top.    Thefe  can  lie  alongride 

of  f he  indrument  in  its  cakb     This  is  indeed  the  beft 

conikuf\ion  £ar  eyeij  hydroraeter,  beCaure  it  makes  it 

incomparablj  more  &t»iy.     The  inftrument  is  poired' 

by  fmaU  ibot  or  mercury.   But  it  wiU  be  mnch  better  to 

do  it  with  Newton's  hifiUe  metal  (three  parts  of  tin, 

five  parts  of  kad,  and  csght  parts  of  bifinuth)  in  coorie 

filings<     When  the  eM£i  ^ttantity  hss  been  pot  in,  the 

iDRniment  may  be  fet  in  a  ve{!el  of  oil,  and  this  kept 

OB  the  fire  tiU  aU  is  completely  melted.     I(  faon  frceles 

agsin,  and  remains  fall.     If  this  metal  is  not  to  be  had, 

kt  a  iPew  bits  of  fealing.wax  be  added  to  the  mercury 

or  ihot,  to  make  up  tbe  cooAterpoiie.     When  heated, 

it  wiU  doat  a-top,   and  when  it  £reezes  again  it  will 

k«ep  aU  fail.     Thus  we  ihall  make  a  very  complete  and 

cheap  inilrument. 
Taere  i»  jet  anotlier  method  of  examining  the  Tpe- 

uGc  gravities  of  Auids,  firil   propofed  by  Dr  Wiiron, 

late  pro&flbr  of  aAronomy  in  the  tmiverfity  of  Olafgow. 

Tbis  is.I^  a  ferks  of  fiiiaU  gkis  bubbles,  differtng  equai1y, 

or  accordiag  to  fome  rule,  ffom  each  other  in  fpecific 

eravity,   and  each  marked  witb   its   proper  number. 

When  thefe  are  tbrown  into  a  iloid  which  is  to  be  exa- 

Buned,  aU  thoTe  wkich  are  heavier  than  the  iluid  will  faU 

t«  the  bottom.     Tben  holding  the  veSel  in  the  hand, 

6r  near  a  fire  or  oandle,  the  fiuid  e^pands,  and  One  of 

ihc  AoSting  bdbUes  begins  to  fink.     Its  fpecific  gravity, 

thatefi>re  was  either  equal  to,  or  a  little  \eh  th:in,  that 

of  the  iluid  }  and  the  degree  of  the  thermometer,  when 

i(  began  to  fink,  will  inform  us  how  imich  it  was  defi- 

•icnt,  if  )ve  know  the  kw  of  expanfion  of  tbe  liquor. 

Sets  of  thele  bubbles  fitted  for  the  examination  of  fpi- 

ritiious  fiquors,  with  a  little  treatife  ihowing  tlie  manner 

of  ufing  them,  and  calcukting  by  the  tbermomrier,  are 

uade  bj  Mr  Brown,  an   ingenious  artill  of  (Thfgow, 

and  are  oiten  ufed  by  the  dealers  in  fpirits,  beiiig  fouhd- 

botb  accurate  and  expeditiousi 
Alfo,  though  a  bubble  or  two  (hould  be  broken,  the 

Siength  of  f|^ts  may  eafily  be  had  by  mear.s  of  the 

teinamder,  imk&  two  or  thiee  in  immedkte  fucceilion 
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be  wanting :  for  a  Uquor  which  anfwers  to  N"  4  will 
fiBk  N°  2.  by  hesttng  it  •  £nr  degrees,  and  ilierefore 


Thts  is  8  greit  adrantage  in  ot- 
dinary  buSneisi     A  nice  hydrometer  is  Hot  only  an  ex- , 
penfiTe  inAnmient,  bnt  eiceedingly  deUcate,  being  fb 
very  thin.     If  btoken  or  even  bruiied,  it  is  ureleis,  and' 
cfln  hardly  be  repaired  except  by  the  very  maker. 

As  tbe  only  queiiion  here  is,  td  determine  how  many  • 
gailons  of  excife  proof  fpiri(s  is  contained  in  a  qil&ntity 
of  ]iqaor,  the  artiil  has  conilrufled  this  kries  of  bubbk* 
iH  the  Ampkil  manner  poinble,  by  previouily  making 
40  or  50  mixtures  of  fpirits  and  tt-ater,  and  then  adjuil- 
ing  the  bubbles  to  iherĕ  mixtures.  In  fome  fets  the 
tramber  on  eath  bubbk  is  the  number  of  gallons  of 
proof  f{urits  cont^in^  in  100  gallons  of  tlie  licjuor.  In 
Other  fets  the  nutober  Oti  each  bubbk  exprefles  the  gal- 
lons  of  water  wliich  will  make  a  Iiqaor  d  this  itrengtb, 
if  added  to  14  gallons  of  alcohol.  Thus,  tf  a  liouor  an- 
(wers  to  N*  4,  then  4  gallons  of  water  added  to  14 
galkms  of  «lcohol  wiU  make  a  Iiquor  of  this  Arength. 
Thte  &rft  if  tht  beit  method-3  for  we  ihould  be  miilaken 
ih  fuppol5ng  ihat  i9  gallons,  wbkh  anfwer  to  N^^,  con- 
tmns  txsftly  14  gallons  of  akohol;  it  contains  more 
than  14,  for  a  reafor(  to  be  given  by  and  by. 

By  examining  the  fpecific  gravity  of  bodtes,  ihe  phi- 
]o(bpher  has  made  fome  vety  curious  difcoverie$.  The 
moil  remarkable  of  theie  is  the  change  which  tbe  denfi- 
ty  of  bodies  ftiffers  by  mixture.  It  is  a  moil^eaibnable 
expef{ation,  tbat  when  a  cubic  foot  of  one  fubltance  is 
dirxed  any  iow  with  a  cubic  foot  of  another,  ihe  bulk 
of  the  mixtare  viill  be  two  cobic  feet ;  ahd  that  18  gal- 
lons  of  wate*  joined  to  18  gallons  of  oil  will  fill  a  ^eiTel 
of  56  gaUons'.  Accordingly  (his  was  never  doubted ; 
and  even  Archimcdes,  thc  moil  krupulous  of  mathema- 
ticians,  proceeded  on  this  fappofition  in  the  folution  of 
bis  famous  probkm,  the  ^fcovery  of  the  proportion  of 
iHver  and  gold  in  a  mixture  of  both.  He  does  not  eren 
nkntion  it  as  a  poAukte  that  may  be  granted  hira,  ib 
much  did  he  concfive  it  to  be  an  axiom.  Yet  a  little 
reHeAion  feems  ruSicknt  to  make  it  doubtiul  and  to 
require  examination.  A  box  filled  with  muiket-baUs 
will  receive  a  conSderable  quantity  of  fmaU  ihot,  and  af- 
ter  this  a  ctmSderabk  qu«ntity  of  fine  fand,  and  after 
this  a  confiderabk  quantity  of  water.  Something  Uke 
this  might  happen  in  the  adm)Xture  of  bodies  of  porous 
textttre.  But  fuch  fubftancesas  metals,  glai^,  and  Auids, 
where  no  difcontinuity  of  parts  can  be  perceived,  or  was 
fufpefted,  feem  free  firom  every  chance  of  ihis  kind  of  in- 
trofufception.  Lord  Bacon,  howevei-,  without  being  a 
nataralift  or  mathematician  ex  profeffb^  inferred  from  the 
mobiKty  of  iluids  that  they  coniiDed  of  difcrete  parti- 
cles,  wbich  muft  have  pores  interpoiĕd,  whatever  be 
their  figure.  And  if  we  afcribe  the  different  denfities,  of 
other  fenfible  qualities,  to  difference  in  fize  or  figure  of 
thofe  particks,  it  muR  frequently  happen  that  tbe  fmalU 
er  particks  will  be  lodged  in  the  interftices  between  th<t 
krger,  and  thus  contribute  to  the  weight  of  the  fenfibk 
ihals  without  increa^ng  its  bulk.  He  therefore  fufpeAs 
that  mixtttres  will  be  in  general  lefs  bulky  than  the  fum 
of  their  ingredients. 

Accordingly,  the  exanrination  of  tbis  queftion  was' 
one  of  the  firft  employments  of  the  Royal  Society  of 
London,  and  long  befi3re  its  inftitution  had  occupied 
the  attention  of  tne  gentlemen  who  afterwards  compo- 
fed  it.  The  regifter  of  the  Society's  early  meetings 
contaitu  many  experiments  on  this  fubjeA,  with  raix. 
tures  af  gold  and  lUrer,  of  other  metals,  and  9f  various 
4  3  a  Auids, 
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Itulds,  exanained  by  the  hydroAatical  baknce  of  Mr 
Boyle.  Dr  Hooke  made  a  prodigious  number,  chief- 
ly  on  articles  of  commerce,  which  were  unforlunately 
loft  in  the  fire  of  London. 

It  was  Ibon  found,  however,  that  Lord  Bacon^s  con- 
jcdure  had  been  weU  founded,  and  that  bodies  changed 
their  denlity  very  Tenribly  in  many  cafes.  In  eeneral, 
it  was  found  that  bodies  which  had  a  ilrong  cDemical 
aOinity  increafed  in  denlity,  and  tbat  their  admixture 
was  accompanied  with  heat. 

By  this  difcovery  it  is  manife(l  that  Archimedes  had 
not  folved  the  problem  of  deteAing  the  quantity  of  fil- 
yer  mized  with  the  gold  in  King  Hiero^s  crown,  and 
that  the  phyScal  folution  of  itrequiresexperiments  made 
on  all  the  kinds  of  matter  that  are  mixed  together. 
We  do  not  find  that  this  has  been  done  to  this  day,  al- 
though  we  may  afitrm  that  there  are  few  quefiions  of 
more  importance.  It  is  a  very  curious  fa^  tn  chemi- 
Ary,  and  tt  would  be  moft  defirable  to  be  able  to  re- 
duce  it  to  fome  general  laws  :  For  indance,  to  afcertain 
what  is  the  proportion  of  tivo  ingredients  which  pro- 
duces  the  greatett  change  of  denfity.  This  is  impor- 
tant  in  the  fcience  of  phyfics,  becaufe  it  give  us  confi- 
derable  inforroation  as  to  the  mode  of  aSion  of  thofe' 
natural  powers  or  forces  by  which  the  particles  of  tan- 
gible  raatter  are  united.  If  this  introfufceplion,  con- 
centration,  compenetration,  or  by  whatever  name  it 
be  called,  were  a  mere  reception  of  the  particles  of 
one  fub(lance  into  the  interAices  of  thofe  of  another, 
it  is  eyident  that  the  greateA  concentration  would  be 
obrerved  when  a  fraall  quantily  of  the  reciiuend  is  mix- 
ed  with,  or  diirerainated  through,  a  great  quantity  of 
the  other.  It  is  thus  that  a  fmali  quanlity  of  fine  fand 
will  be  received  into  the  inteiilices  of  a  quantity  of 
fmall  (hot,  and  will  increafe  tbe  weight  of  the  bagful 
without  increafing  its  bulk.  The  cafe  is  nowife  di£Fe- 
rent  when  a  piece  of  free(lonc  has  grown  heavier  by 
irabibing  or  abforbIng  a  quantity  of  water.  If  more 
than  a  certain  quantity  of  fand  has  been  added  to  the 
fmall  fliot,  it  is  no  longer  concealed.  In  likc  manner, 
yarious  quantities  of  waler  may  combine  wilh  a  mafs  of 
clay,  and  increafe  its  rize  and  weight  alike.  All  this  is 
very  conceivable,  occaConing  no  di(Bculty. 

But  this  is  not  the  cafe  in  any  of  the  mistures  we 
are  now  conGdering.  In  all  thefe,  the  firft  additions  of 
either  of  the  two  fubfiances  produce  but  an  inconfider- 
able  change  of  gcneral  denfity  ;  and  it  is  in  general 
mo(l  remarkable,  whelher  it  be  condenfation  or  rare- 
faftion,  wlien  the  two  ingredientt  are  nearly  of  equal 
bulks.  \Ve  can  illuHrate  even  this  dilTtrence,  by  re- 
fle£ling  on  the  imbibition  of  water  by  vegetable  folid8, 
fuch  as  timber.  Some  kinds  of  wood  have  their  weight 
rouch  more  incrcafcd  than  their  bulks  ;  other  kinds  of 
wood  are  more  enlarged  in  bulk  than  in  weight.  The 
like  happens  in  graips.  This  is  curiou!!,  and  (hows  in  the 
moft  unqueflionable  manner  that  the  particles  of  bodies 
are  not  in  contaft,  but  are  kept  together  by  forces 
whjch  aft  at  a  diftance.  For  this  dittancc  between 
the  centres  of  the  particles  k  moft  evidently  fufceptible 
of  variation  ;  aiid  this  variation  is  occafioned  by  the  in- 
trodu6lion  of  another  fubflance,  which,  bv  afting  on 
fhe  particles  by  attradlion  or  repulfion,  dimin!(hes  or 
fncreafes  their  mutual  aflions,  and  makes  new  didances 
necelTary  for  bringing  all  things  again  into  equiUbrium. 
Wo  refer  the  curious  reader  to  the  ingeuious  theory  of 


the  abbĕ  Bofcovich  for  an  excellent  illuAration  of  thb  Sptdd 
fubjea  (  Tieor.  P/ii/.  Nal.  $  de  Solutione  Chemica).  ^^ 
This  queftion  is  no  lefs  important  to  the  man  of  bo-  ''1 
finefs.  Till  we  know  thc  condenfation  of  thoie  metils  { 
by  mixture,  we  cannot  tell  the  quantity  of  alloy  in  gold 
and  filver  by  means  of  their  fpecific  gravity ;  nor  can  we  ' 
tell  the  quantity  of  pure  alcohol  in  any  fpirituous  liqaor,.  { 
or  that  of  the  valuable  falt  in  any  f<dution  of  it.  For 
want  of  this  knowledge,  the  dealers  in  gold  and  filver 
are  obliged  to  have  recourfe  to  th^  tedious  and  diSicult 
teft  of  the  aATay,  which  cannot  be  made  in  all  places  ar 
by  all  men.  It  is  therefore  much  to  be  withed,  ihat 
fome  perfons  would  inAitute  a  feries  of  experiments  m 
the  moft  intereAing  cafes  :  for  it  muft  be  obferved,  tbat 
this  change  of  denfity  is  not  always  a  {mall  matter ;  it  is 
fometime$  very  confiderabIe  and  paradosical.  A  re- 
markabte  inAance  may  be  given  of  it  in  the  misture  of 
brafs  and  tin  for  bells,  great  guns,  optical  fpeculums, 
&C.  Thc  fpecific  gravity  of  caft  bra(s  is  nearly  8.oc6, 
and  that  of  tin  is  nearly  7.363. .  If  two  parts  of  brafs  be 
mixed  with  one  of  tin,  the  fpecific  gravity  is  8.917; 
whereas,  if  each  had  retained  its  former  bulk,  the  fp.  grar. 

would  have  been  only  7.793{=: '■ ■  "^  ^).  A 

mixture  of  equal  parts  (hould  have  tbe  fpecific  gianty- 
7.684  ;  but  it  is  8.441.  A  mixture  of  two  parts  tin 
with  one  part  brafs,  inftead  of  being  7.577,  is  8.027. 

In  all  thefe  cales  there  is  a  great  increafe  of  fpecific 
gravity,  and  confequently  a  great  condenfation  of  paits- 
or  contra£lion  of  bulk.  The  firft  mixture  of  eight  ca- 
bic  inches  of  brafs,  for  inAance,  with  four  cubic  incha 
of  tin,  does  not  produce  1 2  cubic  inches  of  bell-metal, 
but  only  lol  nearly,  having  (hrunk  f .  It  would  ap- 
pear  that  the  diftances  of  the  braTs  particles  are  moH  af- 
fe£led,  or  perhaps  it  is  the  brafs  that  receives  thc  tin  in- 
to  its  pores ;  for  we  find  that  the  condenfations  in  theie 
mix(ures  are  nearly  proportional  to  the  quantities  of  tbe 
brafs  in  the  mixtures.  It  is  remarkable  that  tbis  mis- 
ture  with  the  lighteA  of  all  metals  has  made  a  conipofi- 
tion  more  heavy  and  denfe  than  brafs  can  be  made  by 
any  hammering. 

The  moft  remarkable  inftance  occors  in  mixing  iron 
with  platina.  If  10  cutuc  inches  of  iipn  are  mixed  with 
i-^  of  platina,  the  bulk  of  the  compoand  is  only  9I' 
inches.  The  iron  therefore  has  not  (hnply  received  the 
platina  into  its  pores  :  its  own  particles  are  broaght 
hearer  together.  There  are  fimilar  refult$  in  tbe  fola- 
tion  of  turbith  mineral,  and  of  fome  other  falts,  in  wa- 
ter.  The  water,  inAead  of  rifing.  in  the  neck  of  the  »et 
fel,  when  a  fmall  quanrity  of  the  fidt  has  been  added  to 
it,  finks  confiderabIy,  and  the  two  ingrcdients  occupy 
lefs  room  than  the  water  did  alone. 
.  The  fame  thing  happens  in  the  misture  of  water  witb 
other  duids  and  different  fiu!ds  with  each  other  :  £utwe 
are  not  able  to  trace  anygeneral  rulc  that  is  obierwd 
with  abfolute  preeifion.  In  moft  cafes  of  Auids  the 
greateft  condenfation  bappens  when  the  bulks  of  the  in- 
gredients  are  nearly  equal.  Thus,  in  the  iMXtaK  of  «1- 
cohol  and  water,  we  have  the  greated  condenlauoa 
when  i6i  ounces  of  alcohol  arc  inixed  with  aoewnet» 
of  water,  and  the  condenfation  ts  aboot  y^  of  the  whole 
bulk  of  the  ingredients.  It  is  extreme1y  various  in  dit- 
ferent  fubftance<,  and  no  claflification  o£  them  can  be 
made  in  th!s  refped. 

A  differtati9n  hts  been  publiihed  «b  this  fubjc{I  by 

Dr 
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Dr  Hahn  of  Vienna,  inlitled  De  Efi:acia  Muetionit  in 
mutandis  Cor(torum  Yoluminibus,  in  which  all  the  re- 
'  markabie  initances  of  the  yariation  of  denlity  have  beeii 
collefled.  AU  ihat  we  can  do  (as  we  have  no  direjling 
principle)  is  to  record  Tuch  indanceii  as  are  of  chief  im- 
portance,  being  articles  of  commerce. 

The  firft  that  occurs  to  us  is  the  mijctures  of  alcohol 
and  n-ater  in  the  compodtion  of  Tpirituous  liquor$.  This 
lias  been  conridered  by  many  with  great  care.  The  moft 
fcrupulous  examination  of  this,  or  perhaps  of  any  mix- 
tore,  has  been  lately  made  by  Dr  Blagden  (nuw  Sir 
Chsrles  Blagden)  of  the  Royal  Society,  on  the  requ!- 
fition  of  the  Board  of  £xcire.  He  has  publidied  an  ac- 
count  of  the  examination  in  the  Philorophical  Tranfac- 
tions  of  London  in  1791  and  1792.  We  ftiall  give  an 
account  of  it  under  the  article  SpiRITUOUS  Ltquors ; 
and  at  prelĕnt  only  felefl  one  column,  in  order  to  (how 
the  condenbtion.  The  alcohol  was  almoft  the  ftrongeft 
that  can  be  produced,  and  its  fpecific  gravity,  when  of 
tbe  temperature  60°,  was  0.825.  The  whole  mixtures 
were  of  the  fame  terapcrature. 

Column  I.  contains  the  pounds,  ounces,  or  other 
mearures  by  weight,  of  alcohol  in  the  mixture.  Co- 
lumn  2.  contains  the  pounds  or  ounces  of  water.  Co- 
lumn  3.  is  the  fum  of  the  bulks  of  the  ingredients,  the 
bulkofa  pound  or  ounce  of  water  being  accounted  i. 
Column  4.  is  the  obferved  fpecific  gravity  of  the  mix- 
ture,  taken  from  Dr  Blagden^s  diiTertation.  Colamn  5. 
is  the  fpecific  gravity  whioh  woulJ  have  been  obferved 
if  the  ingredients  had  cach  retaiiied  its  own  fpecific  gra- 
vity.  This  wc  calculated  by  dividing  the  fum  of  the 
two  numbers  of  the  firft  and  fecond  columns  by  the  cor- 
rerpondin?  nuraber  of  the  third.  Column  6.  is  the  dif- 
ference  of  column  4.  and  column  5.  and  exhibits  the 
condenfatioD. 
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It  is  to  be  remacked,  that  the  condenfalion  is  greateft. 
when  1  6t  ounces  of  alcohol  have  been  added  to  20  of 

or  nearly  ■j^th 


I  «1  j 

T>  1  f.TT» 


waler,  and  the  condenlation  is  -^ 

of  the  coniputed  deniity.  Since  ihe  IpeciSc  gravity  oP 
alcohol  is  0.825,  '^  '^  evident  that  i6|  ounces  of  alco-r 
hol  and  20  ounccs  of  walet  have  equal  bulks.  So  that 
the  condenfalion  is  greateH  wben  the  fubftances  are  mix- 
ed  in  eqiial  yolumcs ;  and  18  gallons  of  alcohbl  mixed'' 
witb  18  galluns  of  water  will  produce  not  36  gallons  of 
fpiiits,  but  35  only. 

We  may  aHb  obrcrve,  that  iMs  13  the  mixture  to 
which  our  rcv£nue  laws  refer,  declaring  it  to  be  one  to' 
Jix  or  on-:  infeven  under  proof,  aiid  lo  weigh  7  pounds 
13  oiince  per  gallon.  This  proporlion  was  probably  fe- 
le<!;led  as  ihe  moft  eafily  compofed,  viz.  by  mixing  cqual 
meafure$  of  water  and  of  the  Arongell  fpirlt  which  the 
known  proceAcs  of  diAillation  could  produce.  Its  fpeciT 
fic  gravity  is  0.939  vcry  nearly.  ■ 

We  muft  contider  tliis  ekbor.ite  examinatioh  of  ihe 
mixture  of  water  and  alcohol  as  a  ftandard  fertes  of  ex-< 
periments,  to  which  appeal  may  always  be  made,  whe-- 
ther  for  ihe  purpofes  of  fcience  or  of  trade.  The  regu- 
larity  of  the  progrelTion  is  fo  great,  -that  in  the  column- 
whicU  we  have  examined,  viz,  that  for  temperature  60°, 
the  gieatell  anomaly  does  not  amount  to  one  part  in  fix 
thouland.  The  form  of  the  feries  is  aIfo  very  judici- 
oully  chofen  for  the  purpoles  of  fcience..  It  would  per- 
haps  liave  been  more  diredly  ftereometricaI  had  the  pro- 
portions  of  the  ingredients  been  ftated  in  bulks,  which 
are  more  immediat^y  conne£led  with  denfity.  But  the 
a.ulhoi;  h.<is  alTigned  a  very  cogent  reafon  for  his  chdce, 
viz.  that  the  prbportion  of  bulks  varies  by  a  change  of 
temperature,  becaufe  the  water  and  (jpitits  follow  differ- 
ent  laws  in  their  expanfion  by  heat.  - 

This  is  a  proper  opportunity  for  taking  notice  of  a 
miftake  which  is  very  generally  made  in  ihe  conclufions 
drawii  from  experiments  of  this  kind.  ,  £qual  additions 
of  the  fpirit  or  waler  produce  a  fcries  of  fpecific  gravi- 
ties,  wiiich  dccrc-ife  or  increafe  by  dlfferences  centinual- 
ly  diminiHiing.  Hcnce  it  is  inferred  that  there  is  a  con- 
traftion  Qf  bulk.     Evcn  Dr  Lewis,  one_of  our  moft  ?.a« 
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SpcciSe  compIiAied  naturalills,  advances  tMs  poGtion,  in  a  dif- 
,  ^'*^'^J-  feTtation  on  the  p«ta(h  of  America  ;  and  it  conliderably 
"  a(Feds  hi»  mcthod  for  eilimating  the  ilrength  of  ihe  pot- 
a(h  leys.  £ut  that  it  is  a  miAakc,  appears  plainlj  from 
tbns,  that  although  we  add  for  ever  equal  quantities  o( 
the  fpirits,  we  (hall  nenrer  produce  a  mixture  which  has 
as.  fmall  a  fpecific  grayity  as  alcohol.  Therefore  the  fe- 
ries  of  fuccefl&ve  graviues  roud  approximate  to  this  witb- 
out  end,.  like  tbe  ordinates  of  a  hyperbolic  curve  refer- 
red  to  its  aAymptOte. 

That  this  may  appear  in  the  moft  general  terms,  let 
w  reprefent  thc  weight  of  the  conilant  qQantity  of  wa- 
ter  in  the  niixture,  and  let  a  be  the  weight  of  the  fma]l 
addition  of  fpirits.  A.lfo  let  w  repiefent  the  kilk  of 
thns  quantity  of  water,  and  b  the  bulk  of  the  Cnall  ad- 
ditia«  of  alcohoL    Tbe  weight  of  the  mistare  is  w-f-d, 

and  its  bulk  i>  w-^b,  and  its  f]iecific  gnivity  is  ■  ■"*";. 

If  we  now  add  a  iecond  equal  qiiantity  of  fpirits,  the 
weight  will  b«  w-f<2<i,  and  if  the  fpirit  retaint  its  den- 
ilty  uocbanged,  thc  bulk  will  be  w4-2  b,  and  the  fpeci- 

fic  grayity  is  — — — 7 :  and  after  any  number  1»  of  fuch 
"        '       w4-2^  ' 

equal  additions  of  fpirits,,  the  fpccific  gTavity  will  be 
— 4- — r-  Divjde  the  numerato»  of  this  fradion  by  it» 
donaminator,  and  the  quotient  or  fpecific  gravity  wiU 

be  I A 1--.    This  confifls  of  the  condant  part  i, 

and  thc  variable  part  — -— — r-.    We  necd  attend  only 
w-f>mo  ' 

to  tlris  part.     If  its  den«minator  were  conftant,  it  is 

plain  that  the  (ucce(nve  fpecific  gravities  would  have 

emal  diSerences,  each  bdnjr  ss  — : — ,,  becaufc  m  in- 
"^  "      w+wA 

creafes  by  the  continual  addition  of  an  unit,  and  a — b 

is  a  conAant  quantity.     But  the  denomrnator  w-^mb 

coadnuaUy  increaies,  and  therefore  the  ralue  of  the  frac- 

Uon  — ; r  conUnually  diminiihes. 

w-^-mb  ' 

Therefore  the  gradoal  diminution  of  the  Sncrements 
or  decremcnts  of  fpecifio  gr»vity,  by  equal  additions  of 
one  ingredient  to  a  condant  meafure  of  the  other,  is  not 
of  itf«lf  an  indication  of  a  change  of  denfity  of  either 
af  tlie  ingredicnt»  j  nor  proves  that  in  very  diluted  mix- 
tures  a  greater  proportion  of  one  ingredient  is  abforbed 
or  lodged  in  the  interAices  of  the  other,  as  is  generally 
imagined.  This  rouft  be  aicertained  by  comparing 
e«ch  fpecific  gravity  with  the  gravity  esprelTed  by  i<f. 
W+w  («— -^) 

wApmb 

Tbis  ieries  of  fpeciflc  gra^ties  r«fembles  fuch  a  nu- 

nerical  feries  as  the  ibllowing,  i ; ;  1.56 ; 

J.163  )  i.-t^^p  j  &c.  the  terms  of  which  aIfo  confifl:  of 
die  conSant  tnteger  t,  and  the  decimal  fra£lions  0.156  \ 

0.163  j  0.169 ;  &c.    The  frtidton  ■  ■  ^~  ;  exprcfles 
'  v)Jfmb 

diis  decimal  part.    Call  thia  d,  or  make  /=:  *"  ^"     A 

W-|-«»w 

This  will  gtre  v»bzz  -— ; — — rr.    Now  o  is  the  weieht 

«f  the  luldcd  ingredient,  and  d\%\k»  variable  part  <tf 
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In  tliis  table  the  whole  quantiiy  of  fpirituous  liquDr  is 
always  the  rame.  The  fir(l  column  is  the  number  of 
meaiures  (gallons,  pints,  inches,  &c.)  of  water  in  the 
inixture  :  and  column  aid  gives  the  meafures  of  alcohot. 
Column  3d  is  the  fpecific  gravity  which  was  obreived 
by  Mr  BriiTon.  Column  ^th  is  the  fpecific  grarity 
which  would  have  bcen  obferved  if  the  fpirits,  or  m- 
ter,  or  both,  had  retained  their  fpecific  denGty  un- 
changed.  And  the  ^th  column  matks  the  augmenta- 
tion  of  fpecific  gravity  or  deDfity  in  parts  of  icooe. 
A  6lh  column  is  added,  (howing  the  bulk  of  the  16 
cubic  iBcafures  of  the  two  ingredients.  £ach  meafute 
may  be  conceived  as  the  i6th  part  of  10.000,  or  625 ; 
and  we  may  (uppofe  them  cubic  inciies,  pints,  gallsns, 
or  any  Iblid  meafuTe. 

TUs  Uble  fcarcely  differs  (rom  Sir  Charles  BIu- 
den's  ;  end  the  very  tinall  di£Ference  that  may  be  ob. 
ferved,  arifes  from  Mr  Briflbn's  having  u(ed  an  alcobtl 
not  fo  completely  redified.  Its  (pecific  grarity  is 
9,8371,  wKereas  the  other  waa  only  0.8250. 

Here  it  appears  more  diftinSly  that  the  condea&- 
Uon  i»  greatefi  when  the  two  ingredients  aic  of  equal 
bulk, 

Perhaps  this  lerics  of  lpecific  grtrities  is  as  dedat*. 
tive  as  the  other,  whether  or  not  there  is  a  changeof 
dendt^  induccd   ia  either  of  the  ingiediaatt.    Tbe 

«hole 


lite  fpeci(ic  gravity  obferved  ;  and  thus  We  lesm  whe-  Sp(« 
ther  b,  the  bulk  of  the  added  ingredient,  fuffen  any^^J 
change.  We  (hall  havc  occafion  by  and  by  to  refunie  ''] 
the  conOderation  of  this  que(Uon,  which  is  of  the  fitft  1 

moment  in  the  theory  of  fpecific  gravities,  and  has  great  ! 

induence  in  many  tranfadtons  of  commerce. 

This  feries  of  fpecific  gTavities  is  not  fo  well  ^tted 
for  commercial  tranfa£Iions.  In  thefe  the  ufualque£. 
tton  i$,  bow  many  eallons  of  alcohol  is  there  in  a  cadt, 
or  fome  number  of  gallons  of  fpirit  ?  and  it  1$  more 
direitly  anfvTered  by  means  of  a  table,  formed  by  mii- 
ing  the  ingredients  in  aliquant  parts  of  one  conttanl 
b«dk.  The  foHowinr  table,  conftfufted  from  the  ex. 
periments  of  Mr  Bt iuon  of  thi  academy  of  Paiis,  atul 
pnbHAed  in  the  Memoirs  for  t')^^  i«  lherefofe  ifl- 
(ertcd. 
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rik  wltole  bulk  b«ng  always  the  fii«De,  it  !>  plain  that  tbe 
0«7-  fiieceffive  equal  additi«n«  to  one  aF  the  ingredients  ii  a  ^ 
^f^  fucceffive  eqaal  abftra£tion  of  tbe  other.  The  chanee 
produced,  therefore,  iii  the  weight  of  the  whole,  is  tbe 
difference  between  the  weight  of  tbe  ingredient  which 
is  taken  out  and  the  weight  of  ihe  equal  mearure  of  the 
other  which  fuppUe«  its  place.  There£ore,  if  neither 
ingredient  changes  its  denfity  by  mixture,  the  weights 
of  the  inixtures  will  be  in  arithnietical  progreAion.  If 
they  are  not,  there  is  a  variation  of  denfity  in  one  or 
both  tbe  ingredients. 

We  fee  thit  very  clearly  in  the  niixtures  of  water  and 
alcohdi.  The  firft  fpecific  grayity  differs  froni  the  le- 
cond  by  156,  and  the  laft  diSers  irom  the  preceding  by 
ne  more  than  8x.  Had  neithcr  of  the  denfitie«  cnan- 
ged,  the  common  difference  would  have  been  I02. 
We  obTenre  airo,  that  the  augmentation  of  fpecific  gra- 
vity,  by  the  fuccefiive  additton  of  a  meafure  of  wa- 
tcr,  grows  )efs  and  leTs  tiU  1 2  meafures  of  water  is  mixed 
witb  n  of  alcohol,  wben  tbe  augmentation  is  only  58, 
and  then  it  inctiafe«  again  to  81. 

It  8lfo  appears,  that  the  addition  of  one  mea^ure  of 
water  to  a  quantity  of  alcohol  produces  a  greater  .change 
of  denfity  tban  the  mixture  of  one  meafuie  of  alcohol 
to  •  qttanti<y  of  water.  Hence  fome  conclude,  that  the 
water  di^appears  by  being  lodged  in  the  interdices  of 
the  fpirit.  But  it  is  more  agreeable  to  the  jufteft  no- 
tions  wbich  we  can  form  of  tne  intemal  conttitution  of 
tangtble  bodies  to  fuppole  that  tbe  particles  of  water  di- 
miniih  the  diAances  belween  the  particles  of  akohol 
by  their  fttong  attradiom,  and  ihat  thi*  diminutien 
(exceedingly  minute  in  itiĕlf)  becomes  (enfible-  on  ac- 
count  af  the  great  number  of  partides  whoie  diftances 
•re  thus  dimini(hed.  Thi«  is  mcrcly  a  probability 
ibttnded  on  this,  that  it  would  require  a  much  greater 
diminution  of  diftances  if  it  was  the  particles  of  water 
which  had  thcir  diAances  thus  diminiibed.  But  the 
greater  probability  is,  that  the  condenlatioa  takes  place 
m  both. 

We  have  been  (b  particular  in  «w  conlideration  of 
diis  mixtute,  bccauie  the  kw  of  vanation  of  denfily  has, 
in  this  inllance,  been  afcertained  with  fuch  preeilion  by 
tke  elaborate  examination  of  Sir  Charles  Blagden,  fo 
that  it  may  ferve  as  an  example  of  what  happens  in  al- 
moft  every  mixture  of  bodies.  It  merits  a  fti{l  farther 
diicuffion,  bccaule  it  is  intimately  connedled  with  the 
aAioa  of  the  corpufcaIar  (brces  ;  and  an  ex»&  knowledge 
of  the  vatiations  of  diftance  between  the  particles  will 
Bo  fiur  to  afccTtain  the  law  of  a£)ion  of  tbele  forces. 
JBut  the  limits  of  a  work  like  this  will  not  permit  us  to 
dwell  longer  on  this  fubj«£i.  We  proceed  thetefore  to 
glve  another  ufeful  table. 

Tbe  vitriolic  or  fulphoric  acid  u  of  extenfive  ufe  in 
niana£idiiTes  under  the  namc  of  oil  of  v!triol.  Its  va< 
lue  depends  entirely  on  the  (aline  ingredient,  and  the 
«ttcr  i*  merely  a  vehicle  for  the  acid.  This,  being 
mach  denler  than  water,  affc£ls  its  fpecific  gravity,  and 
thas  gtves  m  •  method  of  a&ertaining  its  Arength. 

The  ftrongeft  oil  of  vitrioI  that  can  be  taEiy  manu- 
&dured  contatns  6i2,V  gnins  of  dry  acid,  united 
with  387,^  giainsof  water,  which  cannot  be  (eparated 
hom  it  by  diftilIation,  making  1000  grains  of  oii.  0F 
^tniiOL.  Its  (pecific  gravity  in  this  ftate  is  1.877. 
Tbe  foIlowing  tablc  (hows  it»  fpecific  gravity  at  the 


tempeiaUiM  of  55"  « 

rbeadOuted 

bgrtke<iiecei 

tvt«Mi. 

SpecWc 

tion  of  pwtt  of  watet 

l^wei^i. 

Specifir  Gr»vity. 

Gnmty. 

0:-  Vit.           Water. 

Obfcrved. 

CUriiltird. 

Cond. 

10       X       0 

1.877 

1.877 

.oa 

4 

1.644 

J.501 

•»43 

8 

J.474 

J-3JO 

.124 

•12 

I.381 

1.369 

aia 

16 

1.320 

I.219 

.101 

30 

1.274 

1.184 

.090 

34 

1-243 

II 59 

.084 

38 

1.211 

J.140 

.071 

3» 

'•»95 

1.135 

.070 

36 

1.183 

1.113 

.070 

40 

J.173 

1.103 

.070^ 

S° 

1.148 

1.084 

.064 

60 

1.128 

1.069 

•OJ9 

Here  is  obferTed  z  much  greater  condenfation  than 
in  the  mixture  of  alcohol  and  water.  But  we  cannot 
afl]gn  the  proportion  of  ingredients  whicb  pioduces  the 
ereateft  condenfatton  -y  becaufe  we  cannot,  in  any  cafe, 
fay  what  is  the  proportion  of  the  faline  and  watery  in- 
gredients.  The  firongeft  ml  of  vitriol  is  already  a  wa- 
tery  folution  }  and  it  is  by  a  conAderable  aiid  uncertain 
detour  that  Mr  Kirwan  has  adigned  the  proportion  of 
61 2  and  388  nearly.  If  this  be  the  true  ratio,  it  b  un« 
like  every  other  folution  that  we  are  acquainted  with  j 
for  in  all  folutions  of  falts,  the  falt  occupies  le(s  room  in 
its  Iiquid  form  than  it  did  when  folid ;  and  here  it  would 
he  greatly  the  reverfe. 

This  foIution  is  remarkable  alfo  for  the  coptous  emer- 
gence  of  heat  in  its  dtbtions  with  more  water.  This 
has  been  afcribed  to  the  great  fuperiority  of  water  in  its . 
capacity  for  heat ;  but  there  are  h&s  which  render  this 
very  doubtful.  A  yeirel  of  water,  and  another  of  oil  of 
vitrioI,  being  brought  from  a  cold  room  into  a  warm . 
one,  they  both  imbihe  heat,  and  rife  in  their  tempera- 
ture  )  and  the  water  employs  nearly  the  fame  time  to 
attain  the  temperature  of  the  room. 

Aquaforti$  or  nitrous  acid  is  another  fluid  very  much 
employed  in  commerce  ;  fo  that  it  is  of  importance  to 
afcertain  the  relation  between  its  faline  Acength  and  its . 
fpecific  gravity.   We  owe  alfo  to  Mr  Kirwan  a  table  for 
this  purpofe. 

The  moft  concentrated'ftate  into  which  it  can  eaGIy 
be  brou?ht  is  fuch,  that  1000  grains  of  it  conGils  of 
563  graim  of  water  and  437  of  dry  acid.     In  this  rtate . 


its  fpecific  gravtty  is  1.557. 
acid. 


Let  this  be  called  nilrotu  ■- 


fitr.  Ac.       Water. 

10        X      0 

1-557  ■ 

1-557 

I 

1.474 

M74 

6 

I-350 

i-i73 

0.077 

II 

1.269 

1.191 

0.078 

16 

1.214 

^«47 

0.067 

21 

1-175. 

1.120 

0.055 

26 

1.151 

I.IOI 

0.050 

35 

1.127 

1.087 

0.040 

36 

1.106 

1.077 

0029 

41 

1.086 

1.068 

0.018 

There  is  not  the  fame  uniform!ty  in  the  denfities  of 
this  acid  in  Jts  differeot  iWes  of  dilution.    This  /cem» 

owing^ 
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•SpeciAc    (i\^g  to  tlte  ▼•riable  proportion  of  the  deleteiious  and 
,  OT»v'sy-  _  vital  air  which  compofe  this  acid.     It  is  more  denfe  in 
'         proportion    as   it   contains   more   of  the  latter   ingre- 
dient. 

.  The  proportions  of  the  aerirorro  ingredients  of  the 
muriatic  acid  are  fu  very  variable,  and  fo  little  under 
our  command,  that  \ve  cannot  frame  tables  of  its  fpe- 
cilic  gravicy  which  would  enable  us.  to  judge  of  ils 
Arengih. 

.  It  is  a  general  propcrty  of  thefe  acids,  that  Ihey 
«re  more  expanfible  by  heat  as  they  are  more  concen- 
trated. 

There  is  another  clafs  of  iluids  which  tt  would  be  of 
great  confequence  to  reduce  to  fome  rules  with  rerpeft 
to  ipeciiic  grayity,  namely,  tbe  folutions  of  falts,  gums, 
and  reiins.  It  is  interelling  to  the  pbilofopher  to  know 
in  what  mannet  falts  are  contained  in  thefe  watery  fo- 
kitions,  and  to  difcover  the  relation  between  their 
itrength  and  denfity  ;  and  to  the  imn  of  bulineis  it 
'%vould  be  a  moil  deiirablc  thing  to  have  a  criteiion  of 
the  quantity  of  falt  in  any  brine,  or  of  estra£lable  mat- 
ter  in  a  decoAion.  It  would  be  equally  derirable  to 
thore  who  are  to  purchafe  them  as  to  thofe  who  manu- 
fa£lure  or  employ  them.  Perhaps  we  might  afcer- 
tain  in  this  way  tlie  yalue  of  fugar,  depending  on  the 
quantity  of  fweetening  maltet  which  it  contaius  ;  a 
thing  which  at  prefent  reils  on  the  v<<gue  deterroina- 
tion  of  the  eye  or  palate.  It  would  therefore  be  doing 
H  great  fervice  to  the  public,  if  fome  inlelligeot  perfon 
would  undeitake  a  train  of  e.\periments  with  this  vicw. 
'Accuracy  alone  is  required  ;  and  it  may  be  left  to  tbe 
philofophers  to  coropare  the  fa£ls,  and  draw  the  confe- 
quences  refpe£ling  the  iuternal  arrangement  of  the  par- 
ticles. 

Onc  circumiiance  in  the  folution  of  falts  is  very  ge- 
neral  }  and  we  are  inclined,  for  ferious  reafons,  to  think 
it  univerfal  :  this  is  a  diminution  of  bulk.  This  indeed 
in  fome  falts  is  inconliderable.  Sedative  fa1t,  for  in- 
ilnnce,  haidly  ihows  any  dirriinution,  and  might  be  con- 
iidered  as  an  exception,  were  it  not  the  iingle  inilance. 
This  circumilance,  and  fome  coniiderations  conne£led 
with  our  notions  of  this  kind  of  folution,  difpofe  us  to 
think  that  this  ialt  differr  in  contiadlion  from  others 
only  in  degree,  and  that  there  is  fome,  though  it  was 
not  fenlible,  in  the  experiments  hitherto  made. 

Thefe  experiments,  indeed,  have  not  been  numerous. 
.Thofe  ef  Mr  Achard  of  Berlin,  and  of  Dr  Richard 
Watfon  of  Cambridge,  aie  perhaps  the  only  ones  of 
which  we  have  a  defcriptive  narration,  by  which  we  can 
judge  of  the  validity  of  tbe  inferences  drawn  from  ihem. 
The  fubje£l  is  not  fufceplible  of  much  accuracy ;  for 
falts  in  their  folid  form  ar«  feldom  free  from  cavitie8 
and  ihivery  interiKces,  which  do  not  admit  the  water 
on  their  iirft  immeriion,  and  thereby  appear  of  greater 
bulk  when  we  attempt  to  roeafuie  theii  fpecific  giavity 
by  weighing  ihem  in  iluids  which  do  not  diflblve  them, 
fuch  as  fpiiit$  of  luipentine.  They  alfo  attach  to  them- 
i'elves,  wilh  conliderable  tenacity,  a  quantity  of  atmo- 
Ipheric  air,  which  merely  adheres,  but  roakes  no  part  of 
their  coropoTition. '  This  efcapes  in  the  a£l  of  folution, 
being  fet  at  Kberty  by  the  ilronger  ailinily  of  the  water. 
Sal  gem,  however,  and  'a  few  otbeis,  may  be  very  accu- 
.rately  ineafured  j  and  in  thefe  infi2nces  the  degree  of 
'contia£lion  is  very  conilant. 

The  following  expeiiments  of  Dr  Watfon  appear  to 

4 


.gy^  J 

k.a«l*| 
a  cer-     "^ 


as  the  inoft'inftrudive  as  to  thig  ciicumAance.    A 

re^el  was  ufed,  ha-^ing  a  Hender  cylindrical  neck 

holding  67  ounces  ef  pure  'water  when  filied  to 

tain  mark.     The  neck  above  this  mark  had  a  &ale  ef 

equal  parts  paQed  on  it.     It  was  filled  tathe  markwith 

.water.     Twenty-four  pennyweigbts  of  ialt  were  thiown 

into  it  as  fpeedily  as  poiTible,  and  the  bulk  of  the  &lt 

was  mealured  by   the   eleyation  of  the.water.     £v(ry 

thing  was  «ttended  to  wbicb  could  retard  the  immediate 

folution«  tliat  the  error  ariiing  from  the  folutian  of  tbc 

iiril  particles,  before  the  reft  could  be  put  in,  might  be 

os  fmaU  as  poiiible  ;  andin  order  that  both  the  abiblnte 

.  bulk  aiid  its  variations  might  be  obtained  by  ibtoeknoim 

■£c!dt,  84  pennyweights  of  water  were  put  in.    This  lai- 

fed  tiw  futface  58  paits  of  the  fcale.     Now  wc  knoweit. 

.■»&iy  tlie  bulk  of  24  penny  weights  of  puie  water.    It  is 

2.275  cutttc  inches.-,  aod  thuswc  obtain  evei3E  thing  in 

.abiolMte-roealiM-es.:  And  by  comparingthe  bulk  ofeich 

61t,  botb  «t  its  6ril  imiiMrfion  and  !iftei  its  cotnplete  jb- 

lutioD,  we  oblain  its  fpcci£c  gravity,  and  the  cbange 

made  on  it  in  paiTmg  £rom  a  folid'to  b  6uid  iotta.    The 

foUowing  table  is-  an  abilra£t  of  th(fe  expcriments.  The 

■firft  columo  of  nuiabers  is  lheelevation  of  the  iiii^acci»- 

.niediately  afler  immeifion  ;  the  fecond  gives  the  eleTi- 

tion  wben  the  ^allia  completely  diiToIyed  ;  and  the  tbiid 

and  fouith  c(4umn«  aie  tbe  fpect6c  gravities  of  the  /alts 

in  thefe  two  ftates. 


'rw«ntjr.foor  Pcniiyneif!bts. 

I. 

IL 

III.    1  IV.   1 

Water 

58 

Glaubei^s  falt 

42 

36 

1.380 

1.611 

Mild  voUtile  alkali      • 

40 

33 

1.450 

1.787 

Sal  atnmoniac 

40 

39 

1.450 

1487 

Hefined  white  fugar 

39 

36 

1.487 

1.611 

Coarfe  brown  fugar      - 

39 

36 

M87 

i.dti 

White  fogaf  candy 

37 

36 

.1.567 

1.611 

Lymington  Glauber^s  falt 
Terra  toliata  tartari    '  • 

35 

29 

1-657 

2.000 

37 

30 

«•567 

«•933 

Rochelle  falt 

53 

28 

1-757 

2.071 

Alum  not  quite  diATolYcd 

33 

28 

»•757 

2.c6i 

Bprax  notone-half  diCToI- 

ved  in  two  days 

33 

31 

1-757 

Green  vitr!ol 

32 

26 

I.8l2 

2.230 

While  vitriol 

30 

24 

1-933 

2.416 

Nilre 

30 

21 

«•933 

2.766 

Sal  gem  from  Northwich 

27 

>7 

2.>43 

3-4«» 

Blud  yiiriol 

26 

20 

2.230 

2.900 

Peail  aihes 

2J 

10 

2.320 

5.800 

Tart.  vitrioIatus 

22 

11 

2.636 

5.471 

Green  yitriol  calcined  to 

white 

22 

II 

2.636 

5-272 

Dry  falt  .of  lartar 

21 

13 

2.761 

4.46« 

Baiket  fea  falt 

19 

»5 

3-052 

3.866 

Corroiive  fublimate     • 

»4 

10 

4.142 

3.800 

Turbith  mineral 

9 

0     6444 

The  infpe£lion  of  this  lift  naturally  .fuggens  twoilates 
of  the  cafe  as  paiticularly  intereSing  to  the  phikilbphci 
•Audying  the  theoiy  of  folotion.  Tbe  firft  itate  is  whai 
the  iixivium  approaches  to  faturation.  In  the  very  poiat 
of  faturation  any  additipn  of  falt  retains  itt  btdk  un- 
chaneed.     In  diluted  brines,  we  ihall  lee  that  the  deo- 
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rSc  fit7  o(  die  Bmi  fidt  is  gmter,  and  indiully  dinuniAies 
""t-  H  Tra  add  moie  falt.  It  is  an  unportant  qiieftion, 
^  Whetlier  this  diniinutioa  goes  on  continually,  dll  tiie 
fluid  deaStj  of  the  Ut  is  the  £une  with  its  folid  den- 
fity  ?  or,  Whether  there  is  an  abrupt  .paSage  from  fome 
dmee  of  the  one  to  the  fixed  degiee  of  the  other,  as  we 
obferve  in  the  freezing  of  iron,  the  fetting  of  ilucco,  and 
Ibme  othcr  inilances  f 

The  other  intereAing  ftatc  is  that  of  extreme  diiution, 
when  the  diSerences  between  the  facceirive  denfities  bear 
a  great  proportion  to  the  denlities  themfelves,  and  thut 
enable  the  roathematician  to  afcertain  with  lome  pteci- 
SoD  the  TaiiBtions  of  corpufcuIar  force,in  confeqttence  of 
a  variation  o£  diilance  betwecn  the  pardcles.  The  Iketch 
of  an  in*e(l^tion  of  this  important  queflion  given  bj 
fiofcovich,in  his  Theorj  of  Natural 'Philofophy,  is  vtry 
ptomifing,  and  ihould  incite  the  philofophical  chemlA 
to  the  ttadj.  The  firft  thine  to  bie  done  is  to  compare 
the  law  of  fpecific  gravily }  that  is,the  relation  between 
the  fpecific  gravity  and  quantity  of  falt  held  in  folution. 
WiAiing  to  make  this  work  as  ulĕiiil  as  poffible,  w« 
have  fearched  for  experiments,  and  trains  of  expert- 
ments,  on  the  ien&tj  of  the  many  brines  which  make 
important  articles  of  commerce ;  but  we  were  morti- 
fied  bj  the  fcantinefs  of  the  information,  and  diiappmnt- 
cd  in  our  hopes  of  being  able  to  combine  the  detached 
oUervati«ns,  fuited  to  the  immediate  views  of  their  au- 
thors,  in  fuch  a  manner  as  to  dedace  from  them  fcales 
(as  they  may  be  called)  of  their  ftrengtb.  We  rarely 
«Mind  thefe  detached  obfervations  attcnded  with  circum- 
ilances  which  would  connefl  them  with  others;  and 
there  was  frequently  fuch  a  difcrepancy,  nay  oppofition, 
u  iĕriefes  of  cxpeiiments  made  for  alcertaining  the  rela- 
tion  between  the  denfity  and  the  Arength,  that  we  could 
not  obtain  general  principles  which  enable  us  to  con- 
fiiu£l  tables  of  Arength  J^r/ort. 

Mr  Lambert,  one  of  the  firft  mathematicians  and  phi- 
Iofophers  of  Europe,  in  a  dilTertation  in  the  Berlin  Me- 
noirs  ( 1 762),  gives  a  narration  of  experiments  on  the 
brines  of  common  falt,  from  which  he  deduces  a  very 
preat  condenfation,  which  he  attributes  to  an  abforption 
in  the  tveak  brines  of  the  falt,  or  a  lodgement  of  its  par- 
ticles  in  the  interHices  of  the  particles  of  water.  Mr 
Achard  of  the  fame  academy,  in  178«,  gives  a  very 
great  lift  of  experiments  on  the  bulks  of  various  brines, 
made  in  a  different  way,  'which  ihow  no  fuch  introfuf- 
ception  }  and  Dr  Watfon  thinks  this  confirmed  by  ex- 
periments  wbich  he  narrates  !n  his  Chemical  EITays.  We 
iee  great  reafon  for  hefitating  our  aitent  to  either  fide, 
and  do  notthink  the  experiments  decifive.  We  incline 
to  Mr  Larobert's  opinion ;  fbr  this  reafon,  that  in  thc 
|ucceffive  dilutions  of  oil  of  vitriol  and  aquafbrtis  there 
is  a  noft  evident  and  remarkable  condenfation.  Now 
what  are  tbefe  but  brines,  of  which  we  have  not  been 
ahle  to  get  the  faline  ingredlent  in  a  feparate  form  ? 
The  experimcnts  of  Mr  Achard  and  Dr  Watfon  were 
made  in  fuch  a  way  that  a  fingler  grain  in  the  roeafttre- 
ment  bore  too  great  a  proportion  to  the  whole  change 
of  fpecific  graviiy.  At  the  fame  time,  fome  of  Dr  Wal- 
^'s  arc  fo  fimple  in  thar  nature  that  it  is  very  difficult 
to  with-hold  the  aflent. 

In   this   ftate  of  uncertainty,    in   a   fubjeQ   which 

|eems  to  us  to  be  of  public  importance,  we  thought 

it  our  duty   to  underlake  a  train  of  experiments  to 

whicb  recourfe  may  always  be  bad.    Works  like  this 
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are  (eldon  coiifidered  as  {burces  of  orig^nal  tn&iniu- 
tion  ',  and  it  is  thought  fufficient  when  the  know- 
ledge  already  diffufed  b  judiciouily  compiled.  But  a 
due  refpe£t  for  the  public,  and  gratitude  for  the  Yciy 
honourable  reception  hitherto  given  to  our  labours,  in- 
duce  us  to  exert  ourfelves  with  honeft  zeal  to  merit  the 
continuance  of  public  favour.  We  affure  our  readert 
that  the  experiments  were  made  with  care,  and  on  quan- 
tities  fufficiently  large  to  make  the  unavoidable  irregn- 
larities  in  fuch  cafes  quite  infignificant.  The  law  of  den- 
fity  was  afcertained  in  each  fubftancein  two  ways.  We 
diffolved  different  portions  of  falt  in  the  fame  quantity 
of  water,  and  examined  the  (peciGc  gravity  of  the  brine 
by  weighing  it  in  a  veffel  vrith  k  narrow  neck.  The 
portions  of  ialt  were  each  of  them  one-eighth  of  what 
would  make  a  nearly  faturated  folution  ot  the  tempera- 
ture  55.  We  did  not  make  the  brine  ftronger,  that 
there  might  be  no  riik  of  a  precipitatlon  in  fonn  of 
cryftals.  We  confidered  the  ipeciSc  gravitie8  as  the 
ordinates  bf  a  curve,  of  which  the  abfciff8B  were  the 
liumbers  of  ounces  of  dry  falt  contained  in  a  cubic  foot 
of  the  briqe.  Having  thus  obtained  eight  ordinates  cor- 
refponding  to  I,  2,  3,  4,  5,  6,  ^,  and  8  pordons  of  falt, 
the  ordinates  or  fpecific  gravities  for  every  other  pro- 
pordon  of  Mt  were  had  by  the  ufual  methods  of  inter- 
poHtion. 

The  other  method  was,  by  firft  making  a  brtne  near- 
ly  iatttrated,  in  which  the  proportion  of  falt  and  water 
vras  exa£Uy  determined.  We  then  took  out  one-eighlh 
of  the  brine,  and  iillcd  up  the  veficl  with  water,  taking 
care  that  the  mixtUTC  ihould  be  complete  ;  for  which 
puTpofe,  befide$  agitation,  thtTdiluted  brine  was  allow- 
ed  to  remain  24  hours  before  weighing.  TakiBg  out 
one-eighth  of  the  brine  alfo  takcs  out  one  cighth  of  the 
fa]t ;  io  that  the  proportion  of  faU  and  water  in  the  dilu- 
ted  brine  was  knomi.  It  was  now  weighed,  and  thus 
we  determined  the  fpecific  gravity  for  a  ncw  proportion 
of  falt  and  water. 

We  then  took  out  one-fcventh  of  the  brine.  It  is 
evident  that  this  takcs  out  one-eighth  of  the  original 
quantity  of  falt;  an  abftra£lion  equal  to  the  foTmer. 
We  filled  the  veffel  with  water  with  the  fame  precau- 
tions ;  and  in  the  fame  manner  we  procecdcd  till  there 
remained  only  one-eighth  of  the  original  quantity  of  fa]t. 

The  fpeciiic  gravities  by  thefe  two  methods  agreed 
exltcmely  well.  In  the  very  deliquefcent  falt$  tbe  firft 
method  eihibited  fome  fmall  irregularities,  arifing  from 
the  unequal  quantilies  of  water  wnich  they  had  imbibed 
from  tbe  atmofpherc.  We  therefore  conSded  moft  in  the 
experiments  made  with  diluted  brines. 

'.I'hat  the  reader  may  judge  of  the  authority  of  the 
tables  which  wc  ihall  inrert,  we  fubmit  to  his  iiifpe£tion 
one  feries  of  experiments. 

Two  thoufand  one  hundred  and  cighty-eight  grains 
ofverypure  and  dry  (but  not  decrepitated)  common 
falt,  prepared  in  large  cryftals,  were  diffoIved  in  6^6» 
gratiis  of  diftilled  water  of  the  temperature  55".  A 
Itnall  matrafs  with  a  narrow  neck,  which  held  4200 
grains  of  diftilled  water,  was  filled  with  this  brine.  Its 
contents  weighed  5027  grains.  Now  6562  -J-  2188 
:  2188  =  5027  :  1256.75.  Therefore  the  bottle  of 
brine  contained  1256.75  grains  of  falt  dtffolved  in 
STJO.tS   grains  ■  of  water.     Ils  fpecific   gravity   is  =3 

- — -,  or  1. 196905  ;  and  a  cubic  foot  of  brinc  weighs 

4C  1196.9 


Sfteith 
Ora*it]r.> 


Digitized  by 


Google 


S    P    E 


r  570  ] 


S    P    E 


Sp*c|fie    11^.9  oiinces  av(»rdupois.     Alfo  5027  :  1356.75  = 
O"'^'/'    1 196.9  :  299.28.    Therefore  a  cubic  foot  of  this  brine 
•         pontuns  299.28  ounces  of  perfeftly  dry  falt. 

The  fubrequent  lleps  of  the  procers  are  reprefented  as 
follows. 


Salt. 

Biioe. 

Water. 

Wt.  of 
Cub.  Ft. 

Salt  in 
Cul:.  Ft. 

8)1256.75 
157.1 

8)5027 
628.4 

3770.25 
=T  °'  bnne. 

Remains. 
WatertoSU 

it  again. 
2d  Brine. 
4  taken  out. 

Wateradded. 

3d  Brine. 
Taken  out. 

Remains. 
Wateradded. 

4th  Brine. 
Taken  out. 

Remains. 
Wateradded. 

5th  Brine. 
Taken  out. 

Remains. 
Wateradded. 

6th  Brine. 
Taken  out. 

Remains. 
Wateradded. 

7th  Brine. 
Taken  out. 

Remains. 
Wateradded. 

8th  Brine. 

1196.9 
1172.7 

"49-3 
1125.9 
1 102,3 
1077.9 

«053-3 
1027.9 

299.28 

37-4ii 

261.87 
37-41 

224.46 
1S7.O5 
149.64 
112.23 
74.82 

3741 

4398-6 
527-4 

7)1099.6 
157.1 

7)4926.0 
703-7 

4222.3 
604.7 

942-5 
157.1 

6)4827.0 
804.5 

4027.5 
706.5 

785-4 
157.1 

5)4729-0 
946 

3783 
847 

628.3 
»57-1 

4)4630 

"57-5 

3472-5 
1054.5 

471.2 
157.1 

3)4527 
1509 

3018 
.1405 

3'4-' 
157.1 

1)44^3 
2212 

2211 

2102 

157.0 

4313 

cuIhc  foot  areaiade  tbe.ahlct&,  aiid.ilieif8i|bts  o(d)( 
cubic  foot  of  brine  are  the  correfpoDdiDg  ordmates,  tbe 
curve  wiU.  be  found  to.be  estreaely  regular,  reiĕmbliog 
a  hyperbblic  arch  wbo&  afiymptote  makes  an  angle  of 
30°  with  the  axis.  Ordinates  were  then  interpolated 
analyticaUy  for  every  lO  oioices  of  contained  lalt,  and 
thus  tbe  table  was  condruded.  We  did  not,  however, 
rell  it  on  one  feries  alone  ;  but  made  others,  in  which 
one-fourdi  of  the  (alt  was  rcpeatedly  abilraded.  Tbey 
agreed,  in  the  caie  of  common  ialt,  with  great  csadnei!, 
and  in  ibme  otheis  thcre  were  fome  yety  inconfidend)le 
irregularlties. 

lo  ihow  the  authority  of  the  tabks  of  firength  «ns 
by  no  means  our  only  motive  fbr  giving  an  esamplc  of 
the  procefs.  It  may  be  of  uie  as  a  pattem  fer  &nalu 
experiments.  But,  befides,  it  is  very  inflrudive.  We 
fee,  in  the  firft  place,  that  there  is  a  very  icnfibie  change 
of  denfity  in  one  or  both  of  the  ingredients.  For  tSe 
feries  is  of  that  nature  (as  we  have  fonnerIy  explained), 
tbat  if  tlie  ingredients  retained  their  den£ties  in  evety 
proporlion  of  commixtttre,  the  fpecific  gravities  would 
have  been  in  arithmetical  progreiBon  ;  whereas  we  iĕe 
that  their  diffcrenccs  continually  diminiib  as  the  btincs 
grow  more  denfe.  We  can  form  rome  notion  of  this 
by  comparing  the  diSierent  brines.  Thus  in  the  firil  brine, 
weighing  5027  grains,  there  are  3770  grains  of  waUr 
in  a  yelTel  holding  4200.  If  the  denfity  of  tbe  watcr 
remains  the  fame,  there  is  left  ibr  the  falt  anly  as  much 
fpaee  as  would  hold  430  grains  of  water.  In  this 
Ipace  are  lodged  1257  grains  of  Calt,  and  its  fpecific 

12C7 

gravity,in  its  liquid  form,  is — —,=  a.8907  very  near. 

ly.     But  in  tbe  8tb  brine  the  quantity  of  water  is 

4156,  tbe  fpace  left  for  157  grains  of  falt  n  only  the 

bulk  of  44  grains  of  water,  and  tbe  denfity  of  the  ialt  ii 

1 C7 

T^s:3.5$8,  coniiderably  greater  than  befiM«,    Thu 

44  . 

induced  us  to  continue  the  dilution  of  the  brine  as  fi)l. 
lows,  beginning  with  the  8th  brine. 

157         2)4313     8tb  biino 
78.5  2156.5 


^ 


Thus,  by  repeated  abftra£Hon  of  brine,  fi>  as  always 
to  take  out  ^tb  of  the  iidt  contained  in  one  conftant  bulk, 
we  bave  obtained  a  brine  confifting  of  157  grains  of  fa]t 
united   with  4313—157.   or  4156    grains  of  water. 

Its  fpedfic  gravity  is-^,=  1,0270,  and  a  cubic  foot 
■  4200 

of  it  weight  1028  ounces,  and  contains  37,%  onnces  of 

dry  falt.     In  like  manner  may  the  fpecific  gra^ty,  the 

veigbt  of  a  cubic  foot,  and  the  falt  it  contains,  be  efti- 

ipated  for  the  intermediate  brines. 

^cn  tbcre  eight  ^pantities  of  islt  contabed  b  a 


78-5 

39-7 

2)4262.0  9th  brine 
2131 

2102 

39-7 

2)4233      loth  brine 
2116.5 

2116.5 
2102 

19.8  4218      iitbbrine. 

This  Iaft  brine  contains  4198.2  gratns  of  water;  kt- 
Ting  only  tlie  bulk  of  1.8  grains  of  water  to  cimtaiii 
19.8  of  iaU,  fo  that  the  falt  is  ten  times  denfer'dan 
water.  Thiis  will  make  the  drength  243  iniiead  of 
210  indicatcd  by  tbe  fpecific  eravity.  But  we  do  wA 
pretend  to  meaiiue  the  denfities  with  accuiacy  in  Ouk 
dihited  biibes.    It  is  evideiit  from  tbe  proceis  AA  * 
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kcilc  Angle  grain  of  excersor  defed  in  taklng  out  the  brine 
P^'  and  replacing  it  with  water  haj  a  fenfible  proportion  to 
^""^the  whole  variation.  But  we  fee  with  fu(Bcient  evJ- 
dence,  ihat  from  the  ttrong  to  the  wesk  brines  ihe 
fpace  left  for  the  portion  of  lalt  is  coHlinaally  dimini(b- 
ing.  In  the  firft  dilution  527^  grains  of  water  were 
«dded  to  fill  up  the  yelTcl  j  but  one-eighth  of  its  contents 
of  pure  water  is  only  52J  :  fo  that  here  is  a  diminution 
6f  two  grains  and  a  half  in  the  fpace  occupied  by  the  re- 
ntaining  falt.  The  fubfequent  additions  are  604.7  > 
706.55847$  1054.5}  1405;  2102;  2105-55  2102; 
2102}  inftead  oF  600 }  700  }  840  }  1050 }  1400; 
SIOO  ;  »100 }  2100;  2100.  Nothing  can  more  plain- 
1y  Ihow  the  condenfation  in  general,  though  we  do  not 
leam  whelher  it  happens  in  one  or  both  ot  the  ingredi- 
ents  }  not  do  the  experimenls  (how  with  fufficient  ac- 
curacy  the  progreAion  of  this  diminution.  The  excelfes 
of  the  added  water  being  only  fix  or  ieven  grains,  we 
cannot  exped  a  nice  repartition.  When  the  brine  is 
taken  out,  the  upper  part  of  the  veflel  remains  lined 
with  a  briny  film  containing  a  portion  of  fa1t  and  water, 
perhaps  equal  or  fuperior  to  the  diSerenceS.  Had  our 
time  permitted,  we  (hould  have  examined  this  matter 
tlrith  rciupulons  attention,  u(ing  a  ^elTel  with  a  (lill  nar- 
Tonrer  neck,  and  in  each  dilution  abftrafling  one  half  of 
the  brine.  The  curve,  whofe  abrcHTaE  and  ordinates 
r»prefent  the  weight  of  the  contained  falt  and  the 
■weight  of  a  conRant  bulk  of  the  brine,  exhibits  the  beft 
«nd  moft  fynoptical  view  of  the  law  of  c»ndenfation, 
becauie  the  poGtion  of  the  tangent  in  any  point,  or  the 

valtte  of  the  fymbol  -•,  always  (hows  the  rate  at  which 

.  y. 

the  fpecific  graWty  increafes  or  diminilhet.  VVe  ate 
iiicUiMd  to  thmk  that  the  cunre  in  all  cafes  is  of  the  hy- 
perbt^c  kind,  and  completc ;  that  is,  having  the  tan- 
gent  perpcndicular  to  thc  8xit  at  the  beginning  of  the 
cwe.  The  mathematical  reader  will  eaiily  guers  the 
phyikal  notions  which  indine  us  to  ihis  opinion  ;  and 
mll  alib  fee  that  it  is  hardly  po^Tible  to  difcover  this  ex- 
perimentally,  becaufe  the  miftake  of  a  (ingle  grain  in 
the  very  fmall  ordinates  will  change  the  poAtion  of  the 
tangent  many  degrees.  It  was  for  this  rearon  that  we 
tho^bt  it  uMels  to  profecute  the  dilution  any  farther. 
But  we  thiak  that  it  may  be  f]rofecuted  much  farther 
in  Dr  Watfon's  or  Mr  Achard^s  method,  viz.  by  dif- 
folving  eqnal  weights  of  falt  in  two  veffels,  of  very  dif- 
ferent  capacities,  having  tubular  necks,  in  which  the 
changc  of  bulk  may  be  very  accurately  obferved.  Wc 
can  only  conclude,  that  the  condenfation  is  greateA  in 
the  ftrongeft  brines,  and  probably  attains  its  maximuia 
wbcn  the  qnantities  of  true  faline  matter  and  water  are 
ncarly  equal,  as  in  the  cafe  of  vitriolk  acid,  &c. 

yft  coniider  theie  experiments  as  abundantly  fuf{ici- 
cnt  fer  deciding  the  queftion  "  Whether  the  falt  can  be 
ieceived  into  tne  pores  of  the  Water,  or  the  water  into 
the  pores  of  the  falt,  fo  as  to  increafe  its  weight  without 
increafing  its  bulk'  ?  and  we  nmft  grant  that  it  may. 
We  d«  not  Diean  that  it  is  fimply  kidged  in  the  pores  as 
bad  is  lodged  in  the  interftices  of  fmaU  (bot  $  but  the 
two  together  occupy  leis  room  than  when  feparate.  The 
Cxperiments  of  Mr  Achard  were  infufticient  tor  a  deci- 
fimi,  becattfe  made  on  fo  fmall  -a  quantity  as  600  graina 
«f  water.  Dr  Watfon's  experiment8  have,  bt  the  aaoft 
fart,  the  {ame  defeft.  Some  of  them,  however,  arc  of 
gnat  value  in  this  quefiion,  uid  aie  yerj  fit  for  alcer: 


C   571    J 


S    P    E 


taining  the  fpecific  gravity  of  diffolTed  (alts.     In  one  of    SpeciKc 
them  (not  particularly  narrated)   he  found  that  a  quan-    G"'"*?', 
tity  of  dilfolved  falt  occupied  the  fame  bulk  in  two  very        '' 
diSerent  ftates  of  dilution.     We  cannot  pretend  to  ra- 
concile  this  with  our  experiments.   We  have  given  theiĕ 
Bs  they  ftood ;  and  we  think  them  concIufive,  becaule 
they  were  fo  numerous  and  fo  per&dly  confiftent  with 
each  other  j  and  their  refult  is  Ib  general,  that  we  hare 
not  found  an  exception.     Common  falt  is  by  no  means 
the  moft  remarkable  inftance  of  condeiifation.     Vege- 
table  alkali,  fal  ammoniac,  and  fome  others,  exhibit  mucb 
Condenfation. 

We  thought  this  a  proper  opportunity  of  confidering 
this  queftion,  which  is  intimately  conne£Ied  with  the 
principles  of  chemical  folution,  and  was  not  perhaps  con- 
Cdered  in  fu{Hcient  detail  under  the  article  Chemistry. 
We  learn  from  it  in  general,  thal  the  quantities  of  falt 
in  brines  increafe  at  fomewhat  a  greater  rate  than 
their  fpecific  graviiies.  This  difference  is  in  many  cafes 
of  fenfible  importance  in  a  commercial  view.  Tbus  an 
alkaline  lixiviuro  for  the  purpores  of  bleaching  or  foap- 
making,  whole  fpeci&c  gravity  is  1.234,  or  exceeds  that 
of  water  by  234,  contains  361  ounces  of  faU  in  a  cubie 
fbot }  a  ley,  which  exceeds  the  weight  of  water  twice  as 
rouch,  or  46S  ounces  per  cubic  foot,  contains  777  ounces 
of  falt,  whieh  exceeds  the  double  of  361  by  55  ounces 
more  that  feven  per  cent.  Hence  we  leam,  that  hy- 
dromelers  for  difcovering  the  ftrength  of  brines,  having 
equal  divifions  on  a  cyKndrical  ftem,  are  very  errone* 
ous ;  for  even  if  the  increments  ef  fpecific  'gravity  were 
proportional  to  the  quantities  of  falt  in  a  gallon  of  brine, 
the  divifi6ns  at  thelx>ttom  of  the  ftem  ought  to  be  fmaIU 
er  than  thofe  above. 

The  conftruAion  of  the  foIlowing  table  of  ftrengtht 
irom  the  above  nairated  feries  of  brines  is  fufficiently 
obvious.  Column  rft  is  the  fpecific  gravity  as  difcover- 
ed  by  the  balance  or  hydroraeter,  and  alfo  is  the  numbet  ^ 
of  ounces  in  a  cubic  foot  of  the  brine.  Col.  2d  it  the. 
ounces  of  the  dry  falt  contained  in  it. 

Tablĕ  o/Brines  o/Comtmn  Satt. 


WeiKht 

Salt 

Weight 

Salt 

Cub  Ft. 

in 

Cnb.  Ft. 

in 

Brine. 

Cub.Ft. 

Britie. 

Cub.Ft. 

1.000 

0 

1.115 

180 

1.008 

10 

I.I22 

1.015 

20 

I.128 

190 

1.022 

30 

1-134 

aoo 

1.029 

40 

1.140 

210 

a.036 

1° 

1.147 

220 

1.043 

60 

'•»53 

230 

1-050 

■s, 

1159 

240 

1-057 

1.165 

250 

1.064 

90 

■  1.172 

260 

J.070 

100 

1.178 

270 

1.077 

IIO 

1.184 

280 

1.083 

120 

1.190 

290 

1.090 

130 

1.197 

300 

1.096 

140 

1.203 

310 

1.103 

150 

1.206 

316 

1.109 

160 

1.208 

320 

4Ca 
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SpeciBc  The  table  daSets  conGderablj  from  Mr  Lambert*s. 
.  Gr»Trqr.  The  quantities  of  falt  coirefponding  to  any  fpeci(ic  gra- 
'  vity  are  about  t^^''  ^*fs  *'**'*  »"  •"'  tablc.  But  the 
.reader  will  fee  tbat  they  corre^pond  with  the  feries  of 
.experiiDents  above  narrated  j  and  thefe  were  but  a  few 
of  many  which  all  correfponded  witbln  an  hundredth 
part.  The  caule  of  the  diiTerence  feems  to  be,  that 
moft  kinds  of  common  falt  cpntain  magnefian  falts,  which 
.contain  a  vcry  great  proporiion  of  water  neceSary  for 
■their  crydallisation.  The  falt  which  we  uCed  was  of 
the  pureil  kind,  but  fuch  as  may  be  had  from  every  falt 
work,  by  Lord  Dundonald's  very  eafy  procef$,  viz.  by 
pa0ing  Uirough  it  a  faturated  folation  boiling  hot,  which 
carries  off  with  it  about  four  fifths  of  all  the  bitter  falts. 
Our  aim  being  to  afcertain  the  quantilies  of  pure  fea- 
falt,  and  to  leam  by  the  bye  its  relation  to  water  in 
refpeA  of  denlity,  we  thought  it  necelTary  to  ufe  the 
pureA  falt.  We  aIfo  dried  it  for  feveral  days  in  a  (love, 
So  that  it  contalned  no  water  not  abfo]utely  neceiTary 
for  its  cryllallization.  An  ounce  of  fuch  falt  will  com> 
jBunicate  a  greater  fpecific  gravity  to  water  than  an 
ounce  of  a  falt  that  is  lefs  pure,  or  that  contaiiu  extra- 
,  neous  water. 

The  fpecific  gravity  i  ,090  is  that  of  ordinary  pickles, 
which  are  edimated  as  to  Arength  by  Aoating  an  egg. 

We  cannot  raife  the  fpecific  gravity  higher  than 
.1.206  by  fimpIydiffolving  falt  in  cold  water.  But  it 
will  become  much  denfer,  pnd  will  even  attain  the  ^pe- 
cific  gravity  1,240  by  boiling,  then.  holding  about  ^66 
.ounces  in  the  cubic  foot  of  hot  brine.  But  it  will  de- 
poGt  by  cooling,  and  when  of  the  temperature  55"  or 
60°,  hardly  exceeds  1,206.  We  obtained  aPbrine  by 
boiling  till  the  falt  grained  very  rapidly.  Wken  it  cool- 
jed  to  60°,  its  fpecific  gravity  was  1.2063  >  ^^'  ^  ^eAel 
which  held  3506  grains  of  diAilled  water  held  4229  of 
ihis  brine.  This  was  evaporated  to  drynefs,  and  there 
were  obtained  1344  grains  of  falt.  By  this  was  com- 
*  puted  the  number  interpofed  between  310  and  320  in 
the  table.  We  hare,  however,  raifed  the  fpecific  gra- 
vity  to  1.217,  by  putting  in  no  more  falt  than  was  ne- 
ceAary  for  .this  deniity,  and  ufing  heat.  It  then  cooled 
down  to  60°  without  quitting  any  falt ;  but  if  a  few 
grains  of  falt  be  thrown  into  this  brine,  it  will  quickly 
depofit  a  great  deal  more,  and  its  denfity  will  decreafe 
to  1.206.  We  find  this  to  hold  in  all  faUs  ;  and  it  is  a 
very  infiniftive  fa£l  in  the  theory  of  crydallisation  ;  it 
iefembles  the  effefl  which  a  magnet  produces  upon  iron 
filings  in  its  neighbourhood.  It  makes  them  temporary 
magnets,  and  cautĕs  them  to  arrange  themfelves  as  if 
they  had  been  really  made  permanent  magnets.  Juft  fo 
a  cryAal  already  formed  difpofes  the  reft  to  cryftal]ize. 
We  imagine  that  this  analogy  is  complete,  and  that  the 
forces  are  fimilar  in  both  eafes. 

The  above  table  is  computed  for  the  temperature  55°) 
but  in  other  temperatures  the  Arength  will  be  different 
en  two  accounls,  viz.  the  expanfion  of  the  brine  and  the 
diffoIving  power  of  the  water.  Water  expands  about 
40  parls  in  looo  when  heated  from  60°  to  212°.  Sa- 
turated  brine  espands  about  48  parts,  or  one-fifth  inore 
than  water-,  and  this  excef$  of  expanfion  is  nearly  pro- 
portlonal  to  the  quantity  of  falt  in  the  brine.  If  there- 
fore  any  circdmllance  Ihould  oblige  ns  to  examine  a 
brine  in  a  temperature  much  above  60%  allowance  (hould 
be  made  for  this.  Thu^,  ftiouId  the  fpecific  grTavity  of 
brine  of  the  temperature  1 30  (which  is  nearly  half  way 


] 


f      f      t 


betweeh  60  and  212)  be  1.140,  we  muft  inciea&it% 
20  (ha}f  ef  40)  ;  and  having  found  the  Arenglb  240 
correfponding  to  this  correfled  fpecific  gravity,  we  m^ 
corred  it  again  by  adding  i  to  the  fpecific  g»vity  iai 
every  45  ounces  of  falt. 

But  a  much  greater  and  more  uncertain  conredian  ii 
neceffary  on  account  of  the  variation  of .  the  diAblTing 
power  of  water  by  heat.  This  indeed  is  Ycry  fiBaU  in 
the  cafe  of  fea-falt  in  comparilbn  with  other  ialts.  We 
prefume  that  our  readers  are  appri(ed  «i  this  pecoliaiiy 
of  iea-falt,  that  it  diffolves  nearly  in  eqaal  qaantide»  ia 
hot  or  in  cold  water.  But  altboiigh  water  af  the  tem- 
perature  60  mll  not  diffolve  more  than  330  or  315 
ounces  of  the  pureft  and  dryeft  (ea.fidt,  it  mU  take  up 
above  20  ounces  more  by  boiling  on  it.  When.  tkus 
faturated  to  the  utmoft,  and  allowed  to  cool,  it  does  not 
quit  any  of  it  till  it  is  iar  cooled,  viz.  near  to  60".  It 
then  depoRts  this  redundant  faltj  and  holds  the  rcft  tiU 
it  is  jufi  going  to  freeze,  when  it  lets  it  go  in  iheiDSant 
.of  freezing.  If  evaporated  in  the  ftate  m  which  it  con- 
tinues  to  hold  the  falt,  it  will  yteld  above  4.00  ouncci 
per  cubic  foat  of  brine,  in  good  cryAals,  butratherowr- 
charged  with  water.  And  fince  in  this  ftate  the  cubic 
foot  of  brine  weighs  about  I220  ounces,  it  foUows,  tbat 
820  ounces  of  water  will,  by  boiling,  diffolve  400  o{ 
cryftallized  lalt. 

The  table  ihows  how  much  any  brine  inuft  be  boiM 
down  in  order  to  ^ain.  Having  obfervedits  fpecific  gn- 
vity,  find  in  the  table  the  quantity  of  &lt  correrpooding. 
Call  this  X.  Then,  fince  a  boiling  hot  gcaining  or  fttB- 
rated  folution  contains  340  ounces  in  the  cubic  foolof 


a 


1000 


brine,  fay  540  :  locoss*: x,    This  is  the  bolk 

'  ^^  340 

40  which  erery  cubic  faot  (valufcd  at  1000)  muft  be 
boiled  down.  Thus  fuppofe  the  brine  has  the  ipecific 
gravity  II 09.     It  holds  160  ounces  per  fiMt,  and  ik 

-  ,   .,  .    ,  1000  X  j6o 

muu  bou  it  down  to  '  or  471  1  that  «,  wc 

340  *»/ 

inuft  bwl  off    '  ^  of  every  tubit  fi)ot  or  <raU<Hi. 

1000  * 

Thefe  remarks  are  of  impbrtance  in  the  maan&Surc 
of  common  falt ;  they  enable  us  to  appretiate  thc  va- 
lue  of  faU  fprings,  and  to  know  how  £ar  it  may  be  pra- 
dent  to  engRge  in  the  manufa£lure.  For  the  do£tnae 
of  latent  heat  aiTures  us,  that  in  order  to  boil  off  a  cer- 
tain  quantity  af  water,  a  certain  quantity  of  beat  is  in- 
difpenfably  neceffary.  After  the  rooft  judicioos  apjdi- 
cation  of  this  heat,  the  confumption  of  fucl  may  be  too 
«xpenfive. 

The  fpecTfic  gravity  of  fea-water  in  the(e  climatesdces 
not  exceed  1.03,  or  the  cubic  foot  weighs  1030  ouncts, 
and  it  contains  about  4!  ounces  of  falt.  The  brine-pits 
in  England  are  vaftly  richer  ■,  but  in  many  prts  af 
the  woild  brines  are  boiled  for  falt  which  do  not  conliiB 
above  10  er  20  ounces  in  tht  cubic  fbot. 

In  buying  falt  by  weight,  it  is  of  isnportance  to  knoir 
the  degree  of  humidity.  A  falt  will  appear  pretty  diy 
(if  free  irom  magnefian  ialts)  though  meiftened  wirii  ont 
per  cent.  of  water  ;  and  it  is  found  that  incipient  ktRni- 
dity  expofe$  it  moch  to  farther  deliquefcence.  A  lauch 
fmaller  degree  of  hunridity  may  be  diicoYcred  by  tlse 
fpecific  gravity  of  a  briiie  made  with  a  Stw  ounces  of 
the  falt.    And  the  bfpedion  of  the  t^le  inibnns  us, 

tlai 
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Aat  ihe  brine  ihould  be  weak  j  &r  Ae  di&rences  of    iu  ftate  of  utm^  puritjr,  as  obtained  firom  cubic  nltrc   S|«cifc 
fpeciiic  gnmiy  go  on  diminiihing  in  the  dronger  brines  ; 


and  the  like.    We  took  falt  of  tartar  ftom  the  apothe-    """«r» 


300  ounces  of  dry  falt  diffolved  in  897  ounces  of  water     cary,  perfeaiy  dry,  of  which  3983  grains  were  difl(>lved 
&Dtt(d  give  Uie  fpecific  graTitj  1197.     Suppofe  it  be     in  3540  grains  of  diitilled  water  ;  and  after  agiution  for 


gtve  .       .    „ 

bttt  1190,  the  quantity  of  falt  correfponding  i$  only 
290  i  but  when  inj«d  with  897  ounces  of  water,  the 
'netght  is  1197,  although  the  weight  of  the  cubic  fbot 
is  only  1190.  There  is  therefore  more  than  a  cubic 
Aot  of  die  btine,  and  there  is  as  much  falt  as  will  make 
mue  tban  a  cuUc  &ot  of  the  weight  x  190.    There  ' 


is 


300  X  ii22,  or  291I  ounces,  «nd  there  is  8^  ounces  of 

water  attached  to  the  falt. 

Tbe  various  mformations  wbich  we  have  pobled  out 
as  deducible  from  a  knowledge  of  the  fpecific  gravity  of 
the  brines  of  common  ialt,  will  ferve  to  fuggeft  feveral 
advanUges  of  the  knowledge  of  this  circumftance  in 
olher  UMvia.  We  (hall  not  therefore  refume  them,  but 
Smply  give  another  table  or  two  of  fuch  as  are  moft  in- 


{everai  days,  and  then  ftanding  to  depoCt  fedim«nt,  the 
clear  ley  was«  decanted.  It  was  again  agitated ;  be* 
caufe,  when  of  this  ftrenglh,  it  becomes,  in  a  very  ihort 
tjme,  rarer  above  and  denrer  at  the  bottom.  A  fla{k 
containing  4200  grains  of  water  held  6165  of  this  ley 
when  of  Uie  temperature  55°.  Its  fpecific  gravity  was 
thercfore  1.4678,  and  the  6165  grains  of  ley  contained 
3264  erains  of  falt.  We  examined  its  fpecific  gravity 
in  di^Sient  ftates  of  dilution,  tiU  we  came  to  a  brin« 
containing  51  grains  of  falt,  and  4189  grains  of  watei^ 
and  the  contents  of  the  flafk  weighed  4240  grains :  its 
fpecific  gravity  was  therefore  1.0095.  In  this  train  of 
experiments  the  progreAion  was  mort  regular  and  fatif- 
faftory  ;  fo  that  when  we  centtruaed  the  curve  of  fpe- 
cific  grarities  geometrically,  none  of  the  points  deriated 


terettinS;  Of  thofe,  alkaline  leys  are  th«  chief,  being  of     from  a  moft  iegular  curve.     It  was  conSderably  mote 
extenfive  ufc  in  bl^whing,  foap-making,  glafs.mak?ng,     .ncurvated  near  ,ts  commencement  than  the  curve  for 
o»       r  o   "  "      fea.faU,  indicaUng  a  much  greater  condenfation  m  the 

diluted  brines.  We  think  that  the  following  table,  con- 
ttiuded  in  the  fame  manner  as  that  for  common  falt, 
may  be  depended  on  as  vety  exaft. 


&c 


We  therefore  made  a  vtrj  ftrong  ley  of  the  pureft 
\-egetable  alkali  tbat  is  ever  ufed  in  ihe  manufaaori«, 
nol  thinking  it  neceffary,  or  even  proper,  to  take  it  in 


Weight  of 
Cub.  Foot. 

<'Z. 

Silt 

cont. 

oz. 

WciRht  of 

Cub.  Foat 

oz. 

S«it 

ront 

oa. 

Weight  of 

Cub.  Fo«t 

oz. 

Salt 

cont. 

oz. 

Wpight  of 

Cub.  Foot 

oz. 

Salt 

cont. 

oz. 

1000 
1016 
103 1 
1045 
1085 
1071 
1084 
1098 
III2 
1125 
II38 
1150 
II62 

0 
20 

80 

100 
120 

180 
200 
220 
240 

"74 

II87 

1200 

J2I2 
1234 
1236 
1248 
1259 
1270 
1281 
1293 
»305 

'3'7 

260 
280 
300 
320 

340 
360 
380 
400 
420 

440. 

460 

480 

500 

1329 
1340 

X3S' 
1362 

'372 
1384. 

1395 
1406 

1417 
.  1428 

1438 
'449 
1460 

J20 
540 

j6o 

580 

600 
620 
640 

660 
680 

700 
720 

740 
760 

147I 
1482 

M93 
IJ04 

1J15 
1526 

'537 
'547 
'557 
'567 

158« 

780 
800 
820 
840 
860 
880 
900 
920 
940 
960 
980 
1000 

We  fee  the  fame  augmentation  of  the  denfity  of  the 
.£ilt  in  the  diluted  brines  here  as  in  the  cafe  of  common 
,falt,  Thus  a  brine,  of  which  the  cubit  foot  weighs 
.i^S^ounces,  or  which  has  the  fpecific  grarity  1.482, 
contains  800  ounces  of  dry  alkali  and  682  of  water. 
Therefore,  if  we  fuppo(e  the  denfity  of  the  water  un- 
changed,  thcre  remains  the  bulk  of  3 1 8  ounces  of  water 

10  receive  840  ounces  of  fak :  its  denCty  is  therefore  — 5, 

318 

=  2.512  nearly.  But  in  the  brine  whofe  weight  per 
faot  is  only  1016  there  are  20  ounces  of  ralt,  and  there- 
fore  996  of  water ;  and  thete  is  only  four  ounce-mea- 
furcs  of  water,  that  is,  the  bulk  of  four  ounces  of  water, 
•to  receive  20  ounces  of  falt.     Its  fpecific  gravity  there- 

20 
fore  is  — ,  =:  5,  aImoft  twlce  as  great  as  in  the  ftrong 

4  _ 

brinc.    Accordingly  Mr  Achard  is  difpofed  to  admit  the 


abforption  (as  it  is  carelefsly  termed)  In  the  cafe  of  bl 
tart.  But  it  is  a  eeneral  (we  think  an  univerfal)  (»&. 
in  the  folution  ot^alts.  It  muft  be  carefully  diftin- 
guirhed  from  the  firQ  contradion  of  bulk  which  falu 
undergp  in  paAing  from  a  folid  to  a  fiuid  form.  The 
contraĕrion  now  under  confideralion  is  analogous  to  the 
contra£tion  of  oil  of  vitriol  when  diluted  with  water  } 
fbr  oil  of  ritriol  muft  be  confidered  as  a  very  ftrong 
brine  which  we  cannot  dephlegtnale  by  diAillation,  and 
therefore  cannot  obtain  the  dry  faline  ingredient  in  a 
feparate  form,  fo  as  to  obferve  its  folid  denfity,  and  fay 
how  much  it  contrads  in  firft  becoming  fluid.  The  way 
of  conceiying  the  firft  contradion  in  the  a&  of  tblution 
as  a  lodging  of  the  particles  of  the  one  ingredient  on  the 
interftices  of  theo  ther,  *'  yii'  iij/e  nichent,  en  augmentant 
le  poids  Jans  affe£ler  le  volume  de  la  /aumure,^^  as  Eultr 
and  Lambert  esprefs  themfelves,  is  impoiTible  here,  when 
botb  are  Auids.     Indeed  it  is  but  a  flovenly  way  of 

thinking 
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SpcciSc    thlhlung  In  «tb«r  »&,  aad  (bould  be  avmded,  becau{e 
Crayjty.    inadverUnt  petCjns  are  apt  to  ufe  as  a  phyiical  principle 
wliat  is  merely  a  mode  of  fpeech. 

We  learn  from  the  table,  tbat  a  hydrometer  with 
(qui-dillant  divifion»  on  a  cylindrical  or  prifmatical  ftem 
is  ftill  more  erroneous  than  ia  the  brines  of  common 
falt, 

We  leam  from  the  eKpcriments  of  Kirrran,  Lavoiiier, 
and  olhers,  that  drj  falt  of  tartar  contains  about  one" 
fourth  of  its  weight  of  fixed  air.  In  manj  applications 
of  this  falt  to  the  purpofes  of  manufa£lure,  this  ingredi* 
ent  is  of  no  ufe.  In  fome  it  is  burtful,  and  rouft  be  ab- 
ilraded  by  lirae.  Soap-maker's  ley  conlids  of  the  pure 
tdkalinĕ  (aU  diffolved  in  water.  It  is  therefore  of  im- 
portance  to  arcertain  its  quantity  by  means  of  the  fpeci> 
Hc  gravity  of  the  brine,  For  this  purpofe  we  took  a  ley 
of  lal  tart.  whofe  fpccific  gravity  was  1.20417,  con- 
taining  3 14  ounces  of  mild  alkali  in  a  culuc  foot  of  ley, 
and  we  rendered  it  nearly  cauAic  by  llme.  The  fpecific 
gravity  was  then  J.1897.  Tbis  is  a  very  unexpeded 
refult.  Nothing  is  employed  with  more  fuccels  than 
quickUme  for  dephlegmating  any  watery  iluid.  We 
Aiould  rather  have  expe£led  an  increaie  of  fpecific  gra- 
vity  by  the  abilra£lion  of  fome  of  the  water  of  the  men- 
ilruum,  and  perhaps  the  water  of  the  cryftaUization,  and 
the  aerlal  part  of  the  falt.  But  we  muft  afcribe  this  to 
the  great  denfity  in  which  the  fixed  air  exifts  in  the  mild 
alkali. 

It  is  unneceffary  to  glve  fimilar  tables  for  all  the  falts, 
un1efs  we  were  writing  a  differtation  on  the  theory  of 
their  folution.  We  Atall  only  obferve,  that  we  exanun< 
cd  wlth  particular  attenUon  fal  ammoniac,  becau&  Mr 
Achard,  who  denies  what  is  called  ihe  abibrptlon  of 
falts,  finds  himfelf  obliged  to  allow  fomethIng  like  it  in 
thls  falt.  It  does  not,  however,  diiTer  from  thofe  of 
whlch  we  have  given  an  account  in  detail  In  any  other 
refpe£l  than  this,  that  the  changes  of  iiuld  deniity  are 
much  lefs  than  in  others  (inftead  of  being  greater,  as 
Achard*$  experiments  feem  to  Indicate)  in  all  brines  of 
moderate  ftrength.  But  in  the  yery  weak  brines  therc 
is  indeed  a  remarkable  difference  ;  and  if  we  have  not 
committed  an  error  in  our  examination,  the  addition  of 
one  part  of  fal  ammontac  to  64  of  water  occupies  Iefs 
room  than  the  water  alone.  We  thlnk  that  we  have  met 
with  thls  as  an  accidental  remark  by  Ibme  aulhor,  whoie 
ivork  we  do  not  recolleA.  But  we  do  not  choofe  to 
reft  fo  much  on  our  form  of  the  experiment  in  fuch  weak 
brines.  The  foIlovring  mixtures  will  abundantly  ferve 
for  eonftruAing  the  table  of  its  ftrength  :  Sal  ammoniac 
=  960  gralns  was  diffolved  in  3506  grains  of  water, 
making  a  brine  of  4466  grains.  A  phlal  whlcb  held 
1600  gralns  water  held  1698  of  this  brine.  It  contamed 

■    ^    ^      >  "  3^5  i"^*  of  ^^    The  fpeclfic  gra- 
vilywas  -^,^t.o6i,  and  the  cuWc  foot  wdghed 


r  574  1 


1061  ouncet.    It  tUbcoatained 


To6r  X  3^5 


or  286 


1698 

«uncea  of  falt.     By  repeated  abftraftion  of  brine,  and 
«eplacing  with  water,  we  had  the  foUowing  ftries : 


Scrics. 


Welght  of  brlne, 
Aiter  taklng  out  i, 
After  taklng  out  y, 
After  taking  out  i, 
After  taking  out  i. 
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lA,  1698 
2i/,    1676 

4<A,  1630 
StA,  1616 
6/^,1610 
"jtk,  1605 


This  feiies  is  extremely  regular,  and  the  progrefi  af 
denCty  may  be  confidendy  deduced  from  it. 

From  the  whole  of  thls  dirquifition  on  the  rdation  be^ 
tween  the  fpecific  grarities  of  brines  aud  the  quantities  of 
falt  contained,  we  fee  In  general  that  it  may  be  gueSĕd 
at,  wich  a  ufeful  degree  ot  precIfion,  from  the  denSty  or 
fpecific  gravity  of  faturated  foluiions.  We  therdfore 
conclude  wlth  a  Iift  of  the  fpecific  graTities  of  ^cTeial 
faturated  foIutions,  made  with  great  care  by  the  biihop 
of  Landaff. — The  temperature  was  42°.  The  fitft  nn- 
nerical  column  Is  the  denSty  of  faturated  brine,  and  the 
next  is  the  denfity  of  a  brlne  confiiling  of  12  parts  (by 
welght)  of  water  and  one  of  &lt.  rrom  tUs  may  be 
Inferred  the  quantlty  in  the  faturated  foIutIon,  and  from 
this  again  may  be  inferrcd  the  ^uantity  correfponding 
to  inferior  denStles. 


Borax, 
Cor.  Sublim. 
Alum, 
Glaub.  falt, 
Common  falt, 
Sal.  cath.  amar. 
Sal  aromon. 
VoI.  alk.  mite, 
Nitre, 

Rochelle  ralt, 
Blue  vItrioI, 
Green  vItriol, 
Whlte  vitrio^ 
Pearl  efli, 


1.9TO 

»•037 
1.033 
1054 
1.198 
1.232 
1.072 
1.087 
1.095 
1.114 
1.150 

1-JJ7 
1.386 

IJ34 


1.029 
1.059 
1.0^9 
1,026 

1.050 

1.052 

1.043 
1.045 


SPECTACLES,  in  Diof>trkt,  a  machine  conCAing 
of  two  lenfes  fet  in  filver,  hom,  &c.  to  ailiA  the  de- 
fe£ls  of  the  organ  of  fight.  Old  people,  and  others  wfao 
have  iiat  eyes,  ufe  conMrx  fpedacles,  which  cauie  the 
rays  of  light  to  conTeige  fo  as  to  meet  iipon  tbe  letina : 
whereas  myopes,  or  mort-fighted  people,  uiĕ  coBcare 
lenfes  £ar  (peiEUcles,  which  cauie  the  rays  to  dhrerge, 
and  prevent  their  meeting  ere  they  reach  the  retma. 
See  Optics. 

Some  caies  of  a  peculiar  nature  hare  been  met  nitli 
where  the  fight  recdve3  no  ailiftance  irom  the  de  •£ 
elther  convex  or  concave  glafies.  To  remedy  tbis,  the 
foUowing  method  was  contrlTed  and  fuccefsfully  adopt- 
ed.  A  man  about  fixty  years  of  am  haTing  alaMtt  «b. 
tirely  Ioft  hls  fight,  could  fee  notmng  but  m  klod  of 
thick  mift  with  Uttle  black  fpecks  in  It  which  iceniedlD 
float  in  the  alr.  He  could  neither  read,  walk  the  AieeU, 
nor  diftinguifti  his  friends  who  were  moft  &miliar  to 
hlm.  In  this  deplorable  fitaaUon  be  procoied  ka» 
fpc£lacles  wlth  large  rbgs ;  and  haTing  taken  oat  Um 

ghAs. 
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^s  jrUAes,  lie  iubftituted  for  them  a  conic  tube  of  black 
Sp«ni(h  copper.  Looking  through  the  large  end  of  the 
cone  he  could  read  the  fnialleA  print  placed  at  its  other 
extreinity.  Thefe  tubes  wete  of  diflFerent  lengths,  and 
the  openings  at  the  end  were  alfo  of  di&ierent  fizes ;  the 
fmaner  the  aperture  the  better  could  he  didinguiOi  the 
fiaalleft  letters ;  tbe  larger  the  aperture  the  more  words 
er  lines  it  coratnanded  ;  and  confequentl7  the  le(s  occa- 
ion  was  there  for  Rioving  the  head  and  the  hand  in 
itading.  Soraetiroes  he  ufed  one  eye,  fometimes  the 
other,  alternately  relieving  each,  for  the  rays  of  the  two 
eyes  coold  nol  unite  upon  the  fame  obje£l  when  thus  fe- 
parated  by  two  opaque  tubes.  The  thinner  thefe  tubes, 
the  Iefs  troublefome  are  -they.  They  rouft  be  totally 
bbckened  within  fo  as  to  prevent  all  (hining,  and  they 
Aottld  be  made  to  lengthen  or  contra£l,  and  enlarge  or 
leduce  the  aperture  at  pleafure. 

Wben  he  placed  convex  glafles  in  thefe  tubes,  the 
tetters  indeed  appeared  larger,  but  not  fo  clear  and  di- 
ftrnfl  as  through  the  empty  tube :  he  aIfo  found  the 
tubes  niore  convenient  wken  not  fixed  in  the  fpedacle 
rings  ;  for  when  they  hung  loofely  they  could  be  raifed 
or  lowered  with  the  hand,  and  one  or  both  might  be 
ufed  as  occaSon  required.  It  is  almoft  needlefs  to  add, 
that  the  material  of  the  tubes  is  of  no  importance,  and 
that  they  may  be  made  of  iron  or  tin  as  well  as  of  cop- 
per,  provided  the  inCdes  of  them  be  fufficiently  black- 
m^ly  ened  *. 

•  »7W-  OcuLAR  SPECTRA,  images  prefented  to  the  eye 
after  removing  them  from  a  bright  obje£t,  or  clodng 
f/as/them.  When  any  one  has  long  and  attentively  looked 
at  a  bright  obje£t,  as  at  the  fetting  (iin,  on  cloHng  his 
eyes,  or  remoring  them,  an  image,  which  refembles  in 
iorm  the  obteS  ne  was  attending  to,  continues  fome 
time  to  be  vifible.  This  appearance  in  the  eye'we  ihall 
call  the  ocular  fpe6lrum  of  that  obje£t. 

Thefc  ocular  fpeQra  are  of  four  kinds :  ift,  Such  as 
•re  owing  to  a  lels  fenfibJlity  of  a  defined  part  of  the 
retina,  or  fpe£tra  from  defe£l  of  fenfibiHty.  ad,  Such 
as  are  owing  to  a  greater  fenfibility  of  a  deSned  part  of 
the  retina,  or  fpeara  from  excefs  of  fcnfibilily.  ^d,  Such 
as  refemble  their  objeft  in  ils  colOut  as  well  as  foim  } 
which  may  bc  termed  Aitedt  ocuhr  fpeftra.  ^lh,  Such 
as  are  of  a  colour  contrary  to  that  of  their  objedt,  which 
«ay  be  termed  reverfe  ocular  fpeftr3. 

SPECTRE,  an  apparition,  or  fomething  fuppofed  to 
be  pretematurally  viilble  lo  human  fight,  whether  the 
glwAs  of  dead  men  or  beings  fuperior  to  man. 

A  belief  that  ibpematural  beings  fometimes  make 
t)iem1elves  vifible,  and  that  the  dead  fometimes  revifit 
the  Iiving,  has  preyailed  among  moft  nations,  efpedally 
in  the  rudeft  ftage$  of  fociety.  It  was  common  among 
the  Jews,  among  ihe  Greeks,  and  among  the  Romans, 
at  wc  find  from  the  Sctiptures,  and  from  the  poems  of 
Homer  and  Yirgil.  Celeftial  appearances  were  indeed 
ft>  often  exhilnted  to  the  Jews,  that  the  origin  of  their 
belief  is  not  didicolt  to  be  explained. — ^The  Divine  Be- 
lag  manifefted  himfelf  to  each  of  the  patriarchs  by  fome 
Smiible  fi^,  generally  by  a  flame  of  fire,  as  he  did  to 
Moics.  Under  this  femblance  alfo  did  he  appear  to  the 
ITraelites  during  their  abode  in  the  defert,  and  afler 
thty  obtained  a  fettlement  in  the  land  of  Canaan.  Nor 
did  ihey  believe  that  heavcnly  beings  alone  affumed  a 
fen&b1e  appearance  :  They  be1ieved  that  deceafed  men 
aUo  iometimes  rcvifited  tbis  world,    When  Saul  went. 
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to  confult  the  wttc(  at  Endor,  he  aiked  hcr  to  bring  SpeAre< 
np  the  peribn  whom  he  Aiould  name  unto  her  ;  a  proof  *  ' "' 
that  he  confidered  his  demand  as  eafy  to  be  performed, 
and  therefore  that  he  probably  a£ted  under  the  iniluence 
of  popular  opinion.  The  fame  opinions  had  been  gene- 
rally  entertained  at  a  much  earlier  period ;  for  necro* 
mancy  and  witchcraft,  the  arts  by  ivhich  the  dead  were 
fuppDfed  to  be  raifed,  had  been  prohibiled  while  the  If- 
raelites  were  in  the  wildernefs,  and  yet  untainted  with 
the  vices  of  the  Canaanites.  They  muft  lherefore  have 
derived  them  from  Egypt,  the  cradle  of  fuperftition,  as 
well  as  of  the  arts  and  fciences. 

Among  the  Greeks  and  Romans  the  apparition  of 
fpe£tres  was  generally  believed.  On  innumerable  occa- 
fions  the  gods  ate  faid  to  have  difcovered  themfelves  to 
the  eyes  of  mortals,  to  have  held  conferences,  and  to 
have  interpofed  their  aid.  The  ghofts  of  the  dead,  too, 
are  faid  to  have  appeared.  When  JEaeas,  amidft  the 
diftra£tion  and'confufion  of  his  mind  in  Aying  from  the 
deftru£Iion  of  Troy,  had  loft  his  wife  by  thc  way,  he 
retumed  in  fearch  of  her.  Her  (hade  appeared  to  him 
(for  ihe  herfelf  had  been  (lain)  with  the  lame  afpe£l  as 
before,  but  her  figure  was  larger.  She  endeavoured  to- 
stiruage  the  grief  of  her  unhappy  huihand,  by  afcribing^_ 
her  death  to  the  appointment  of  tbe  gods,  and  by  fore- 
telling  the  illu^rious  honours  which  yet  awuted  him. 
But  when  i^neas  attempted  to  clafp  her  in  his  arms,  the 
phantom  immediately  vani(hed  into  air.  From  this  (loty-. 
we  may  obferve,  that  the  ancients  believed  that  the  um-  .  <■ 

brse  or  fl)ade«,  retained  naarly  the  fame  appearance  aftcr 
death  as  before  ;  that  they  had  fo  far  the  refemblance  of 
a  body  as  to  be  vifible ;  that  ihey  could  think  and  fpeak 
as  formerIy,  but  could  not  be  touched.  This  defcrip- 
tion  applies  equally  well  to  thofe  (hades  which  had 
paffed  the  river  Styx,  and  taken  up  their  refidence  in 
the  infernal  regions.  Such  wete  the  (hades  of  Dido,  of  ' 
Deiphobus,  and  all  thofe  which  iCneas  met  with  in  his  . 
journey  through  ihe  fublerraneous  world. 

It  appears  from  the  writings  of  modem  traveller$  who . 
have  vilited  rude  and  favage  nations,  that  the  belief  of 
fpe£tres  is  no  lefs  common  among  them.     Mr  Bruce 
tells  us,  that  the  prieft  of  the  Nile  aAirmed,  that  he  had 
more  than  once  feen  the  fpirit  of  the  river  in  the  form  . 
of  an  old  man  with  a  white  beard.     Among  the  Maho- 
metans  the  do£Irine  of  fpe£lres  (ĕems  to  be  reduced  to  . 
a  rcgular  fyftem,  by  the  accounts  which  they  give  of 
genii.     Whoerer  has  read  the  Arabian  Nights  Enter- 
tainments  muft  have  iurniihed  his  memory  with  a  thou- 
fand  inftances  of  this  kind.     Their  opinions  concemingr 
genii  feem  to  be  a  corrupled  mixture  of  the.do£lrines  ot ' 
the  Jews  and  ancient  Perfians.     In  ChriAian  countrics^ 
too,  notwitbftanding  theadditional  light  which  their re- 
ligion  has  fpread,   and  the  great  improvement  in   the  - 
fciences  to  which  it  has  been  fubfervient,  the  belief  of 
ghofts  and  apparitions  is  very  general,  efpeciaIly'among[^; 
the  lower  ranks.     They  believe  that  evil  fpirit$  fome- 
times  make  their  appearance  in  order  to  terrify  wicked 
men,  efpecially  thofe  who  have  coimnitted  murder.-— 
Tbey  fuppoIe  that  the  fpirits  of  dead  roen  affume  a  cor- 
poreal  appearance,  hover  about  church-yards  and  the 
houies  of  the  deceafed,  or  haunt  the  places  where  mur- 
ders  have  been  comroitted.    (See  Ghost.)     In  fome 
places  it  is  believed  that  beings  have  been  feen  bearing 
a  perfe£l  refemblance  to  men  alive.     In  the  NSghlands  . 
of  Scotland,  what  is  called  the  fecond  fight  is  nill  be- 

liev«d ; 
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SpeAre.    lieved  by  many  (fee  Second  Sight) ;.  viz 

^        events  are  foretol(l  by  certain  individual$  by  means 
fpeftral  reprefentation. 

So  general  has  the  belief  of  fpe£lres  been,  that  this 
circutndance  alone  may  be  thought  by  fome  fuflicient  to 
prove  that  it  muft  have  its  foundation  in  human  nature, 
or  mu(l  re(l  upon  rational  evidence.-  When  any  doc- 
trine  has  been  univerfally  received  by  all  nations,  by 
generations  living  feveral  tbourand  years  from  one  an- 
other,  and  by  people  in  all  the  diSerent  ilages  of  focie* 
ty,  there  is  certainly  the  (Irongert  prefumption  to  con- 
clude  that  fuch  a  dodrine  has  tts  foundation  in  reafon 
*  and  in  truth.     In  this  way  we  argue  in  favour  of  the 

exiftence  of  a  God,  concerning  moral  diilin£lion,  and 
the  dojlrine  of  a  future  llate  :  and  certainly  fo  fat  we 
argue  well.  BHt  if  the  fame  argument  be  applied  to 
idolatry,  to  facrifices,  or  to  apparitions,  we  (hall  find 
that  it  is  applied  improperly.  Idolatry  was  very  general 
among  ancient  nations ;  fo  was  the  offering  of  facrifices, 
h  was  polytheifm  ;  but  they  were  by  no  means  univer- 
ial.  Should  we  allow,  for  the  fake  of  (hortening  the 
argument,  that  all  ancient  nations  were  polytheiHs  and 
idolaters,  and  prefented  oblations  to  their  imaginary 
deities,  all  that  could  be  concluded  from  this  conceAion 
is,  that  they  fell  into  thefe  miilakes  from  their  igno- 
rance  and  hom  the  rude  Hate  of  fociety,  {rom  which 
their  imperfed  knowledge  of  theology  and  moral  philo- 
fophy  was  never  able  to  refcue  them.  There  erroneous 
notions  fled  before  the  brightnefs  of  the  Chriilian  fyftem ; 
while  the  dodrines  of  the  exi(lence  of  God,  of  moral 
diAinAion,  and  of  a  future  ftate,  have  been  more 
thoroughly  coniirmed  and  afcertained.  The  fame  thing 
may  be  Taid  of  the  belief  of  fpeftres.  However  gene- 
rally  it  has  been  adopted  in  the  firft  itages  of  fociety,  or 
by  civilized  nations  who  had  made  but  little  progrefs  in 
the  ftudy  of  divine  things,  it  has  been  rejefted,  we  may 
fay  invariably,  wherever  theology  and  philofophy  have 
gone  hand  in  hand. 

As  all  popular  and  long  eftabli(hed  opinions  are  ob- 
je£ls  of  curioijty  and  refearch  for  the  philofopher,  we 
think  the  belief  of  fpedres  worthy  of  fome  attention 
even  in  this  light.  It  will  therefore,  we  hope,  give 
fome  fati$faflion  to  the  philofophical  reader  to  fee  a 
Aiort  account  of  the  fources  or  principles  from  which 
this  belief  is  derived.  But  as  the  belief  of  fpe£lres  is 
conneAed  with  other  oinnions  which  appear  to  us  hiKh- 
ly  injurious  to  religion  ;  opinions  which  have  been  (up- 
ported  by  many  learned  men,  and  which  are  ftill  bc- 
lieved  by  fome  men  of  literary  educatlon — ^it  will  alfo 
be  proper,  in  the  (irft  place,  to  conSder  the  evidence  on 
which  this  belief  refts,  in  which  we  muft  confider  both 
their  probability  and  credibility. 

In  the  prefent  invcftigation  we  mean  to  fet  aiide  al- 
together  the  celeAial  appearances  recordcd  in  Scripture, 
as  being  ibunded  on  unqueftionable  evidence,  and  per- 
fe£lly  agreeable  to  thore  rules  by  which  -the  Deity  a^s 
*  in  the  ufual  courfe  of  his  Providence.     The  Ifraelites, 

during  the  exlftcnce  of  their  ftate,  were  immediately 
undcr  the  authority  of  God,  not  only  as  the  moral  go- 
vemor  of  the  world,  but  as  the  king  of  Krael.  In  the 
infancy  of  the  wotld,  while  men  were  rude  and  unen- 
lightened,  and  entirely  under  the  inAuence  of  idolatry, 
many  rcvelations  were  necelTary  to  preferve  in  their 
minds  pure  ideas  of  ihe  nature  of  God,  and  of  the  wor- 
Ihip  due  10  Him.     They  were  neceHary  alfo  to  pave  the 
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that  future  way  for  that  illuftrious  difpenfati(m  which  At  L«rd  J^ 
fus  came  from  Heaven  to  diffufe  over  the  world.  Etci;  ^- 
celetlial  appearance  recorded  in  Scripture  was  cxhibit(ii 
for  fome  wife  and  important  purpofe,  which  ii\itft  be  ap. 
parent  to  every  perfon  who  confiders  thefe  appefrancei 
with  attention.  But  when  the  Scripture*  were  nritttn 
and  publi(hed,  and  the  Chriftian  leligion  {iiUy  eftablillt. 
ed,  revelation  ceafed,  and  miracles  and  heavenly  mA 
fages  were  no  longer  requifite.  What  credit  then  oogbt 
we  to  give  to  thore  marvellous  ftories  related  in  ancient 
authors  concerning  prodigies  in  the  heayens,  and  the  ap> 
parition  of  angels  both  good  and  bad  f 

It  is  not  pretended  that  any  of  thofe  prodigies  nd 
appearanccs  were  eshibited  for  purpofe$  eqadUygTett 
and  important  with  thofe  which  are  deferibed  in  Scrip- 
ture :  And  can  we  fuppofe  that  the  all-wife  GovetnH  o{ 
the  world  would  permit  his  angels  to  render  tlieaifelva 
TiAble  to  th«  eye  of  man  for  no  parpofe  at  all,  or  fera 
purpofe  which  might  have  been  equidly  well  accomplidi- 
ed  without  their  interpoGtion  >  Would  this  be  confifteiit 
with  perfe£t  wifdom,  or  would  it  be  confifient  CTen  mdi 
the  excellence  and  fuperiorily  of  underilanding  wbich 
we  are  taught  to  afcribe  to  thefe  elerated  bongs  >  The 
whole  will  of  God  is  revealed  to  us  in  the  Scriptiues; 
what  further  ufe  for  the  vifible  interpoiition  of  angeli  ? 
It  may  be  objedled,  Ate  they  not  all  minittering  (piritsj 
fent  forth  to  miniiler  for.them  who  Aiall  be  neirt  af 
falvati(yn  *  ?  We  anfwer,  That  angels  may  animateandsi^ 
fupport  g»od  men  by  an  invifible  interpoGtlon.  Biiti^ 
the  Apollle  is  not  fpeaking  of  celeAial  fj|arit$.  Tbe 
word  »yyt)i»t  fignifies  "  a  meSenger ',"  and  in  Scriptme 
often  refen  to  men.  In  the  paffage  which  we  arenoH 
Teviewing  it  certainly  is  applied  with  much  more  pn>- 
priety  to  men  than  to  aneels  :  for  the  Apollle  b  ftaliiig 
a  comparilbn  between  tSe  Profhetr,  by  whom  God,  at 
fundry  times  and  in  divers  manners,  fpake  in  time  paft 
to  the  fathers,  and  ikt  Son,  by  whom  he  bath  fpakeB 
in  thefe  laft  days. 

And  if  God  has  given  no  commidion  to  his  angeb  to 
deliver  t«  men  fince  the  publication  of  the  ChriAian  le- 
ligion,  is  there  any  probability  that  be  would  ^ve  any 
commiAion  or  any  licence  to  evil  fpirits  ?  It  wiH  be 
faid,  that  this  dodrine  is  clearly  taught  in  the  NewT<f- 
tament,  in  thefe  words,  "  The  devil  goeth  about  as  a 
roaring  lion  fceking  whom  he  may  devour.**  We  nill 
not  avail  ourfelves  of  the  interpretation  of  fome,  vAo 
fay  that  tbe  word  devi/,  which  in  the  Greek  language 
fignifies  an  adverfary,  or  Jlanderer,  refers  here  to  (aa» 
human  being,  who  was  a  violent  enemy  of  the  Om. 
Aians.  All  that  can  be  deduced  from  fhefe  words,  upon 
ihe  fuppofition  that  they  refer  to  a  malignant  fpirit.  is 
merely  that  he  goeth  about  feducing  mcn  to  vice.  Bnt 
it  is  not  by  alTuming  a  hideous  foriD,  and  prtilnitiBg 
himfelf  to  the  midnight  traveller,  that  fuch  a  purpafe  ii 
to  be  accompliihed.  A  fpirit  may  probably  have  dired 
accefs  to  our  minds  without  the  intervention  of  any 
thing  corporeal ;  and  by  exciting  our  paffionf  ia>y 
plunge  us  into  vice,  which  is  the  only  objed  iiich  *  lx- 
ing  is  fuppofed  to  have  in  view.  None  of  the  nand- 
lous  ftories  which  we  have  heard  conceming  tbe  sppni- 
tion  of  evil  fpirits  lead  us  to  conclude  that  they  a^pear 
to  entice  men  to  commit  crimes.  We  never  heitd  «S 
any  evil  fpirits  thal  required  men  to  fteal,  to  pcrpetnlt 
robbery  or  murder.  They  only  appeared  to  terrify  6«« 
crazy  limorcus  individuals,  who  have  whinis  and  {aridet 
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e&otv  of  their  own  to  agitate  theirmtnd^.though  no  pre- 
'  temataral  vifion  (hould  ever  appear  to  them.  It  U  not 
conGRent,  therefore,  wilh  the  characler  cf  God,  and 
what  hc  has  revealed  to  us  of  his  will,  to  believe  that 
he  would  connnilTion  good  angels,  or  permit  evil  angels, 
to  appear  to  men  iince  tht  propagation  of  the  goipel, 
or  indeed  at  any  former  pericd  of  the  world,  unlefs 
Tome  great  and  mighty  purpofe  was  to  be  iullilled.  It 
is  not  confiftent  wilh  what  we  know  of  the  nature  of 
good  o'r  bad  angels  to  fuppofe,  that  though  permidiion 
were  granted  them  occaGonally  to  (how  themfelves  to 
tnen,  that  they  wouM  appear  in  that  way  wbich  dory- 
tellers  defcribe. 

It  is  equally  improbable  that  the  fpirits  of  the  dead 
who  huve  removeJ  from  ihis  world  lliould  again  be  per- 
mitted  to  Tiilt  it.  At  death  men  undergo  as  great, 
perhaps  a  greater  change,  than  when  they  came  Rtt\  in- 
to  tlie  light  of  the  fun.  Is  it  not  therofore  at  impro- 
bable  thai  a  man  ihould  retum  in  a  vifible  corporeal 
form  after  death,  as  ihat,  after  having  arrived  at  man- 
hood,  he  ihould  return  to  the  ilale  in  which  hc  was  bc- 
fure  liis  birih  i  Such  changes  as  there  are  evidently 
made  permanent  by  the  invaxiable  laws  of  nature.  But 
ruppofe  il  were  poiTible,  for  what  purpofe  ihould  they 
leturn  ?  To  dercribe  to  us  what  is  pailjng  in.  thc  other 
woild,  to  animate  us  to  victue,  by  informing  us  of  the 
rewat  Js  which  there  await  the  good  ;  or  to  alarm  us, 
by  defcribing  the  punitlitnent  oi  the  wicked.  Thefe 
leem  important  reafons. .  £ut  Divine  Providence  has 
wifely  thrown  a  veil  over  futurhy.  We  know  every 
thing  of  the  other  world  from  the  fcripture  which  it 
is  proper  for  us  at  pcefent  to  know.  And  at  to  incen- 
l5ve»  to  virtue,  %ve  are  already  bldOed  with  a  number 
ruiEciently  great  and  powerful  for  moral  beings,  who 
aie  to  »0.  n-om  rational  molives,  and  not  from  com- 
'pulfion.  "  He  that  will  not  hear  Mofes  and  the  pro- 
phets,  will  not  be  perfuadcd  though  one  rolc  from  the 
detd." 

There  b  one  ilrong  obje^tipn  againil  the  probability 
of  fpe£lres,  which  is  futHcient  to  piove  that  they.are 
not  intelligent  creatures  ■,  or  at  leail  ttiat  they  poirefs 
To  fmall  a  degree  of  inteDigence,  that  they  arc  unquali* 
iied  to  a£I  wtth  prudence,  to  propofe  any  end  to  them- 
felves,  or  ufe  the  proper  means  to  accompliih  that  end. 
Ghoils  often  appear  tn  order  to  difcovcr  fomc  crime 
that  has  been  committed  :  but  ihey  never  appear  to  a 
magidrate,  or  pecfon  in  authority,  but  to  fomc  illiterate 
clot^ii,  who  happens  to  live  near  the  placc  tvhere  the 
crime  tras  petpctiated  }  to  fome  perfon  who  has  no  con- 
'neAion  with  the  afiair  at  all,  and  who  in  general  is  the 
moil  improper  in  the  world  for  making  the  difcovery. 
For  inilance,  in  Glanville's  Saduci/mus  triumpliatut  (a 
book  written  in  the  lail  century  by  a  chaplain  of  Charles 
II.  in  ilipport  of  thc  common  opinions  refpe£ling  witch- 
craft  and  apparitions),  we  hBve  the  following  (lory: 
James  Haddock,  a  fanncr,  was  martied  to  Elenor 
Welih,  by  whom  he  had  a  fon.  After  the  death  of 
Haddock,  his  wife  married  one  Davi( ;  and  both  agreed 
to  defraud  the  fon  by  the  former  m^rriage  of  a  leafe  be- 
queathed  to  him  by  his  father.  Upon  this  the  ghoil  of 
Haddock  appeared  to  one  Francis  Tavemer  the  ierrant 
of  Lord  Chicheilcr,  and  defired  him  to  go  to  Elcnor 
Wclih,  and  to  inform  her  that  it  was  the  will  of  her 
'former  huiband  that  their  ibn  ihould  enjoy  the  leafe. 
Tavemer  did  not  at  firft  execute  this  commiirion ;  but 
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he  wa»  continually  haunled  by  the  apparition  In  tlic    Spf flre. 
moil  hideous  ihape*,  which  even  threatened  to  tcar  bim        .» 
inpieces,  tiU  at  lall  he  delivcred  the  meirage.     Now,  • 
had  this  fpeflre  had  the  leail  common  fenfe,  it  woiild 
have  appeared  firil  to  Elenor  Welih  and  her  huiband 
Davis,  and  frightened  ihem  into  compliance  at  once, 
and  not  have  kept  poor  Taverner  in   fuch  conilant  dif- 
quietude,  who  had  no  concem  in  the  mattcr. 

Anocher  very  odd  circumilance  refpofling  apparitions 
in  general  muil  pot  be  omitted,  which  is,  that  ihey  have 
no  potver  to  fpeak  till  they  aie  addreiTed.  In  the  ^^th 
of  Glanvil}e'$  Relations  we  read  of  an  pld  woman  that 
appeared  often  to  David  Hunter,  a  neal-herd,  at  the 
houfe  of  the  biiliop  of  Down  and  Conners.  When- 
eter  (he  appeared,  he  found  himrelf  obliged  to  follow 
her ;  and  for  thrce  quarters  of  a  year  pooc  David  fpent 
the  whole  of  almoH  every  night  iu  icampethig  up  and 
down  through  the  woods  after  this  old  woman.  How 
long  this  cKtraordinary  employi::cnt  might  have  conti> 
nued,  it  is  impaiTible  to  guefs,  had  not  David's  violent 
^tigue  made  him  one  night  esclaim,  "  Lord  blefs  me  ! 
would  I  wcre  dead !— Ihall  I  nevcr  be  delivered  from 
this  mifery  !"  On  which  tbe  phtntom  rcplied,  "  Lord 
blef>  me  too  !  It  was  hap^  you  fpoke  firii,  for  till  then 
I  had  no  power  to  fpeak,  though  I  bave  followed  you 
fo  long."  Then  Ihe  gave  him  a  mcirage  to  her  two 
fons,  though  David  told  her  he  remembercd  nothing 
ttbout  her.  David,  it  fecms,  negleded  to  deliver  the 
meirage;  atwhich  thc  old  beldam  was  fo  much  provoked, 
that  ihe  returncd  and  hit  hira  a  hearty  blow  on  the 
(houlder,  which  made  him  cry  out,  and  then  fpeak  to 
her.  Now  if  ihe  could  not  fpeak  till  David  addreiTed 
her,  why  might  ihe  not  have  applied  this  oratorial  me- 
dicine  thc  firii  time  ihc  appeared  to  him  P  It  would 
havc  faved  both  herfelf  and  him  many  a  weary  journey  ; 
and  certainly  David  would  much  rather  havc  had  evcn 
half  a  dosen  of  blows  from  her  choppy  fins  than  have 
wanted  fo  many  nights  ileep.  To  complete  the  ftory, 
we  muft  add,  that  when  David's  wife  found  it  impoiC- 
ble  to  keep  him  Irom  following  the  troublcibme  vifi- 
tor,  ihe  trudgcd  after  him,  but  never  vras  gratified  wilh 
a  fight  of  the  cnchantrefs.  David^s  little  dog  too  was 
a  dutiiiil  attcndant  on  his  mafter  during  Us  pilgri- 
magc 

It  is  remarked  by  GlanWUe,  that  ghofts  are  generally 
very  eagcr  to  be  gone.  Indeed  thcy  arc  often  fo  much 
fo,  that  they  do  not  ilay  to  tcll  thcir  crrand.  One 
would  be  induced  from  this,  as  well  as  the  circumAan- 
ces  already  mentioncd,  to  think  that  they  are  the  (lu- 
indeil  and  dullcA  of  the  dead  that  aOTume  the  appcar- 
ance  of  ghoiis  ;  unleis  we  adopt  the  ingenious  folution 
of  Glanville,  "  that  it  b  a  very  hard  and  painful  thing 
for  them  to  foTce  thcir  thin  and  tenuious  bodies  into  a 
vifib1e  confillence ;  that  their  bodies  muft  needs  be  ex- 
ceedingly  comprcAed  ;  and  that  therefbre  they  muft  be 
in  haile  to  be  dcliyercd  from  thc  unnatural  prelTure." 

With  rcfpe£i  to  the  ewdence  in  favour  of  fpe£lres,  if 
examined  ever  fo  ilightly,  it  will  be  found  very  de- 
fedive.  They  only  appear  to  one  perfon  at  a  time  ; 
they  ate  feen  only  in  the  night ;  they  ai«  yiiible  only 
to  ignorant,  illiterate,  and  credulous  perfoDS,  and  iwver 
prcfent  themfelves  before  men  of  education  and  leaming. 

That  fpeftres  only  appear  to  one  perfon  at  a  timc, 

even  though  thcrc  ve  more  in  compeny,  is  an  objedlion 

againft  the  crcdibility  of  their  appearance  quite  inlur- 
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^Sy^rc^  pApuiltaljl».  How  is  It  poffible  that  Iwd' men  of  eye- 
'.  fight  eqnaUy  gaod,  direSing  their  eyes  tq  the  lame  fp«t, 
fhQi4d  oot  Tee  Tp  large  ^  obje£l  as  ttiat  af  a  msn  or 
'ivoman  at  n  fmajJ  didance  equally  well  f  gome  wiU  tell 
lis  U)at  a  m.ift  is  c!|ft  ov«r  the  eyet  of  the  one,  while  thp 
view  Qf  ths  other  i;  free  frQm  obftru£tion.  But  how  is 
this  to  be  prored  ?  and  beSdes,  what  puTpofe  would  it 
ferve  ?  GhpHs  have  feldota  any  fecrets  to  difcIofc  ;  they 
mght  be  procl^med  to  a  muliitude  with  a«  much  pro- 
priety  as  conCned  to  ope  perfon.  Shall  we  he  told,  tiatt 
the  fpe£i.re  has  thi;  potyer  of  bccoming  vifible  to  Ibnie, 
nnd  of  remaiping  ipvifible  tQ  others  ?  TUt  cannot  bc 
sallowed  withowt  adopting  Qpinipns  dellruftive  to  reveal. 
«d  religion  >  fQr  U  would  be  a  miracle  :  and  we  cannot 
be  perluaded,  without  evi4ence,  that  God  would  em<- 
ppwer  any  inrcrior  being  to  controul  ^t  pleafure  the  wilc 
laws  whicb  he  has  ordamed  fi>r  govenung  the  world. 
To  him  who  is  cif  9  diSerent  opinion,  we  would  recom- 
rpend  FanDeT  on  Miraclet ;  a  book.  in  which  this  quefr 
tjon  b  fully  examined. 

Spedrcs  appear  only  in  the  night.  But  why  {hoald 
they  Siun  the  light  9f  the  (un '  Thoie  mifchievauf 
ghoQs  tl)at  Glanville  mentions  i^ight  indeed  have  fomc 
reafon  to  choaft  inidnigi^t  for  th«  execution  of  their 
pranks,  as  they  would  be  more  e«fily  deteAed  in  opef 
4ay.  Such  was  th.e  roguiih  dntmmer  that  haunted  Mr 
MompeiDni^S  houfe,  who  bc<|t  his  drum  all  night,  threw 
ihe  old  gentlewoman'i  clothes  a.bout  the  room,  ]^id  her 
Bible  in  ihe  alhes,  plucked  the  clothes  off  thc  bcd,  an4 
amufed  him&lE  with  toAing  «bout  Mr  Mompcffon'f 
(boes.  But  why  (hould  a  gTavc  iĕrious  gho&  appcar  at 
midnight?  Might  it  not  deliver  its  aeffage  with  a^ 
much  eafe  artd  more  fuccefs  in  the  day-tlme  t  In  thc 
^  day-time  it  would  not  escite  much  fear }  it  would  be 
litlened  to  thereforc  with  morc  attention ;  and  did  i^ 
vfaoofe  to  exhibit  itfelf  bcfore  a  numbcr  of  witneffes,  its 
gricYances  would  bc  more  fpecdily  rcdre^cd,  becauic 
tnore  per&ns  woul4  intcre0  thciniclves  in  fecing  ju^ic* 
dpne  to  the  injured  ghoilr 

Spedres  not  only  choofc  the  inoft  iniprapcr  timc,  btt^ 
tbe  mod  improper  per&{is.  To  rendcr  thc  tcftimqny  of 
sny  perlbn  crediblp,  hc  muft  not  only  bc  a  man  of  vera<- 
city,  but  he  muft  baye  ru0icient  ability  to  judge  of  thc 
fubje£l  to  which  he  is  to  bear  witnefs.  It  is  not  on  the 
«videncc  0$  an  igdorwtt  illilcrste  pcHoD,  trbo  bat  nwre 
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&ncy  and  fear  thtn  jadgeatent,  tluit  we  m 
belief  of  what  is  fupcrnatural.  It  is  alfo  worthy 
mark,  ihat  we  have  never  heard  of  «  ghoft  appeanng 
any  perfon  wbo  did  not  prevtODfly  l>elievc  thcir  cxi 
cnce.  A  man  muA  be  prejudiced  in  {avour  of  tlus  opi. 
nion,  or  he  will  never  fee  a  ghoft.  But  fenlible  men 
know,  th«t  he  who  has  been  accnttomed  to  hear  iiight- 
ful  Aorics  of  gho<lt  and  ipparitions  gliding  througb  1 
churchyatd,  or  haunting  fome  parbcnlar  place,  caa 
lcarcely  pafi  through  a  churchyard,  or  baunted  ^pat 
without  conjuring  qp  in  his  imagination  the  hideout 
phantomt  which  hc  hat  becn  accufton>cd  to  tHbdatc 
with  fuch  placet.  Is  it  fti«nge,  tben,  that  an  ignonnt 
man,  with  a  mind  uncultivated  «nd  uninformed,  with 
all  the  prejudices  of  4he  nurkry  about  him,  ibould  ima. 
eine  he  fees  ghofts  in  thofe  places  iriiere  be  belirres 
tbey  hover,  efpecially  in  tlie  dead  hoor  of  midnight, 
when,  with  tbe  ilighteft  «id  of  the  imagination,  a  cow 
roay  be  tumcd  into  «  monRrou*  pbantoin,  «nd  tbe  le. 
de^on  of  th«!  bcams  qf  the  moon  fixm>  a  Little  water  be 
converted  into  a  ghoft  with  «  winding-Atect  ?  But  why 
(hould  apparitions  (hun  men  of  underAanding  and  leanv 
tng  ?  Why  Aiottld  leaming  be  iorBidable  to  then  (a)  } 
It  wat  not  (b  with  the  ccleftial  meffengers  mentioned  is 
the  Sciipturet :  they  ^peared  to  the  patiiarcht  sod  pro- 
phctt ;  and  the  miracles  tlicre  rccorded  werc  per^orined 
m  the  mott  public  places,  befo(e  the  eycs  of  Rabbie^ 
of  Scribes,  and  Pharifect.  Indccd  thit  circumAance  it 
fuSicient  to  deftroy  the  evidence  of  fpedret.  Thej 
h«vc  never  bcen  feen  by  anybut  mcn  of  wcakordittca- 
nered  minds,  or  by  men  who  hsve  preriouAy  beKera) 
in  tbem. 

Having  now  coBfidercd  the  endence  on  whkh'tfae 
belief  of  IpeAres  reftt,  we  vnll  endeavotir  to  give  ibmc 
«ccount  of  the  Ibnndation  of  it.  To  trtice  «n  (^iidoa 
that  hat  prcvailed  ib  generally  in  thc  world  to  itt 
Iburce,  it  a' l«baur  not  unworthy  of  the  -  plaloibpha', 
even  diough  tbc  opinion  be  iaUe.  It  it  alwayt  giilih- 
ing  to  dete  A  thc  caulĕt  af  error :  it  it  Ro  lcft  vfeml  >  wt 
in  order  to  retiitc  etror,  it  it  often  iuffici«nt  to  point  oot 
the  rources  fram  wbich  it  h«s  fprung,  To  leach  the 
origin  of  the  belief  of  fpc£lres  is  not  mpie  diSicuIt  thsn 
tp  account  fbr  idolatry  pr  polytbeiftn.  In  the  infiat 
ftatc  of  the  intelledual  powers  cvery  thhie  is  cpniidend 
«s  poffei]]ng  Iife  and  intelUgencc.     The  cbild  beatt  thc 
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(a)  The  «elebrated  hiftorian  De  Thou  had  a  very  fingular  adventure  at  Saumur,  in  tbe  ycar  IJ^S.  Ow 
night,  having  ictired  to  reft  very  much  fbtigued,  whilc  hc  was  enjoying  a  found  ile^p,  he  fclt  «  vcry  extiao(^ 
nary  wcight  uppn  bis  feet,  which,  having  madc  bim  turn  fuddenly,  £ell  down  «n4  awakened  him.  At  firft  hc 
^nagincd  that  it  had  been  only  «  dream,  but  hearing  foon  }fter  ibme  ncik  io  bis  cha^ibcr,  hc  diew  «Sdc  the  tvi- 
tains  and  faw,  by  help  of  the  moon,  wbich  at  that  timc  ftione  very  bright,  a  Iar«  white  fignic  walking  up-  »4 
down,  and  at  tlie  f«nie  tirae  obrerved  upon  a  chair  fqme  r«gs,  which  he  thought  bclonge4  to  thieres  who  ba4 
come  to  rob  him.  The  figure  then  approaching  his  bed,  he  had  thc  courage  to  aflc.  it  wbat  it  was.  **  I  tv 
(faid  it)  the  Queen  of  Heaaen."  Had  fuch  a  figure  «ppcared  to  any  cTedi4out  ignorant  man  in  the  deai  t( 
iiight,  an4  made  fiich  a  fpeech,  would  he  not  bavc  trembled  with  £ear,  and  have  fngDtened  the  whsle  nBehboW- 
kood  with  a  mar«ellout  defcnption  of  it } '  But  De  Thou  had  too  much  undcrftanding  to  be  &  impoleo  vpa. 
|Jpon  lieating  thc  ivotds  whioh  dropped  fram  thc  Sgure,  he  immediatdy  ^oncluded  tnat  it  vat  Ibi^  n>i4  wo- 
inafi,  got  op,  c«llcd  hb  ierTants,  and  ordcied  them  to  tum  ber  out  of  doors ;  af(er  which  he  retnmcd  to  bed  *n4 
ieil  ailcep.  Nest  meming  hc  Caund  that  he  had  not  been  deocived  in  hit  conier^iiic,  «nd  tli«t  h«ving  iptget  t^ 
ihut  bis  door,  this  fiem«lc  Aguie  bad  eicaped  fram  her  keepcrs,  ^d  cntectd  bis  «paitment.  The  btave  Schoni- 
bierg,  to  whom  De  Tiiou  related  hb  adventUTe  fome  days  dTter,  conf«ired  that  in  fuch  «  oafe  he  wppl^  nothMe 
Ihown  ib  much  cpurage.    The  kiog  alib,  wtu»  ww  iti^imed  pf  it  l>y  SchombisTg,  i>%de  thc  &n)e  ittlmpwkdgW' 
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M^  Aool  OTcr  nlacli  )k  h«t  £>UeB  ynth  th«  fiuBe  |ntffK>a  thiit     when  we  Tee  obje^s  obrcurely,  m4  kiioW  Adt  wliat  thejr    Speai» 
^^*  he  would  tieat  hii  cotnpanion :  The  young  girl  talks  to     are,  we  have  no  diftinft  idea  eilher  of  thcir  diftance$  Or        »      ^ 


her  doU  as  if  it  underftood  her :  The  iaTages  aTciibe 
erery  change  whicH  tbey  obiet^e  on  the  facc  af  nature 
to  the  a£lion  of  foaie  animatod  being.  As  knowledge 
MTancea,  they  Gngle  out  thoiĕ  beings  which  feem  to 
{>iodnce  the  moft  drildng  effeAs,  arrange  them  into 
Ibme  kind  of  order,  and  divide  the  government  of  th^ 
world  among  them.  Unable,  at  the  &me  time,  to  con- 
ceive  any  notion  of  *  pare  fpirit,  they  iwagine  thoft  di* 
TinitieS  are  corporea]  beings.  This  is  the  ioundaAMi  of 
idolatry.  The  belief  of  fpedres  is  bot  «nother  Aep. 
That  tbeie  animated  corpereal  beings,  to  whom  they 
addrefi  thm  prayers,  an4  who  ^rcGde  over  the  world, 
(houU  on  partlcular  oecafions  difplay  themielves  to  thtf 
human  eye,  is  what  they  muft  be  previouily  difpoii^  to 
expcft.  Hente  tbe  nuffiberle6  appearances  of  the  hea> 
then  gods,  of  the  Perfian  ani,  Mahometan  genii.  The 
belief  of  ghoAs  may  be  ea£ly  deduced  from  the  opi- 
nions  entertahed  relpeding  a  iiiture  fiate.  Theie  opi- 
nions  «re  ibunded  on  that  eirential  dodrine  of  natunJ 
retigion,  that  there  it  another  world  in  which  men  Ihall 
cxift  when  deadi  has  reAoved  them  bence.  This  doc- 
trine  has  been  (mlverfally  received  both  by  iavage  and 
civSise<l  nadons ;  but,  as  might  be  expefted,  men  have 
fi>rmed  Tery  ^Serent  ientiments  concermng  the  nature 
of  a  {utoie  ftate,  of  the  Ctuation  and  employments  of 
departed  fpifits,  according  to  the  degree  of  knowledge 
which  they  poffeired.  But  tbe  general  opinion  in  an> 
dent  and  rude  nations  was,  that  departed  fpirits  retain. 
ed  the  ikioe  extcmal  appearance,  the  liuae  pai&ons  and 
principles  as  before.  Nolhing  therefore  wn  more  na- 
t»ral  tban  the  oiHnion,  that  tbey  might  occafiona]ly  re- 
i^t  this  world,  from  an  anxious  deiire  to  alle^iate  tbe 
itdTerings  of  thore  beloved  iriends  and  relations  whom 
they  had  left  behind  thepi,  or  tp  communicate  £rom  the 
unleen  world  what  might  be  important  to  their  welfiue. 
Upon  fuch  an  errtna  did  Creura  appear  to  JĔ.neu, 
Tne  tpparition  of  the  gfaofts  of  murderei*  is  eafily  ez* 
plained  upon  the  fame  general  principles.  The  remorie 
and  horror  of  mind  which  the  murderer  feels  are  fuppo> 
Ui  to  baunt  him  in  the  other  world,  and  to  render  his 
fitB«t!«n  diere  intolerable  (ifpecially  if  the  rturder  was 
neter  detcded  and  puniihra),  till  he  retum  and  give  in- 
&rmation  agunft  himiĕlf.  In  this  way,  then,  we 
diink  it  bighly  probable  the  beUef  of  fpedres  has  orig!. 
nated.  But  mahy  other  caures  concur  to  confirm  and' 
propagate  thls  beiief.  Tbefe  are,  imperfeft  Tifion  uni- 
ted  witb  &ar,  dreams,  otnum,  diiea^es,  drunkennefs,  and 
opium. 

I.  &diftin£t  Tifion  U  one  fource  of  apparitions,  efpe- 
dally  when  the  mind  is  under  the  inAuence  of  feaT.  It 
il  wdl  known,  that  the  fenre  of  feeing  conTcys  no  idea 
^dlAance  till  improved  by  eiperiencie  and  ohlervation} 
'snd  how  We  come  at  length  to  diRinguiih  obje£ls  at  a 
dtftance  from  thole  that  are  near,  has  been  exp1ained  in 
abother  place  (fee  MetaPhysics,  N°  50.). 

In  the  daydme  wĕ  rddom  commit  miibikes,  becauiii' 
we  know  the  objed  at  which  we  look  :  but  at  night. 


of  their  magrtitude.  We  may  miAake  a  bu(h  that  U 
near  us  for  a  ttbe  at  a  diilance  ;  or  if  the  imagrnation  be 
tmdei  ihe  intluence  af  fear,  it  will  eatily  convert  it  into 
a  gigantic  Sgnre.  *'  It  is  generally  aHerted  (fays  Buf- 
fon)  that  there  Sgures  exift  only  in  tb^  iiaaginatian ;  yet 
thcy  majr  haTC  a  real  exiftence  in  the  eye ;  for  wheneve^ 
We  have  no  other  mode  of  judging  df  an  unknown  ob- 
je£t  but  bythe  angle  it  ibrms  m  the  eyt,  its  mdgnrtudi 
will  unifennly  increafe  in  proportion  to  its  prdpihquit}K 
If  it  appears,  when  at  the  diAance  of  23  or  30  pacesi 
to  be  only  a  few  feet  high,  its  height,  when  within  tn-o 
or  threc  feet  of  the  eye,  will  be  many  fathoms.  An  ob- 
je£t  of  tbis  kind  muft  naturally  excite  terror  and  aKo- 
niihment  in  the  fpe£tatOr,  till  he  approaches  and  recog^ 
ttitĕs  it  by  adaal  feeling ;  for  the  mometit  a  man  knows 
«n  ob}e£t,  the  gigantic  appearance  it  alTamed  in  thie  tyi 
inftantly  diminiihes,  and  its  apparent  magnitude  is  redu- 
Ced  to  its  real  dimenfions.  But  if,  inilead  of  approach- 
ing  fuch  an  objed,  the  fpeftator  ilies  {rom  it,  he  caA 
hAve  no  other  idea  of  it  but  froih  the  image  which  it 
iermcd  in  his  eye  ■,  and,  in  this  ca(e,  he  Aiay  ailirm  mt\ 
truth  that  he  faw  an  objtd  terrible  in  its  afpeft,  and 
enormous  in  its  fize. '  Thus  the  notions  conc^ing  fpec,> 
tres  is  founded  in  nature,  and  dep^nd  not,  as  fome  phj^ 
lofophers  allirm,  uport  die  imaginadoh  alone.'^ 

In  addition  to  theie  obfervations  of  BuSbn,  we  may 
take  notice,  that  objc^ts  are  always  magnified  in  a  fog  ( 
ib  that  when  a  fog  nappens  ih  the  night-ttme,  obje^s 
may  be  magnified  to  an  enormous  fize.  But,  at  any 
rate,  whether  there  be  fog  in  the  night  or  not,  there  is 
fiKh  a  great  analogy  between  darkners  and  a  fog,  that 
if  the  latter  deceive  us  with  refped  to  the  nze  of  objeds^ 
the  former  will  aIfo  deceive  us.  The  writer  of  this  ar- 
ticle  was  pailing  the  frith  of  Forth  at  Queepsfirry,  nea* 
Edinburgh,  one  moming  which  was  extremely  ioggy. 
Though  the  water  be  only  two  miles  broad,  the  boat 
did  not  get  within  fight  of  the  fouthem  ihore  till  it  ap- 
proached  veTy  near  it.  He  then  iaw  to  his  great  fur- 
priie  a  large  perpendicular  rock,  where  He  knew  the 
ihote  was  low  and  almbit  ilat.  As  the  boat  advanced  li 
little  neaier,  the  rocl^  f«emed  td  fplit  perpendieularl;f 
into  portMKit,  wbich  feparated  at  a  Httle  diftance  irotti 
one  another.  He  next  faw  thele  perpeiidicalar  diViflonf 
move ;  and  upoti  appit>achmg  r  little  neater,  fouhd  it' 
was  a  number  of  peopte  ilanduig'  ort  tHe  beach,  wtiitingf 
the  arrival  of  the  {eny-boar. 

2.  Dreams  are  anotKer  fertile  >fOurce  6(  apparitions. 
It  is  well  known  to  ev«ry  p^ribn,  that  wlule  tne  roin<f 
is-  under  At  iniluertce  or  a  dream  it  confiders  it  a^ 
i&u^  a  reality  as  it  doit  any  particula*  aftiort  while 
«Wake:  Now  if  it  perion  of  a  wteak  ftiperftitious  mind' 
ihould  h*ve  a  vAy  ItTely  dmm',  whicb  ihtereAs  his  pafi 
iions,  particularly  the  padion  of  ftar,  it  ma^  make  ib" 
deepan  impreAiort,  thathe  iWiiy  beGrhily  cohvihced' that 
he  has  adually  feeri  \*ith  his  efti  what  has  Only  pafli<l' 
befofe  his  imaginaliori  (fe4  AWAiti^rtiS')  (H).  Wi' 
ihall  her6  tell  a  ttoiy»  by  wsly  rfilluaration,  whieh  wfe 
4^*  haTtt 


(b)  When  the  thoughts  are  much  ^oubled,  and  wben  a  peribii  ileeps  Wtthout  the  circnmft*nces  of  goihg  to  hed, 
ot  pulting  oiTbis  clotMs,  as  when  he  nods  in  his  chair,  it  is  very  diiiicull,  as  Hobbes  remark>,  to  diftihgui{h  i 
dream  fiom  a  reality.     On  the  contrary,  he  that  compofes  himielf  to  ileep,  ia  caiĕ  of  any  uneouth  or  abfurd  fancyi 


—■^Mu   Jivau    m    a\f«Ma^^*         ^w^at   vM«f   wva>»«a«^y     aiw    «um    vwmi^/v«v0   Miuta 

«aOly  fiifpeds  It  to  bare  been:  a  dream.— X;vMf^Mr,  par.  i.  c.  i. 
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SpeAre.    hvrc  receiyed   on  unqueflionable  authority- 

'  India  captain  had  an  hcneil  faithful  fervant  namcd 
/oA«,"for  whom  he  had  a  great  regard.  •  John  dicd,  if 
we  recolkd  right,  on  a  voyage  ^rom  England  to  the 
£aft  ludies  during  a  French  war.  As  the  Aiip  ap- 
proached  the  place  of  its  deAinalion  the  captain  had  a 
dream,  in  which  John  appeared  to  him,  and  eamedly 
befought  bim  not  to  fail  to  the  port  fur  which  he  was 
bound,  as  it  was  in  the  hands  of  the  French.  The  cap- 
tain,  though  not  addi£led  to  fuperflition,  thought  it 
prudent  to  foIlow  this  admonition  ;  and  after  landing  at 
a  diSerent  port,  he  was  informed  that  tbe  place  to  w£ch 
he  had  intended  to  flecr  was,  accoiding  to  the  informa- 
tion  of  the  dream,  captured  by  the  French.  On  the 
voyage  home,  the  captain  had  a  fecond  dieam,  in  which 
Jolin  again  appeared  to  him,  and  gave  him  noiice  ihat 
he  {hould  foon  die,  and  that-the  fliip  Atould  he  taken  in 
tbe  moutb  of  tbe  Channel  by  the  Fiench.  Next  mom- 
ing  the  captain  called  his  iirtt  mate,  told  bim  his  dream, 
wbich  he  believed  was  prophetic,  and  delivercd  his  pa- 
pers,  that  be  might  take  proper  care  of  them  af(er  his 
deceare.  £very  thing  happened  exaflly  as  the  dream 
bad  f<xetqld  ;  the  captain  died,  and  the  veflel  was  taken 
by  a  Frencb  man  of  war  in  the  mouth  of  the  Channel. 
This  dream,  wonderful  tcs  it  appears,  is  eadly  explained. 
In  the  voyage  out  to  India,  nothing  was  more  notural 
tban  that  the  captain  Aiould  fome!imes  be  thinking,  that 
amidfl  tbe  vaiious  chances  6f  war,  the  port  to  which  he 
was  bound  might  be  taken  ;  perhaps  it  was  a  place  of 
coniequence,  which  the  French  might^be  eager  to  pcf- 
fefs.  The  caplain  being  accuAomed  to  revoIve  thefe 
thougbts  in  tbc  day-time,  they  would  naturally  return 
at  nigbt ;  the  regret  wbich  he  felt  for  the  lofs  of  a  failh- 
ful  fervant  might  mingle  witb  his  apprehenlions,  and 
thus  prodoce  tbe  dream.  Perbaps  the  advice  was  fuch 
«  8S  John  would  hflve  given  had  he  been  aiive.  It  is 
equally  eafy 'to  explain  the  eiaxk  of  the  dream  inr  the 
paSage  bome.  The  capt^n,  we  are  told,  was  very  ill, 
and  tbougbt  himfelf  dying,  at  the  very  time  he  had  the 
fecond  dream,  and  therefore  did  not  expe£l  to  reacb 
Jlngland.  This  part  of  tbe  dream,  tben,  was  only  his 
own  thoughts,  delivered  by  his  fervant.  As  to  the 
Other  part,  that  bts  fliip  ibould  be  taken  in  the  moiHb  of 
the  Channcl,  it  may  be  thought  unaccountable  bow  ihe 
very  place  ibould  be  forefcen.  But  we  mait  recoUe^, 
that  tbe  moutb  of  tbe  Channel,  bcing  aver  againll  the 
coaft  of  France,  was  by  far  tbe  mofl  dangerous  place  in 
the  whole  palTaee  ;  and  that,  tberefore,  the  captain  bad 
iDore  reafon  to  be  afraid  of  loilng  bis  fliip  tbere  than  in 
any  other  pJsce..  llie  ufe  wbicb  we  mean  to  make  of 
this  ftory  is  this :  Piad  the  captain  been  a  man  of  a  weak 
mind,  he  would  certainly  have  conridered  the  dream  as 
a  reality,  and  believed  that,  inflead  of  having  dreamed 
of  tbe  tbings  on  wbicb  bis  imagination  had  dwelt,  he 
bad  a£lua!<y  feen  bis  fervant  retum  from  tbe  dead,  and 
heard  him  deliver  the  melTage.  But,  on  ibe  otber  hand, 
tbe  captain,  though  he  believed  the  dream  was  prophe- 
tie,,  mentioned  it  without  any  figns  of  fear  *,  and  no  man 
of  courage  and  refle£Hon  eyer  fees  an  apparili«n.  This 
{ight  is  rererved  for  the  weak,  the  timid,  and  tbe  fuper- 
ilitious.     Of  tbis  many  inAances  might  be  roentioned. 

3.  Spe&K»  are  aUo  fometimes  occaAoned  by  opium.- 
GaSendi  .tbe  philofopber  found  a  numhcr  '0f  people  go- 
ing  to  put  a  man  to  deatb   for  baving  intercourfe  witb 
the  dcvU ;  a  cnme  which  t}ie-  popi.  wretcb  Kniiij  ac-. 


lately  anived  with  a  conliderable  furtune  ;  th^t  he  bad 
lodged  in  an  inn  about  three  miles  oiF ;  aod  that  bc  bad 
afterwards  been  feen  entcring  a  houfe  in  ihe  yillage, 
where  the  widow  lived,  from  which  he  bad  never  r«- 
tumed.  It  was  hext  aSinned,  that  a  traderman  paliing 
the  churchyard  abouL  twelve  at  midnigbt  had  fcen  four 
men  carry  adead  corpfe  into  that  ccmetery.  Thcfethree. 
fafts  being  joined  together  feemed  perf(:ftly  to  agree  and 
to  confirm  one  anolher,  and  all  betiered  fome  horrible 
raurder  had  been  commitle^;  The  relations  of  tbe  gen- 
tUman  tbought  they  were  calkd  upon  to  make  in^uiry 
into  the  truth  of  -.lhefe  allegations :  they  acconlingly 
came  firft  to  the  cburchyard,  where,  in  conipany  with 
the  fexton,  they  examined  all  the  graves  wilh  great 
care,  in  order  to  difcover  wbether  any  of  them  had 
been  lately  dug,  or  had  tbe  appearance  of  cootaining 
more  than  one  coOin.  But  this  fearcb  was  to  no  pur- 
pofe,  for  no  alteration  bad  been  raade  upon  the  graws. 
It  was  next  reported  that  the  murdered  man  had  been 
buried  in  a  plantation  about  a  mile  diflant  from  tbctil- 
lage.  As  the  4larm  was  now  very  general,  a  Uttmberof 
the  inhabitants  propofed  of  tbeir  own  accord  to  expiore 
it.  They  accordingly  fpread  tbemfelves  ov*r-  the  wood, 
and  fearched  it  with  care,  but  no  grave  nor  new  dug 
earth  was  found.  The  wiiler  of  this  article,  who  tras 
tbcn  e  boy  at  fchoo},  was  along  Vi-ith  them.    l%e  isat- 

tet 
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An  £afl  knowlcdgcd.  GalTendi  begged  af  the  people  tiiat  \hej  i^M 
would  permit  him  fitll  to  e.\amine  ihe  wiiaid  befoie  pul-  '■'vl 
ting  him  to  deaih.  They  did  fo  ;  and  GaSendi,  upoa 
exanuiiation,  found  that  thf  man  finnly  beUevcd  himlclf 
guilty  of  this  impoiiiblc  crime.  He  even  ofiercd  to  Gaf. 
iendi  to  introduce  bim  to  tbe  devil.  The  philo&pher 
agreed  ;  and  when  midnight  came,  the  man  gave  IJm  a 
pill,  which  he  faid  it  was  necelTary  to  fwaliow  befaie 
fetting  off.  GaSendi  took  tlie  pill,~but  gave  it  to  bis 
dog.  Tbe  man  haring  Iwallowed  his,  fcll  into  a  pro. 
found  fleep  ;  during  which  he  feemed  much  agitated  by 
dreams.  The  dog  was  affeAed  in  a  fimilar  mnnnu, 
When  the  man  awoke,  he  congratulated  GaKendi  on 
the  favour»bIe  reception  he  had  met  wiih  from  his  iable 
bighncfs.  It  was  witb  difficulty  Gaffendi  conTinced 
bim  tbat  tiic  whole  was  a  dream,  the  effe£t  of  fupantic 
medicines,  and  that  he  had  never  Airred  ftoqi  one  fpot 
during  the  whole  night. 

4.  That  difeafes,  efpecially  tbe  night-mare,  the  by. 
pochondria,  byAcric  padion,  and  madnefs,  are  anotbcr 
ibutce  of  fpedres,-  we  have  the  flrongefl  rearon  to  ailiria. 
Perfon8  fubje£l  to  the  night-marc  oflen  imagine  ihat 
thcy  fee  fpeftres.  This  is  ftill  more  the  cafe  widi  liy- 
pochondriac  and  hyflcric  perfoiis,  and  thofe  who  are  in 
any  degree  dcranged  in  their  >ntellc£is.  A  fa£l  wbicb 
icll  within  tbe  obfervatiou  of  the  writer  of  this  articie 
will  both  pro^Y  aiid  illuUrate  this  affertion.  lu  a  vil- 
lage  in  one  of  the  midland  counlies  of  Scotland,  Iived  a 
widow  diflinguifl>ed  among  lier  neighbours  for  decency 
of  manners,  integrity,-  aiiU  refpe£i  ior  rcUgion.  She  af- 
firmed,  that  for  lereral  nights  together  fiie  bad  heaid  s 
fupemaiural  voice  e:iclaiming  aloud,  Murdcr!  mmdtri 
Tiiis  was  immediately  rcported  tbrougb  tbe  ndglibour- 
bood  ;  all  were  alarmed,  and  looked  around  them  with 
folicitude  for  ihe  deteition  of  the  murder  which  tbty 
fuppored  lo  bave  bcen  committcd  ;  and  il  was  not  long 
till  a  difcovery  fceraed  a£lually  to  be  made. ,  II  was  rc- 
purted,  that  a  gentleman,  who  had  relations  at  no  gtest 
didance,  and  had  been  rcAding  tn  the  'WcA  Indies,  hid 
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lifti'»  ter  did  not  <«&  here :  Tbe  perron  who  vras  Taid  lo  have 
T^  fcen  fout  men  canry  a  dead  corpfe  into  the  churchyard  at 
midnight  was  rumraoned  to  appear  before  a  meeting  of 
the  julUces  of  the  peace.  Upon  esamination  he  denied. 
any  knotrlecige  of  the  a£ur,  but  reierred  the  court  to 
aouther  peifoo  frora  whom  he.had  ieceived  his  informa- 
tion.  This  perron  wat  examined,  and  the  refult  was' 
the  fame  as  the  farmer.  lu  ihort,  one  perfon  bad  hsard 
it  from  another,  who  bad  received  it  &om  a  tliird,  who 
had  heard  it  from  a  fourth  ;  but  it  had  recelved  a  little 
embelliihment  from  e^ery  perfon  who  repealed  it.  It 
tarned  out  to  be  the  fame  with  Smollet'$  itory  of  th« 
tbree  black  crows,  which  fome  body  was  laid  to  have 
Tomited.  i- 

Upon  inq,iury  at  t^e  inn  where  the  Weft  Indian  gen-- 

tleman  had  lodged,  no  fuch  gentleman  had  been  lĕen 

there.  .  It  was  tbund  afterwards  he  had  neyer  left  the 

Weft  Indies.     Still,  however,  tke  veracity  of,tlie.  wi. 

dow  was  not  difputed  ;  and  foms  dark  and  fecret  tranf' 

aAion  was    fufpe3<ed.     But   the  whole   afijir  wss   at 

kngth  explained  by  difcavering  that  (he  was  (bmewhat 

deranged   by   melancholy.     And   the  cries  'which  flie 

had  at  firft  imagined   (he   had   heard  were  afterTvards 

imitated  by  fame  roguiih  perfon,  who  was  highly  amufed 

with  fpreading-terror  among  the  credulous. 

'  5.  DrunkenneA  alfo  has  the  power  of  creating  fpe£bes. 

Its  natural  cSe&.  in  moll  cafes  is  to  derange  the  onder. 

ilanding^  to  throw  it  off  its  guard,  and  to  gi^e  iall  fcope 

to  that  paAion  which.has  a.  natural  difpofition  to  gain ' 

m  afcendancy  ;  and  fametimes  it  excites  paAions  which  ■ 

'iatctiy  leem  to  exiil  at  any   other   time.     It   makes 

>me  men  lieentioos,  fome  hirious,  fome  all  benevolence 

-id  kindnefs,  fome  from  being  cowards  it  renders  un> 

tunted  herois.     It  feldom,  ir  ever,  excites  fear ;  and 

Ieref6re'it  may  be  thought  Arange  that  men  Oiould 

iagine  they  fee  gho!ts  when  intoxicated.     But  it  muA 

l  remarked,  that  the.  ghoAs  which  the  drunkard  fees, 

h  iees  not  with  the  fame  alarm  and  terror  as  men  who 

ai  fober.    He  is  not  a£raid  of  them.     He  has  the  cou- 

rk  to  conver{e  with  them,  and  even  to  fight   with 

thn,  if  they  give  hini  provocation.     A  man  retuming 

hnc  intoxicated*af{irmedthat  hehad  n^etwith  ihe  devil ; 

anthat  after  a  fevere  encountcr  he  had  vanquiihed  him 

a>t>rougbt  him  to  the  groumd,  to  which  be  had  nailed 

niifaft  by  driving  his  fiaff  through  his  body.  «Next 

moing  the  fiaff  was  found  ftuck  with  great  violence 

int«  ^ap  of  tur&'! 

-  4  Many  appariuons  of  fpedres  have  no  other  origin 

tha;he  artiSces  of  the  waggiih  or  IĕlF-interefted-     Dr  . 

Ploin  his  Natural  HiAory  of  Oxfordlhire,  relates  a 

madlous  Aory,   v^ch   vnll   illuHrate   this  iSettion. 

Sao|ifter  the  murder  of  King  Charles  I.  a  commidion 

yru^spointed  to  furvey  the  .  king's  hoiife  at  Wood- 

ftoc)mth  the  manor,   park,   woods,   and   other  de- 

medlto  tiiat  manor  beionging ;  and  one  Collins,  under 

a'  fei|d  name,  hired  himfelf  as  fecretary  to  the  com- 

naifliirs,  who,  upon  the  ijtho^  Odober  1649,  met, 

and  ik  up  thdir  refidence  in  the  kin|{'s  own  rooms. 

His  nefty's  bed-chamber  they  made  their  kitchen,  the 

coun4ialI  their  pantry,  and  the  prefence-chamber  was 

tbe  pe  where  th«y  fat  ior  the  difpatch  of  bufinefs. 

Hi«  ikfiy's  dining-room  they  made  their  wood  yard, 

and  4d  it  with  the  wood  of  the  famous  royal-oak 

bota  t  High  Park,    which,  that  nothlng   ntight  be 

left  M  th«  naae  of  kitig  about  it,  they  had  dug  up 
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by  the  rools,  thd  fplit  and  bondled  up  into  faggots  ibr    SpeAret 
tlieir  firing.     Things  being  tbus  prepared,  they  fat  on         •      -'' 
the  i6lh  ot  thc  fame  montn  for  tlie  dilpatch  of  bufinefs^ 
and  in  the  midll  of  their  firll  debate  there  enlered  a 
large  black  dog  (as  they  thought,  which  made  a  dread- 
ful  ltotvling,  overturned  two  or  three  Qf  their  chairs, 
and  then  crept  uuder  a  bed  and  vanilhed.     This  gave 
them  the  greater  fjrprife,  as  the  doors  vvere  kept  cou'» 
lUnily  locked,  fo  that  no  real  dog  could  get  in  or  uut» 
The  next  day  tbeir  furprif«  was  increafed,  when  fitting> 
at  dinner  in  a  lower  room,  they  heard  plainly  the  noile. 
of  perfons  walking  over  their  heads,  though  they  well 
kiiew  the  doors  wcre  all  locked,  and  there  could  be  n»- 
body  there.   Prefently  after  they  heard  alfo  all  the  wood: 
of  the  king's  oak  brought  by  parcels  from  ihe  dining'- 
room,  and  throwii  with  great  vialeiKe  into  the  prefence> 
qhambcr  ;  as  alfo  all  the  cbiiirs,  itouls,  tables,  and  other 
furniture,  forcibly  hurried  about  the  room ;  their  papers,: 
containing    the ,  minutes    of    their    tranfadions    were 
tom,  and  the  iuk-glafs  broken.     When  all   this  nrare 
had  ceafed,   Ciles  bharp,  their  (ecretary,  propored   to, 
enter  firft  into  lhefe  rooms;  and  in  prefeiice  of  the  com-' 
milTioners,  fiom  wboro.he  received  tbe  key,  he  opened.- 
tbe  doors,  and  found  the  wood  fpread  about  tbe  room,. 
tbe  chairs  tolTed  about  and  broken,  the  papers  torn,  the 
ink-gla& .  broken  (as  has,  been  iaid),  but  not  the  le»ft 
tiack  of  any  buman  creature,  nor  the  leail  reafon  to-- 
{vSpe&  one,  as'  the  doors  were  all  iaH,  and  the  keys  in> 
the  cuAody  of  the  commiihoners.     It  was  thencfore  una- 
nimouAy  agreed,  that  the  power  who.did  this  miicliief. 
mttft  have  entered  the  room  at  the  key-hole.     The; 
night  following,  Sharp  the  fecretary,  witli  two  <>f  the- 
commiOtoners  iexvants,  as  they  were  in  bed  in  tht  fBme; 
room,  wbich  room  was  contiguous  to  thst  where  tlte- 
commiiRoners  lay,  had  their  bed's  feet  lifted  up  fo  much' 
higher  than  their  lieads,   that  they  expe£lcd  to  have 
their  necks  broken,  and  then  they  were  let  fall  at  once' 
wiih  (b  much  violence  as  ihook  the  whole  houre,  and- 
more  than  erer  terrified  the   commiiTioners.     On   the' 
night  of  the  ipth,  as  all  were  in  bed  in  the  fame  room. 
for  greater  fafety,  and  lights  butning  by  ihem,  the  can-- 
dles  in  an  inftant  went  out  with  a  fulphureau8  fmell, 
and  that  moment  many  trenchers  of  wood  were  hurled.- 
about  the  room,  which  next  moming  were  feund  to  be  the 
fame  tbeir  honours  had  eaten  on  tne  day  before,  which>' 
were  all  removed  from  the  pantry,  though  not  a  lock. 
was  fbund  opened  in  the  whole  houfe.     The  next  night/ 
they  fared  Aiil  worie  ;  the  candles  went'  out  as  before,. 
the  curtains  of  their  honours  beds  were  rattled  to  and  > 
Iro  with  grreat  violence;  their  honours  received  many- 
cruel  blows  and  hmifes,.by  eight  g^at  pewter-dilhes  . 
and  a  number  of  wooden   trenchers  being  thrown  on : 
their  beds,  which  being  heaved  ofl^  were  heard  rolling  ■ 
about  the  room,  though  in  the  morning  none  of  thele 
wcre  tube  iĕen.    This  night  likewife  they  were  alarrn'. 
ed  with  the  tumbling  down  of  oakeir  billets  about  theiri 
beds,  and  other  irightful  noife« ;  but  all  was  clear  in  the  ■ ' 
moming,  as  if  no  -  fuch   tbing  happened.     The  next. 
night  the  keeper  of  the  kmg's  houfe  lind  his  dog  lay  ia : 
the  comminioncrs  room,  and  then  they-  had  no  diftur> 
bance.     But  on  the  iiight  of  the  22d,  though  the  dog  : 
lay  in  the  room  '  as  before,'  yet  thc  candles  went  out,  a  ■ 
number  of  brick-bats  fell  from  the  chimney  into  the  ■ 
room,  the  dog  howled  piteouily,  their  bed  dothes  werc 
all  Aripped  o9,  and .  their  tcrror  incteafed.     On  the  ^ 
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«peare.   s^th  ihty  thooglit  «U  tlw  wood  of  tbe  Un|f  i  oak  «ru    omdle, 
^--    »--       Tiolentl/  tlirown  dowh  by  th«t  bei  Ades ;  they  counted 
64  billets  that  fell,  and  (broe  hit  and  (hook  tbe  bcd<  in 
which  tbey  lay  j  bat  in  the  morning  none  were  foiind 
there,  nor  bad  the  door  been  opened  where  the  billet 
wood  was  kept.    The  next  night  the  candlet  were  put 
out,  the  curtatns  nttled,  and  a  dreadiiil  crack  like  thun- 
4ier  was  heard ;  and  one  of  the  fcrvants  runoing  in  hade, 
thinking  his  raader  was  killed,  found  tbree  doien  of 
tienchers  laid  fmoothly  uoder  thc  quilt  by  hiin,  But  all 
this  was  nothing  to  what  fucceeded  aitcrwards  :  Th« 
spth,  about  midnight,  the  candks  went  out,  Ibmethlng' 
■walked  najedically  through  the  room,  and  opcned  and 
Aiut  the  wmdows ;  great  (lones  were  thrown  vi(dentiy 
into  thc  room,  fome  of  which  fell  on  tbe  beds,  others 
«n  the  Hoor ;  and  at  about  a  quarter  after  one  a  noife 
va<  heard  a*  of  Ibrly  cannon   di(charged  together, 
and  again  rcpeated  at  abouteight  minutes  dtAance. 
This  darmed  and  raifed  all  the  neighbourhood,  who 
coming  into  thetr  honours  room,  gathered  up  ibe  great 
Sones,  four&ore  in  number,  and  laid  them  by  in  the 
comer  of  a  field,  wherc,  in  Dr  Plot's  tirae,  who  rcport» 
tbis  Rorj,  tbey  wcre  to  be  feen,    This  noife,  like  the 
4ilcbarge  of  cannon,  was  heard  through  all  the  country 
{x  16  nules  ronnd.     During  therc  noifes,  which  were 
hcard  in  bolh  roonu  togetber,  the  commiilioners  and 
their  ferrants  gave  onc  anotber  orer  for  Ipll,  and  cricd 
out  fer  help ;  and  Giles  Sharp,  fnatchii^  up  a  {Word, 
had  well  ludi  killed  one  of  Utcir  honours,  nuAaking 
him  ibr  the  ipirit,  as  he  came  in  hia  Ihirt  from  his  own 
joom  to  theirt.    While  they  were  together,  tbe  noife 
vns  continued,  and  part  of  the  tilmg  of  the  houle  was 
ttript  •ff,  aiMl  all  tiie  windowa  of  an  iq>pcr  room  MPcte 
takiut  away  with  it.     On  the  joth  at  midnight  Ibme- 
tlmig  walked  into  thc  chamber  trca^Dr  like  a  bcar ;  it 
walked  many  timct  about,  thea  threw  tbc  wan&ing-pan 
taolently  on  thc  floor ;  at  the  fame  time  » large  quantity 
of  broken  gla6,  accompanied  with  great  Aoncs  and 
Iwrles  bones,  came  pouiing  into  tbe  room  with  uncom- 
nwn  Ibrce.    Thcle  were  aU  ibund  in  the  moming  to  the 
aAonilhment  and  terror  of  t]ie  commidioners,  who  werc 
yet  determined  to-  go  on  with  thcir  bafinc&.     But  on 
the  firfi  of  November  the  mefi  dreadful  fcene  of  all  cn« 
faed  :  Candles  in  every  part  of  the  room  wera  ligbted 
up,  and  a  great  fire  made  ;  at  midnisht,  the  candles 
-all  yet  buming,  a  noiiĕ  like  the  burftmg  of  a  cannon 
was  heard  in  d>e  loom,  and  the  burning  billets  were 
toflcd  about  by  it  ewn  into  their  honours  beds ;  who 
«alled  Giles  and  his  companions  to  their  rclicf,  other- 
wife  the  houie  had  been  bumt  to  tbe  ground ;  about 
an  hour  after  the  candks  wcnt  ont  as  mual,  the  ctack 
as  if  many  cannon.  wiat  heard,  and  many  -pailAils  of 
'men  Ainking  water  werc  thrown  upon'  their  honouik 
'  beds ;  great  Aones  were  airo  throwU'  in  as  before,  the 
bed  curtains  and  bedAeads  tom  and  broken,  the  win- 
-dows  Ihattered,  and  the  whole  neighbourhoc^  alarmed 
with  die  moft  dreadful  noifes ;  liay,  the  very  rabbtt^ 
.  Aealers  that  were  abroad  that  night  in  the  warren  were 
fa  terrified,  that  they  fled  fer  fear  and  left  their  ferrets 
-liehind  them.    Qne  of  thelr  honours  diit  night  fpeke, 
a)id,  in  the  tume  tfGod,  ojked  wbat  it  tu«t,  atui  •uihy  h 
Jijitirhed  them  fo  f    No  anfn«r  was  giren  to  diit ;  but 
.ihe  noife  cealed  for  a  whUe,  when  tbe  ^piritcaaae  again; 
and,  as  they  all  agreed,  breught voith itfevtndtvUi^unorff 
than  i.tfelf.     Onc  of  the  fervaats  now  lighted  n  large 
z 
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and  (et  it  m  the  dooc-way  bdwee»  the  tw«  ({ttej 
chamben,  to  iee  what  paSKi ;  and  as  he  watdiedit,'^ 
he  plainly  faw  a  hoof  iirikiog  tbe  candle  and  ondle, 
fiick  into  ihe  middle  of  tbc  room,  and  aiterwards  ii)t> 
king  threc  fcrapes  over  the  {raM,  icraped  it  out  U^ 
00  this  tbe  iknie  peribn  was  {o  bold  as  to  draw  a  fwotd; 
but  he  had  icarce  got  it  out  'when  he  felt  aaoiber  in. 
vifible  hand  holding  it  too,  and  puttingit  fiom  him; 
atid  at  leneth  pievailing,  ilruck  liim  fa  vioIentIy  on 
ihe  hcad  widi  the  pumme^  that  hc&Ildown  for  dead  with 
the  blow.  At  tbis  inihuit  wat  beard  anotker  bnrft  like 
tke  diicharee  of  the  broadiide  of  a  ihipr^o^  war,  and  it. 
about  a  minute  or  two's  diilance  each  no  leis  thaD  19 
more  fuch  :  thefe  ihook  ihe  boufe  ia  vioIentIy,  thal  lhq^ 
expe£ted  every  moment  it  would  iall  upon  tbdr  heads. 
The  neighbours,  on  this,  as  has  been  &id,  bet^gaH 
alarmed,  Aockcd  td  the  honii:  in  gtcat  numbcrs,  and  att 
joincd  in  prayer  and  plahn  iinging ;  during  whkh  tke 
noiiĕ  ffill  continued  in  the  other  rooms,  and  tfae£t 
dharge  of  catmons  was  heard  as  ftom  withoiit,  thowh 
no  viiU>le  agent  was  ieen  to  difcharge  tban.  nnt 
what  wat  the  moft  alaiming  of  aU,  and  pnt  an  cod  tn 
their  proceedings  effie&uaUy,  bappened  ue  nezt  day  ts 
they  werc  aU  at  diimer,  when  a  paper,  in  which  thcy- 
had  figned  a  tnntiial  agreement  to  reierce  a  psrt  af  the 
pMnuiies  out  of  the  Kcncral  furvay,  and  aitcrwardt  to  ihaie 
it  ei)iiaUy  amtmgtt  ucmiĕlvet,  (which  paper  they  had  hii' 
for  the  preient  under  the  earth  in  a  pot  in  bne  eomer 
o£  the  room,  and  tn  which  an  orange.tree  grew),  wte 
confuaed  in  a  wonderiul  manner,  by  the  eaith't  taking 
fiie  witb  which  tbe  pot  was  fiUed,  and  bnming  viokn^ 
ly  with  a  blnc  iutBC,  and  an  intolcrable  Aench  ;  ib  th^ 
tbey  were  aU  driven  out  cf  tbe  hooiii,  to  vri^ck  thd 
conld  never  again  be  prevailed  upon  to  retum.  1 

This  wondcriul  contrivance  was'  aU  the  invcB^anf 
the  monorable  Joiĕph  GiUins  of  Oic&iid,  athenilb 
caUed  FiMBiy  lat,  who  having  hised  lnitifelf  as  iccn^ 
ry,  under  the  name  of  Giki  SJatrp,  by  knowing  thc  h 
vate  traps  belongiag  to  the   honie,   and  thc  he]paf 
puhiit  Jwmuittiu  and  othcr  iJietnical  ptepaiations,  ld  - 
letting  his  feIIow-fervant6  into  die  ichctne,  caniedbe' 
the  deccit  withoat  difcovety  tathe  very  laft  ;  tniatii^k 
tkat  the  Dr  Pkt,  in  hit  Natnial  HiAoty,  tdatcalhe 
whole  &r  fad,  and  concludea  in  tbis  gtaTe  inaMr, 
** That though  trickt baTC becn  aften  played  in  aSitt 
thit  kind^  many  of  the  things  abcnre  idated.  are  n<»- 
ccmclleable  vrith  juggling ;  fuch  as  thrloudnoaieAe' 
yond  the'  power  otmtn  to  nmke'  «ridioot  fiich  im^ 
mcntt  at  were  not  theie  ;  the  teainig  and  breakBtlbe 
bedt ;  the  throwing  about  the  fire  ;  the  hoaf  tiCi^ 
ottt  the  candle ;  and  tlie  ilming  far  the-fward^arthc 
blow  the  man  rcceivad'  from  the  pnminel  of  it."   . 

Spectre  oftkt  Brokem,  a.  Angnlar  phenane^  tb. 
{erved'  on  the  top  o£  the  Brohen,  one  af'  theWrts 
niountains  in  Hanaiver,  of  wUch.  M.  Haoe.h^am' 
the  £allowing  accoont.  "  After  hasing  been-'lie4(fi9' 
he)  fer  the  thirtieth'.  rime^  and  having  prainncd  inta» 
tion  refpcding  the.above»mentii»ed  atino^haidhtB»- 
menon,  I  wasat  lengHi,  on  the  23^-0^  Blay  97»  ^ 
ibrtunate  at  to  have  the  -pleainre.  of'  iimng  it ;  tf  p>i* 
hapsmy  defcription  may  aiiiani  iatitfadiaR  toatbaiw' 
vifit  the  Btoken  throughicarioSty.  Thn  imt^^ii^ 
four  oVIock,  and,^  the  nttnoiphere  beit^p  ^te  %m  tn. 
wwdt  the  eail;  fut  raytconIii.pa&.«idlout'anlAiftn^ 
tion  QV«c  the  HonBrliiBiohr.  ^  w  tJie  &iitk-iil..  ho«K 
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hMM  enr,  towards  AchtermannaiShe,  a  brUk  weft  wmd  car- 

•  k      ried  befoM  it  thin  tranrparent  vapoun,  wluch  were  n9t 

""     ■  yet  condenfed  into  thick  heavy  cloud». 

^^  "  About  a  quarter  pall  four  I  went  towards  the  inn, 
and  looked  round  to  fee  whetber  the  atmofphere  would 
pernait  me  to  hare  a  free  proipeA  to  the  fouth.weft } 
when  I  obieryed,  at  a  very  great  dillanee  towards  Ach- 
teniannihohe,  a  human  ii^re  of  a  monftroa(  fize.  A 
violent  giid  of  wind  |iaving  almoH  carried  away  my 
hat,  I  clapped  my  hand  to  it  by  moving  my  am  to- 
wards  my  h«td,  and  the  coIoSal  figure  did  the  (ame. 

"  The  plearure  which  I  felt  on  this  dircovery  can 
hardl/  be  defi:ribed  }  for  I  had  already-walked  many  a 
^eaiy  ftep  in  the  hopes  of  feeing  this  (hadowy  image, 
withoot  being  able  te  gralify  my  curiofity.  I  imme> 
diately  made  another  movement  by  bending  my  body, 
and  the  coloflal  figure  beibre  m«  repeated  iu  I  was 
deCrous  of  doing  ^e  lame  thSng  once  more — ^but  my 
coloSiis  had  vam(hed.  I  remained  in  the  farae  pofitioii, 
wciting  to  fec  whcther  it  would  retum';  and  in  a  few 
aunute*  it  again  madc  its  appearance  on  the  Achter- 
imnnihShe.  I  paid  my  refpeAs  to  it  a  fecond  dmt, 
and  it  did  th«  {ame  to  me.  I  then  called  the  landlord 
of-|))e  Broken  }  and  having  both  taken  thc  fame  pafi- 
tion  which  I  h»d  taken  alone,  we  looked  towards  the 
Achtermannlhohe,  but  faw  nothing.  We  had  not, 
bowwer,  ftoed  long,  when  two  fuch  coloATal  Ggures 
were  fi>nBed  «ver  the  above  eminence,  whtch  repeated 
wr  compliaents  by  bending  thcir  bodies  as  we  did ; 
after  which  thcy  vani(hed. '  We  retained  oiir  poBtion  ; 
kept  our  eyes  fix«d  en  the  fame  fpot,  and  in  a  little  the 
two  Sgures  again  ftood  befere  us,  and  weie  joined  by  a 
third.  £very  movement  that  we  made  by  bending  our 
bediet  thefe  Ggures  imitated— but  witfa(  this  diSerence, 
that  thc  phenomcnon  was  {bmetimes  weak  and  faint, 
Ibaietimes  Arong  and  well  dcfined.  Ha^ng  thus  had 
an  opportnnity  of  dIlcovering  thc  whole  fecret  of  this 
phenomenoa,  I  can  give  thc  tbUowing  infbrmation  to 
luch  of  my  readers  as  may  be  deSrous  m  feang  it  tbem- 
felves.  'When  the  riSng  fun,  and  according  to  analogy 
the  cafe  will  be  the  feme  at  thc  fetting  fun,  throws  his 
i«ys  over  the  Bn^on  upon  thc  body  of  a  man  Kanding 
oppafit«  to  fine  Eght  clouds  Aoating  around  or  hover- 
ing  paft  him,  he  needs  only  fix  his  eyea  ftediaftly  upon 
them,  and,  in  all  probability,  be  will  fee  the  fingular 
Tpc^cle  of  his  own  (hadow  extending  to  the  length  of 
five  or  fix  hiindred  feet,  at  die  diAance  of  about  two 
milea  before  him.** 

SPECULARIS  Lapis,  comporcd  of  large  plates  of 
«ctrcme  thinne^s.  (Sec  Tau:,  IVf inkkalocy  Iiu/nc). 
The  white  variety  with  Iarg;e  and  broad  leaves,  com- 
tmmlj  called  wtslo^*  and  Mu/cevif  glafi,  i%  imported 
in  grcat  qnaDtitie$ ;  the  miniature-paintcrs  cover  their 
pianrea  with  it ;  the  lantem-maken  ibmetimes  ufe  it 
inAcad  of  hom ;  aad  miiiutc  objeAs  arc  ufually  pre. 
ferved  betweei|.two  plate*  of  it,  n>r  examination  by  tlie 
mic«>fe«pe. 

SPECULATIYE,  femething  relating  to  the  the- 
«7  ti  fenK  art  or  icknce,  in  contfadifttndi«n  to  prac- 
tkaL  « 

SPECULUM  fer  reieain^  teleicopes,  is  made  of 
a  kind  of  whiie  copper  confiflmg  of  32  parts  fine  red 
copper^  one  «f  hnS»,  15  of  grain-tio,  and  threc  of 
wUte'  admie»  Th«  proceis  given  by  the  late  I.  £d- 
«ardsi,  who  waa  «ewarded  by  the  Boatd  of  Longitude 
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for  dilcloling  it  to  thc  pobSc,  wat  p«ri>Kflied[  m  ^  Sjpecnlba. 

Nautical  Almanack  for  1787,  and  is  as  ibUowt :  Mdt        1   --'^ 

the  copper  in  a  large  cruciblcy  employing  feme  black 

fiux,  eompofed  of  tw«  parts  of  tartar  and  one  «f  nitre : 

when  melted,  add  to  it  the  brafs  aad  the  filver.     Lct 

the  pure  tin  be  melted  in  anothcr  crucible,  alfe  wich 

&me  black  ilux.     Take  tbem  both  6om  tbe  fire,  and 


pour  the  meked  tin  inlo  the  fufed  ma6  in  the  l«gc^^"f' 
crucible.     itir    the    whole   well  with   a   diy  fpatula      ^iL 
of  birch,  and  pour  o£r  the  fufed  aactal  immediateiy  iii-p.'yi{.  '^; 
to  a  large  quan(jty  of  cold  water.     Tbe  fudden  chill  of 
the  water  will  caufe  the  fluid  metal  to  divide  into  an 
in^nite  number  of  iinall  particlct,  which  will  cool  ia- 
Aantly. 

If  the  copper  be  complelely  fatwated,  tbe  iraAore 
of  one  piece  af  this  mixed  metal  will  appcar  bright, 
and  of  a  gloOy  look,  r«fcmbling  the  iisce  of  punS  qaick- 
filver.  But  if  it  is  of  a  brown  reddi(h  colour,  it  wants 
a  little  more  tin.  To  afeertain'the  reqttired  proportion, 
melt  a  fmall  quantity,  known  by  weight,  of  the  mixed 
meul,  with  a  kn«im  vciy  fm8ll  part  of  tin }  and,  if 
nece^ary,  repeat  the  trial  vrith  different  dofes,  till  the 
fradure  of  the  new  mixture  lookt  as  already  defcribed. 
Having  now  alccrtained  the  necdTary  addition  of  tin 
that  it  required,  proceed  Cd  tbe  Iaft  melting  of  the 
whok  metal,  tOKCther  with  tbe  additional  proportional 
dofe  of  tin  ■,  liiie  the  whole,  obferra)g  the  fame  cau- 
tions  as  befere ;  and  you  will  find  that  tbe  nuxture  witl 
mclt  with  a  much  Iefs  heat  Uian  that  fer  the  firft  fafion. 
Have  ready  as  many  oonces  of  white  arrenic  in  coarfe 
powder  as  there  are  poundt  in  the  weight  of  the  metal } 
wrap  t^  the  BrTenic  in  a  (iaall  paper,  and  put  it, 
wiih  a  pair  of  tongs,  tnto  the  crucible ;  ftir  it  well 
with  the  fpatula,  letaming  the  breath  to  avoid  the  arw 
lenical  fumes  or  vapours  (which  however  are  not  feund 
to  be  hurtiiil  to  the  lungs)  till  they  dilappear )  take  the 
crucible  off  the  fire,  clear  away  the  drofs  from  the  top 
of  the  metal,  pour  in  about  one  ounce  of  powdeied  ro« 
fin,  with  at  much  nitre,  in  order  to  give  the  metal  a 
clean  (iir&ce,  and  ponr  out  the  metal  mto  Ae  moulded 
fla(ks. 

The  fpeculum  (hould  be  moulded  with  the  con- 
cave  furface  downwatds,  and  many  fmall  holes  (hould 
be  made  through  the  (and  upwards,  to  dircharge  the 
air.  The  moulding  iand  from  Highgate  neir  London, 
ured  by  the  founder$,  is  at  good  as  aey  fbr  cafting 
thefe  nietalli(i  mirron.  The  caft  metal  (hould  be  taken 
out  from  the  fand  of  the  fla(ks  wbilft  it  is  hot,  or  el(e  it 
may  happen  to  crack  if  left  to  cool  within.     See  Te- 

USCOPE. 

But  in  addition  to  what  has  now  been  faid,  we  muft 
nolicc  feme  other  information  relative  to  tbe  grinding, 
ppli(hing,  and  other  important  circumftances  connedied 
with  the  method  of  preparing  the  moft  pcrfeft  fpeculun» 
for  telercc^s.  The  melal  being  taken  out  i^  the  flalk, 
as  already  nodced,  and  this  (hould  be  done  as  foon  as  it 
has  become  foIid,  and  while  it  b  yet  red  hot,  care  muft 
be  taken  to  kecp  the  (sce  downwards  to  prevent  it  from 
Anking.  Holding  it  in  that  pofition  by  the  git,  force 
Out  the  faad  from  the  hole  in  the  middle  of  the  mirror 
with  a  piece  of  wood  or  iron,  and  placc  the  fpeciilum  in 
an  iron  pot,  with  a  large  quantity  of  hot  aflies  or  /mall 
coals,  fe  iu  to  bury  the  fpeculum  in  them  a  fufticient 
depth.  If  the  fand  is  not  fbrccd  out  of  the  hole  in  the 
menner  above  direAcd,  the  metal,  by  finking  as  it  ceols^ 
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Sptculum.  ivill  «nbrace  the  fand  in  tbe  iniddle  of  tlie  fpecukim  fo 
'  y^"^  tight,  a»  to  caufe  it  to  crack  before  it  becoine»  enlirely 
cold.  And  if  the  roetal  be  not  taken  out  of  the  fand, 
and  put  in  a  pot  withhot  a{hes  or  coals  to  anneal  it,  the 
.'  moitture  froni  the  fand  will  alwayt  break  the  metal.  Let 
the  fpeculum  remain  in  the  aAies  till  the  whole  is  be- 
come  quite  cold.  The  git  may  be  eailly  taken  oiF  by 
marking  it  round  wilK  a  common  fine  half  round  file, 
and  giving  it  then  a  gentle  blow.  The  metal  is  then  to 
be  rough  ground  and  figuied. 

£ut  bĕ^ore  we  proceed  to  defcribe  that  procefs, 
it  may  be  proper  to  give  an  account  of  another  com- 
poiition .  fbr  the  fpeculum  of  a  reile^ng  lelefcope, 
which  has  been  employed  with  great  fuccefs,  by  Rochon 
diredlor  of  the  marine  obiĕryatory  at  Brelt.     Of  this 

_  compofition  the  principal  ingredient  is  platina ;  which, 
in  grains,  muA  be  purified  in  a  llrong  fire  by  means  of 
nitre  and  the  falt  of  glafs,  or  that  fkix  which  in  the 
£ngli(h  glafs-houfes  is  calkd  by  tbc  workmen  Jandi/er, 
To   the  platina,    when   puriHcd,    add  the  eighth  pnrt 

'  of  the  metal  employed  in  the  compofition  or  common 
fpecula  j  for  tin  without  red  copper  would  not  produce 
a  good  eiTeA.  This  mixlure  is  then  to  be  expofed  to 
the  moH  violent  heat,  which  mu(l  be  ilill  excited  by 
the  oxygen  gas  that  difengages  itlielf  from  nitre  whcn 
thrown  into  the  fire.  One  melting  would  be  iniiiiii- 
cient :  five  or  fix  are  requifite  to  bring  the  mixture  to 
perfe£lion.  It  is  necetTary  that  the  metal  ihould  be  in 
a  ilate   of  complete  fufton  at  thc  momrnt  when  it  is 

.poured  into  the  mould.  £y  this  procefs  I  have  been 
enabled  (fays  the  author)  to  conilrud  a  telefcope  with 
platina,  which  magnifies  the  diameters  of  objeAs  five 
hundred  times,  with  a  degree  of  clcarnefs  and  dillin£l- 
nefs  requifite  for  the  niceft  obfervations.  The  large  fpe- 
culum  of  platina  weighs  fourteen  pounds  :  it  is  eight 
inches  irw  diameter,  and  its  focus  is  fix  feet.  Though 
the  high  price  of  platina  will,  in  all  probability,  ior 
ever  prevent  it  irom  coming  into  general  ufe  for  the 
ijpeculums  of/  telcfcopes,  we  thought  it  proper  to  notice 
this  difcovery,  and  ihall  now  proceed  to  the  grinding  of 
the  fpeculuro. 

For  accompliihing  this  .oblcA,  a  very  complicated 
procefs  is  recommended  in  Smith's  Optics,  and  one  not 
much  more  fimple,  by  Mr  Mudge  in  ihe  ^yth  voIume 
of  the  Phi/ofoph'col  Tranfa£lions  i  but  according  to 
Mr  Edwards,  whorc  rpeculums  are  confe{redly  the  beft, 
neither  of  thefe  is  neceOary.  £efides  a  common  grind- 
'  4lone,  all  the  tools  that  he  made  ufe  of  ^re  a  rough 
l^rinder,  which  ferves  alfo  as  a  poliiher,  and  a  bed  of 
honcs.  When  the  fpeculum  was  cold,  he  ground  its 
furface  bright  on-  a  common  grindrtone,  prcvioufly 
brought  to  ihe  form  of  the  gage }  ai]d  tben  took  it  to 
the  rough  grindtr.  ' 

l^he  tool  is  corapofed  of  a  mixture  of  lead  and  tin, 
or  of  pewter,  and  is  roade  of  an  elliptical  form,  of  fuch 
^imenfions,  that  the  ihorteft  diArocter  of  the  ellipfe  is 
cqual  to  the  diameter  of  the  mirror  or  fpeculum,  and 
.the  longeA  diameter  is  to  the  iI)orteft  in  the  proportion 
of  ten  10  nine.  This  rough  grinder  may  be  fixed  upon 
a  block  of  wood,  in  order  to  raife  it  higher  from  tbe 
bench ;  and  as  the  metal  ir  ground  upon  it  with  fine 
emery,  Mr  Mudge,  with  whom,  in  this  particular,  Mr 
Edwards  agrees,  direds  a  hole  or  pit  to  be  made  in 
the  middle  of  it  as  a  lodgement  for  the  eroery,  and  deep 
grooves  to  be  cut  out  acroOi  its  fur.face  wilii  a  graver 
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for  the  iailae  purpofe.  By  means  of  a  h2i>i!le,  Ciccd  on 
the  b»ck  of  the  mctal  .wnth  lbft  cement,  tbe  fpeculum 
can  be  whirled  routid  upon  tbis  grinder  fo  rapidly,  thit 
a  common  labourcr  has  been  knoMm  to  give  a  pece  af 
metal,  four  inckct  in  diameter,  fo  good  a  face  andiigDie 
as  to  iit  it  for  the  hot:es  in  the  fpace  of  two  Houn.  Tbe 
emery,  however  fine,  will  break  up  ihe  metal  very  mucb; 
but  t^hat  u  remedied  by  the  iubfcquent  pioccAcs  of  ^- 
ing  and  poliibing. 

When  the  metal  is  brought  to  a  tme  figure,  it  omtt 
be  taken.  to  a  conyes  toot,  formed  of  faine  Aones  froii 
a  pkcc  called  Edgedon  in  Shropihire,  iJtuated  betKttn 
Ludlow  and  Klhop's  QtAle.  The  commoD  bloe  bones, 
ufed  by  many  opticians  for  this  purpoiĕ,  will  fcan:e1y 

.  touch  the  Bietal  of  Mr  £dwards'«  ipeculums ;  but  whcie 
they  mulbbe  employed  f«r  want  of  the  otbets,  as  Uttle 
water  ihould  be  ufed  as  polTible  when  tbe  metal  is  pat 
itpon  them  ;  becauic  it  is  fouBd  by  experience  that  thn 
cut  better  when  but  barely  wet,  than  when  drenched 
with  watcc     The  ilones,  however,  from  Edgedon  are 

■  greatly  preferable ;  k>x  they  cut  the  mctal  more  ea£ly, 
and  having  a  very  £ne  grain,  they  bring  it  to  a  iinooth 
face.  Thefe  ftones  are  direded  by  Mr  Mudge  to  fae 
cemented  in  faiall  {Heces  upon  a  thick  roand'  piece  of 
marble,  or  of  metal  made  of  lin  and  lead  like  the  ibmn 

.  compoCtion,  in  fuch  a  manner,  that  the  lines  -betireen 
tbe  ftones  may  run  ftraight  &om  one  fide  to  the  othcr; 
ib  that  placing  the  teeth  of  a  very  fine  faw  in  each  of 
thefe  divifions,  they  may  be  clearcd  /rom  one  end  t« 
the  other  of  the  ccment  which  riles  between  tbe  ftocci 
As  (bon  as  the  hones  are  cementcd  down,  this  tool 
ffluft  be  fixed  in  the  lathe,  and  turoed  as  exaAly  tnx 
to  the  gage  as  poiHble.  It  (bould  be  of  a  circular  {■ 
gure,  and  but  very  h'tt?e  larger  tban  the  metal  intendcd 
to  be  figured  upon  it.  If  it  be  made  coniiderably  lir- 
ger,  it  will  grind  the  metal  inte  a  larger  fphere  and  a 
bad  figure  ;  and  if  it  be  made  exa£ily  of  the  fame  liic, 
it  will  work  the  roetal  indeed  into  a  figure  truly  fpi>e- 
rical,  but  will  be  apt  to  Atorten  its  focus,  unlefs  the  Die- 
tal  and  tool  be  worked  aUemately'  upwards.  On  theie 
accounts,  Mr  £dward$  recoramendsit  tobe  made  aboot 
one  twentieth  part  longerin  diametcr  tban  the~fpecukn!i, 
bccaufe  he  has  found  tbat  it  does  not  then  alter  its  i> 
cus  ;  and  he  earneftly  diiruades  tbe  ure  of  much  wateron 
the  hone  pavement  at  the  time  of  ufing  it,  otberwift,  lie 
fays,  that  the  metal  in  diSerent  parts  «f  it  vrill  be  af  di^' 
ferent  degrees  of  brightnefs. 

The  metal  bcin?  brougbt  to  a  very  fine  bict  and 
figure  by  the  bed  of  ftones,  is  ready  to  Teceivc  a  pciih, 
which  is  given  to  it  by  Jhe  elliptical  rough  grinder  co- 
vered  with  pitch.  Witn  refpeA  to  the  ccnfilletcy  of 
this  piicb,  Mr  Mudge  and  Mr  £dvrard«  give  veiy  M-  - 
ferent  dircAions.  WhilA  the  fomer  fays  that  it  ibouM 
be  neither  too  hard  nor  too  Ibit,  the  latter  aiHnns  ihat 
the  harder  tbe  pitch  is,  tbe  better  fis;uK  it  «rill  gi« 
-to  the  mctal.  Pitch  may  be  eaCIy  made  of  a  iiSiaat. 
hardnefs  by  adding  a  proper  quantity  of  iofia;  nd 
when  it.is  hardened  in  this  way,  it  is  not  &  biitde  » 
pitch  aloDC,  wbick  is  hardened.  by  boiling.  M(£^ 
wards  advifes  to  make  the  mixture  juft  fo  baid  at  ts 
receive,  wh^n  cold,  an  imprelTion  &om  a  modeiate  pret 
fure  of  the  nail  of  one^s  finger.  Whea '  the  ellipticsi 
tool  is  to  be  covered  with  ihis  niixlttre,  it  muft  be  aiade 
preiiy  warm,  and  in  that  ttate  h»ve  the  misture  pouied 
upon  it  when  beginntDg  to  cool  in  the  crocible.    0» 
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hibm.  Mithor  reeommends  this  coating  to  be  made  evcr]^here 
Pr~'  of  about  the  thickneb  of  half  a  crown  5  and  to  give  it 
the  proper  fonn,  it  muA,  when  fomewhat  cool,  be 
preffed  upon  the  face  of  the  mirror,  which  has  fir(l  becn 
dipped  in  cold  water,  or-  covered  over  with  very  fino 
writing  paper.  If  it  be  not  fottnd  to  have  t&ken  the 
kxad  Sgure  from  tbe  firft  preATure,  the  furface  of  the 
pitch  mud  be  gently  warmed,  and  the  operation  repeat» 
ed  as  b«fbre.  AU  the  fupeiflaous  pitch  is  now  to  be 
taken  away  from  the  edge  of  the  polilher  vrich  a  pen 
knife,  and  a  hole  to  be  made  in  the  middle,  accurately 
iround,  with  a  conical  piece  of  wood.  This  hole  ihoutd 
go  qui(e  throogh  ihe  tool,  and  (hould  be  made  of  the 
iame  Rte,  or  fomewhat  Iefs  than  the  hole  in  the  middle 
«f  the  fpecuhim.  Mr  Edwards  fays,  that  he  has  always 
found  that  fmall  mirrors,  though  without  any  hole  in 
the  middle,  poliih  much  better,  and  take  a  more  cor- 
re&  iigure,  for  the  pdi&ev's  baving  a  hoie  in  the  mid< 
tlle«fit. 

■    The  poliiher  bong   thas  fonned,   it  muft  be  ^ery 

gently   \varmed  at  the  fire,   and  divided   into  feverai 

iqiiares  by  tbe  edge  of  a  knife.    Thefe,  by  receiving  the 

linatl  portion  of  metal  that  work«  ofF  in  polithing,  will 

caufe   the  figurc  of  the  fpeculum  to  ht  more  corred 

than  if  no  fttcb  -  fqu*res  had  t>een  made.     Mr  Mudge 

diref\s  the  polifl»er  to  be  Hiewed  over  with  very  fine 

/Mitty  ;  but  Mr  Edwards  prefi;T$  CoiXOTHAR  of  vitciol. 

'Putty  (f>ys  he)  giws  to-  metals  a  white   lullre,  or,   as 

'Workmen  call  it,  a  filver  hue ;  but   good   colcolhar  of 

^itriol  will  polith  with  a  very  fine  and  high  black  ludre, 

/o  as  to  give  the  metal  finifhed  with  it  the  complexion 

«f  poliiliml  fteel.    To  know  if  thc  colcolhar  of  vitrior  is 

■good,  put  fome  of  it  tnto  yout  moutli,  and  if  you  find 

m  di£R:4ves  away  it  i$  good  ;  twt  if  you  find  il  hard,  and 

«r«nch  l>etween  your  teeth,  then  it  is  bad,  and  not  well 

Itumcd.     Good  colcothar  of  vitdoI  is  of  a  deep  red,  or 

■t^  ■  deep  purple-  colour,  and  is  foft  and  oily  when  rub- 

i>e<i  between  the  fingers  ^  bad  colcothar  of  vitriol  is  of  a 

Jight  red  colour,  and  fee]a  harih  and  gritty.     The  col- 

«othar  of  vitriol  AmuM  be  levigated  between  two  fur 

iiaces  of  poliAied  fleel,  and  wrought  with  a  little.water; 

"when  it  is  worked  dry,  you  may  add  a  little  raore  wa- 

tcr,  to  carry  it  lower  down  to  what  degree  you  pleafe. 

.Wli«D  the  colcothar  of  vitiiol  has   been  wrought  dry 

three  or  fbur  times,  it  will  acquire  a  biack  colour,  and 

-wiU  be  Isw  enoagh,  or  fuf}iciently  fine,  to  give  an  ex- 

-quiGte  Indre.     Tliii  levigatcd  colcothar  af  vilao\  muft 

•bc  pat  into  a  (inaU  phial,  and  kept  with  fome  water  up- 

«n  it.     When  it  isrto  be  ufed,  evtery  part  of  the  pitch- 

-«elittier  mttft-  be  firft  briithed  over  with  a  fine  caroel's 

'Aair  brafti,  which  has  been  dipped  in  pure  water,  and 

•rubbed  gently  over  a  piece  of  dry  clean  fbap.     l'he 

.«raihed  colcothar  of  vitriol  is  then  to  be  put  upon  the 

-paiiihcr  ',  and  Mr  Edwards  dire^s  a  large t^uantity  of  it 

■to  be  ptR  on  at  once,  fb  as  to  &tuTate  thie  pitch,  and 

jfbrm-a  fine  coating.  ili  a  fccond  or  third  appHcalion  of 

-tbis  -powder  be  found  neceSiury,  it  muft  be  uiĕd  very  fpa- 

-  tin^iy,  or  the  polith  will  l>c  deftroyed  which  bas  been 

/  abea^'  attaintd.  '  When  the.  metal  is  nearly  poliihed, 

tbere  wiU  alwayt  appear  fbme  black  mud  upon  its  fur- 

:  fiiee,   •*  well  as  upon  the  tool.     Part  of  this  muft  be 

'  wiped  a^way  witb  fome  vefy  foft  wa(h  leather }  but  if  the 

•  'wlrole  of  it  be  taken  away,  the  poliihing  wiU  not  be  fb 
well  completed. 

•  .'Withre^d  to  the  paraholic  Jigure  to  l)e  given  to 
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the  mirror,  Mr  EdwardraiTures  us,  that  a  very  little  ex-  Speculum 
perience  in  lhefe  matters  wtU  enable  any  one  to  give  it 
with  certainty,  by  poliihing  the  fpeculum  in  the  com-  ^ 
mon  manner,  only  wiih  cr«3s  Arokes  in  every  direflion, 
upon  an  elliptical  tool  of  the  proper  dimenfions. 

Speculum,  a  looking  glafs  or  mirwr,  capable  of  re- 
fie6ling  ihe  rays  of  the  fun. 

Specui.um,  in  Surgery,  an  inftrument  for  dihting  a 
wound,  or  the  like,  in  order  to  examine  it  atlentiyely. 

See  SURGERY.  ^ 

SPEECH,  in  general,  the  art  or  aft  of  espre^Tmg  a 
perfon'$  thoughts  by  means  of  articulate  founds,  which  we 
call  words.  See  Language,  Grammar,  Keadinc, 
and  Oratohy,  Part  IV. 

.  SPEED,  JoHN,  an  EngUAi  h!ftorian,  was  bom  at 
FaringtOD,  in  CheOiire,  in  the  year  1542.  He  was  by 
profeflion  a  taylor,  and  treeman  of  the  company  of  mer- 
chant  taylors  in  the  city  of  London.  In  1636,  he  pub- 
lifhed  bis  Theatre  of  Great  Britain,  which  was  after- 
wards  reprinted  in  foli6,  under  the  title  of  the  Theatre 
of  the  Empire  of  Great  Britain.  His  Genealogies  of 
Scripture  were  firft  l>ound  up  with  the  Bible  in  1611, 
when  the  firft  edition  of  the  prefent  tranflation  was 
printed.  In  1614  appeared  his  Hi/iory  o/Great  Bri- 
tain,  which  -  has  tteen  tranAated  into  Latin ;  and  in 
161 6  he  publithed  his  Clou4  oJWiineJes,  in  oflavo.  He 
Uved  in  marriage  57  years  with  his  wife,  by  whom  he 
had  twelve  fons  and  fix  daughters  ;  and  died  in  1629. 
He  was  interred  in  ihe  church  of  St  Giles's,  Cripple- 
gate,  London,  where  a  monument  was  ereded  to  his 
memory. 

SPEEDWELL.    See  Yeronica,  Botany  Indcx. 

SPELL,  a  charm  conMing  of  fome  words  of  oc- 
cult  power,  generally  attended  tvith  fome  ceremony.— 
In  order  to  explain  it,  we  will  produce  a  few  example$. 
On  St  Agnes's  night,  ^iAr  of  January,  take  a  row  of 
pins,  and  puU  out  every  one,  one  after  another,  faying 
a  Pater-nofter  on  Aicking  a  pin  in  your  {leeve,  and  you 
wiU  dream  of  him  or  her  you  fhall  marry. 

Another  method  lo  fee  a  Aitiue  fpoufe  in  a  dream.  Cro/J^Pro- 
The  party  inquiring  muft  lie  in  a  diSerent  county  from  tnncial 
that  in  which  he  commonly  reHdes,  and  on  going  to  GioJ/ary' 
heA  muft  knit  the  left  garter  al>out   the  right-legged 
Aocking,  letting  the  other  garter  and  Aocldng  alone  ; 
aiid  as  he  rehearfes  the  foUowing  vet{es,  at  every  comma 
knit  a  knot : 

This  knot  I  knit, 

To  know  the  thing  I  know  not  yet ; 

That  I  may  fee 

The  man  (woman)  that  (hall  my  hufl>and  (wife)  be ; 

How  he  goes,  and  what  he  wears, 

And  what  he  docs  all  days  and  years. 

Accordingly,  in  a  dream,  he  will  appear  with  thc  infig- 
nia  of  his  trade  or  profeflion. 

Another,  performed  by  charming.the  moon,  ihus: 
At  the  firft  appearance  of  the  new  moon,  immediately 
■after  the  new  year's  day,  (though  fome  fay  any  other 
new  moon  is  as  good),  go  out  in  the  evening,  and  ftand 
over  the  fpars  of  a  gate  or  ftile,  and,  lodcing  on  the 
moon,  rcpeat  the  foUowing  lines : 

All  hail  to  the  moon  !  aU  hail  to  thee  !  ' 

I  prithee,  good  moon,  r.eveal  to  me 

This  night  who  my  hufi>and  (wife)  muft  be. 

4  £  Immediately 
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tannedMtely  afiĕi'  you  nuil  go  to  be<),  wlien  you  mA 
dreaiu  of  the  peribn  delUned  lor  jour  future  huiband  or 
wiie. 

SPELLING,  in  Gramnmr,  that  part  of  orthography 
.which  teache*  the  true  mannei  af  reiblving  words  into 
tbeir  ijrllables. 

AU  words  «re  either  iinple  er  compound,  as  ufe, 
iifufe  i  done,  undone  ;  and  the  rules  for  dividing  each 
moil  be  foch  as  are  deriyed  from  the  analogy  of  lan- 
guage  in  general,  or  from  the  eAablilhed  cuilom  of 
lpeaR.ing ;  which,  fbr  the  Engliih  language,  are  re- 
duced  to  the  following  rules :  i.  A  conionant  between 
two  voweIs  muft  be  joined  with  the  latter  in  ^Uing, 
as  na-ture,  ve-n'-fy,  ge-ne-rous }  «xcept,  howe»er,  tnc 
letter  x,  'which  is  joined  to  the  fir{l,  as  in  flax-en,  ox- 
eu,  &c.  and  compound  words,  as  in  ufi-on,  un-u/ed,  &c. 
s.  A  double  conibnant  muA  be  divided,  as  in  iel-ter, 
mnn-aer,  &c.  3.  Thoie  oonfonants  which  can  begin 
a  word  muft  not  be  parted  in  fpeUing,  as  in  de-jrmul, 
re-prove,  dlJlinB ;  however,  thit  rale  is  found  fome> 
times  to  fiul ;  fbr  thoogh  gn  begins  a  word,  ai  gnaw, 
gnat,  &c.  yet  it  muft  be  dividca  in  ^lling,  as  in  cog- 
ui-tiance,  ma-lig-ni-ty,  &c.  4.  Thoie  confonant*  which 
cannot  begin  a  word  muft  be  divided,  at  Jd  'mfeidom,  It 
m  mui-ti-tude,  tt^  in  temper,  rd  in  ar-dent ;  but  in  Snal 
fyllablc«  there  are  esceptions,  as  ;/  in  ti-tle,  dl  in  han- 
dit,  &c.  5.  When  two  voweIs  come  togelher,  and  are 
both  of  them  diHindUy  ibuoded,  they  muft  be  (ĕparated 
in  Tpelling,  as  in  co-e-val,  mu-tu-ol,  &c.  6.  Thc  gram* 
matical  terminations  or  endings  muft  be  ieparated 
in  fpelling,  as  «^  in  wing-ed,  ea^  in  de-lh-ver-edfi,  ing 
in  near-ing,  ance  in  de-/i-ver-ance,  &c.  7.  Compound 
wwds  miift  be  refoIved  into  tbeir  fimple  or  component 
words,  as  ufi-on,  in-to,  ne-iver-the-lefs,  noi-vnth-fieind-ing, 
&c. 

SPELMAN,  SiR  HSNHT,  an  cminent  Engliih  an- 
tiquanan,  was  defcended  from  an  ancient  family,  aod 
Imtu  at  Cengham,  near  Lynn  in  NorfoIk,  aboot  the 
year  1561.  He  was  knighted  by  King  James  I.  wbo 
had  a  particular  efteem  for  him  on  aocount  of  his  known 
capacity  for  bufincis ;  and  he  employed  him  feveral 
tiiii^s  in  Ireland  on  pnblic  affairs.  When  he  was 
«bitut  50  years  of  age,  he  went  to  refide  in  London  $ 
«vheie  faUing  into  a  Hudy  to  which  his  own  gcnius  had 
dlways  inelined  hin,  he  colieAed  all  fuch  books  and 
MSS.  as  concemed  the  fubje£l  of  antlquitiei,  either  fi>- 
leign  OT  domeiiic.  In  1626,  he  publiihed  the  firft  part 
of  his  weti-known  GIoiTary,  which  he  never  carrted  be- 
yond  Ihe  letter  L  j  becauie,  at  rorae  have  fuggefted,  he 
had  faid  things  under  "  Magna  charta,"  and  "  Maxi- 
imm)  ooDClium,**  tbat  could  not  thcn  faave  appeared 
without  giving  o&nce.  Upon  his  death  all  hi*  paper* 
came  into  the  hands  of  his  fon  Sir  Jbhn  Spelman,  a  gen. 
Ueman  who  had  abilities  to  have  complcted  his  father's 
defign,  if  death  had  not  prerented  blm.  The  (econd 
part  was  aft£rwards  publiihed  by  Sir  Williara  Dugdak ; 
but  witb  all  the  marks  of  a  (canty  unSniihed  perform- 
ance.  The  next  woHc  he  «ntercd  upon  was  an  edition 
cf  the  Engliih  Couneils,  of  which  he  publiihed  the  firft 
Yoluroe  about  two  years  beforc  his  death,  leaving  the 
iecond  voIume,  as  well  of  this  as  <^  his  GloiTary,  to  be 
publiihed  \sy  Sir  William  Dugdale.  Sir  Henry  wrote 
leveral  other  things,  all  relating  to  ancient  laws  and 
stiAomt,  and  died  in  1641.    Ks  PoiUiiUBOos  Works 


were  pubUAied  in  fid!o,  1698,  under  tkc  in^fliwi«f 
Mr  Gibibn,  a£terwardt  btihop  of  liOndoo. 

SP£LT£ll,  in  Metaihrgy,  the  iame  with  Zd(c. 

SPENCE,  JosKPU,  an  eminent  wiitei,  ww  feUow  «f 
New  CoUege,  Oxford,  where  be  took  the  d«gice  of  A.M. 
in  1717.  About  that  time  be  became  firft  knowo  as  ao 
author,  by  an  EJ^ay  ou  Pape^s  OdyJfetf,  im  uudini  J»m 
particular  beauties  and  hiemifhet  o/tluit  work  are  eoa^ 
dered;  a  work  of  grcat  mciit,  and  which  £cir  ibuiKi  ciiti» 
cirm  «nd  candid  djiquifitiaD  is  almoA  witbout  a  paiaUd. 
He  was  eleAed  profefibr  of  poetiy  by  thc  uiiivcifity 
in  1 7  28,  and  held  that  oSice  ten  yeara,  which  it  m 
long  as  the  Aatutes  wiU  allow.  His  HiAoiy  9i  Slephm 
Duck  was  fitft  pubUihed  in  1731}  but  it  wa«  aiurmidt 
much  altered,  and  prefixed  to  aa  edijioo  of  Duckli 
pocots. ' 

Abotit  tbis  time  he  travclled  into  Italy  as  tntgr  te 
the  earl  of  Lincoln,  aftcrwardt  dukc  of  Newcaft]«.-> 
In  1 736  he  lepubliihed  Gorboduc,  at  Mr  Pope't  dfr 
fire,  with  a  pre&ce  giving  aa  accoimt  of  the  author,  thc 
earl  of  DorTet.  He  quittcd  his  &Uowihip  in  1742,  ap> 
on  bcing  prefen(«d  by  tbe  Sodety  of  New  Collc^e  te 
the  rcdlory  of  Great  Harwood  io  Buckinghamihue.— 
He  never  refided  in  hit  iiving ;  but  paid  it  an  ansual  Hr 
fit,  diAributing  large  fums  of  mouey  among  the  pew^ 
and  providing  for  many  al  tbeii  chiUien.  The  iaat 
year  he  was  made  profefibr  of  modem  hiAoiy  at  Os* 
fbrd.  In  1747  he  publiihcd  Poiymetis;  or  an  inqiHf 
conccming  the  agreement  betwcen  the  woika  of  the 
Roman  pocts  and  the  lemains  of  ancient  artiHs,  bckg 
an  attempt  to  iUuft»te  them  mutually  &aBa  cach  othe^ 
This  work  waa  trcatcd  by  Gray  wi(b  a  eontempt-wlScik 
it  did  not  defervc.  He  raifet  okjcdions  bec«tfe  the  a^ 
thor  did  not  illoArate  hi*  rubjed  from  Greek  wat^i 
that  is,  becaQfe  he  &iled  to  esccute  ^AoA  fae  nem  «h 
dertook.  He  was  iiiftaUed  preboidary  of  die  feveiiA 
fiall  at  Durham  the  a^th  May  1754.  Ht  pnUifiKd 
the  &me  year,  '*  An  Account  of  thc  liiie,  Chaiada^ 
•nd  Poems,  of  Mi  Blacklock,  ftudent  of  pitil«fi9fdi7  A 
Edinburgh  -,"  which  vraa  afteiwaidt  prefixcd  to  Int 
Poems.  The  profe  piecet  which  he  printed  in  the  Hih 
fettm  he  colleded  and  pubiiflied,  to^ether  with  iam 
othert,  in  a  pamphlet  caUed  MomHttet,  by  Sir  Hany 
Beeumont.  Under  the  fame  name  fae  publiChcd  **  Ctitl^ 
or  a  Dialogue  on  Beauty,"  and  "  A  particular  Acceial 
of  the  emperor  of  Cbina^t  Garden*  ncar  Pekai,  ia  alet- 
ter  from  F.  Attiret>  a  Fiendi  miiTienaiy  nm  emal»]rtd 
by  that  emperor  to  paint  thc  apartmenta  tn  thole  ga>- 
dens,  to  his  iiiend  at  Paris.*'  Botb  thefe  tmatiki  m 
printed  in  D«dfley't  fttgitive  piccet,  at  i>  8l&  **  A  Lc^ 
ter  fram  a  Swifi  OAicer  to  his  fnend  «t  Rame }"  wliich 
Mr  Spence  firft  publiihed  in  the  Muiĕiai.  In  1738 
be  publiOied  "  A  Parallel,  in  the  Manncr  of  PhUaMk» 
between  a  moA  calebratcd  man  of  Flomce  and  Mt 
icarce  cver  heard  of  in  England."  Thi»  waaaUb  ■• 
feitcd  in  the  fttgitivc  picces.  The  fimie  yt«r  hriM^* 
joumey  into  Scotland,  wbich  h«  daferibcd  in  aRtbc- 
tionatc  ktter  to  Mr  Shenftane,  pabliOied  in  HiU^lGii- 
ledion  of  Lctters,  1778.  In  1764  bew8$vciy«dl 
dercribed  by  Mr  james  Ridley,  in  hit  admiiabfe  Takt 
of  the  Genii,  under  the  namc  of  Pii^t  JSra^  (Vi 
name  read  backwardt),  dervife  of  the  grom.  A-letlcr 
Irom  Mr  Spcnce  to  that  ingenious  moralift,  imder  Un 
fame  fignature,  is  piefeived  in  the  ^d  yabmt  af  *  Lit* 
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In  1769  he  inMdied  '*  Re<     red  his  bappter  rival 


t»of  Emlnent  Perfons.'* 

DMiriu  and  DiAertadons  on  Virgil,  wtth  tbme  other  claf- 
■"•. fical  obrerraliong,  by  the  latc  Mr  H<ddfworth."  On 
^  ihe  20th  of  AuguA  the  fame  year  he  wa»  anfertunately 
■^— — "^  in  a  canal  in  hts  garden  at  ByAeet  in  Surrey. 
He  was  faund  flat  upoil  hi*  fiice  at  the  edge  of  the  ca- 
Mi,  wbere  the  water  was  fo  (hallow  as  not  even  to  cover 
his  head.  The  aecident,  it  was  fiippefed,  fbr  he  was 
qmte  alone,  was  owing  to  a  fit. 

The  duke  of  Newcaltle  poiTeAet  fbme  mamdcript  vo- 
lomet  of  anecdotes  coUeded  bj  Mr  Spence,  from  which 
Dr  Johnfan  was  permitted  to  in(ert  man^r  estra^^s  in  his 
JJves  of  the  Poet*. 

SPENCER,  Da  John,  an  eminent  dtvine,  was  bom 

in  Kent  in  1630,  and  edacated  at  Cambridge.     He  was 

ehofen  fellow  of  his  college,  and  took  a  do£tor's  degree 

kk  1663. '  In  1667  be  was  cholen  maAer  of  Corpus 

ChriAi  Coll(«e,  and  preferred  to  the  deaner^  of  £lj  in 

1677.    He  med  on  the  loth  of  May  1695.    His  worki 

are,  i.  The  Riehteous  Ruler;  a  fennon  on  Proverbs 

zxix.  a.  preached  Jime  28.  1660.     a.  A  Difeottde  con- 

«endag  ProdigieS,  wherein  the  ^anitj  of  preiages  bj 

then  is  reprehended,  and  their  true  and  proper  ends  »(• 

fatted  and  raidicated.    To  this  excellent  work  was  af- 

terwards  added,  A  Difcourfe  conceming  vulgar  prophe- 

«ies,  wherein  the  vanitj  of  recetving  them  at  the  certain 

ind^tions  of  any  (utnre  event  i)  expofed ;  and  fome 

mriis  of  diftin£Uon  betwecn  true  and  pretended  pro- 

phets  are  laid  down.     3.  A  Latin  DiSertatron  eoncem- 

itig  Urim  and  Thummim.     4.  Hi*  famoHS  treatife  D* 

i^Aus  Hibreeonm  ritualibut  et  earutit  rattombut.    The 

tttention  of  tUt  book,  as  he  inCsrms  o*  hinifelf,  was  to 

Tindicate  the  Ddtf  fram  the  imputation  of  adtine  from 

irbitnry  and  £intefiical  motives.     It  bas  been  bighty 

«mi  joiUy  elleemed  both  £ar  the  elennce  of  ilyle  and 

«he  nncommon  erudition  and  (bund  ten(e  which  it  iat- 

fixy.     It  hat,  hewever,  (that  part  of  if  particularly 

which  endeavourt  to  dednce  fbme  of  the  Jewi(h  ceremo- 

ities  fiom  the  pradicet  of  their  heathen  naghbours), 

•bumed  many  perlens,  as  if  iiich  a  dodrine,  if  it  coald 

fae  proved,  would  derogate  from  the  Divine  wiiHom, 

thKi  ondermtne  revelatian.    But  this  is  fb  fitr  fram  being 

Ae  c«fe,  that  Dr  Spetwer^s  attempt,  whether  faccefsful 

or  not,  defervet  the  gradtude  of  OiriiliaHs,  becaufe  it 

liM  a  teddencjr  to  tbrow  light  on  an  important  and  di£. 

ficalt  iubieft. 

SP£NS£R,  Edmuitd,  the  poet,  was  bcm  in  London 
m  the  year  1553,  and  defcended  from  an  andent  iamily 
flf  tbe  Spenios  in  Nerthamptonihire.  All  we  knew 
conceming  liit  education  is,  that  he  was  admitted  a 
fiKer  of  Pembroke-hatt  in  Ciimbridge,  and  matriculated 
in  1^69.  At  this  time  began  his  intimacy  withMr 
Gabtiel  Harrey,  a  man  of  genius  and  a  poet.  In  1576, 
iNmiig  completed  hit  degrees  in  arts,  he  leit  the  univer- 
Sty,  as  it  is  conje^bired,  ibr  want  of  fubfi(lence,  and 
•edmd  to  the  north  of  £ngland.  Here  he  had  the 
tnlalbttime  to  become  enamoared  of  his  Rofalind,  who, 
ttfier  tfttttering  bts  paffion  Uk  a  time,  at  length  prefer- 


Spenfer  continoed  iii  the  countty    5penfci4 
tilltheyear  1578,  When  at  the  perGiaAon  of  hit  ^riendSpei-gulit-^ 
Mr  Harvey  he  removed  to  London,  whtre  that  gentle-         ' 
man  introdnced  him  to  MrSidney  (afterwards  Sii  Phili^ 
Sidney).     Conceming  his  firft  introduAion  to  Sir  Phi- 
lip,   there  is  indeed  a  different  ftory,  which  was  firft 
told  by  the  writer  of  bis  lifi:,  prefixcd  to  his  works  in 
1679,  and  tranfcribed  by  Hughes,  Cibber,  and  feveral 
others ;  whicb,  neverthele&,  is  certainly  not  true.     The 
purport  of  it  is,  thA  Spenfer,  being  unknown  to  this 
Mecsenas  of  the  age,  went  to  Leic«(ler-hoafe,  and  (ent 
in  the  ^th  canto  01  the  <irft  book  of  the  Fairy  Queen  ; 
that,  on  reading  part  of  it,  Sir  Philip  ordered  his  ftew- 
ard  to  give  the  bearer  50I.  *,  on  reading  a  little  &rther 
50I.  more ;  then  200I.  bidding  him  to  make  hafte  and 
pay  the  money,  left  he  (hould  give  the  poet  his  whole 
efiate.    The  ftory  tells  prettily  enougb ;  but  it  is  very 
certain,  that  the  Fairy  Oueen  wat  begun  kmg  after  his 
a£quaintance  with  Sir  Philip.     By  this  imiverfal  patron 
of  genius,  however,  he  was  preiented  to  Queen  £liza- 
beth,  who  honoured  him  with  the  pIac«-of  poet-laureat'. 
About  this  time  he  fini(hed  his  Shepherd's  Calendar, 
which  was  firft  printed  in  1579;  and  in  the  following 
year,  being  recommended  by  his  patron  to  the  earl  of 
Leicefter,  he  went  to  Ireland  as  (ecretary  to  the  lord 
Grey   of  Wilton,    then    appotnted    lord-lieutenant   of 
that  kingdom.     Lord  Grey  was  recalled  in  1583,  and 
with  him  Spenler  retumed  to  Londen,  where  he  conti- 
nued  till  aner  the  death  of  Sir  PhiUp  Sdney  in  1586  j 
a  16fs  which  he  bewalled  to  the  end  of  his  life.     The 
fbllowing  year,  our  poet,  having  obtained  a  royal  grant 
of  3000  acres  of  forfdted  lands  in  the  county  of  Cork 
in  Ireland,  fet  out  for  that  kingdom,  took  pofre(rion  of 
his  eiUte,  and  fixed  hit  refidence  in  the  caiUe  of  KiU 
colman,  which  had  bclonged  to  the  eail  of  Delmond. 
In  tbit  tetirement  he  re(umed  hit  great  work  of  the 
PaiTy  Queen ;  and  continued  in  Ireland  till,  bang  vi- 
fited  by  his  old  iriend  Sir  Walter  Raleigh  in  1589,  he 
came  over  with  him  to  £neland,  but  returaed  to  Ire- 
land  the  year  &llowing,  vraere  he  fell  in  love  with  « 
country  girl,  and  married  her.     Soon  after   his  mar. 
riage,  he  paid  another  vifit  to  his  native  country,  where 
we  dfo  fiiul  him  in  1596.  In  the  following  year  he  re- 
tumed  once  more  ta  Kilcolmari ;  but  on  Uie  rcbelUon 
of  Lord  Tyrone,   who  ravaged   the  whole  county  of 
Cork,  he  was  obliged  to  fly  for  (afety  with  his  iamily' 
to  England,  where,  in  the  year  1599,  ^'  '^'"^ '"  *^' 
treme  poverty  (a).    He  was  buried  in  Weftminficr 
Abbey,  according  to  liis  requeft,  near  Cbaucer.     A 
monument  was  etmed  to  his  memory  by  Ann  counteiit 
ci  Dorfet.     We  know  but  little  of  his  charader  as  a 
man  ;  as  a  poet,  conSdering  the  age  in  wiiich  he  lived| 
he  de(erve*  oor  utmoft  veneration.    He  wrote  various 
pieces  befides  thofe  above  mentioned.  His  whole  works, 
with  his  liie  by  Hughes,  were  publi(hed  in  fix  volumes 
i2mo,  in  1715  and  1750. 

SPERGULA,  SruRRET,  agenas  ofplanu  belong- 

iog  to  thc  cla£i  af  decandria ;  and  m  tbe  natnral  fyftett 

4  £  2  atranged 


Ca)  This  is  Camden'*  account,  and  tt  has  been  generally  believed;  but  Mr  Malone,  the  lait  editor  of 
flhakefpeare*s  works,  by  examining  the  patent  roll,  33  £li£.  p.  3.  has  dircowied,  that  in  February  1690-1- 
£^;>enier  obbmed  fiom  Queen  £Iizabeth  an  anauity  or  peniion  of  joL-during  hb  life  ;  a  ium  cquivalent  to  soolt 
«Cpreiĕnt. 
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Sperm,     arranged  under  the  22d  order,  caryophuUe<z 

apermactli.T.^yY  lndex. 

'  SPERM,  the  fecd  whereof  an  animal  >s  fonned. 

Physiology. 

SPERMACETI,  a  whili(h,unauouf,  flaky  fubftance, 
prepared  fEom  oil,  but  chicAy  from  the  braius  of  a  f]>ecies 
of  whale  called  phy/eter  macrocephalus. 

The  method  of  preparing  fpe'>  maceti  s  kept  a  fccret  j 
but  the  procefs  is  faid  to  be  ihis :  The  brains  bciug 
taken  out  of  the  animal,  are  then,  as  fome  fay,  meUed 
over  a  gentle  fire,  poured  into  moulds,  and  when  cold 
melted  again ;  and  this  procefs  is  conlinued  till  they  are 
p.uriiied.  Others  fay,  that  aPtcr  bcing  preiTed  and  drain- 
ed  they  are  more  thoroughly  putilied  by  lleeping  them 
Jn  a  ley  of  alkaline  falt  and  cjuicklimc.  The  brains  are 
then  wailied,  and  cut  into  thin  Aakes  or  (lices  wilh 
wooken  knives.  One  E(h  is  faid  to  aSord  fome  tons  of 
brains.  Good  fpeimaceli  is  gloffy  and  femitrunfparcnt, 
in  fine  white  flakes  ;  foft  and  undluou^  to  the  touch,  yet 
dry  and  friable  \  in  tade,  fomewhat  like  butter,  and  of 
a  faint  fme]i  like  that  of  tallow.  Same  aduUeiate  it 
witli  wax  ;  but  ihe  deceit  is  difcovered,  eilher  by  the 
•  fmell  of  the  wax  or  by  the  dulnefs  of  the  colour.  Some 
alfo  fell  a  preparation  of  oil  taken  from  the  lail  of  the 
whale  inllead  of  that  from  the  brain  -,  but  this  kind 
turns  yellow  as  foon  as  expofed  to  the  air.  Indced  it  is 
apt  in  general  to  grow  yellowiA»,  and  to  conlra£l  a  ran- 
cid  fi(hy  fmell  if  not  carefully  fecured  from  the  air. 
^'he  more  perfe£lly  it  has  been  purificd  at  Bril,  the 
lcfs  fu(ceptible  it  is  of  thefe  alleralions  j  and  after  it 
bas  been  changcd,  it  may  be  rendered  while  and  fvvect 
again  by  fteepmg  it  afre(h  in  a  ley  of  alkaline  falt  and 
-^uicklime.  It  melts  in  a  iinall  degree  of  heat,  and 
congeals  again  as  it  cools, 

Spermaceti  is  of  ufe  in  med'cine.     Q^uincy  fays  it  is 
a  noble  remedy  in  the  arthma,  &c.  thou„h  chicAy  ufed 
in  bruifes,  inward  hurts,  and  iifter  delivety.     Far  intcr- 
nal  ufe,  it  may  bc  dilTilyed  In  aqueous  liquors  into  the 
1  fonh  of  an  emulAon,  by  trituration  wilh  almouds,  ihe 

yolk  or  white  of  an  egg,  and  more  eleganlly  by  muci- 
lagcs;  or  made  into  a  lahoch,  by  mixing  two  drams  of 
it  with  a  fuitable  quantity  of  yolk  of  egg,  then  adding 
lialf  an  ounce  of  fre(h  drawn  oil  of  almonds,  and  an 
ounce  of  balfamic  fyrup.  Spermaceti  is  not  capable  of 
being  diffoIved  by  cauftic  alkalies,  and  of  forming  foap(, 
likc  other  oily  matters :  but  it  is  allogether  foluble  in 
oils,  and  unites  by  liquefaflion  with  wax  and  relins ; 
and  in  thefe  forms  is  applied  externally.  £ut  it  is  cer- 
tain,  its  greatell  property,  and  that  which  makes  it 
fp  much  in  vogue  in  many  places,  is  its  foftening  the 
ikin.  'Whence  it  comes  to  be  ufed  by  the  ladies  in  palles, 
waihes,  &c. 

Spermaceti  candles  are  of  modem  manufa Aure  :  they 
are  made  fmooth,  with  a  fine  glofs,  free  from  rings  and 
ibars,  fuperior  to  the  fineft  wax  candles  in  colour  and 
liiRre ;  and,  when  genuine,  leave  no  fpot  or  ilaln  on  the 
.fine(l  filk,  cloth,  or  llnen. 

A  method  has  been   lately  propored  by  Dr  Smith 
Oibbes  of  Brillol,  to  convert  animal  mufcle  into  a  fub- 
rtance  much  refcmbHng  fpermiaceti.     The  procefs  is  re- 
mu  Trdn^iBarkably  fimple  :  Nothing  more  is  neceffary  than  to 
'7?4«  take  a  dead  carcafe  and  expofe  it  to  a  Aream  of  running 

i*ater :  it  will  in  a  (hort*  time  be  changcd  to  a  mafs  of 
fally  matter.     To  remoye  the  ofFenCve  fmell,  a  quantity 


[    588    ]  S.    P    H 

See  £0-  .of  nitrous  acid  may  ihen  be  poured  upon  tt,  which  ODit>S;M«al 
ing  with  the  fetid  matler,  the  fat  is  feparated  in  a  puie  .  .1 
ilate.  This  acid  indeed  turns  it  yellow,  but  it  ma;  bt 
rendered  white  and  pure  by  the  a6lion  of  tbe  oxyger.a^ 
tcd  muriatic  acid.  Mr  Gibbes  brought  about  the  I'a[&$ 
change  in  a  much  (horter  time.  He  took  tkree  leaa 
pieces  of  mutton  and  poured  on  ihem  the  t'nree  mincnl 
acids,  and  he  perceived  that  at  the  cnd  of  thrce  dayt 
each  was  much  altered  ■,  that  in  ttte  nitrous  acid.  wa; 
much  foftened,  and  on  feparating  the  acid  from  it,  be 
fouiid  it  to  be  exaflly  the  fame  with  that  which  he  had 
before  got  from  the  water ;  that  in  the  mutiatic  icid 
was  not  in  that  time  fo  much  altered  ;  tbe  vitri(ilic  acid 
bad  turned  the  olher  black. 

ijPEUiyi  ACOCE,  BuTTON-wooD,  a  genus bf  planu 
belunging  to  the  clais  of  tetiandria  ;  and  in  the  natunl 
fyllcm  atranged  under  thc  47ih  order, ^e//<i/<r.  See 
BoTANY  lndcx.  , 

SPERMATIC,  in  Anatomtj,  fomething  bdOTging  to 
thc  fpetm  or  fecd. 

SPEUSIPPUS,  an  Athenian  philorophcr,  tlie  nc- 
.pliew  and  l°ucceffor  of  Plato.  Contrary  to  the  pradiceoC 
Plat»,  SpeuCppus  required  from  his  pupils  a  liattd  gia- 
tuity.  He  placed  ilatues  of  the  Graces  in  the  lchuol 
which  Plato  had  built.  On  account  of  his  in£nn  Itate 
of  health,  he  uas  commouly  carried  to  and  from  tl.e  au-, 
demy  in  a  vehicle,  On  his  way  thilher  he  onc  day  met 
Diogenc!,  and  f<>luted  him  j  ihe  furly  philofopl)er  re» 
ful^  to  return  the  falute,  and  told  him,  that  luch  a  fee- 


ble  wretch  ought  to  be  alhamed  to  ItTe ;  to  which 
SpeuHppus  replied,  that  he  lived  not  in  his  limb«,  bul 
in  his  mind.  At  leiigth,  being  wholly  incapacitated,  by 
a  paralytic  Ilroke,  for  ihe  duties  of  the  chair,  he  retl^m 
ed  it  to  Xenocrates.  Hc  is  faid  to  have  becn  of  a  vi». 
lent  temper,  fond  of  plealure,  and  esceedingly  a»anri. 
ous.  SpeuGppus  wrote  many  philofophical  work^ 
which  are  new  loft,  but  which  Arirtotle  ihought  fvii&- 
ciently  valuable  to  purchafe  at  the  expence  of  ihice 
talents.  From  the  few  fragmcnls  which  remaiu  of  his 
philorophy,  it  appears  ihat  he  adhered  very  ilridlyto 
tbe  dodrine  of  his  mafter. 

SPEY,  a  river  of  Scotland,  rifing  from  a  lake  of  lfce 
fame  name  in  Badenoch,  and*  after  a  ferpentinc  c«ut& 
of  76  miles,  paffes  by  Rolhes  caft!e,  and  falls  into  the 
German  fea  at  Gamoch  near  Elgin.  Mr  Pennant  tell* 
us,  that  the  Spey  is  a  dangerous  neighbour  to  CaiUe 
Gordon-,  o^erllowiDg  freqaently  in  a  dreadiul  manntr, 
as  appears  by  its  ravagc$  far  beyond  its  banks.  TLe 
bed  of  the  river  is  wide  and  fullof  gravel,  and  the  chan- 
nel  very  fhifting.  In  1746  the  duke  of  CumbeiJatid 
paffed  this  river  at  BcUy  church,  near  CatUe  Goidon, 
when  thc  channel  was  fo  decp  as  to  take  an  oiEcer,  from 
whom  Mr  Pennanl  had  the  account,  and  who  was  £1 
feet  four  inches  high,  up  to  the  breail.  The  ba«»ks  «it 
here  very  high  and  fteep ;  fo  that  had  not  the  tebeb 
been  iniatuated  in  fuch  a  manner  as  to  neglcS  oppoS- 
tion,  tlte  paffage  muft  have  been  attendcd  with  cwtfi- 
derable  lofs.  On  this  river  there  is  a  great  tikw»- 
Sihery  ;  about  1700  barrelsfull  ate  caught  in  theiealbii, 
and  the  (hote  was  former1y  rented  for  about  1 200I.  (cr 
annum  :  now  it  i$  probably  doubled. 

SPH  ACELUS,  in  Surgery  and  Medkinty  an  abUote 
and  perfeft  corruption  or  death  of  the  parts. 

SPHiERANTHUS,  a  gcnus  of  planls  bclongmg  ta 

tht 
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Hjn»  cUfs  o{  fjng(n«iia,  aad  to  the  order  of  polygamia 

I        legregata  }  .and  b  thenatural  ryllem  arranged  unJer  the 

r*"!  ^  49(h  order,-  Cinipo/itee.     Sce  BoTAKY  InJe-r. 

I*'         .   SPHAGNUAl,  BOG-Moss,  a  genus  of  plants  he- 

\qug:ng  to  the  cUrs  of  cryptugamia  anj  order  of  mufci. 

See  BoTANY  I/iJtx. 

.   Os  SPHENOIDES,  the  feve;Uh  bone  of  the  crani- 
um  or  ikuU.     S>.c  Anatomy,  N°  ii. 

SPHEKE,  is  a  folid  coulaineJ  under  one  uniform 
rpund  l'urface,  every  point  of  wliich  is  tqually  dilUnt 
frpna  a  certain  point  in  the  middle  called  its  ccntre  ;  and 
is  formed  by  the  revolution  of  a  lumicircle  abaut  its  dia- 
jneter.     See  Gcomktry. 

Prejeaion  o/tlie  SPHEHE.     See  Projectiom. 
.Sphere,  in  yiflronomy,  that  concave  orb  or  expanfe 
which  inveit$  our  globe,  and  in  whicli  the  heavenly  bo- 
dies  appear  to  be  fixed,  and  at  an  equal  diilance  from 
the  eye. 

The  better  to  determine  the  places  of  the  heavenly 
bodics  in  the  fpherc,  feveral  clrcles  aie  fuppored  to  be 
dercribed  on  the  furface  thcreof,  hence  called  the  circles 
o/lhe/phere :  of  thefe  fome  are  callcd  great  ch-c/es,  as 
die  equinoilial,  ecliptic,  meridian,  &c.  and  olhers/ma// 
eirdes,  as  the  tropics,  parallels,  Sic.    See  GtocRArnY  j 

anJ  AsTR0N'0MY,/<I^/n. 

Armi/iary  SpuERE.     See  Geography. 

SPHKJiE  o/  A£iivity  o/  a  Bot/y,  is  thal  determinate 
iiiace  or  cxtent  to  nhich,  and  no  farther,  the  effluvia 
continually  emilted  from  that  body  reach ;  and  where 
tbey  operate  accordiug  to  their  nature. 

SPHERES,  in  Optics,  the  fame  with  metalline  mir- 
Tors,  'br  teleicopes  or  other  purpofcs.     SeeMiRROR. 

SPHEROID,  in  Geometry,  a  foIid  approaching  to 
the  Sgure  of  a  fphere.  It  is  generated  by  the  entire 
Tevolution  of  a  femi-ellipfis  about  ils  axis.  When  the 
revoilutian  is  made  round  the  largell  axis,  the  fpheroid 
15  called  pro/ate ;  and  when  round  the  (hortetl,  oh/ate. 
This  lall  is  the  figure  of  the  ea|:th,  and  probably  of  all 
the  planets. 

SPHEX,  IcHNEUMON  Wasp,  or  Sn^age ;  a  genus 
of  infe£ls  belonging  lo  the  order  of  /lymenjpiene.  Sce 
Entomolocy  Jndex. 

SPillNCTER,  in  Anatomy,  a  term  applied  lo  a 
kind  of  circular  mufcles,  or  mufcles  in  form  of  riiig'i, . 
which  ferve  to  cIofe  and  draw  up  feveral  oriAces  of  the 
body,  and  prevent  the  escretion  of  the  contents. 

SPHINX,  in  fabuIous  hidory,  a  monHer  which  had 

tlte  head  and  breails  of  a  woman,  the  body  of  a  dog,  the 

tail  of  a  ferpent,  the  wings  of  a  bird,  the  paws  of  a  lion, 

and  a  human  voice.    It  Tprang  from  the  union  of  Orthos 

with  the  Chimaera,  or  of  Typhon  with  Echidna.     The 

Sphinx    had    been    fent    into   the    neighbourhood    of 

Thebe»  by  Juno,  who  wilied  to  punifh  the  family  of 

Cadmus,  which    (lie  perfecuted  with  immortal  hatred, 

and  it  laid  this  part  of  Boeotia  under  continual  alarms, 

by  propoilng  enigmas,  and  devouring  the  inhabitants  if 

uhable  to  explain  them.     In  the  midft  of  their  conller- 

nation  the  Thebans  were  told  by  the  oracle,  that  the 

fphinx  would  deHroy  herfelf  as  foon  as  one  of  the  en- 

igmas  (be  propofed  was  e.TpIained.     In  this  enigma  flie 

^        wiihed  to  know  what  animal  walked-on  four  legs  in  the 

ntrit  Bi.  raorning,  two  at  noon,  and  three  in  the  evening.    Upon 

^hica    this  Creon  king  of  Thebes  promifed  his  croun  and  his 

■^'-     iiSei  Jocalla  in  marriage  to  him  who  could  deliver  his . 
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country  from  the  monlter  by  a  fuccefsfal  expIanation'   Sphinx, 

of  the   enigma.     It  was   at  lait  happily  explained  by  Sjiigelia.  ^ 

Oedipus,  who  obfervcd,  that  man  w.ilJ<.ed  on  his  hands        '     '" 

and  feet  whcn  young,  or  in  the  moming  of  !ife  ;  at  thc 

noon  of  Iife  he  nalkcd  ercil ;  and  in  tlie  evening  of  his 

days  he  fupportcd  his  iniirmilies  upon  a  flick.     {¥/1/.- 

Oediptis').     The  fphinx  no  fooner  hear  this  explanation 

than  (he  dadied  her  head  againA  a  rock,  and  immeili-' 

ately  expired.     Some  mythologirts  wilh  to  unriddle  the 

fabulous  traditions  abcut  the  fpbinx  by  the  fuppofition 

that  one  of  the  daughters  of  Cadmus,  or  Laius,  infeft- 

ed  the  country  of  Thebcs  by  her  continual  depreda- 

tjons,  becauftf  llie  haj  bccn  re.^u^cd  a  part  of  her  father's. 

poiTcirioiis.     The  lion^s  paw  e^preiTed,  as  they  obferve,. 

ner  cruelty,  the  body  of  the   dog   hec   lafcivioufnefs, 

Ucr  enigmas  the  fnares  (lie  laid  for  llrangers  and  tra- 

vellers,  and  her  wings  the  difpatch  Ihe  ufed  in  her  ex-, 

pedilioas. 

Among  ihe  Egyplians  the  fphinx  was  the  fymbol. 
of  rcligion,  by  realon  of  the  obfcurity  of  its  mylleries ; 
aud  on  the  fame  account  the  Romans  placed  a  fphinx, 
in   the    pronaos  or  poich  of  their  temples.      Sphuixes 
were  ufcd  by  the  Egyptians  to  ihow  the  beginnlng  of 
the  water's  rlllng  in  the  Nile :  with  this  view,  as  it  had 
the  head  of  a  woman  and  body  of  a  lion,  it  iigniiied . 
that  the  Nile  began  to  fwell  in  ihe  months  of  July  and 
Auguft,  when  the  fun  paites  through  the  iigns  of  Leo 
and  Ylrgo.     There  are  fcveral  of  thefe  ilill  to  be  fcen  ;, 
one  in  particular,  near  the  pyramids,  much  ipokeii  of 
bythe  ancients  ;  being  of  a  prodigious  iise,  and  cut  out 
of  the  rock  ;  the  head  and  neck  appear  only  at  prefent,, 
the  rell  of  the  body  bcing  hid  in  the  fand.  Thi.s,  accord- 
ing  to  Thevenot,  is  26,feet  high,  apd  15  feet  from  the 
ear  to  ihe  chin  :  but  Pliny  aiUires  us,  the  head  ivas  no  • 
lefs  than  102  feet  in  circumference,  and  62  fcet  high 
from  the  belly,  and  that  ihe  body  was  1 43  feet  long, . 
and  was  thought  to  be  theTcpulchre  6f  King  Amafis. 

-The  learned  Mr  Bryant  •  obferves,  that  the  fphinx  •  Aneient- 
feems  to  have  been  originally  a  vaft  roc^  of  diilerent  Mytbotogj, 
Arata  ;  which,  from  a  lliapelefs  mafs,  the  Egyptians  ^a-*"  "  '"* 
(hioned  into  an  objedl  of  beauty  and  veneration.     The  ' 

Egyptians  ufed  thisiigure  in  their  buildmg  ;  from  them. 
the  Greeks  derived  it,  and  afterwards  improved  it  into 
an  elegant  ornament.     It  is  alib  frequently  ufed  in  mo-  - 
dern  architeclure. 

It  is  proper  to  obferve,  that  the  fphinx  of  t|}e  Egyp-  • 
tihns  is  faid  in  the  Aiiatic  Refearches  f  to  have  been 
found  in   India.     Colonel  Pearfe  was  told  by  Murari  1.  y^i  jj. 
Pandit,  a  man  of  learning  among  ihe  Hindoos,  that  theo.  334. 
fphinx,  there  cTOAeA/in^h,  is  to  appear  at  the  end  of  the 
world,  and  as  foon  as  he  is  born  will  prey  on  an  ele- 
phant';  he  is  therefore  figured  feizing  an  elephant  in  his 
claws  ;  and  the  elephant  is  made  fmall,  to  ihow  that  the 
/ngh,  even  a  moment  after  his  birth,  will  be  very  large  • 
in  proportion  to  it.     But  in  oppoiition  to  this  account 
given  by  Murari  Pandit,  the  late  Sir  William  Jones,  the 
learned  and  illuftrious  preiident  of  the  Aiiatic  Society, 
was  aiTured  by  feveral  Brahmans,  that  the  iigure  taken 
for  a  iphinx  was  a  reprefentation  of  a  lion  feiz!ng  a 
young  elephant.     This  point  therefore  requires  fartner  , 
invcftigation. 

Sphinx,  HAWK-Moth,  a  genus  of  inie^s  belong-ng 
to  the  order  of  /epidoptera.    .See  Entomoi-OGY  ln^ex. 

SPIGEHA,  WoRM-GRASS,  a  genus  of  plants  be- 
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lon^ng  to  tbe  cti&  of  pentandria ;  and  in  tiie  natoral 
iyltem  arranged  under  tbe  47^])  order,  Stellatte.  Sea 
BoTAKT  and  Materia  Medica  lndex. 

SPICE,  any  kind  of  aromatic  drug  that  has  bot  and 
pungent  qualities ;  Tucb  are  pepper,  nutmeg,  ginger, 
ctnnaaion,  cIoves,  &c. 

SpicE.I/Unds,  in  tbe  EaH  Indies.  See  Bakda,  MO' 
l.VCCA-[/Uinds,  and  Ckylon. 

SPIDER.     Sce  Aranea,  Entomoloct  lndex. 

SPIDERWORT.   SeePHALAMCIUM.lBoTANT  //»- 

SPIGNEL.    See  AthamaNTA,         5       ''«*• 

SPIKE,  or  OU  ofSpiK£j  a  naatc  given  to  an  eflen. 
tial  oil  didilled  from  lavender,  and  much  urcd  by  the 
▼arni{h-makers  and  the  painters  in  enamel. 

SPIKENARD.    See  Nardus,  Botakt  lttJex. 

SPILANTHUS,  a  genus  of  plants  beloog^ng  to  tbe 
«la&offyngenefia.     See  Botany /m/«x. 

SPINA  CERYINA,  an  old  name  for  rbamaus  catbar» 
.^cus.    See  Rhamnus,  Botany  InJe». 

SpiNA-Venlofa,  in  Surgery,  that  fpecies  of  corruption 
«f  tbe  bones  which  take*  its  rife  in  the  intemal  parts, 
and  by  degrecs  enlarges  tbe  bone,  and  raifes  it  into  a 
tumor.     See  Surgert. 

SPIN ACIA,  Sfinage,  a  genus  of  plants  belonging 
to  tbe  cla(s  of  dicecia }  and  in  tbe  natural  fyftem  arran- 
ged  under  tbe  I2th  order,  Holtraceee.  Sce  BotaNT 
Index  s  and  {ot  an  account  of  tbe  metbod  of  cultiTatiag 
i^nage  in  the  garden,  fee  Gardening. 

SPINAGE,  or  Spinach.    See  Spinacia. 

SPIN^,  in  £o/<iiiy,  thoms,  rigid  prickles:  alpecies 
mSarma,  growine  on  yarious  parts  of  certain  plants  for 
thdr  defence ;  Jpinee  ramarum  arceni  peeora.  On  tbe 
branches  we  find  esamples  in  tbe  pjrus,  prunus,  citms, 
hippopbaes,  gmelina,  rhamnus,  iTcium,  &c. }  on  tbe 
leaves,  in  tbe  aloe,  agave,  yucca,  tlex,  hippomane,  tbeo- 
pbraita,  carlina,  &c. }  on  tbe  calyx,  in  the  carduus 
cnicus,  centaurea,  mc^uccella,  galeopGs,  &c. ;  on  the 
iruit,  in  the  trapa,  tribolus,  inurex,  ^pinada,  agria6> 
nia,  datura,  &c. 

SPINAL  marrow.    See  Anatoht  Index. 

SPIN  A  LIS,  in  ytnalomy,  the  name  of  ieTeral  mnlclea, 
'&C.  of  the  fpine. 

SPINDLE,  in  Geometry,  «  iolid  body  generated  by 
tbe  revolution  of  ibme  curve  line  about  its  baie  or  douUe 
«rdinate ;  in  oppoStioB  to  a  conoid,  wbicb  is  generated 
l)y  the  rotation  of  the  cunre  about  its  axis  or  abici&, 
perpendicular  to  its  oidinate.  The  fpindle  u  denomina- 
ted  circular,  elBptic,  hyperbdlic,  or  parabolic,  accoiding 
to  the  iigure  of  tts  generating  curre. 

SPINDLE-TREE.    See  EuonyMits,  Botant  Inden. 

SPINE,  SriNA  ooRsi.   See  Amatomt,  N°  jo. 

Spine.     See  Sfin£. 

SPINET,  or  Spinnet,  a  mtlGcal  bOnniient  ntnkcd 
in  tbe  iecond  or  tbird  place  among  barmonious  initra- 
ments.  It  confifts  of  a  cheft  or  beUy  made  of  the  moft 
porotts  and  reSnous  wood  to  be  found,  and  a  table  of 
fir  gluedon  flipsoFwood  called  ^mm^r/,  which  bear 
on  the  fides.  On  tbe  table  are  railed  two  little  promi- 
nences  or  bridges,  wheran  ate  placed  ib  many  pins  as 
there  ara  ehords  or  Rrtngs  to  the  inilniment.  It  is 
played  on  by  two  ranges  (»  continued  keys,  the  fbrmer 
range  being  the  order  of  the  diatonic  icale,  and  that  be- 
hind  the  ordet  of  the  8rtificial  notes  or  iemitones.  Tbe 
keys  are  to  many  flat  pieces  of  wood,  which,  touched 
vd  preScd  down  at  the  end,  make  the  other  taiic  • 
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jack  wbtGh  ilrikes  and  founds  the  itringa  bjr  memt  o(tk  llhpl 
end  of  a  crow^s  quill,  wberewitb  it  is  anned.  The. ga  ^*.  •j 
firft  Arings  are  of  bra&,  th^  other  more  delicate  onereiy^^g 
ileel  or  iion-wire  ;  they  are  all  ilretched  over  tbem»»~  ; 
btidges  already  mentioned.    The  figiiK  of  tbe  ijaimii  { 

a  long  fqtiare  or  parallelogtam ;  fome  call  it  an  h^ 
coached,  and  the  harp  an  invtnedfpinei.  See  the  articie 
Harp. 

This  inilrument  is  generally  timed  by  tbe  ear,  which 
method  of  the  pra£tical  muficianB  is  ibnndcd  on  a  iup. 
poStion  that  the  ear  is  a  pei£BA  judge  of  an  ofiaTe  and 
•  fifU).  Tbe  general  rule  is  to  begin  at  a  certain  note, 
as  C,  taken  towards  the  middle  of  the  inSmnient,  and  I 

toning  all  tbe  odaves  up  and  down,  and  alib  tbe  fifth<t, 
reckoning  ieren  (eautones  to  eacb  fiftb,  by  which  meaas 
tbe  wbole  is  tuned.  Somettmes  te  tbe  common  or  im' 
damental  play  of  the  fpinet  is  added  aaother  fimilar  one 
tn  uniibo,  and  a  third  in  odaTe  to  the  firft,  to  make  the 
harmony  tbe  iiiller ;  they  are  either  ph^yed  fep8nlely 
or  togetber  by  means  of  a  ftop  :  theie  are  called  daMe 
or  tnple  fpineU;  fometimes  a  play  of  Tioiins  ts  added, 
by  meani  of  a  bow,  or  a  few  wheels  parallel  to  the  key^ 
wbicb  prefs  the  ihings  and  make  tbe  fi>und  laft  as  loiig 
as  the  ■raSciaii  plea£s,  and  beigbten  and  fiiften  tbem 
more  or  leis,  as  tbey  aie  more  or  leia  peeiTed.  The 
harpfichord  is  a  kind  of  fpu)et,  only  with  another  Ht. 
pofition  of  the  keys  (iee  the  article  HARrsiCRmtD). 
The  inArument  takes  its  name  irom  the  fii)aU  qaill  endt 
which  touch  the  ftrings,  refi»nbGngj^M<r  or  thoms. 

SPINIF£X,  a  genus  of  plants  belonging  to  the  clifi 
•f  polygamia,     See  BotaMT  bidex. 

SPINNING,  in  Commerce,  tbe  ad  or  attafieda- 
Ctng  filk,  flax,  hemp,  woc^  bair,  or  otber  matters,  iato 
thread.  Spinning  u  either  perfiaimKd  on  the  wheel,  or 
with  a  diftatF  and  Tpindle,  or  with  other  machincs  pn». 
per  for  the  ieTeral  kinds  of  working.  Hemp,  flBx, 
nettle-tbread,  and  other  Uke  vegetable  matteis,  are  to 
be  wetted  in  Tpinnbg :  filks,  wimIs,  &c  are  fptm  diy, 
and  do  not  need  water ;  yet  theie  is  m  way  of  fpini)tng 
or  reeling  filk  as  it  comes  off  the  caies  or  balls,  wheie 
hot  and  even  boiUng  water  is  to  be  uied  riĕe  Siuc). 
The  Taft  variety,  and  the  importance  of  thaie  bnnches 
of  our  manu&dures,  '«^hich  are  piodnced  iirera  cotton, 
wool,  and  flax,  fpun  bto  yam,  together  witb  the  dwap- 
ners  of  provifions,  and  the  low  prioe  of  laboor  in  aaaay 
ibreign  countrica,  which  are  our  rirals  in  trade,  faave  oc- 
cafiaii)ed  many  attempts  at  home  to  reiuler  fpinningmore 
eafy,  cheap,  and  expeditious ;  for  wbich  iee  CoTTOH- 
S^nmng  and  COTTON  iAlUJS. 

To  give  an  intelUgible  and  accante  deitnption  <tf  a 
cotton  mill  would  be  abundant  emplojrment  fbr  a  vo- 
lume.  Our  Umitt  admit  of  nodiing  like  this ;  but  as 
we  are  certain  diat  many  of  our  readen  bave  viewed  » 
cotton  mill  wilh  wonder,  but  not  with  intelligence,  or 
wlth  leifure  to  trace  tbe  fteps  by  which  the  wool  £ram 
the  bag  ultimately  aHiimes  the  ibrm  of  a  vety  fine  thicad. 
Bewildered  by  fiicb  a  compUcation  of  ma^neiy,  all  in 
rapid  motion,  Tcry  iew,  we  imagine,  are  able  to  recelled 
with  diiUn£hiefs  and  intelligence  the  eiTential  part  af 
the  progrefs  by  which  the  form  of  the  cotton  is  fo  wan> 
derfidly  changed.  Such  reader»  wilt  not  tbink  a  page 
or  two  miiinnploycdy  tf  they  are  thereby  able  to  Diider. 
ftand  this  particular,  to  which  all  the  jiSL  of  tbe  ptoce& 
is  fubiervient. 

We  pais  over  tbe  opeiation  of  mdiog,  by  wUdi  aH 
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Im^  tk  diMwi  imooaltde*  ef  die  eotton  ircol  ate  reroo- 
■■»'-"■'  vcd,  nid  the  wholc  U  reduced  to  an  unifonD  thin  Aecce, 
ibout  20  inches  broad.  Tbi*  is  gradually  detacbed 
froai  the  finiftiing  caid,  and,  if  allowed  to  hang  down 
haa  it,  woold  pile  up  on  tbe  iloor  as  long  a«  tne  mill 
continues  to  work }  but  it  h  guided  off  from  the  card, 
vci7  tendeily,  in  a  horizontal  dire£lion,  by  laying  its 
detached  end  over  a  roller,  whicb  is  Aowly  tumed  round 
by  the  macbine.  Another  roller  lies  above  the  Aeece, 
piefling  it  down  by  iu  weight.  Bj  this  preflure,  a 
gentle  nald  is  taken  of  the  Aeece,  and  tkeref(Mre  tbe  Aow 
aotion  of  the  rollen  diaws  it  gently  from  the  card  at 
the  bme  lale  as  it  i«  di&ngaged  by  the  comb ;  but  be- 
ttveen  the  card  and  the  rollers  •  iet  of  finooth  pins  are 
placed  in  two  rows,  leading  from  the  card  to  tbe  rollers, 
.  and  gradually  approaching  each  otber  as  we  approacb 
the  rollcrs.  fiy  thele  pins  the  broad  deece  is  henuned 
inon  both  fides,  and  gradually  centrad^ed  to  a  thick  roll ; 
and  in  tlus  fiate  paiTe*  between  the  rollers,  and  is  com- 
preSied  into  a  pretty  firm  flat  riband,  about  two  incbes 
broad,  wbich  &lls  off  irom  the  roUers,  aad  ^s  up  in 
deep  tii^late  cans  iĕt  below  to  receive  it. 

It  U  upon  tlu*  ffiipe  or-  riband  of  cotton  wool  that 
the  operatioBi  oi  fpimMng  begin*.  Ths  general  e§k& 
of  the  Ipinning  prace(s  is  to  diaw  out  this  maflive  roU, 
and  to  twift  it  ai  it  is  drawn  out.  But  this  is  not  to 
be  dooe  by  the  fingers,  pulling  out  as  many  ootton  fibre< 
at^once  as  aic  neccAary  for  compeSng  a  thread  cf  At 
intended  fiiienefs,  and  contiouine  tbis  manipulation  regu- 
Jarly  acroik  the  whole  end  ef  the  liband,  and  thus,  ai  it 
were,  nibbling  tbe  whole  of  it  away.  Tbe  fingers  muil 
lie  dwe^led,  tor  this  purpoic,  by  an  attentive  eye.  But 
bv  petionning  tUs  by  machineiy,  die  whole  riband  muft 
be  drawn  out  togetber,  and  twiAed  as  it  is  drawn.  Tbi* 
ieqoite5  great  art,  and  veiy  delicate  managemcnt.  It 
cannot  be  done  at  oncc  i  that  is,  the  ootton  roU  cannot 
firft  be  ilretched  er  drawn  eut  to  the  leneth  that  is  ul- 
tinvately  produced  from  a  tenth  of  an  incn  of  the  roH, 
and  then  be  twiAed.  Theie  u  net  cohefion  cnough  for 
tbis  purpele }  we  ihould  only  break  off  a  bit  of  the  roU, 
and  could  make  no  &itber  ufe  of  it.  The  Sbns  of  cot- 
ton  are  very  little  implicalcd  among  each  other  in  thc 
xoU,  becaule  the  opeiauon  of  carding  ba*  laid  tbem  al- 
a>oft  parallel  in  the  reU ;  and  though  compreSed  a  iittle 
by  its  contra&ion  from  a  Aeece  oi  20  incbes  to  a  ri> 
band  of  only  twe,  and  afterwards  compreffied  betwecn 
tbe  diichaiging  roUer*  of  the  carding  niachine,  yet  they 
cobere  h  ll^btly,  that  a  few  fibres  may  be  drawn  out 
svithout  bringing  many  othei*  along  with  them.  For 
tbefe  reafons,  tbe  whole  thickneis  and  breadih  of  two  or 
three  inche*  of  the  tiband  is  Aietched  to  a  very  minutc 
qaantity,  and  then  a  very  Aight  dcgiee  of  twift  is  given 
.  it,  viz.  about  thiee  tutn*  in  the  inch  ;  fo  that  it  Aiall 
now  compole  an  eitremely  ibft  and  fpungy  cylinder, 
which  cannot  be  called  a  thread  or  cord,  becaufe  it  has 
feavcely  any  firmne(«,  and  is  merely  rounder  and  much 
Heoderei  than  beibre,  being  ilretcbed  to  about  thiice  its 
Sonuei  length.     It  is  now  called  ilab,  or  ioove. 

AJtheugh  it  be  ftiU  extieiaely  tcndei,  and  wiU  nel 
carty  a  weigbt  ef  two  ounces,  it  is  moch  moTe  cohefive 
than  before,  becauic  the  twift  eiven  to  it  makcs  aU  the 
leneitudinal  fibret  bind  each  otbei  together,  and  com» 
ftm  thole  which  lie  athwart ;  therefoie  it  mll  require 
more  force  to  puU  a  fibre  from  among  tbe  reft,  but  ftiU 
oot  nearly  eneugh  to  Wwak  it.    In  diHiinng  out  a  fingle 


ft%tty  othets  we  drawn  out  along  With  tt ;  and  iF  we  Spinaui^^ 

take  hold  of  the  whole  a9emb)age,  in  two  placet,  about ' 

an  inch  or  two  incbes  afundei,  we  IhaU  find  thU  we 

may  draw  it  to  near  twice  its  length  withaut  any  riflc 

of  its  feparating  in  any  inteimediate  pait,  01  becomiag 

much  fmaller  in  one  part  tban  another.     It  &ems  to 

yield  equably  over  all. 

Such  is  tbe  ftate  of  the  ilab  or  roove  of  the  firft  for-- 
mation.  It  is  ufually  called  the  preparatim  ;  and  the 
operation  of  fpinning  is  conddered  as  not  yet  bc^wu 
This  prepaiaUon  is  the  moft  tedious,  and  requires  moie 
attendance  and  band  laboui  than  any  fubrequent  part  o( 
the  piocefs.  Foi  the  ftripes  or  ribands  hota.  which  it 
u  made  aie  fo  light  and  bulky,  that  a  few  yaids  only 
can  be  piled  up  m  the  cans  (et  to  ieoeive  them.  A  per- 
fi>n  muft  thereCsre  attend  each  thread  of  ikb,  to  joii» 
frelh  ftripes  a»'  they  are  expended.  It  is  alfo  the  inoft 
important  in  the  manufa6iure  :  ibr  at  every  inch  of  the 
ilab  meets  with  precifely  the  fame  drawing  and  the  iame 
twtfting  in  the  fubfequent  paits  of  the  procefs,  there&re 
cvery  inequality  and  fault  in  the  ilab  (indeed  in  the- 
Aeece  as  it  qmts  the  finiiliing  card)  will  continue  through 
the  whole  maniifadoie.  The  fpinning  of  cotton  yam 
now  diyides  into  two  brancbes.  The  firft,  perfoimcd 
by  what  are  called  jenniei,  per&dly  refembles  the  an- 
cient  fpimung  with  the  difiaff  and  fpiiidle  j  die  other, 
caiiMi /piitmitg  ef  tv)ifl,  is  an  imitation  of  die  ipinning 
witb  tbe  fly-wheel.  They  differ  in  the  ikme  manner  as 
Hm  fpinning.  with  the  old  wool  or  cotton  wheel  diffeis 
from  the  fpinning  with  the  flax-wheel.  Mr  Aikwright^s 
chief  inveiition,  tbe  fnbftitutioa  of  machinery  for  the  im- 
mediate  work  of  the  buman  finger,  is  feen  only  in  the 
manu&dlure  of  twiil.  We  Aiall  therefore  confine  our 
attention  lo  this. 

The  ieft  of  the  proceis  is  little  moie  tban  a  repeti' 
tion  of  that  gone  through  in  making  the  firft  ilab  or 
roove.  It  is  lormed  on  bobins.  Thefe  ara  fet  on  the 
back  part  of  the  drawing  fiame ;  and  the  end  of  the 
flab  is  biought  forwards  toward  the  attendtng  work- 
man.  As  it  comes  forward,  it  is  ftretcbed  or  drawn  lo- 
about  foar-thirds  of  its  romiei  length,oTlengthened  one- 
thiid }  and  is  then  twiiled  about  twice  as  much  as  be- 
fore,  and  in  this  Aate  wound  up  on  another  bobin.  1» 
(brae  mills  two  rooves,  after  having  been  properly  drawn, 
ara  bnought  together  through  one  hole,  and  twiiled  inte 
one ;  but  we  believe  that,  in  the  greatei  numbei  of 
mills,  this  is  deCerred  to  the  fecond  drawing,  It  is  on- 
ly  after  the  fiift  drawins;  that  the  produce  of  the  opera- 
tion  gets  the  name  oi  ttab  ;  before  this  it  is  caUed  ^rr- 
paraiiott,  or  roove,  or  by  fome  other  name.  The  ilab  is- 
is  AiU  a  very  feeble,  foft,  and  deUcate  yam,  and  will  not 
carry  much  more  weight  than  it  did  before  in  the  forn» 
ef  ioove.  The  perfe£tion  of  the  ultimate  tbread  01  yam 
depends  on  this  extreme  ibftners ;  for  it  is  this  only 
which  makes  it  (ufceptible  of  an  equable  ftretching  j  all 
ihe  fibres  yielding  and  ieparating  sdike. 

The  next  operetion  is  the  Jtnnd  ilrawing,  which  no^ 
way  differs  from  tbe  firft,  except  in  the  dii&ient  pro- 
portionings  of  the  lengthening,  and  the  proportion  be- 
tween  the  lengthening  and  tbe  iubfequent  tmft.  Ot^ 
thefe  points  we  eannot  give  any  very  dillind  iiiforo 
mation.  It  is  di£ferent  in  different  mtlls,  and  with  dif'' 
ftrent  fpecie*  of  cotton  wool,  as  may  be  ealily  imagin- 
ed.  The  immediate  mechaniiin  or  manipulation  muft 
be  AuliiiUy  acconunodated  t#  the  nature  of  that  fri£ti«n^ 
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_  SiMpniog.  wbich  the  iibrcs  of  cotton  cxert  on  each  other,  ena- 
*  bliiig  one  of  thein  to  pull  others  along  with  it.  Thi» 
ts  greally  aided  by  the  contorted  curled  form  of  a  cot- 
ton  fibre,  and  a  coniiderable  degree  of  eladicity  which 
it  poiTciTes.  In  this  refpeft  it  greally  refemblcs  wooHcn 
fibres,  and  differ$  exceedingly  from  thofe  of  flnx  :  and 
it  is  for  this  reafon  that  it  is  fcarcely  poiTible  to  fpin 
flax  in  this  way  :  its  fibres  become  Unk,  and  take  any 
Aiape  by  the  ilightelt  compreilion,  efpecially  when 
damp  in  the  ilightell  dcgree.  £ul  beCdes  this,  the  fur- 
face  of  a  cotton  fibre  has  a  harihnefsor  roughnefs,  which 
greatly  augments  their  mutual  fiidion.  This  is  pro> 
babiy  the  reaibn  why  it  is  fo  unfit  for  tents  and  other 
dreirmgs  for  wounds,  and  is  refured  by  the  furgeon 
eyen  in  the  meaneil  horpitals.  But  this  harihneis  and 
its  elaAicity  fit  it  admirably  for  the  manufaAure  of 
yarn.  Even  the  ihortne^s  of  the  fibre  is  favourable ; 
and  the  manufa£ture  would  hardly  be  poinble  if  the 
fibre  were  thrice  as  long  as  it  generally  is.  If  it  be 
juil  fo  long  that  in  the  Snilhed  thread  a  fibre  vrill  rathrr 
break  than  come  out  from  among  (he  rell,  it  is  pliiin 
that  no  additional  length  can  make  the  jam  any  Arong- 
er  with  the  iame  degree  of  compreiHon  by  twining.  A 
longer  fibre  will  indeed  give  the  fame  firmnefs  of  adhc- 
rence  with  a  fmaller  compreirion,  This  would  be  an 
^dvantage  in  any  other  yam ;  but  in  cotton  yam  the 
comprefiion  is  already  as  ilight  as  can  be  allowed ;  trere 
it  lefs,  it  would  become  wooUy  and  rough  by  the  imalleft 
uiage,  and  is  already  too  much  difpored  to  teazle  out. 
It  can  hardly  be  ufed  as  fewing  thtvad,  Now  fappofe 
the  fibres  much  longer ;  (oiae  of  them  may  chance  to 
be  rtretched  along  the  ilab  through  their  whole  length. 
'If  the  dab  is  pulled  in  oppoike  direftions,  by  pinching 
it  at  each  end  of  ruch  iibres,  it  is  plain  tbat  it  will  not 
(Iretch  till  this  fibre  be  bruken  or  draivn  out ;  and  that 
while  it  is  in  its  extended  ilate,  it  is  aAing  on  the  other 
fibres  in  a  very  unequal  manner,  according  to  their 
poCtions,  and  renders  the  whole  apt  to  ftparate  more 

■  trregularly.     This  is  one  great  obilacle  to  the  fpinning 

of  flax  by  fimilar  machincry  ;  and  it  has  hitherto  pre> 
vented  (we  belicvc)  the  working  up  of  any  thing  but 
the  Jhorti  or  tomr,  which  is  feparated  from  the  long  fine 
fla.\  in  the  operation  of  hatcheling. 

A  third,  and  fometimes  even  a  fourth,  dra^wing  is 
given  to  the  ilab  formed  on  the  bobins  of  this  feeond 
operaiion.  The  ilab  prodnced  is  now  a  ilender,  but  llill 
extremcly  foft  cord,  fufceptible  of  confiderable  exteniion, 
without  riik.  of  feparation,  and  without  the  fmalleit 
chance  of  breaking  a  iingle  fibre  in  the  attempt.  In 
one  or  more  of  the  preparatory  drawings  now  deferibed, 
tivo,  and  fometimes  three  (labs,  of  a  former  drawkig,  are 
united  before  the  twifl  is  given  them.  'J^hc  praAice  i* 
differcnt  in  different  mills.  It  is  plain,  that  unl«ft  great 
care  be  t^ken  to  prcferve  the  flab  cxtremely  ibft  and 
comprcffible  during  ihe  whole  procefs,  the  fubfequent 
drawing"becomes  more  precarious,  and  we  ron  a  n&  of 
Bt  lail  making  a  bad  loofe  thread  inl^ead  of  a  untform 
and  fimple  yam.  Such  a  thread  will  have  rery  Uttle 
lateral  connejlion,  and  will  not  hear  mwch  hindling 
without  feparating  into  Arands.  The  pe'rf«ftion  of  the 
yam  depends  on  having  the  ]aft  flab  as  fice  of  all  ap> 
pearance  of  Arands  as  poffible. 

The  laft  operalion  is   the  fp!nntng  this  ilab.     This 
hardly  differs  from  the  fcregoing  drawings  iii  any  thing 
but  the  twift  that  is  given  it  aftcr  the  lail  ilrptching  in 
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its  length.     This  5s  much  greater  than  ar.y  of  tlt  ph- 
ceding,  being  intended  to  give  the  ysm  hardneft  Rd** 
finnnets,  io  that  it  will  iiow  break  ratlier  than  Bieich 
any  more. 

The  reader,  moderalely  acrjuainted  tvith  mecknics, 
cannot  but  perceive  that  each  of  the  operaliom  iiow 
dercribed,  by  which  the  roovc  is  changed  into  the  foft 
flab,  and  each  of  thefe  inlo  one  ilendercr  and  foinewIiit 
firmer,  by  altemately  lesrling  out  and  twining  the  fflft 
cord,  is  a  fubftiiuie  for  a  fingle  pull  of  the  fingersnd 
thumb  of  the  fpinfter,  which  Ihe  accommodales  preciie. 
ly  to  the  peculiar  condition  of  the  lock  of  wool  whidi 
flie  touches  at  the  moment.  She  can  follow  tbis  through 
all  its  irregularities  ;  and  perhaps  no  two  fuccecdhig 
plucks  are  alike.  But  when  we  cannot  give  ihis  mo. 
mentary  attention  to  every  minute  portion,  we  mull  be 
careful  to  introduce  the  roove  in  a  ftate  of  perfea  nni. 
formity  ;  and  then  e^eiy  inch  being  treated  in  the  ianK 
manner,  the  final  Tefult  will  be  e<iuable— the  yatn  wiU 
be  unifomi. 

We  are  now  to  dercrlbe  the  mechBnifm  by  which  all 
this  is  effe£ted.  •  But  we  do  not  mean  to  defcribe  a  cot- 
ton  mill }  we  only  mean  to  defcribe  whal  eomes  into 
immediate  conta^  with  the  tbread  ;  and  in  fo  doing, 
to  confine  outfelves  to  what  is  neceffary  for  makirg  the 
reader  perceive  ils  ability  to  peribrm  the  required  ttik. 
We  fee  many  cafes  where  indiWduals  can  apply  tlnt 
knowledge  to  uieful  pui^fes.  M ore  than  this  trjoU, 
we  think,  be  improper,  in  a  national  potnt  of  view. 

Let  ABC  rcprefent  the  fedion  of  a  roller,  wholĕ 
l^vot  D  does  nottum  in  a  pivot  hole,  but  in  th« 
bottom  of  a  long  narrow  notch  D£,  cut  in  an  in» 
Aandard.  ahc  \i  ihe  le^on  of  another  iron  roUer, 
whofe  pivot  d  is  in  the  fame  no<ches  at  each  end,  tvhtk 
the  rolier  itfelf  lies  or  refts  on  the  roller  ABC  bdow 
it.  The  furf(ices  of  lhefe  rollers-are  Autcd  lengthwiiĕ 
like  a  column  ;  only  the  Autingt  are  very  fiBall  sad 
iharp,  like  deep  rtrokes  of  engr8ving  very  clofc  lojje- 
ther.  It  is  plain,  that  tf  the  roUer  ABC  be  tnadeto 
tura  flow}y  round  its  axis  by  machinery,  tn  the  dhec. 
tion  ABC  (as  exprefled  by  tlje  dart),  the  roughneSoT 
the  Autings  tvill  take  hold  of  the  fimilar  roughneis  af 
the  upper  roller  ahe,  and  carry  tt  round  alfo  in  ihe 
dire^Hon  of  the  dart,  while  its  pivots  are  engaged  in 
thenotches  DE,  which  tbcy  cannot  quit-  If  iheir- 
forc  we  introduce  the  end  T  of  the  cotton  ftring  or  li- 
band,  (anned  by  the  carding  machine,  it  will  be  pcBed 
in  by  this  raotion,  and  will  be  delivered  out  on  the  otlMr 
fide  at  H,  confiderahly  cofflpreffed  by  the  t^-eight  of  die 
upper  roller,  which  i»  of  iron,  and  is  alfo  preUed  donn 
by  a  letrtr  which  refts  on  its  pivots,  or  otber  propet 
phiees,  and  is  loaded  with  a  weight.  Tbere  is  nothing 
to  hinder  this  motion  of  the  riband  thos  compreSed* 
between  the  rollers,  and  tt  will  therefore  be  dratra 
through  from  the  cans.  The  compreffed  part  it  H 
would  hang  down,  and  be  piied  up  on  the  flooras'itis 
dratvn  through  ;  bdt  it  is  not  permitled  to  hang  dowt 
in  this  mantier,  but  i»  brougbt  to  another  pair  of  &iif 
fltiledironroll(HrsK  and  L.  SuppoAng  this  pair  t>f  roSen 
to  be  of  the  fame  diaraetar,  aitd  to  tura  round  in  the 
iame  time,  and  in  the  fante  direftion,  with  the  railcn 
ABC,  abc;  it  is  plain  tbat  K  aitd  L  drag  in  tbe  cna> 
preffed  riband  at  I,  and  Would  de1iver  it  on  tbe  other 
iide  at  M ,  fiill  more  compreffed.  But  the  roUer  K  ts 
made  (by  the  wfaeelw«rk)  to  t»m  rouad  more  ftrifi^ 
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ki«gi  Am  ABC.  The  difierence  of  Tclocltjr  at  the  fur^e  frame. 
^r^^o^  therollers  is,  however,  very  fmall,  feldom  exceeding 
one  part  in  I2  or  i  j.  But  tbe  confequence  of  thi»  dir» 
brence  is,  that  the  flL«n  of  cotton  HI  will  be  lengthen' 
ed  in  the  (ame  proportioa  ■,  for  the  upper  rollers  pref- 
£ttg  on  the  under  ones  wilh  a  conliderable  force,  their 
diarp  Autings  take  good  hold  of  the  cotton  between 
thein ;  and  fince  K  and  L  take  up  the  cotton  fafter 
than  ABC  and  atr  de]iver  it  out,  it  muA  either  be  for- 
dbly  puiled  through  between  the  fir(l  rollen,  or  it  muft 
be  Aretched  a  little  by  the  fibres  Aipping  aotong  each 
other,  or  rt  muft  break.'  When  the  extenrion  is  kt  verj 
moderate  as  we  have  jull  now  fad,  the  unly  effe£l  of  it 
is  merely  to  begin  to  draw  the  fibres  (which  at  prefent 
are  fying  in  every  polBble  diredion)  into  a  more  favour- 
able  poStion  for  the  fubfequent  eKtendons. 

The  fibres  being  thus  drawn  together  into  a  more 
favaurable  pofition,  the  cotton  is  introduced  betwieen  a 
tbird  pair  of  rollers  O,  P,  condruded  in  the  (kme  wajr, 
bnt  fo  moved  by  the  wheelwork  that  the  furface  of  O 
moves  nearly  or  fully  twice  as  fail  as  the  iiirtace  of  K. 
The  roller  P  being  alfo  well  loaded,  they  take  a  firm 
hold  of  tlie  cotton,  and  the  part  between  K  and  O  is 
nearly  or  iiilly  doubled  in  its  len^h,  and  now  requires 
B  Ilttle  twining  to  make  it  roundiOi,  and  to  confolidate 
it  a  little; 

It  i*  thereibre  led  Aoping  downwards  into  a  hole  or 
c^e  in  the  upper  pivot  of  the  firil  ily,  called  ijact.  This 
tnms  round  an  upiight  axTS  or  fpindle }  the  lower  end 
pf  whkb  has  a  pidley  on  it  to  give  it  motion  by  means 
of  a  band  or  belt,  which  paffes  round  a  drum  that  is 
tnmed  by  the-machinery.  This  jack  is  of  a  very  inge- 
noDS  uul  complicated  conftru£Uon.  It  is  a  fubflitute 
Jor  the  fly  of  the  common  Tpinning  wheel.  If  made 
Iire«ifely  in  the  £arm  of  that  fly,  the  thread,  lieing  fo 
'*ery  bulky  and  fpongy,  and  unable  to  bear  clofe  pack- 
tag  <m  the  bobin,  wculd  fwag  out  by  the  whirling  of 
the  fly,  and  would  never  coil  up.  The  bobin  theretbre 
u  made  to  fa'e  horizontally  ;  and  this  occafians  the  com- 
plication,  by  the  diKculty  of  giving  it  a  rootion  round 
a  faorizantal  axis,  in  order  to  ccal  up  the  tr^-ided  roove. 
Mr  Arkwright  has  accomplilhed  thia  in  a  very  ingeni- 


Otts  manner ;  the  effential  circumAances  of  which  we  Ihall 

hete  brieily  defcribe.     A  is  a  roller  of  bard  wood,  ha- 

-nng  ita  Inriace  cut  into  (harp  Autes  longitudiRally.    On 

*he  axis,  which  projeAs  through  the  fide  of  the  gene- 

nl  fraitie,  there  is  a  pulley  P,  conne£ted  by  a  band  with 

«notber   pulley  Qj  tuming  with  the  horizontal  axis 

QR.       This  axts  is  made  to  tum   by  a  contrivance 

■which  ia  diftrent  in  every  dififerent  cotton  mill.     The 

£mpleft  of  all  is  to  place  above  the  piilley  C  (which  is 

■tumed  by  the  great  band  of  the  machinery,  and  thus 

'^tves  naUon  to  the  jack),  a  thin  circular  difc  O,  loore 

iipon  the  8xis,  fo  at  to  tum  round  on  it  without  ob- 

•Anidion.     If  this  diic  exceed  the  puUey  in  breadth 

.•boot  -rV*^  of  i"*  inch,  the  broad  belt  which  turns  the 

INillcy  ivili  aIfo  tum  it ;  but  as  its  diameter  is  greater 

tkan  tbat  of  the  pulley,  it  will  tum  fomewhat  llower, 

'and  wiU  therefoTe  'have  a  relative  motion  with  refped 

'to  the  axis  QK..     This  can  be  employed,  in  order  to 

ipve  tbat  axis  a  very  flow  motion,  iiich  as  one  tum  of 

■h  fcnr  2o  or  30  of  the  jaek.     THs  we  Ieave  to  the  in- 

gemitt-y   of  the  reader.     The  bobin  3,  on  which  the 

Toovc  is  to  be  coiled  up.  lies  on  this  roller,  its  pivots 

ing  tbrough  upright  ilits  in  the  fide$  ai  the  general 

Voi..  XIX.  Part  II. 


9^  p  r 

It  Iies  on  A,  and  is  inoved  nrand  by  it,  in  the  SpinnUis. 
iame  manner  as  the  uppermeH  of  a  pair  of  drawing  rol-  '  '  v  .  ' 
lers  lies  on  the  under  one,  and  receives  motion  from  it. 
It  is  evident  that  the  Auted  furface  of  A,  by  tumtng 
Aowly  round,  and  canying  the  weight  of  the  bobin, 
compreffes  a  little  ihe  cotton  that  u  between  them  ^ 
and  its  ilutings,  being  Iharp,  take  a  Aight  hold  of  it, 
and  caufe  it  lo  tura  round  aIfo,  and  thus  coil  up  the 
roove,  pulling  it  in  through  the  hole  £  in  the  upper 
pivot  (which  refembles  the  fore  pivot  or  eye  of  a  fpin- 
ning  wheel  ily)  in  fo  gentle  a  manner  as  to  yield  when-' 
ever  the  motion  of  the  bobin  is  too  great  for  the  fpeed 
with  which  the  cotton  ikein  is  dircharged  by  the  rollers. 

O  and  P N.  B.  The  axis  QR  below,  alfo  gives  mo- 

tion  to  a  guide  within  the  jack,  which  leads  the  roove' 
gradually  from  one  end  of  the  bobin  to  the  other,  and 
oack  again,  fo  as  to  cmI  it  with  regularity  tiil  the  bor 
bin  is  ruU.  The  whole  of  this  intemal  mechanilin  of 
the  jack  is  commonly  ihut .  up  in  a  tin  cylinder.  This, 
is  particularly  neceff»ry  when  the  whirling  motion  muit 
be  rapid,  as  in  the  iecond  and  tbird  drawingt.  If  open, 
the  jad(.s  would  meet  with  much  refiftance  from  the  air, 
which  would  load  tbe  miU  wltb  a  great  deal  of  ufelefs 
work. 

The  teader  is  defired  now  to  retnm  to  tlie  l>eginning 
of  the  procefs,  end  to  confider  it  attentively  in  its  differ- 
ent  ilages.  We  apprehend  tliat  the  de&ription  is  luiii- 
ciently  perfpicuous  to  make  him  perceiye  the  eiRcacy  of 
the  mechaiiifm  to  esecute  aU  thatis  wanted,  and  prepare 
a  (lab  that  it  uniform,  foft,  and  ilill  very  exteDfible  ;  in 
ihort,  fit  for  undergoing  tiie  lall  treatment,  by  'nhich  it 
it  made  a  fine  and  firm  yam. 

At  this  part  of  the  pcoceis  differs  from  each  of  the 
former,  merely  by  the  degree  of  twift  that  is  given  tq 
the  yam,  and  as  this  is  given  by  means  of  a  fly,  not  ma- 
terially  di&rent  fram  that  of  thc  fpinning  wheel  for  flax, 
we  do  not  think  it  at  aU  neceffary  to  iay  any  thing  mor6 
about  it. 

The  intelligent  leader  is  furely  fenfible  tbat  the  yara 
produced  in  this  way  muft  be  exceedingly  unifarm.  The 
uniformity  reaUy  produced  eveu  exceeas  aU  expe£lation  ; 
for  even  althougb  there  be  fome  fmall  inequalities  in  the 
carded  Aeece,  yet  if  there  are  not  matted.  clots,  which 
the  card  could  not  equalife,  and  only  confift  of  a  little 
more  thtckneft  of  cotton  in  fome  places  ihan  in  others, 
when  fuch  a  piece  of  the  ftripe  comes  to  the  ficft  roUer, 
it  will  be  rather  more  firetched  by  the  fecond,  and  again 
by  tlie  bobin,  aiter  the  firft  very  ilight  twining.  That 
this  may  be  done  v!it)i  greater  certainty,  the  weights  of 
the  firft  rooving  roUers  are  made  very  fmall,  (b  that  the 
middle  part  of  the  Acein  can  be  drawn  through,  whUe. 
the  outer  parts  remain  faft  held. 

It  is  faid  that  a  pound  of  the  fineft  Bourbon  cotton 
has  been  fpun  into  a  yam  extending  a  few  yards  beyond 
119  miles ! 

Thefc  contrivances  have  in  fon»e  parts  Qf  Scotland  7V"'!^'"' 
been  applied  to  the  fpinning  of  flax.  ^''*f  */ '** 

SpmmNG  Wheel.  A  very  confiderable  improvement  ^ j  "Uj^-J^ 
has  becn  made  by  Mr  Antis  of  Fulneck  near  J!.eeds  oiragtment 
the  common   ^pinning  wheel.     It  Is  well  known,  that  o/Arli. 
biiherto  aiuch  time  has  been  Ioft  by  ftopping  the  wheel 
in  prder  to  (hift  the  thread  from  one  Aaple  on  ihe  Hyer 
to  another  ;  but  in  Mr  Anti$'s  wheel  tlie  bobbin  is  made 
to  move  backwards  and  forwards,  fa  as  to  prevent  the 
.  oeceHity  oi  this  per|<etual  interruption,  as  weU  as  to  ob- 
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vSate  tbe  danger  of  breaking  the  tKre&d  and  Iofing  the 
end.  This  U  e&^ed  by  the  axis  of  ihe  great  wheel 
bidng  cKtended  through  the  pillar  next  the  Tpinner,  and 
ibrmed  into  a  plnion  of  one  leaf  A,  which  takes  into  a 
CCCCXCIX  wheel  B,  feTen  inches  diameter,  having  on  its  periphery 
97  teeth  ;  fo  that  97  revolutions  of  the  great  wheel  caufe 
one  of  the  lefler  wheel.  On  this  leBer  wbeel  is  fixed  a 
ring  of  wire  rrc;  which,  being  fupported  on  fix  legs, 
Aands  obliguely  to  the  wheel  itielf,  touching  it  at  one 
part,  and  proje^ng  nearly  three  quarters  of  an  inch  at 
the  oppoGte  one :  near  the  fide  of  this  wheel  is  an  upright 
lever  C,  about  15  inches  long,  moving  on  a  centre, 
three  inches  from  its  lower  extremity,  and  conneded  at 
the  top  to  a  {liding  bar  D  }  from  which  rifes  an  upright 
piece  of  brafs  £,  which  working  in  the  notch  of  a  pul. 
lej  drives  the  bobin  F  backward  and  forward,  according 
>s  the  oblique  wire  forces  a  pin  G  in  or  eut,  as  the  wheel 
moves  round.  To  regulate  and  alGil  the  alternate  mo- 
tion,  a  weight  H  hangs  by  a  line  to  the  Aiding  bar,  and 
palTmg  over  apulley  1  rires  and  falls  as  the  bobin  ad- 
▼ances  or  recedes,  and  tends  conilantly  to  keep  the  pin 
ih  contaft  with  the  wire.  It  is  evtdent,  from  this  defcrip. 
tion,  that  one  ftaple  «nly  is  wanted  to  the  flyer ;  which, 
being  placed  near  the  extremity  K,  the  thread  paAing 
through  it  is  by  the  motion  of  the  bobin  laid  regularly 
thereon.  For  this  invention  the  Society  inllituted  at 
London  fbr  tbe  Encouragement  of  Arts,  &c.  gave  the 
author  a  preroium  of  twenty  guineas. 

SPINOSUS  CAULis,  in  Botany,  a  flem  covered  with 
Arong  woody  prickles,  whofe  roots  are  not  fuperficial, 
but  proceeding  from  the  body  of  tbe  llem.'  When  ap- 
plied'  to  a  \tM,  ffaHiifumfolium,  it  indicates  the  margin 
ninning  out  into  rigid  points  or  prickles,  qw)d  margine 
teeil  in  aeumina  durtora,  rigida,  pungentia. 

SPINOUS,  in  botany.     See  Spinosus. 

SPINOf/s  fifbes,  fuch  as  have  fome  of  the  rays  of  the 
baek  fins  running  out  into  thoms  or  prickles,  as  the 
perch,  &c. 

SPINOZA,  Beneoict,  was  bom  at  AmAerdam  the 
34th  November  1632.  His  btber  was  a  Jew  of  Por-' 
tugal,  by  profeiIion  a  merchant.  After  being  taught 
Latin  by  a  phyfician,  he  applied  himfelf  for  many  years 
to  the  ftudy  of  theology,  and  afterwards  devoted  him- 
felf  entirely  to  philofophy.  He  began  very  early  to  be 
diiTatisAed  with  the  Jewiih  religion  ;  and  as  his  temper 
was  open,  he  did  not  conceal  his  doubts  from  the  fyna- 
gogue.  Tbe  Jews,  it  is  faid,  oflfered  to  tolerate  his  in- 
fidelity,  and  even  promiled  hira  a  penfion  of  a  thoufand 
dollars  per  annum,  if  he  would  reraain  in  their  foctety, 
and  continue  outwardly  to  pra£lire  thr.ir  ceremonies. 
fiut  if  this  offcr  was  really  made,  be  rejeAed  it,  per- 
haps  from  his  averfion  to  hypocrify,  or  rather  becaufe 
he  could  not  endure  the  reAraint  which  it  would  have 
impofed.  He  alfo  leiiiied  being  conAituted  heir  to  an 
independent  ibrtune,  to  tbe  prejudice  of  the  natural 
claimants  ;  and  he  leamed  the  art  «^  poliihing  glafs  for 
fpedacles,  that  he  might  fubfiil  independently  of  every 
one. 

He  would  probably  bave  continued  in  the  fynago|irue 
fcr  rome  time  longer,  bad  it  not  been  for  an  accident. 
As  he  was  returoing  home  one  evening  from  the  the- 
atre.  he  was  nabbed  by  a  Jew  :  the  wound  was  Aight ; 
bnt  the  attempt  naturalW  led  Spineza  to  conclude  that 
the  Jews  had  formed  th«  defign  of  alTainnating  him. 
Afier  lenYing  tke  fjnagogue,  lie  bccame  a  Chrittian, 


and  frequented  the  churches  of  the  Lutherans  sind  CaT-  ^iijl 
viniils.  He  now  devoted  himfelf  more  than  ever  to  hi$*"^ 
favourite  philofophical  fpeculations  ;  and  finding  him- 
felf  frequently  intemipted  by  the  vifits  of  his  &iera{i, 
he  left  Amfte,rdam,  and  fettled  at  the  Hague,  where  he 
often  continued  for  three  montbs  togetber  wiihout  ever 
Aiiring  from  bis  lodging.  During  bis  reCdence  in  tbat 
cily,  his  hoftef5,  who  was  a  Lutheran,  aiked  him  ooe 
day  if  ihe  could  be  faved  while  ihe  continued  in  her  te> 
ligion  ?  "  Yes  (replied  Spinosa),  provided  you  j«n  to 
your  religion  a  peaceable  and  virtuous  Iife."  From  this 
anfwer  it  has  been  concluded  that  he  was  a  Chriiliaa 
in  appearance  only,  wbile  in  reality  he  regarded  all  re- 
ligions  as  indiSierent.  But  tbis  conclufion  wouldbe 
too  fevere,  even  if  the  woman  had  been  a  Mahometan. 
His  TraElatus  Theologico-politicus,  which  was  publiihed 
about  that  time,  is  a  better  proof  of  his  inCncerity  than 
a  thoufand  fuch  concIufiens  }  for  tbis^book  contains  all 
tbofe  do£lrines  in  embryo  which  were  alterwards  unfoId- 
ed  in  his  Opera  Pqflhuma,  and  which  are  generally  con- 
Cdered  as  a  fyAem  of  atheiiin. 

Piis  fame,  which  had  now  fpread  far  and  wtde,  obfi- 
ged  bim  fometimes  to  interrapt  his  phiIofophical  Teve< 
ries.  Leatned  men  vifited  bim  firom  all  qu8rters.  While 
the  prince  of  Conde  cemmanded  the  French  anoy  in 
Utrecht,  he  intreated  Spinoza  to  vifit  him ;  and  thongh 
he  was  abfent  when  tbe  phiIofopher  arrived,  he  retum- 
ed  immediately,  and  fpent  a  confiderable  time  witb  him 
in  converfation.  Tbe  elefh)r  Palatine  offered  to  mike 
Spinoza  profeflbr  of  philofophy  at  Heidelberg  }  whidi^ 
however,  he  declined. 

,He  died  of  a  confumption  at  the  Hague  on  tbe  2ift 
February  1677,  at  the  age  of  45.  His  Iife  was  a  per- 
petual  contradi^lion  to  his  opinions.  He  was  tempe- 
rate,  liberal,  and  remarkably  difinterefled  ;  he  was  ib- 
ciable,  affable,  and  friendly.  His  coBverfation  ms 
agreeable  and  inflru£Uve,  and  never  denated  from  tbe 
Arideil  propriety. 

The  only  edition  of  the  works  of  SjHnosa  that  we 
have  feen  is  in  two  voIumes'  fmall  4to;  the  fionner  of 
which  was  printed  at  Hamburg  in  the  ycar  1670,  md 
the  latter  we  know  not  where,  in  1677,  a  few  months 
after  his  death.  In  the  Tr4i3atus  Theohgin-pobint, 
already  mentioned,  be  treats  oi  prophtey  and  prtpiitt{ 
and  of  tbe  call  ofthe  Hebrews,  whom  he  aSiTms  tohire 
been  diilinguiihed  fi-om  other  nations  only  by  the  att 
mirable  form  of  their  govemment,  and  tbe  fitne&  of 
their  laws  for  long  prererying  their  political  flate.  He 
is  likewife  of  opinion,  or  at  leail  pretends  to  be  fb,  that 
God  may,  in  what  we  call  a  fupematttral  VMiy,  bave  gi- 
ven  political  inititutes  to  other  nations  as  weJl  as  to  the 
Hebrews,  who  were,  he  fays,  at  no  time  a  peculiar  pe»- 
ple  to  the  Supreme  Lord  of  beaven  and  eardi;  iat 
according  to  him,  all  hiftuty,  facted  and  pT»fane,  teiti- 
fies  that  erery  nation  was  bleffed  with  the  light  of  pra- 
phecy.  That  ligbt  indeed,  if  his  notions  of  it  he  j«Ai 
was  of  very  little  value.  He  labours  to  prove,  tliat  the 
prophets  were  diilinguiihed  from  other  men  on^^bythdc 
piety  and  virtue  ;  that  their  revelations  depended  ifhollf 
on  their  imaginations  snd  tbe  difpofitions  of  theiraBinds; 
that  they  were  often  grofsIy  ignorant  and  highly  pt^- 
diced  -,  tbat  the  fpeculative  oinnions  af  one  proplMt  mc 
feIdom  in  unifon  witb  thofe  of  anoiher ;  and  mt  tbdr 
writings  are  vahiable  to  us  ottly  fer  the  esedlent  inks 
which  he  acktiowledges  they  coDtua  iefpeAiiigdKp>e- 
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iMn.  )Hiof  piety  aad  virtae.  He  then  ptoeeecb  to  tteat  of 
r^  the  dinne  law  and  of  imiacles  ;  and  endearoun  to  prove 
tliat  DO  nuracle,  in  the  proper  fenfe  of  the  word,  caa 
have  been  at  any  time  perfomied }  becaufe  erery  thinj; 
happens  bj  a  neceAity  of  nature,  the  iefult  of  the  di- 
vinc  decrees,  which  are  from  all  etemity  neceSiuy 
t]Kmfelves.  He  acknowledges,  that  in  the  Scriptures, 
which  he  profefles  to  admit  as  true  hiAory,  miracles  are 
«{ten  mentioned  ;  but  he  bys  that  they  were  only  fin- 
gttlar  events  which  the  facred  hiHorians  imagineJ  to  be 
minculous:  and  he  then  gives  Ibme  \txj  cKtraordinarT- 
Tules  for  interpreting  the  books  of  the  Old  and  New 
Xeftaments  where  they  treat  of  miracles,  or  appear  to 
ibretel  iiituiie  events.  See  our  articles  Miracu:  and 
PaorHrcT. 

Having  thus  divefted  the  Scriptures  of  ever]r  thing 
chaiadenitic  of  a  revelation  from  heaven,  he  next  calls 
in  queAion  their  authenticity.  He  aiRrms,  in  contra- 
diraon  to  the  cleared  intemal  evidence,  ihat  the  Penta- 
teuch  and  all  the  other  hiAorical  books  muft  have  been 
written  bj  one  man  -,  and  that  man,  be  thinks,  could 
Bot  have  flouriftied  at  a  period  earlier  than  that  of  Ezra. 
The  grounds  of  this  opinion  are  unworthy  of  the  ta- 
lents  of  Spinoza ;  for  that  he  had  talents  is  incontro- 
vertible.  His  prindpal  objedion  to  the  authenticity  of 
the  Pentateach  is,  that  Mofes  is  made  to  fpeak  of  him- 
felf  in  the  third  perfon,  and  to  talk  of  the  Canaanites 
being  then  in  the  land;  and  becaufe  he  finds  in  his 
writings,  as  well  as  in  the  books  of  Jo(hua,  Judges, 
Ruth,  Samuel,  &c.  places  defigned  by  names  which  he 
Aippoles  they  had  not  in  the  early  ages  of  which  thefe 
books  contain  the  hittory,  he  concludes  that  thefe  wri- 
tings  muft  be  one  coropilation  from  ancient  records 
Biade  at  a  very  late  period  ;  more  efpecially  as  the  au- 
thor  often  fpeaks  of  things  of  great  antiquity  remaining 
to  tbis  day.  The  books  of  £fther,  £zra,  Nehemiah, 
«nd  Chronicles,  muft  have  been  compiled,  he  tbinks, 
imder  the  Maccabees ;  and  he  feems  to  confider  as  of 
eqiial  Talue  with  them  the  Aory  of  Tobit,  and  the  other 
two  apocryphal  tieatifes  intitled  the  Wifdom  of  Solomon 
and  £cclefiafticas. 

There  fenfele{s  cavils,  worthy  only  of  one  of  thole 
modem  fieethinkers  whofe  learaing,  in  the  opinion  of 
fii(hop  Warburton,  is  not  fu(ficient  to  carry  them  even 
to  the  confines  of  tational  doubt,  we  have  fufiiciently 
obviated  in  anolher  place  (fee  SCRIPTURE,  N*  g_3i.) 
Spinosa  urgesthem  againft  theother  books  of  the  Old 
TeRament.  The  prophccies  oF  Ifaiah,  Jeremiah,  £ze- 
kiel,  Daniel,  Hofea,  and  Jonah,  are,  as  we  have  them, 
only  fragment$,  he  fays,  of  the  writings  of  thole  men 
compiled  by  the  Pharifees  under  the  (econd  temple  from 
ancient  and  voluminous  records. 

In  the  midft  of  this  dogmatical  fcepticifm,  if  we  may 

ule  fucb  a  phrafe,  he  bears  fuch  a  teltimony  to  the  laft 

chapters  of  the  book  of  Oaniel,  as  we  ttkould  not  have 

looked  for  in  the  writings  either  of  a  Jew  or  of  a  Deift. 

After  detailiig  the  various  hypotheres  which  in  his  time 

were  held  rerpeding  the  author  and  the  intention  of  the 

boakof7a£;  in  which,  he  fays,  MoMusis  called  Sa- 

TAV,  he  proceeds  in  the(e  words :   "  Tranfeo  ad  Da- 

nielia  libtum ;  hic  fine  dubio  ex  cap.  8.  ipfius  Danielis 

fcripta  conbnet.     Undenam  autera  priora  feptem  capi- 

*•■  ta  delcripta  fuerint,  nefcio  • ;"  ihus  admitting  the  fa- 

^  *■  moiu  prophecy  oi  the  feventy  week^.    The  canon  of 

.  the  Olid  TeOament,  he  (ays,  was  finally  lettled  by  nb- 
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bini  of  die  Pharilalcal  fe£l,  who  wilhed  to  exclude  {tom  SpneM' 
it  the  books  of  Proverbt,  EecUfuffieSy  and  Ewhiel,  as        »       ' 
they  had  a£hially  eiduded  others  of  equal  VBlue  ;  but 
the  three  books  in  queftion  were  in&rted  by  the  inilu- 
ence  of  two  of  the  rabbis  of  greaber  wiidom  and  iate- 
grity  than  the  reft. 

That  fo  paradoxical  a  writer,  whobad  been  original< 
ly  a  Jew,  and  was  now  almoA  a  Deift,  Aiould  h8ve 
treated  the  New  Teftament  with  as  little  ceiemony  aa 
the  Old,  will  not  furprife  the  intelligent  reader.  He 
begins  his  remarks,  however,  vrith  aiRiming,  that  no 
tnan  can  perafe  the  ChriAian  Scriptures,  and  not  ac- 
knowledge  the  apoiUes  to  have  been  prophets ;  but  he 
thinks  Ihat  their  mode  of  prophefying  was  altogether 
di&ierent  from  that  which  prcvailed  under  the  Molaic 
difpenfation ;  and  that  the  gift,  whatever  it  was,  fbr- 
fook  them  the  inftant  that  they  left  off  /treaeUng,  as 
their  wiiings  have  to  him  every  appeanince  of  human 
compofitions.  This  diftin£tion  between  ChriAian  and 
Jewifh  prophecy  is'  the  more  wonderiul,  that  he  fouiMl( 
it  principally  on  the  diSimilarity  oijiyle  vifible  in  the 
writings  of  the  Old  and  New  TeAaments ;  though,  in 
his  fecond  chapter,  which  treats  of  the  works  of  the 
Jewiih  prophets,  he  fays  exprefsly,  "  Stylos  deinde 
prophetiae  pro  doqaentia  cujurque  prophetse  variabat, 
prophetiae  enim  £zekielis  et  Amolis  non  funt,  ut  illte 
£fai8e,  Nachumi,  eleganti,  fed  rudiore  ftylo  lcriptte." 
That  the  Hebrew  fcholar  may  be  convinced  of  the 
truth  of  this  remark,  he  recommendi  to  him  to  Audy 
diligently  the  writings  of  the(e  prophets,  and  to  confi. 
der  the  occa(ions  on  which  their  prophecies  were  utter- 
ed :  *•  Qu«  fi  omnia  reft6  perpendentur  (lays  he)  fa- 
cil^  oftendant,  Deum  inullum  habere  Aylum  peculiarem 
dicendi,  fed  tanium  pro  eruditione,  et  capacitate  pro- 
phctae  eatenus  eOĕ  elegantem,  compendiofum,  reyerum, 
rudem,  prolixum,  et  obrcurum."  Another  objeAion 
brought  by  Spinoza  againft  the  prophecies  of  the  Ncw 
TeAament  arifes  from  the  authors  of  them  having  becn 
at  all  times  mafters  of  themfelves.  This,  fays  he,  was 
peculiarly  ihe  ca(e  of  St  Paul,  ivfao  often  conArms  his 
do^rine  by  rea/oning,  which  the  Jewiih  prophets  never 
conde(cended  to  do,  as  it  would  have  (ubmitted  their 
dogmiis  to  the  examination  of  prruate  judgment,  Yet, 
with  Angular  inconfiftency,  he  ailirms,  that  the  Jewi(h 
prophets  could  not  know  that  the  impreirions  made  on 
their  imaginations  proceeded  ftom  God,  but  by  a  figa 
given  them,  which  by  their  own  rea/an  OTJudgment  they 
knew  would  never  be  vouchfa(ied  to  an  impious  or  a 
wicked  man. 

After  thefe  vety  free  temarks  on  the  Scriptures  of 
the  Old  and  New  Teftaments,  he  naturally  enongh  ex- 
preSes  a  fu({)icion,  that  by  tht>fe  who  confider  the  fiible 
os  the  epiftle  of  God  fent  froia  heaven  to  men,  he  wili 
be  thought  to  have  finned.  againft  the  Holy  Ghoft  by 
vilifying  his  didates.  This  leads  him  to  inquite  in  what 
fenfe  the  Scriptuies  are  the  word  of  God;  and  he 
gravely  determines  them  to  be  fo  only  as  they  aOtuJlu 
contribute  to  make  men  more  virtuoas  and  holy.  It  is 
not  enough  that  they  are  calculated  Xa  improve  virtue 
and  holiiieit ;  for  ihould  the  words  of  the  knguages  in 
which  they  are  written  acquire  in  procers  of  tiaoe  a  fig- 
iiification  differentftom  what  they  had  originally  ;  (hould . 
nankind  loie  all  knowledge  of  thefe  languages ;  or  even 
(hould  they  agree  to  negle£t  the  books,  whether  from 
ignorance  ox  irom  wilfulnefs — ^thofe  boolu  would  cealĕ 
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SpiooaB.    to  be  the  wotd  af  God,  and  become  tmtlBng  better  tfatn 

*  »      ''  walte  paper  and  ink  ;  juil  u  the  two  t«bles,  which Mo- 

&*  broke  on  obfeiving  the  idolatry  of  his  countrymen, 
were  not  the  covenant  between  Jefaovah  and  the  I(rae- 
liles,  bttt  merely  two  pieces  of  ftane !  The  Scriptnrei, 
however,  are  the  word  of  God,  becauie  thej  teach  the 
true  teligion  af  wtuch  God  »  the  «uthor}  and  they 
*  b8ve  tai^ht  it  in  fuch  a  manner,  he  fays,  that  it  can 
never  be  loSt  or  comq>ted  whatever  become  of  the  bookt 
eS  tbe.Old  and  New  Teftaments,  or  of  the  languages  in 
which  they  are  written.  The  whole  of  reugion,  at 
the  Sciiptures  themfelves  teftify,  conMt  in  the  love  of 
God  aboTe  all  things,  and  of  our  neighbours  as  our- 
fidves  :  whence  it  ibUows,  that  we  muft  believe  that  God 
exifis,  and  watcheth  over  all  things  by  hb  providence ; 
that  he  b  omnipotent,  and  has  decreed  the  pious  to  be 
nltimately  happy,  and  the  impiout  miCsrable  ;  and  that 
our  final(alvBtioa  depends  rolely  on  His  grace  or  favour. 
Thefe  truUu,  with  their  neceffary  confequences,  are  the 
word  of  God  :'  they  are  clearly  taught  in  the  Scriptures, 
and  can  nevcr  be  corrupted ;  but  eve(y  thing  elfe  in 
thefe  volumet  is  vain,  he  fays,  and  of  no  greater  impor- 
tance  to  us  than  fafts  related  in  kny  other  ancient  and 
euthentie  hiftory. 

Such  are  the  opinions  which  were  entertained  of  re- 
yclation  by  a  man,  whom  a  critic,  writing  in  a  Chriftian 
Coun}ry,  and  profefting  to  be  a  sealous  ChriAian  him- 
felf,  has  lately  pronounced  to  have  been  a  chojen  veffil. 
For  what  purpofe  he  was  cho/en  it  is  not  eary  to  con- 
ceive.  His  religton,  as  it  appears  in  the  TraSiaius,  is 
the  worft  kind  of  Deifra  ;  and  his  poKtics  ar«  fttch  as 
our  monthly  critics  are  not  wont  to  teach,  and  fuch  a« 
we  truft  ihall  nevet  be  (eriouAy  taught  by  any  Bjitifti 
(ubjed.  By  the  law  of  nature,  he  fays,  every  man  be- 
fore  the  formation  of  civil  govemment  has  an  unquef- 
tionable  right  to  whatever  appears  eligible  either  to  his 
reafon  or  to  his  appetitet ;  and  may  get  poAeAion  of  it 
by  itttreaty,  \>y  vio/ence,  \ij  fraud,  or  by  any  other  meant 
attended  with  ltfs  trouble  to  himfelf  Xfive  vi,  Jive  dolo, 
fa}e  precibuSyJive  quocunque  demum  modofacilius  poterit^i 
and  may  treat  as  an  enemy  every  perfon  who  rtiall  at- 
tempt  to  obftru£t  bis  purpofe.  But  when  men  agree 
to  devolVe  thls  right  upon  others,  and  to  conftitute  a 
political  ftate,  which  both  reafon  and  appetite  muft  per- 
iuade  them  to  do,  then  are  they  in  duty  bound  to  obey 
every  mandate  of  the  govemment,  however  abfurd  it 
/  may  be  {pmnia  mandata  tametji  alfurdiffimd),  as  long  as 
IJiat  government  can  enforce  its  ediSs,  and  no  longer  ; 
Sot,  according  to  him,  tight  and  power  are  fo  intepa- 
rably  united,  that  when  a  government  lofes  its  power,  it 
has  no  longer  the-  fmalleft  claim  to  obedience.  This 
dodlrine,  he  fays,  is  moft  obviouJly  juft  whe,-  taught  of 
democratical  goyernments  ;  but  il  is  in  fa£t  equaliy  true 
of  monarchies  and  ariAocracies  :  "  Nam  quifquis  fum- 
mam  habet  poteftatem,  five  unus  fit,  five  pauci,  five  de- 
nique  omnes,  certum  <fl  ei  fumm&m  jus  quieqni(l  velii 
imf>erandi,  competere :  et  prceterea  quifquis  poteftatem  fe 
defendendi,  five  fponte,  five  vi  coaRus,  in  alium  tranf- 
tulit,  eum  fuo  jtire  naturali  jlane  ctAilTe,  et  Confequen- 
ter  eidi^m  ad  omnia  abfoIulĕ  parere  decreyiiTe  quod  om- 
nia  prteftare  tenetur,  quamdiu  rex,  five  nobiles,  five  po- 

•  TraBa-   pulus  fummam,  quam  accepemnt,  poteftatem,  qu8e  juris 
tiu,iap.      transferendi  fundamentum  fuit,  confervant ;  nec  his  plu- 

laaddere  opuJ  eft*."     We  heartily  agree  \rith  him, 


ari.  p.  iSi. 


that  to  tUs  predous  concln&m  it  is  iieedk&  to  add  4t 
fingle  word. 

Takiag  our  leare  t}ierefere  of  Ms  TraSntut  Tiecit. 
gico-poiiticut,  we.ihall  now  give  our  readcts  a  Awitio. 
count  of  his  O/tera  Pqfthuma.  Thefe  confift  o^  i.  £. 
THICA,  tnore  geometrico  demonfirata }  2.  Poi.itica; 
3.  De  £m£ndatione  Imtelubctds  ;  4.  £>istoije, 
et  ad  eas  RssroNSiONis ;  5.  CoMrENDiUM  GBAinA. 

TICES  LlNGUJE  HeBILKS. 

The  Ethica  are  divided  into  five  parts,  whidi  treat 
in  otder,  de  Deo;  de  natttra  etorigine  mentis;  dttui- 
gine  et  natura  afF£CTUum  ;  de  sertitute  hiifna»a,fia 

de  ArKECTUUM  TIRIBDS  }  de   POTENTIA    DTrELLECTOS, 

fhi  de  UBERTATE  hssmanM,  As  the  authot  pio^cSret  to 
tread  in  the  footAeps  of  the  geometers,  and  to  deduct 
all  his  conclufions  by  rigid  demMiftration  frDm  a  few 
lelf-evident  tiuths,  he  introduces  hit  work,  aiter  the 
manner  of  Euclid,  with  a  colledion  of  definitio*s  and 
axioms.  Thefe  are  couched  in  teimt  genetally  aabi- 
guous ;  and  thereibre  the  reader  will  do  wcll  to  cen- 
fider  attentively  in  what  fenfe,  .if'  tn  «ny,  they  eao  bc 
admitted ;  for  it  will  not  be  foDnd  eafy  to  giaiit  hii 
ptemifet,  and  at  the  faine  time  te{ufe  his  concluScns. 
Ifis  definition  of  iiibAance,  for  initance,  is  fo  expicftd 
as  to  admit  of  two  fen&t ;  in  one  of  'which  it  it  juft, 
whilft  in  the  othet  it  is  the  patent  of  the  tnofi  impoos 
abfuTdity.  We  ihall  give  it  in  hit  own  wotdt :  "  Fer 
fubftantiam  intelligo  id,  quod  in  iĕ  eft,  et  per  fe  oonci- 
pitur  :  hoc  eft  id,  cujus  conceptus  non  iadiget  concep- 
tu  alterius  rei,  ^  quo  formari  debeat."  If  by  ibis  be 
ineant,  that  a  fubftance  is  tbat  which  we  can  oonceive 
by  itfelf  without  attending  to  any  tbing  elii;,  or  tUtAing 
of  itt  formation,  the  definition,  wc  believe,  will  be  ad- 
mitted  by  every  reile^ling  tnind  as  fufticienlly  d^inj 

'  guiOiing  the  thing  defined  from  an  attribote,  which,  he 
uyt,  is  that  which  we  perceive  of  a  fubftance,  and 
which  we  certainly  cannot  conceive  as  esdAingbyit- 
ielf.  Thtts  the  writer  of  this  article  can  ihut  bis  c^ 
and  contemplate  in  idea  the  fmall  410  Tolome  new  be- 
fi>re  him,  without  attending  to  any  thing  elic,  or  think- 
ing  of  its  paradoxical  autbor,  or  even  of  the  Grest  Beng 
who  created  the  matter  both  of  him  and  of  it ;  but  he 
cannot  for  an  inftant  contemplate  the  yellow  coiour  of 
its  vellum  boards  without  thinking  of  triple  extenfion, 
or,  in  other  wurdt,  c^  body.     The  book  therefore  is  a 

fubfiance,  becauiĕ  concttvable  by  itfelf ;  the  colour  i«  an 
attribute  or  quality,  becaule  it  cannot  be  conceived  by 
itii:lf,  but  neceirarily  leads  to  the  eonception  of  faiBe. 
thing  elfe.  But  if  Spinoza't  meaning  be,  that  nothmg 
is  a  fubftance  but  what  is  CGnceived  at  exifting  iiom 
etemity,  independent  of  every  thing  as  a  caafe,  hit  de- 
finition  cannot  be  admitted;  for  every  man  conceiver 
that  which  in  himielf  thinks,  and  wills,  and  is  con- 
fcious,  as  a  flibftance  ;  at  the  fame  time  that  fae  has  tbe 
beft  evidence  poiTible  that  he  exifted  not  as  a  ooniciottSi 
thinking,  and  aftive  being,  from  etemily. 

His  murth  axiom  is  thus  expreffed  :  "  Eiledus  cog- 
nitio  \  cognitione  cauf8e  dependet,  et  eandem  involvil ;" 
and  his  fifth,  "  Quse  nihil  commune  cum  iĕ  inviceffl 
habent,  etiara  per  fe  invicem  intelligi  non  poAimt,  Sn 
conceptus  unius  alterius  conceptum  non  inv«>lvit.'*  The 
former  of  lhefe  propofitions,  fo  far  from  being  felf-««' 
dent,  is  not  even  troe  ;  and  the  latter  is  capable  of  («^o 
fenfeS  verY  difiFerent  from  each  other.-  TbateTeiyef- 
.  .  fcft 


23 


Digitized  by 


Google 


S    P    I 


^  Mt  procMds  £rom  «  eiat^,  ia  tndeed  m  Koam  ( 

y^  furely  we  tnay  know  the  effeft  accurately,  though  we 
be  ignormt  of  the  pMrtkntUtr  caiife  froin  whkh  it  pro- 
ce«b  (fee  PHiLOSorHY,  N"  36 ;  and  Physics,  N°  91, 
&c.) ;  tM>r  «loes  the  knowledgc  of  the  one  by  any  meant 
inTolve  the  knowledge  of  the  other. .  If  diSerent  things 
hsre  nothing  in  common,'  it  is  indeed  true  that  the 
knowlcdge  ot  one  of  them  will  not  give  us  an  adeqtiots 
mmetptkn  of  the  otber ;  but  it  will  in  many  cafe$  com- 
pd  us  to  believe,  tbat  the  other  e)eifis  or  has  e)dfted. 
A  parcel  of  gunpowder  lying  at  reft  has  nocbing  in 
common  with  tbe  velocity  of  a  cannoB-ball ;  yet  when 
we  know  that  a  ball  bas  been  driven  with  Yelocity 
irom  %.  cannoa,  we  infer  wiCh  certainty  that  there  has 
been  a  parcel  of  powdes  at  rell  in  ihe  diamber  of  that 
cannoo. 

It  is  upon  Tuch  ambiguous-  deGnitions  and  axioms  as 
tfaefe  that  Spinoza  has  rai&d  bis  pretended  demanllra- 
tions,  that  one  fubftance  cannot  produce  another  ;  that 
every  fubftance  muft  neceSarily  be  iniinite ;  that  no 
fublbittce  exifts  or  can  bc  conceived  beiides  God  ;  and 
that  CJCtended  iiibftance  or  body  is  one  of  thein&nite 
attributes  of  God.  We  Aiall  not  wafte  our  own  time 
or  tbe  readers  with  a  formal  confutation  of  thefe  im* 
pous  abfurdities.  We  truil  they  are  fufficieatly  con> 
&ted  in  other  articles  of  this  work  (fee  Metaphysics, 
Part  III.  Providenc£,  and  Theology,  Part  I.)  ;  and 
whoever  wift>es  for  a  more  particular  e.xanainatton  of  the 
'  authoc^s  prlnciples,  may  find  it  in  Dr  Clarke's  Demon- 
diration  of  the  Being  and  Attributes  of  God.  The 
tmth,  however,  ts,  tbat  no  man  will  need  the  aOlAance 
'  of  that  eminent  metaphyfician  to  dtfcover  the  tallacy  of 
the  reafoiung  by  which  tbey  are  attempted  to  be  pro- 
'  Ted,  if  he  afiis  atiy  one  />recife  tneaning  to  the  definitions 
and  axiom$,  and  adhere  to  that  meaning  Aeadily  through 
the  whole  procefs  of  the  pretended  demonilrations. 

fiy  way  of  apology  for  this  jargon,  it  has  been  late- 
ly  Gnd,  that  "  Si»ttoza  takes  the  ■wotii/ubjiance  in  its 
moft  fimple  and  perfed  ii»>fe  ;  which  is  neceAary,  as  he 
,  writes  inathemattcally,  and  pTopofes  a  itmple  idea  as  the 
„,  foundaticm  of  his  theory.  What  is  the  properligniS- 
ing  cation  of  a  fubilance  ^  Is  it  not  that  whtch  ftands  alone, 
which  has  the  caare  of  its  exiftence  withtn  itfelf  ?  I 
wiih  that  this  fimplc  meaning  of  the  word  could  be  uni- 
ver&Ily  admilted  in  philofopny.  Stridly  fpeaking,  uo 
worldly  tbing  is  a  fabftance  ;  fince  all  mutually  depend 
on  «ach  otber,  and  Anally  on  God,  who,  in  this  exalted 
&nie,  i*  the  ov\y  fubftatice.  The  word  modijicdtian  founds 
horih  and  improper,  and  therefore  it  cannot  be  expe£t- 
ed  to  gain  a  place  in  philofophy  ;  but  if  tlte  fcliool  of 
Leibniti  may  term  matter  the  mppearance  ojjuhjlattces, 
wby  may  not  Spinosa  be  allowed  a  bolder  term  ?  World> 
ly  fubft:aBCcs  are  kcpt  in  union  by  divine  power,  as  it 
was  by  divrne  power  that  they  had  exiftence..'  They 
leprcreirt  alfo,  if  you'  pleafe,  tnodi/ieti  appearania»  of  di- 
vitie  power ;  each  accordini;  to  the  ftation,  the  time, 
and  tke  organs,  in  and  with  which  it  appears.     The 
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but  phrafe  uied  by  Spincna  is  condie,  and  it  girct  an  unity  SpinozB. 
and  iimplicity  to  liis  whde  fyftem,  however  Arange  it  »  ^ 
may  found  in  our  ears." 

From  this  account  of  Sfnnozt&i,  one  who  had  never 
looked  into  the  works  of  the  author  weuld  be  led  to 
fuppofe  that  his  fyflem  is  the  fame  with  that  of  Berke» 
ley  ;  which,  denying  the  exiftence  of  material  fubflance, 
attribates  all  our  peroq>tions  of  what  we  call  the  qua- 
lities  of  body  to  the  immediate  agency  of  the  Deity  oa 
our  minds  (fee  Metaphysics,  Part  II.  chap.  3.).  fiut 
Spinosa''^  dodtine  is  very  di&rent.    According  to  him, 


bodies  are  either  attributes  or  a5e£lions  of  God  ;  and  as 

be  (sys  there  is  but  cme  extendcd  fubftance,  he  affirm8 

that  fubftance  to  be  indiviiible,  and  employs  a  long 

fcholium  f  to  prove  that  tboie  are  miftaken  who  iiip-  f  See  bis 

pofe  it  finite  and  not  ejfential  /»  the  Deity,     That  we  do  P«>P-  "• 

not  miireprefent  his  fenttments,  the  learned  leader  will^'^ 

be  conyinced  by  the  two  following   definitions,   with 

which  he  introduces  that  part  af  hit  ethics  which  trcats 

of  the  nature  and  origin  of  mind.     i.  "  Per  corpus  in'> 

telligo  modum,  qui  Dei  eSentiam,  quatenus,  ut  res  ex- 

tenfa  ccmiideratur,  certo  et  determinato  modo  expti>' 

mit."     S.  "  Ad  eSimtiam  alicujus  rei  id  pertinere  dico, 

quo  dato  res  necefiario  ponitur,  ct  quo  iiiblato  res  nec:ef- 

farto  tolUtur ;  vel  id,  fine  quo  res,  et  vice  verfa  quod 

fine  re  nec  efl*e  nec   coitcipi   peteft."     In  confi>nnity 

with  theb  definitions,  he  attempts  to  prove  that  God  is 

an  extended  as  well  as  a  thinking  fiibftance  ;  that  as  a 

thinking  fubftance  he  is  the  caufe  of  the  itlea  of  a  circle,  Prop.  vii. 

and  as  an  extended  fubftance  of  the  circie  itfelf ;  and  »■•  P*"  >*■ 

that  ihe  minds  of  men  are  not  fubAances,  bot  certain 

modifications  of  the  divine  attiibutes ;  or,  as  he  fome- 

times  exprefies  it.  "  Quod  humanae  mentis  aduale  con- 

iHtuit,  eil  idea  rei  tingularis  adu  exiftentis."     Hence, 

he  fays,  it  ioUows  that  the  human  mind  is  a  part  of  tbe 

intelled  of  tbe  infinile  God  ;  fo  that  when  we  fpeak  of ' 

tbe  human  mind  perceiving  this  or  diat,  we  can  only 

mean  that  God,  not  as  he  is  infinite,  but  as  he  appears 

in  the  human  mind  or  conftitutes  its  eiTence,  has  this  or 

that  jdea  ;  and  when  we  fpeak  of  God^s  having  this  or 

that  idea,  we  muft  conceive  of  Him  not  only  as  coniH- 

tuting  the  humsn  mind,  but  as,  together  with  it,  having 

the  idea  of  fomething  elfe  (a).     In  another  place  he 

tells  us,  that  the  human  mind  is  nothing  but  the  idea  ■ 

which  God  has  Df  the  buman  body  as  aAually  esiiKng  ; 

that  this  idea  of  the  body,   and  the  body  itfelf,  are  one 

and   the  {ame  thing;  and  that  thinking  and  extended 

fubftances  are  in  reality  but  one  and  the  faroe  fubftance, 

which  is  fometinies  comprehended  under  one  attribute  of 

tlie  Deity,  and  fometimes  under  anothcr*.  *...'^"'P''"'* 

If  this  impons  jargonbe  not  Atheiitn,  or  as  it  hasj,"'** 
been  iimietimes  called  Pantheifm,  we  know  not  wbat  it 
is  (See  Pantheism).  According  to  S{nnofa,  there  is 
but  one  fubftance,  which  is  extended,  infinite,  and  in- 
divifible.  That  fubilance  indeed  he  callt  God  ;  but  he 
labcmrs  to  prove  tbat  it  is  corporeal ;  that  there  is  nc) 
difieience  between  mind  and  mattcr  )  that  both  are  at- 

ttibutes 


:2. 


■  (a)  Mnc  reqaitur  mentem  humanitm  paHem  eiTe  inSniti  intelleAus  Dei ;  ac  proinde  cum  diciraus,  mentem  hu- 
manam  hoc  vel  nind  pircipere,  nihil  aliud  dicimu;  qiMm  quod  Deu<!,  non  quatenus  infinitus  eft,  fed  quateiius  per 
naturam  humnnse  menlis  explicatur,  five  quatenus  humanae  mentis  effeTiltam  conilituit,  hanc  vel  iHum  habet  ideam  : 
et  com  diciiiiug  Deum  hanc  vel  illam  ideam  babere,  non  tdntum,  quatenns  naturam  humanae  mentis  conililuit  j  fed 
«joatenus  fimul  cum  menle  humana  alterius  rel  ctiam  habet  ideam.     Corol,  prop.  xi.  part  2,. 
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tributes  oF  die  Deity  Yarioudj  «onfidered  ;  that  the  hn- 
man  foul  »  a  part  of  the  intclle£t  of  God  ;  that  the 
fame  Toul  is  nothing  but  the  idea  of  the  human  body  } 
that  thit  idea  of  the  bodj,  and  the  body  itfelf,  ate  one 
and  the  fame  thing ;  tbat  God  could  not  exift,  or  be 
conceived,  were  the  vifible  univerfe  annihilated  ;  and 
therefore  that  the  vifible  umver{e  is  dther  ibe  one  fub- 
ftance,  or  at  leaft  an  eiTential  attribute  or  modification 
of  tbat  lubAance.  He  fometimes  indeed  fpeaks  of  tbe 
power  of  this  fubflance  ;  but  when  he  comes  to  explain 
bimfelf,  we  find  that  by  power  he  means  nothin?  but 
*  Prap.  blind  neceAity  *  ;  and  though  he  frequently  talks  of 
zxziiL  tbe  vti/Hom  of  God,  he  Teems  to  make  ufe  of  the  word 
'•t*'  without  meaning.  Thu  we  think  evident  from  the 
long  appendii  to  his  36th  propoStion;  in  which  he 
labours  to  prove  that  the  notion  of  final  caufes  is  an  idle 
Sgment  of  the  imagination,  fince,  according  to  him, 
nothing  bul  the  prejudices  of  edncatiun  could  have  led 
Doen  to  fancy  that  there  is  any  real  diftin£Uon  between 
good  and  eml,  merit  and  demerit,  praife  and  reproech,  or- 
der  and  eonfujion  ;  that  ei/es  were  given  them  that  they 
might  be  enabled  to^«  ;  teelh  for  the  purpofe  oi  chew- 
ing  theiryod^;  herbs  and  animah  fbr  the  matter  al  tbat 
Jood i  that  they»ff  was  formed  to  giTe  Hght,  or  the  ocean 
to  nourilh,^&;j'.  If  this  be  true,  it  is  impoAible  to  dif- 
cover  wifdom  in  the  operations  of  his  onefubfiance  ;  fince, 
in  comraon  apprehenfion,  it  is  the  very  charaAerifiic  of 
iblly  to  a£l  witbout  any  end  in  view. 

Such  are  the  reveries  of  that  writer,  whoCe  works  a 
«  German  philoropher  of  fome  name  has  lately  recom- 
mended  to  the  public,  as  calculated  to  conTey  to  the 
mind  more  ju(l  and  fublime  conceptions  of  God  than 
are  to  be  fbund  in  moft  other  fyftem$.  The  recommen- 
dation  has  had  its  tSc&.  A  literary  joumaliA  ofour 
ewn,  reviewing  the  volume  in  which  it  is  given,  feelt  a 
peculiar  fatisfa£lion  ^roro  the  difcovery,  that  Spinosa, 
inAead  af  a  formidable  enemy  to  the  caufe  of  virlue  and 
religion,  was  indeed  their  warmeft  ■friend }  and  piouily 
hopes  that  we  (hall  become  more  cautious  not  to  fuffer 
ourfelves  to  be  deceived  by  empty  names,  which  thofe 
ivho  cannol  reafon  (Sir  Ifaac  Newton  and  Dr  Clarke 
perhaps)  give  to  thofe  who  can  (Hobbes,  we  fuppofe, 
and  Spinosa).  But  though  we  have  the  honour  ta 
think  on  this  queftion  with  our  ilIuftrious  countrymen, 
vt  have  no  defire  to  dtpi€t  S{nnoxa  at  a  re^obate,-w\uch 
the  critic  fayc  hat  often  been  done  by  ignorance  and 
'  enthufiaiin.  We  adnut  that  hit  conduA  in  8£live  Iife 
wat  ineproechable  ;  and  for  h!s  fpeculative  opinions,  he 
inuft  Aand  or  fall  to  his  own  Mafter.  His  Ethics  ap- 
pear  to  ut  indeed  a  fyftem  Aiockingly  impious ;  and  in 
the  tradl:  intitled  PoUTICA,  power  and  r^Ai  are  con. 
founded  as  in  the  former  volumc  ;  but  in  the  treatib 
Dz  lKrEl.LECTUs  Emekdatione,  are  fcattered  many 
preceptt  af  pra£Kcal  wifdom,  as  well  as  fome  judidoui 
rulet  forcondu£tingphilorophical  inveftigation  ;  andwe 
«nly  regiet,  that  the  reader  muft  wade  to  them  through 
paget  of  fata1irm,  fcepticifm,  and  palpable  contradic- 
«  tiont.  Hit  Compendium  Grammaticet  Lingute  Hebrtete, 
thougb  left  imperfe£l,  appears  to  have  (o  much  merit, 
tbat  it  is  to  be  wiihed  he  had  fulfilled  his  intention  of 
writing  8  philolbphical  grammar  of  that  language,  in. 
Aead  of  wafting  hii  time  on  abftrufe  fpeculations,  which 
though  they  feem  not  to  have  been  injuriout  to  his  own 
yirtur,  are  certainly  not  calculated  to  promote  the  yut^ 
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tue  of  others,  or  tb  iacKaie  the  iiim  of  human  hapia. 
nefs. 

SPIR/EA,  a  genus  of  plants  belonging  to  the  cla&  of 
icofandria,  and  to  the  ordcr  of  pentagyuia  ;  and  in  the 
natural  iyftem  arranged  under  the  36tb  order,  Pomacet. 
See  BoTANY  Indeic. 

SPIKAL,  in  Geometry,  a  curve  line  of  the  drculir 
kind,  which  in  its  progTefs  recedes  irom  its  centre. 

SPIRE,  in  ./ircHleSwe,  was  ufed  by  the  ancicnti 
ibr  the  ba£e  of  a  eolnmn,  and  fometimet  for  the  a^ragd 
or  tore ;  but  among  the  modems  it  denotet  a  fteepfe 
that  continually  diminiihet  at  it  aicendt,  whetber  coot. 
cally  orpyramidaliy. 

SPIRIT,  in  Metaf>kiifics,  an  incorporeal  bdns  or 
intelligence ;  in  which  leniĕ  God  is  faid  to  be  a  fpint,  u 
are  angels  and  the  human  ibuL  See  METAPHTSiUt 
Part  in. 

SriRlT,  in  Chemijhy  and  Pharmacy,  a  name  appKcd 
to  every  voIatile  liquid  which  it  not  infipid  like  phlegm 
<»:  water  ;  and  hence  the  dittindioa  into  acid,  alkaline, 
and  vinous  fpirits. 

SPlBiTof  Wine.  See  Aixohol,  Chemistrt  Indat; 
DiSTiLi-ATiON,  and  Materia  Mfdica  Inde*. 

SPIKITS,  or  Animal  SriRiTS.  See  Amatomt, 
Part  V.  n"»  136. 

SPIRITUAL,  in  general,  ibmething  belonging  to 
or  partaking  of  the  nature  of  fpirit.     See  SriRiT. 

SPIRITUOUS  LiQuoRS  have  in  all  nations  been 
eonfidered  as  a  proper  iubjed  of  heavy  taxation  far  tbe 
fupport  of  the  ilate.  1  lut  hat  natuially  occafioned  a 
nice  examination  of  their  ftrength.  It  faaving  been  il 
l8ft  found  that  thit  was  intimately  connc£ted  with  the 
fpeciiic  gravity,  this  hat  been  examined  with  tbe  moft 
fcrupulou8  attentlon  to  every  circumftaTice  which  could 
affe£l  it,  fo  that  the  duties  might  be  exa£Uy  proportion- 
ed  to  the  quantity  of  fpirit  in  any  firong  liquor,  ind»- 
pendrnt  on  every  other  circumilance  of  fiavour  or  tafle, 
or  other  valued  quality.  The  chemiA  at  Iaft  foand 
that  the  bafis  of  all  ftiong  Iiquors  is  the  fame,  produoed 
by  the  vinoni  iermentation  of  pure  iaccharine  miiter 
difiblved  in  water.  He  alfo  found,  that  whether  tlai 
vegetable  falt  be  taken  as  it  is  fpontaneoufly  fom>ed  in 
tbe  juices  of  plants  and  ihiits,  or  as  it  may  be  iamiii 
or  extricaled  from  farinaceout  fhuts  and  roots  by  a  cer- 
tain  part  af  tbe  proceft  of  vegetation,  it  producet  tbe 
fame  ardent  fpirit,  which  has  always  the  fame  denitj 
in  every  mixture  with  water.  The  minute  portiias  of 
aromatic  oils,  which  aie  in  fome  degrec  infep8rable  £ta8t 
it,  and  give  it  a  diiferent  i]avour  according  to  the  &b- 
ftance  from  which  it  wat  obtained,  are  not  ibund  to 
have  any  fenfible  e&£l:  on  its  denfity  or  fpeci£c  gnrity. 
Thii  feems  veTy  completely  eAabliihed  in  conkqiieace 
of  the  unwearied  attempti  of  the  manufR£tuicrs  to  IdeB 
the  duties  payable  on  theie  goods  by  nixtuiei  of  olber 
fubftMices,  which  would  increafe  their  denfity  iritbwt 
making  thero  lefs  palatable.  The  vigilance  of  the  it- 
venue  oilicers  was  no  lefs  employed  to  detcA  eveiy  facfa 
contrivance.  In  ihort,  it  is-now  an  acknowledged  point, 
that  the  fpecific  gravity  is  an  accurate  ten  <^  tke 
ftrength.    . 

But  though  thisis  tiue  in  general,  we  camNt  dttin 
much  benefit  &om  it,  unlers  ue  know  the  pieciiĕids- 
tion  between  the  ftrength  and  the  deniity  <^  a  ifats^ 
ous  liquw.     Do  tbey  increaTe  pari  pagit,  oc  bgr  wiMt 
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tens.  Itw  «re  tliey  conne£ied  ?  It  was  naturdl  lo  expe£t  that 
r— ^  eaual  additions  of  ardent  fpirits  or  alcohol  to  a  given 
quiintity  of  water  would  produce  equal  diminutions  of 
denfity.  Areometer»  were  accordingly  made  on  thi» 
ptinciple  aboTe  200  years  ago,  as  may  be  feen  in  the 
works  of  Gafpar  Schottus,  Sturmius,  Agricola,  and 
other  old  authors.  But  when  mathematical  phyiics  be- 
came  more  generally  known,  this  was  eafily  di(covered 
to  be  erroneous ;  and  it  wa»  (hown  (we  think  firft  by 
Mr  Boyle)  that  equal  additions  to  the  fpecific  gravity 
would  be  produced  by  fucceflively  taking  out  of  any 
TeSel  a  certain  meafure  of  alcohol  and  replacing  it  with 
in  equal  raearurc  of  water.  This  was  the  moll  convc- 
nient  difcovery  for  all  parties,  becaufe  then  tbe  dulies 
payable  on  a  calk  of  fpirits  would  be  in  the  exa&.  pro- 
pwtion  of  the  diminution  of  its  denfity.  But  it  waj 
fixm  found  by  thofe  who  were  appointed  guardians  of 
the  itvenue  that  this  conclufion  was  erroneous,  and 
that  a-  mixture  which  appeared  by  this  rule  to  contain 
35  gallons  of  alcohol,  did  really  contain  354.  This  they 
found  by  a^kually  making  fuch  a  mixture :  18  gallons 
of  alcohol  mixed  with  18  of  water  produced  only  35 
gallons  of  fpir!ts.  The  revenue  oSicers,  finding  that 
tlus  condenration  was  moft  remarkable  in  mixiures  of 
equal  parts  of  water  and  the  (IrongeA  fpirits  which  could 
then  be  procured,  determined  to  levy  the  duties  by  this 
mixture  ;  becauie,  whether  the  fpirituous  liqttor  was 
fttonger  or  weaker  than  this,  it  would  appear,  by  its 
fpeciiic  gravity,  rather  ftronger  than  it  really  was.  This 
{agacioiu  obfervation,  and  the  Gmplicity  of  the  compo- 
fition,  tvhich  could  at  all  times  be  made  for  comparifon, 
ieem  to  be  the  realbns  for  our  exci(e  o(fices  fele3ing 
this  mode  of  eftimating  the  ftrength  and  levying  the 
duties,  A  mixture  of  nearly  equal  meafures  of  water 
«nd  alcohol  is  called  PROor  sriRiT,  and  pays  a  certain 
duty  per  gallon ;  and  the  ftTength  of  a  fpirituous  liqaor 
is  eAimated  by  the  gallons,  not  of  alcohol,  but  of  proof 
{pirit  which  the  ca&  contains.  But  becaufe  it  might 
be  diSicolt  to  procure  at  all  limes  this  proof  fpirit  for 
comparifon,  fuch  a  mixture  was  made  by  order  of  the 
board  of  excife :  and  it  wa*  found,  that  wben  fix  gallons 
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of  it  was  imxed  witJi  one  gallon  of  water,  a  wtoe  gal-  Sjttitoan» 
lon  of  the  mixture  weighed  7  pounds  13  ounces  avoir-'"  «  "' 
dupois.  The  board  therefore  declared,  that  the  fpirituous 
Iiquor  of  which  the  gallon  weighed  7  pounds  13  ounce* 
(bould  be  reckoned  i  to  6  or  i  in  7  under  proaf.  Thit 
is  but  an  aukward  and  complex  lormula  ;  it  was  in 
order  to  fult  matters  to  a  mode  of  examination  which 
had  by  time  obtained  the  fandion  of  the  board.  Mr 
Clarke,  an  ingenious  artift  of  that  time,  had  made  a 
hydrometer  incomparably  more  exad  than  any  other, 
and  conftruAed  on  mathematical  principles  fit  for  com- 
putation.  This  had  a  fet  of  weights  correfponding  t« 
the  additions  of  water  or  proof  ipirit,  and  the  mixture 
I  to  6  or  I  in  7  was  the  only  one  which  weighed  an  ex» 
i&  number  of  ounces  per  gallon  without  a  fra£iion.- 

Thus  ftands  the  excife  Uw  ;  and  CIarke's  hydrometer 
it  ftill  the  inArumcnt  of  authority,.  although  others  have 
been  fince  conAruded  by  Dicas,  Q^uin,  and  others, 
which  are  much  more  ingenious  and  convenient.  Th« 
mathematician  who  examines  Dicas's  hydrometer,  with 
ita  iliding  fcale,  by  which  it  is  adjuAed  to  the  diSerent 
temperatures,  and  pmnts  out  the  condenfations,  will 
perceive  a  bcautiful  and  fagacious  combination  of  quaii- 
tities,  which  he  will  find  it  ditlicult  to  bring  under  anjr 
analytical  formula.  Perhaps  Quin's  may  have  fome 
preference  in  refpe£l  of  conveniency  ;  butJaciU  iimentis 
addere,     Mr  Dicas's  was  original  (a). 

As  neturaliAs  became  more  accuAomed  to  exa£l  ob- 
fervations  in  every  topic  of  inquiry,  the  condenfation 
which  obtains  in  the  mixture  of  diSerent  fubftances  be- . 
came  more  familiarly  known.  This  eyidently  a(re£ls 
the  prefent  queftion  ;  and  both  thc  exci(e  and  ^e  diliil- 
lert  are  interefted  in  itt,  accurate  decifion.  This  occa- 
fioned  an  appUcation  to  the  Royal  Society ;  and  a  moft 
fcrupulous  examination  bf  the  Arength  of  fpirituous  li- 
quors  was  made  by  Sir  Charles  Blagden  and  Mr  Gil- 
pin,  of  which  they  have  given  a  very  particular  account 
in  the  PhilofophicaI  Tranfa£lions  for  1790  and  1792. 

We  have  taken  notice  of  this  in  the  article  Sf£cifiO: 
Grayity,  mentioning  fuch  circumftances  of  the  refults.^ 
as  fuited  our  purpofes  of  phyGcal  difcufnon.     At  pre- 
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(a)  Amongthe  various  contrivances  which  have  been  thought  of,  among  manufa£tturers  and  dealers,  as  well  as. 
Ibr  the  purpofes  of  revenue,  for  afcertatning  the  fpecific  ^yity,  and  confequently  the  real  Arength  and  value  of~ 
ingh-priced  and  high-taxed  liquids,  we  are  perfuaded  there  i»  none  equa],  in  point  of  accuracy,  fimplicity,  and  fa- 
ciuty  of  applieation,  to  the  areometrical  beads  lately  announced  to  the  public  by  Mrs  Lovi  of  Edinburgh,  under 
the  privilege  of  a  patent  ;  and  with  thls  perfuafion  we  have  no  heGtatioa  in  tecommending  tbem  to  thofe  to  whoni . 
the  u(e  of  a'fimple  and  accurate  inftrument  is  of  great  importance  in  dctermining  the  value  of  high-piiced  fpirituout . 
liqu(Mrs.     Our  recommendauon  i«(t$  not  folely  on  our  own  ppinion,  but  is  fuppoited  by  that  of  other»  who  are  well 
acq&ainted  with  fuch  (iihjeds.     Wo  know,  too,  that  the  beads  have  been  examined  and  compared  by  (ĕveral  inlel- 
Sgent  inanufa£hirers  and  dealers  with  fome  of  the  moft  accurtte  hydrometrical  inftruments,'and  a£ter  a  fair.trial,  a 
decided  pie^erence  has  been  given  to  the  beads.     The  whole  apparatus  confifts  of  30  beads,  a  (hding  rule,  a  ther- 
nometer,  a  glafs  jar  and  brats  hook,  which  are  packed  in  a  neat  Onall  box ;  and  it  is  accompanied  with  dirediont, . 
which  point  out,  i.  In  what  manner  the  real  ftrength  of   fpirits  may  be  albertained  at  any  given  temperature  be- 
tween  40°  and  80**.     2.  How  much  per  cent.  the  fpirit  to  be  tried  it  over  or  tmder  proof  according  to  tbe  prtie» 
tice  of  tpirit-dealers ;  and,  3,  The  proportion  •£  water  and<the  ihoBgeft  fpirittor  alcoholi  according  to  the  viewt^ 
and  language  of  exc!femen.     The  advantage8  of  theie  bead»  are,  that  being  made  of  a  fubiftance  which  it  little 
a£led  on  by  chemical  agentt,  they  are  lefs  liable  to  be  injured  by  uie,  than  ihAruments.-compoTed  of  melal ;  and 
wlien  a  bead  happens  to  be  brokeh,  it  can  be  eafily  replaced.    They  pofiefs  this  farther  advantage,  that  with  the 
*ppIication  of  the  thermometer,  and  the  calculation  of  the  (liding  rule,  the  real  ftrength  of  the  fpirits  maybe  taken 
aAall  tcmpeiatures.     It  ha»  been  fuggeftcd,  that  thefe  beads,  from  their  being  lels  liable  to  change  than  oiher 
lnftrameBtt,  night  be  ufeiully  employed  in  chetking  the  errors  and  variations  of  other  hydrometers.     Beads  aWo 
pteparedbjr  Mra  han  on  tb$  fiune  principle  Ibi  alcerti^ning  the  ilrength  o£  wortt.  acids,  &c>. 
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«pMtBouJ  (ent  wc  giw  tbe  general  refult  in  Uie  table  of  fpecific 
^•'  '*  '  ' gniyity,  as  peculiatlj  belonging  to  fpiritUous  liquors, 
rabrdmg  tbe  moA  exaft  accoont  of  their  deniity  in 
irrtry  ftate  of  dilntion  of  alcohol  with  water.  And 
w  the  relMion  bctween  the  proportion  of  ingredients 
and  Uw  ^enlity  is  pecuKar  to  eyerj  fhb{lance,  fo  that 
ibaKCtyan^  inAlRndt  clln  bc  made  from'one  to  another, 
tiK  reCRier  will  eonfider  the  tables  here  ^ven  as  charac- 
«eriftic  whh  tefpeft  to  alcohol.  In  aR  ^luUons  of  falt$ 
we  found  thatthe  condenfation  increafes  continually  with 
tte  dilutim,  whereas  it  is  grealeH  when  equal  bulks  of 
«;at0r  and  alcohoi  are  «li.ted  j  yet  we  do  ndt  conAdet' 
tim  tn  M«xctfption  ;  lor  ft  is  certairi,  thiit  in  the  Arong- 
«A  b«ine  the  fal!ne'  ingredient  bears  buC  a  ^mall  {iropor- 
tion  to  tbfe  -wtter-M-and  when  we  mix  two  folutions,  the 
i!0B4emfetiM>is'grcst<!(l  when  they  are^nelarly'  equal  in 
bulki  -Bstitt-thitk  oirtrelw  entitled  to  infer,  that  al- 
«nboliisiiidt  aiiMntion  of-  a  fubftmce  in  a  quantit}r  of 
wateej  -bUt  thut  wat<r,  in^ta  certain 'propoi^on,  not  firy 
diittntiAt)*»  what  itt  can  produce  by  (low  diAillatian,  is 
an  ingtniientofalo«hel,or  i««ne  of  its  cotoponent  parts, 
and  not  metely  a  Tehicle  or  menltruum.  We  therefi»-e 
im^ne  that  p>roof  fpMt  tmtlmit  neatty  eqtlal  bulks  oT 
wter  and  ardcnt  f^rivi.  ■  '     ■ 

The  great  dif{iculty  in  this  examinatIon  arofe  from 
the  Yery  diAimilar  expannon)  e^  water  and  alcohol  by 
heat.  Thif  determrncd  Sir  Charles  Blagdcn  to  eftimate 
the  prepnrtions  of  ingredients '>by  wiignt,  and  made  it 
abblutely  neoeftry  to  give  «  fcaIeof  fpetitic^r«vity  and 
ftrength  for  eTery  tempiiraTDre.  701*  !t  rntiA  be  remark- 
«d,  tW  the  qifefliaa  (whctiier  in  commeice  or  philofo- 
phy)  always  ii,.*>  How  many  gttllons  of  'alcohol  and  of 
watser,  taken  ju*  now  ond  mixed  together,  TrtU  t>r*-; 
duCe  a  hundred  gallons  of  the  fpiHt  we  are  examfli- 
ing  >^*  <i  The  propoetion  n(  thefe  t\vo  witl  1»  dliiiirent 
aceording  to  the  temperature  of  both.'  'As  many  nrix- 
tures  tktoaAire  niuft  haT«  been  mdde  in  eaeh<  proportion 
as  there  were  temperatures  coniidered  f  but  by  takiirg 
the  ingredients  by  weight,  and  examining  the  denfity 
of  the  compound  in  one  temperature,  it  is  then  heated 
and  cooled,  and  its  change  of  denfity  obferTed.  Calcn- 
lation  then  can  tell  us  the  change  in  the  proportion  of 
the  bulks  or  numbers  of  gallons  in  the  mixture,  by 
means  of  a  pre\nous  table  (howiog  the  expanfions  of 
water  and  of  alcohol. 

The  alcohol  feleded  far  this  exaiiunation  had  the 
fpecific  gravity  0.825.  ^^'  '*  "<*t  ^^'  purcft  that  can 
beprocured}  fome  was  produced  of  0.816,' 0^0.814, 
and  0.813,  both  obtained  from  rum,  tirom  brandy,  and 
from  malt  fpirit.  We  are  infbrmed  that  Dr  Black  has 
obtained  tt  of  the  fpecific  gravity  0.8  by  digefting  al. 
,c(AuA  iVith  fixed  ammoniac  (muriatic  acid  united  with 
lime)  made  vcry  dry.  It  dephlegmates  alcohol  very 
power^ully  without  decompoGng  it,  which  always  hap- 
pens  when  we  ufe  cauftic  alkali.  Alcohol  of  0.825  was 
chofen  becauie  expreffed  by  a  number  of  eafy  manage- 
ment  in  computation. 

The  exaraination  commenced  by  arccrlaining  the  ex- 
panfions  of  water  and  alcohol.  The  temperature  60° 
of  Fahrenheil's  fcale  was  feleAed  for  the  general  tem- 
perature  of  compaTifon,  bdng  eaCly  attainable  even  in 
cold  weatVer,  and  allowing  thc  examinator  to  operate 
at  eafe.  The  firft  and  laft  compartments  of  the  tabtes 
contain  the  weights  and  lpccific  graTities  of  alcohol  and 
Water  for  cverv  fifth  degree  of  heat  froro  30°  to  100°. 
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From  there  we  haTe  confttuded  the  two  foIlowing1kde 
tables  of  expanfion.  The  bulk  of  1000  oonces,  pounds, 
or  other  weight  of  water  and  of  alcohol  of  the  tempera- 
ture  60°,  occupics  the  bulks  cKpreiTed  in  the  tabies  igr 
every  other  temperature.  Water  could  not  be  eafily  ot 
ufefully  examined  when  o£  ihe  tem^terature  30'  btcaut 
!t  is  with  great  diSiculty  kept.duid  in  that  tempenituie 
It  is  very  remarkabte,  that  when  it  caa  be  fo  kept,  it 
expands  inftead  of  contradisg  ;  while  cooling  domi 
from  35°  orlhereabouts,  and  as  it  apprpaches  to  32*^ 
it  expands  rapidly.  We  obferve  the  iaine  thing  in  tbe 
cryftalIization  of  Glaube^  fajl.t,  marUal  Titriol,  aod  Ibgtt 
others,  whicb  contain  apuch  w»icr,in  their  cigr4alf.  Wi 
dbrerv\!,  on  the  other  han^,  a  ,cen)«rkabk  aqi)try^|«(t 
in  the  zeoh'te  juft  befoD;  ,ib  ^giu^ng  to  fnell  ioM 
bubbles  by  a  rcd  heat.  .  ,     .  .,■,,, 
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This  Mng  prenufed,  ibt  examhi<t{on  was  conduM' 
in  the  following  manner.  It  was  determined  to  mii 
1 00  parts  by  weight  of  pure  alcohol  with  five,  ten,  fi& 
teen,  twenty,  parts  of  diftilled  water,  tiU  they  mt 
compounded  in  equal  quantities,  and  then  to  mix  100 
parts  ef  diftilled  water  with,  95,  90,  85,  80,  &c.  p^ 
of  alcohol,  till  they  were  mixed  in  the  proportion  of  100 
to  5.  Thus  a  feiies  of  mixtures  would  be  obtained,  e» 
tending  from  pure  alcohol  to  pure  water.  This  feriei 
would  be  fuch,  that  tbe  examinationa  would  be  oioft 
frequent  in  the  cafes  moft  ufual  in  the  commerce  of 
Arong  Iiquors.  A  fet  of  phials,  fitted  with  grouod 
ftoppers,  were  proTided,  of  fizes  fit  to  l^ld  the  inteaded 
ffiixlures.  Thefe  miatures  were  made  by  fufpcnding 
the  phial  to  the  arm  of  a  very  nice  balance,  in  the  op- 
pofite  fcale  of  which  (befides  the  counterpoife  of  the 
phial)  there  was  placed  the  weight  100.  S^nrit  his 
then  pdured  into  the  phial  till  it  exa£lly  balanced  the 
weight  100.  The  weight  for  the  water  to  be  added 
was  then  put  into  the  opporue  fca]e,  and  water  m* 
poured  into  the  phial  by  means  of  a  dender  glais  iunnei, 
by  fmall  quantities  at  a  time,  and  the  phial  frequ«itly 
agilated  to  promote  the  mixture.  When  the  additioMl 
weight  was  exa£lly  balanced,  the  phial  was  takeneS^i* 
ftopper  put  in,  and  leather  tiedover  it,  and  it  wa*feti)y, 
for  at  leaft  a  month,  that  the  nuxture  and  the  irhole 
proceis  of  condenfation  might  be  completed.    The  (um 

method 


Digitized  by 


Google 


S    P    I 


kgm  «cthod  was  Ibllowed  in  the  imxture«  nhere  the  water 

p!-  wu  predominant. 

r"*  When  the  ingredients  of  there  ntistures  were  judged 
to  iiave  com{detel}r  incorporaled,  their  {pecific  grayity 
was  esaimned  hj  weighing  with  the  moll  krupulouj  pre- 
ciGon  the  contents  of  a  yeflel  which  held  2925  troj 
grains  of  water,  of  the  tcmperature  60".  Th«  balance 
was  To  exceedingly  lĕnfible,  that  the  joth  partof  a  grain 
greatly  deranged  its  poCtion  when  loaded  with  the 
fcales  and  their  contents.  It  was  con(lru£ted  bj  Mr 
Rimfden,  and  Ibme  account  of  its  exquifite  renGbility 
nar  be  (een  in  the  Journat  de  Phyjigu*,  voI.  xxxiii. 
This  qaantit7  of  materiaU  was  theretore  thought  abun> 
dantljr  (tiilicient  for  a(certalning  the  deniity  of  the  U- 
quor.  It  is  needle&  to  detail  the  precautions  which 
were  taken  for  having  the  contents  of  the  weighing 
bottle  brought  to  the  preciCs  temperature  ptoper  for 
the  expeiiment.  They  were  fuch  as  erery  perun  con- 
verfant  with  fuch  things  is  accuAomed  to  take. — The 
bottle  had  a  Aender  neck,  and  being  put  on  a  lathe, 
a  mark  was  made  round  it  with  a  diamond.  The  bot- 
tk  wa«  filled  till  the  bottwn  of  the  hollow  furface  of 
the  iiiud  was  in  th«  plane  of  thia  mark ;  and  to  judge 
of  thc  accuracy  attainable  in  filling  the  bottle,  the  ope- 
radon  was  fisveral  times  repeated  and  the  contents  weigh- 
cd,  withoat  the  diffeience  of  ^^^th  of  a  grain  in  2925. 
The  only  (burce  of  error  which  was  to  be  guarded 
againft  wa*  air-bubbles  adbcring  to  the  infide  of  the 
Iwttle,  vx  m<»fiurc  condenfing  (m  the  experiments  with 
low  temperatures)  on  the  outfide.  Both  of  thele  were 
attended  to  as  much  as  poihble. 

This  method  of  determining  the  fpecific  graTity  was 
pttSsned  to  the  ufual  method,  obferving  the  weight  Ioft 
af  a  lump  of  glafs  when  fufpended  in  water }  £>r  Mr 
Gilpin  had  been  enabled,  by  means  of  this  nice  ba- 
Iince,  to  difi:over,  even  in  pure  water  and  in  alcohol, 

•     a  want  of  perfeS  iluidity.     Something  like  vifciditj 
nadned  tbe  motioa  of  a  lump  of  ghii»  tbtougb  the 
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liquor  (enfibl7  Auggilh,  fo  that  when  the  balance  was  SiMtmcm 
brought  to  a  Ievel,  there  was  not  a  perfe3  equilibiium  Liq<>ork 
of  weights :  (See  what  we  have  faid  of  this  matter '  '  *  ^ 
in  Sf£Cific  Grayity).  Mr  Gilpin  alib  tried  the 
ingenious  inArument  propoied  fbr  fuch  cspotiments 
by  Mr  Ramfden,  and  defcribed  by  him  in  a  pam^ilet 
on  this  ver7  fubjeA }  and  he  fbuni  the  anomaSec 
of  experiment  much  greater  than  in  this  method  by 
weighing. — Indeed  the  regular  progreRlon  of  waghta 
to  b(  feen  in  thc  annexed  tables  is  an  unqueftionable 
proof  of  the  fuffictenc7  °^  ^  method )  and  it  has  the 
evidtnt  adyantage  of  all  other  methods  in  p<Mnt  of  fim- 
plicitj  and  pradlcability  without  any  uncommoo  ap- 
paratus.  Any  perfon  pofliEflred  of  a  good  ordinary  l»- 
lance  and  a  iet  of  _exaft  wdghts  may  e^amine  all  qttef- 
tions  of  this  kind,  by  wdghing  pure  water  and  the  li- 
quor  which  he  ma^  have  occaiion  to  exainine  in  a  oom- 
mon  6  or  8  ounce  phial.  For  this  reafon,  it  is  recom- 
mended  (in  pieference  to  all  hydrometers)  to  the  boatd 
of  exci{e  to  proyide  this  fimple  apparatus  in  eTetj  prin- 
cipal  oihce. 

£very  experiment  was  made  at  leaft  thice  times }  «nd 
the  mean  retult  (which  neveT  difieiedoDe  grain  &om  the 
extreme)  was  taken. 

From  thefe  experimcnts  the  annexed  tables  were 
conftru£led.     The  firft  is  the  £mple  abftra&  of  the  ex- 
periments,  containing  the  weights  of  the  contentt  ^*^-    . 
the  bottle  of  every  mixture.     The  lecond  contains  the- 
fpecific  gravitles  deduced  iiom  them. 

We  have  faid  that  the  experiments  appear  furpTifing- 
ly  accurate.  This  we  fay  on  the  authority  of  the  ro- 
gular  progreiTion  of  the  fpeGific  graviQr  in  any  of  the 
norizontaI  rows.  In  thc  iedes,  £>r  inKanGC,  for  the. 
temperature  60°,  the  greateft  anomaly  is  in  the  mixture 
of  50  parts  of  fpirit  with  100  of  water.  The  fpecific 
gravity  is  95804,  wanting  3  or  4  of  the  regulat  pRk>- 
grelEon.    This  does  not  amount  to  x  in  18000» 
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Table  T.  "Weights  at  the  diiTerent  Degrees  of  Temperature. 


Heat. 


deg. 
30 
3S 
40 

45 
jo 
SS 
60 

65 

70 

Vo 

85 
90 

95 

100 


Grains. 

2487-35 
2480  87 
2474.30 
2467.62 
2460.7J 
2453.80 
2447.60 
2440.12 

2433-23 
2426.23 
2419.62 
2411,92 
2404.90 
2397.68 
2390.60 


Heat. 


100  ersu 
of  fj)irit 
70  gTSilia 
of  water. 


pore  a£ 


■n»e. 

Spirit,, 


Grains. 
2519.92 

251343 
2508.75 
2500.14 

2493-33 
2486.37 
2479.56 

2472.75 
24^5.88 
2458.78 
2451.67 
2444.63 
2437.62 

2430-33 
2423.22 


tO[>f 


tuaf 


100  |>i-tjns 

ipiTit ' 
5  gcauis 
of  watcr, 


3  graim 

fpirit 

75  Krains. 

of  water. 


toi>f 


lOO 

f{uiit 

10  graiiu 

of  water. 


taaf  1 


|rrain!i  100  ^nKW 

■"  ■     '  fp«rit  t 

iSgraia< 

of  water. 


Graiiu. 
2548.42 
2541.84 

2535-41 
2528.75 

2521.96 

2515-03 
2508.27 

2501-53 
2494.56 
2487.62 
2480.45 

2473-33 
2466.32 

2459-^3 
2452-13 


Grains. 

2573.80 

2567.26 

2560.74 

2554-09 

2547-47 
2540.60 

2533-83 
2526.99 
2520.03 
2513.08 
2506.08 
2499.01 
2491.99 
2484.74 
2477.64 


100 

fpirit 

80  grains 

of  water. 


toof  1 


gramsjtoo  erains 
"  fpirit 
S^;  graiiu 
of  watcr. 


100  ^mi 
fpirit  tc 
10  grains 
of  water. 


.jf 


Grains. 
2596.66 
2590.16 
2583.66 
2577.10 
2^70.42 
2563.64 
2556.90 
25-50.22 
2543-32 

2538-39 
2529.24 

2522.29 

2515.28 

2508.10 

2500.91 


toaf 


ico  erains 

of  fpirit 
25  grain$ 
of  water. 


taot 


100  Erains 

fpirit 

90  gi«ins 

of  water. 


toof 


Graias. 
2617.30 
2610.87 
2604.50 
2597.98 

259 '-3" 
2584.65 

2577.95 
2571.24 
.^564.47 
2557-81 
2550.50 
2543-54 
2538.63 
2529.48 
2522.30 


tOBf 


100  sraim 
1"  fpirit 
95  graim 
of  watcr. 


100  erains|t 

rpirit  tb 
3ograim 
of  water. 


00  gra 
»f  fpirit 
35  K"ins 
of  water. 


Grains. 
2638.23 
2629.92 
4623.58 
2617.03 
2610.54 
2603.80 
2597.22 

2590.55 
2583.88 

2578-93 
2569.86 
2563.01 
2556.11 
2549.13 
2541.92 


Grains. 

2653-73 
2647.47 

2641.08 

2634.64 

2628.21 

2621.50 

2615.03 

2608.37 

2601.87 

2594.80 

2587-93 
2580.93 
2574.02 
2587.03 
2559-98 


100  graim 
"  fpirit  ti 
100  grain! 
of  water. 


95  grams 
Df  fpiTit  to 
100  graim 

of  water. 


toof 


Grains. 
2669.83 
2883.64 

2857-23 
2650.87 
2644.43 
2637.8« 
2831.37 
2624-75 
2817.98 
261 1. 19 
2804.29 

2597-45 
2590.60 

2583.65 

2576.56 


pograSm 
»f  fpirit 


100  grain: 
of  water. 


o  fruos 
fpirit  ' 


tcal 


40  grams 
of  waler. 


•74 
.60 


Grains. 
2684. 
2678. 
2672. 
2686, 
2659, 

2646. 


2640, 
2633, 
2626. 


touf 


loo  giai 
fpirit 
45  graim 
of  water. 


tcof 


00  gra 
fpirit  t 


tODf 


«^graim 
of  water. 


•30 

.04 

•ss 

.04 

•53 

,01 

-32 

•ss 
,•72 
13,02 

:6.i6 


119. 


2599.24 
2592.14 


Graim. 
2698.51 
1692.43 
2686.32 
2679.99 
2673.64 
2687.14 
2680.62 
2854.04 
2847.52 
2840.81 
2833.99 
2627.39 
2620.52 
2613.57 
2808.50 


S5  graira 
"  ffirit 

100 

of  water. 


tOilf 


gninstoo 


Grains. 
2711.14 
2705.14 
2698.94 
2692,77 
»688.54 
7679.98 

2673-55 
2867.07 
2660.63 
2853.99 
2847.12 
2640.60 

2633-74 
2626.94 
2619.75 


Sornim 
'  fp«"t 


toof 


gnim 
of  water. 


100  graini 
of  water. 


o  gmins  100 
^pirit  ta  3f  fpiiit 


SS  6">i» 
of  water. 


2691.83 1270^ 
2685.52  {269(5,1 

2679.1 5 'i69!ij 

2672.7412^ 

2666.C6I2677J 

2655^56 

«652.78 

2646.00 

2839-*^  ;2<5 

26ja.i7{26td 


75?™™ 
'  fpirit  tc 


grainioc 


60  grains 
of  water. 


ttif 


GnDis. 
2722.89 
27 16.92 
2710.81 
2704.57 


«51» 

of«tt 


Gaii 

*73}l 

2727J 

27ilJ 

27154 
1709^ 


70graimJ<5d 
u  fpixitt^fa 
^raiiHiso  gl 
ratCT.  'tf«a 


lOO  _ 

of  water. 


deg. 
30 
35 

40 

45 

50 

55 
80 

6S 
70 

75 
80 

85 
90 

95 

100 


Graim. 
2744.20 

2738-13 
2732.24 
2726.09. 
2719.93 
2713.60 
2707.40 
2701.05 
2694.76 
2688.14 
2881.50 
2874.95 
2668.29 
2661.51 
2654.76 


Grains. 
2753-75 
.2747-74 
2741.86 

2735-77 
2729.64 

2723-51 
2717.30 

2710.96 
2704.64 
2698.07 
2691.50 
2684.98 

2678.49 

2671.82 

664.99 


Gralns. 
2762.72 
2756.91 
2750.96 
2744.82 

738.74 
2732.64 
2726.52 
2720.25 
2713.87 
2707.49 
2700.94 
2694.53 
2887.99 
2881.34 
2674.62 


Grains. 
2771.08 
2785.32 

2759-50 
2753-38 

2747-27 
2741.24 

273'?-' 7 
2728.98 

2722.75 

27 '8.35 
2709.76 

2703-33 
2696.91 
2890.33 
2683.63 


Graira. 
2778.99 
2773.22 
2767.48 
2761.42 

2755.37 
2749.27 

2743-28 
2737.09 
2730.94 
2724.64 
2718.12 
2711.86 

^705-37 
2698.86 
2692.25 


Grains. 
2788.36 
2780.59 

2774.90 
2768.85 
2762.95 
2756.83 

2750.93 
2744.86 

2738-73 
^732.39 
2726.06 
2719.74 

27«3-32 
2706.88 
2700.33 


Graim. 
2793.22 

2787-54 
2781.84 

2775-94 
2770.14 
2764.09 

2758.17 
2752.21 
2746.08 
2739-89 
2733-53 
2727-25 
2721.01 

2714.61 

2708.C4 


Grains. 
2799.85 
2794.19 
2788.69 
2782.99 

^777-'9 
2771.29 
2765.40 

2759-47 
2753-4-» 

2747.23 
2740.93 

2734.80 

2728.59 

2722.23 

2715, 


Ctains. 
2806.61 
2801.14 

2795-70 
2789.99 
2784.30 

-778.54 
2772.70 
2788.73 
2780.75 

2754.73 
2748.42 

2742.3' 
2736.23 
2729.89 

7342723-35 


Gtains. 
2813.85 
280^.52 
2803.17 

2797-45 
2791.72 
2785.96 
2780.26 

2774-43 
2768.45 

2782,58 

2756.43 
2750.22 

2744-24 
2737.98 

2731-55 


Graim. 
2821.35 
2818.07 
2810.73 
2805.08 
2799.58 
2793.82 
2788.25 
278^.62 
2778.72 
2770.93 
2764.87 
2758.80 
2752.76 
2746.57 
2740,43 


Grams. 
3828.90 
2823.68 
2818.36 
2812.93 
2807.56 
2801.89 
2796.45 
2790.81 
2785.06 
2779.26 

2773-33 
2767.44 
2761.51 

2755-34 
2749.28 


*836.39 

283«  .3*1^83 
28a6w3i  * 
2S21.00 

2815.71 
2810.23 
28o4.8f42Sid 
2799.^2101 
2793J0  iM 
2788.00 
2782-14 
2776-33  278S 
2770-59  27*» 

2758.48^ 


Heat 


60  graim 
jf  fpirit  to 
loo  grain' 
of  water. 


5S  grains 
of  fpirit 
100  grain? 
of  watcr. 


toof 


50  grai:-.s 
fpirit  tn 
too  grain 
of  wiiter. 


45  S"'ns 
of  f[)irit  to 
100  grain> 
of  water. 


40  graim 
)f  fpiiit  to 

lOCl 

of  water. 


.55  fPfB"ns 
->(  fpirit 
grain!i|ioo  graia'. 
of  watcr. 


toof 


30  grains 
'  f|)irit  tc 
100  grain.^ 
of  water. 


J5  prair. 
f  fpirit  t 
loo  gr;iin^ 
of  watcr. 


20  graira 
if  fpirit  tc 
100  graim 
of  water. 


15  ^raim 
>f  Tpirit  tc 
too  graiii-^ii 
of  water. 


10  graira 
if  fpirit  to 
00  grainsi 
of  water. 


5  erams 
ot  Ipirit  to 

oo  graim 
ol'  water. 


Wasa. 


deg. 
30 
35 

40 

45 
50 

SS 
60 

65 

70 

75 
80 

85 

90 

95 

'  100 


Grains. 
2852.03 

2847-45 
2842.62 

2837.64 
2832.76 
2827.68 
2822.65 
2817.49 
2812,16 
2806.75 
2801.25 
2795.69 
2790.13 
2784.36 
2778.84 


Graiiu. 
2859.71 

-855-32 
2850.8S 
2846.16 
2841.5:2 
2838.69 
2831.90 
2826.93 
2821.78 
2816.63 
2811.23 
2805.85 
2803.40 
2794.91 
2789.32 


Grains. 
2867.12 
2863.16 
2859.06 
2854.67 
2850.29 
2845.72 
2841.10 
2836.P 
28^1.61 
2826.^6 
2821.38 
2816.32 
2811.35 
2805.79 
2800.25 


Ciain^. 

2874-43 
2870.87 

2S67.08 

286^.04 

2858.96 

2854-75 
2850.50 

^845-97 
2841.42 

2836.80 

2831.92 

2827.12 

2822.1^ 

2817.08 

2811.S0 


Grain.-i. 
2881.34 
2878.21 
2874.81 
2871.22 
2867.52 
1863.75 
2859.87 

2855-65 

28ii-.53 
2847.14 
2842.56 
2838.07 

'833-38 
1828.46 
2823.55 


Graiii» 
2887.77 
2885.06 
2882.30 
2879.22 
2875.98 
2872.67 
2S69.I5 
2865.45 
2S61.63 
28^7.70 

285^38 
2S49.28 
2844.81 
2840.26 
2835-30 


Grains. 
2894.22 
2892.67 
■889.78 
2887.33 
2884,57 
2881.69 
2878.72 
2875.49 
2872.06 
2868.49 
2864.54 
2863.86 
2856.80 
2852.47 
2848.18 


Gruins. 
2900.85 
2899.3  1 
2897.61 
2895.67 
2893.58 
2891.11 
2888.62 
2885.85 
2882.90 
2879.67 
2876.22 
2872.88 
2869.16 
286^.15 
2861.12 


Grair.s. 
2908.21 
2907.45 
2908.39 
2904.98 

2903-39 
2901.42 

2899-35 

2897.09 

2894.56 
2891.79 
2888.73 
2885.56 
2882.25 
2878.71 
2875.07 


Grains. 
2917.19 
2916.95 
2916.41 

29  »5-55 
2914.42 
2913.02 
2911.32 
2909.43 

2907-33 
2905.04 

2902.35 
2899.55 
2896.58 
2898.44 
2890.04 


Grains. 
2928.80 
2928.99 
2928.93 
2928.49 
2927.81 
2926.73 
2925.50 
2923.90 
2922.24 
2920.17 
2917.83 
2915.46 
2912,84 
2910.02 
2906.97 


Graios. 

2944-53 
2945.02 

2945-25 
2945.20 

2944-73 
2943.98 
2942.98 
2941.69 
2940.13 

2938.33 
2956.31 

2934- »4 
2931.77- 
2929.1.? 
2926.28 


Ciaim. 

2967^4 

-967-45 

12967.^0 

P967.OJ 

,2966.34 

{2^65.39 

2964.1» 

12962.66 

12965.97 

2959J37 

•2956.^ 

2954.70 

3952.0S 

^949-34 
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Table  II.  Real  Spediic  Gravities  at  the  differ€nt  Temperatures. 


ido  grainsi-"^  {rrain 

'  100  grain 

ico  grair 

!ioo  grain 

lijo  grains  ico  jriunijico  grainsjioo  graia 

s  ico  jgrains  ico  ^rains|ioo  erain>!ioo  grain.sl 
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We  formerIy  oUeTred,  that  the  ferie$  of  inixtuTe$    dpal  Une  AB. 


chofcn  by  S>  Charles  Blagden,  for  the  adyanta^es  at 
tendmg  it  in  making  the  experinient,  was  not  fuited  for 
folving  the  queftions  which  commonly  occur  in  tho 
^irit  bufinefs.  He  occordingly  fuggefiB  ihe  .propriety 
of  foTtning  tables  in  a  conYonient  leries  iioia  the  d^ta 
liinulhed  oy  thefe  expaiments,  indicating  the  propor- 
tion  of  ingKdients  contained  in  (bme-coaitant  vw>^  oi 
bolk. 

To  Aidlitate  the  conArudion  of  &cktables,  tt  is  ne- 
eeSary  to  conSder  thc  fub|ed:  in  tkt  moft  general  mao- 
ner.  Therefore  let  m  reprefent  the  connant  number 
XOO.  Let  w  and  f  reprefent  tbc  quantities  of  waler  and 
fpiiit  hj  wetght  in  any  raisture ;  that  is,  the  ponnds, 
«unces,  or  gnins  of  each.  Let  x  repre&nt  the  quan- 
tity  per  cent.  of  fpirits  alfo  by  weight  \  that  is,  the  nwn- 
ber  of  pounds  of  fpirits  contained  ia  loo  pounds  of  the 
mixture ',  and  let  y  be  its  «^osntity  per  cent.  in  gjdlot^** 
or  the  number  of  galions  oontained  in  loo  gallon»  of 
the  immixed  ingredients.  Let  m  be  the  bulk  of  a.  pound 
of  ^rit  of  any  given  temperature,  the  buik  of  a  pound 
of  water  ofthefame  leinptrtture  being  aocounted  i. 

Then  w-\-t  is  the  t*cight  of  any  mijiture,  and  w-^ 
ffi  j  is  its  buik. 

We  have  the  foUowing  proportions :  i.w -{-/ : t7zo :  x, 
and  xsz — -—  (£<}aatian  ift) ;  and  hence  t  vaxy  bc 
Haund  wheo  »  the  per  centage  in  wnght  is  g^ven,  for 
j=-^5LfL  (Equation  2;) ' 


M/ 


3.  w^mtim^r^^aiyjmdyssa- 


tion  3d) ',  and  s  may  be  &imd  ^n^ien  y,  tb»  per  centage 

wy 


ia  galloas,  it  given }  for  tz 


«— y 


(£quadon  ^th). 


The  ufual  queIlions  which  can  be  iblved  from  thele 
cspenments  are,  ^* 

I.  To  afcert'ain  the  quantity  of  f{Hrit$  petecat.  in 
bulk  Bom  obfervation  of  the  fpecific  gravity, '  or  to  tell 
liow  nuny  gaUons  of  fpiiit  are  in  loo  galloiM  of  mix- 
ture. 

Look  for  tbe  fpectfic,gravity  !n  the  table,  ond  at  the 
head  of  the  column  will  be  foutid  the  w  attd  s  coire- 
fponding.  If  the  precife  fpecific  gravity  obienred  is  not 
in  the  tables,  the  x  mull  be  found  by  interpolation.  And 
heie  it  is  ptoper  to  remark,  that  taking  the  fimple  pro- 
portional  parts  of  fpf cific  gravity  wiU  not  be  fufficiently 
exa£l,  efpeciaUy  ne^  the  begitming  or  the  end  of  tbe 
table,  becaulĕ  the  denfittes  correlponding  to  the  feries 
of  titixtures  do  not  change  uniformIy.  We  muil  have 
jecourfe  to  the  general  rules  of  interpolatioD,  by  mcans 
of  firft  and  fecond  ditTerences,  or  be  provided  with  a  fub- 
fidiary  table  of  differences.  A  g^d  deal  of  pradice  in 
computations  of  this  kind  &ggeiled  the  foUowing  me- 
thod  of  making  fuch  interpoktions  with  great  di^atch 
t>late  and  abundant  accuracy.  On  a  plate  of  wood  or  tnetal, 
-CCCCXC3Xor  ftiff  card-paper,  draw  a  line  £F  (fig:  t.),  as  a  fcale 
fic.  >•  of  equal  parts,  reprelenting  the  leading  or  eqttable  arith- 
metical  {eries  of  any  table.  (In  the  preTent  cafe  £F  is 
the  fcale  on  which  s  is  corapsted.)— Through  every 
point  of  divifion  draw  the  perpendiculars  B A,  £C,  FD, 
&c.  Make  one  of  them  AB  more  confpicuou$  than  the 
reft,  and  diftingui(h  the  others  aIfo  in  fuch  fort,  that 
thc  eye  Siail  leadily  catdt  theu  diAaiicc  kota  the  pria- 


Let  GPL  be  a  tMn  (Gp  of  i«fiaIeb«M^ 

oi  unifotm  breadth   and  thickneS,   ^ib  drvided 'iMi 

equ^  paris  properly  diilinguiihable..    LaiHy,  let  thew 

be  a  pin  P  fixcd  near  the  mlddle  of 'the  princlpd.tkie 

AB. 

Now  fuppofe  that  a  value  of  j'  it  to  be  interpdatei 

by  means  of  an  obferved  fpecific  gravity  not  in  the  ta. 

Ue.     Look  for  the  aearea  to  it,  and  note  it«  diflaao( 

from  the  preceding  and  the  f(Jlowing.     Let  there  be 

PU  and  PK  on  the  fiexible  fcale.     AUb  take  notice.  cj 

the  lines  K  lo  and  H  lO,  whoie  diftance$  ircm  AB-aie 

equal  to  the  cotiAant  di£ference  between  the  fucceffife- 

values  of  S,  or  to  any  eafily  eitimated  multtple  of  it  (as 

in  the  prefent  caie  we  have  taken  lo  and  lo,  infieadt>f 

5  and  5,  the  running  diiFerence  of  Sir  Charles  Blag- 

dcn^stable).     Then,  leaning  the  roiddle  point  P  of  the 

«ihalebone  on  the  pin  P  in  the  board,  bend  it,  atid  pbce 

it  ikntwife  till  the  points  K  and  H  fall  fomewh!re  oa 

the  two  parallels  K  lo  and  H  lo.    No  matter  hotr 

oblique  the  pofiUQn  of  the  Whalebone  is.     It  wiU  hencl 

in  fuch  a  matiner  that  its  di&rent  p(»nt$  of  divifion  (le- 

prefenting  different  fpecific  gravitie$)  will  iall  on  tbe 

'  parallels  whtch  reptefent  the  correfponding  yalues  of  t, 

We  can  fay  that  aU  this  may  be  done  in  le&  than  half  a 

minute,  aiid  leis  time  than  is  neceSkry  £>r  infpeStng  a 

table  of  proportional  parts,  and  not  the  tenth  part  of 

that  neceffary  for  interpolating  by  fecond  difierences. 

Yet  it  is  exaft  enough  (if  oi  ue  Sze  of  a  duodeaaui 

page)  for  interpolating  three  decimal  {^aoes.    TUs  ii 

ten  times  more  exa&  than  the  preieDt  caiĕ  reqiures^  Xo 

return  frdm  this  dtgreOion. 

Hav!ng  thus  found  /  in  tbe  table,  vre  get  Mvt  j/i^ 

,  .  at  ,       nts' 

the  eauaUont  — —  ssr,  aaid  a — -— — s». 
^  w+r  w-^mt    " 

But  here  a  matenal  circumAance  oocurs.  Thltwiigh 

«f  alcohel  t,  and  its  per  centage  x,  was  nriitly  deto- 

mined  by  the  fpecific  gravity,  bMaw  it  was  nitapoMB 

between  two  values,  whtch  were  ecpetiinenUdfy  ejlt> 

ne£led  with  this  fpecific  gravity. '  But  'tn  makhig  tke 

.tranCtion  from  «  to  y,  we  onlj  give  the  per  centa^  ta 

gallons  befere  mixture,  but  not  thit  ttiilimer  of  giuloDS 

of  alcohol  contained  in  an  bundiied  gaUmis  of  mixcd  H- 

quor.     For  when  we  have  taken  a—y  and  g  kiAead  «f 

w  and  t,  they  wiU  indeed  make  a  fijnilar  cumjwmi 

'when  mixed,  becaufe  the  proportion  of  their  ingredient» 

is  the  iame.     But  they  wiU  not  make  loo  gallon  of 

this  compound,  becaufe  there  is  a  ihrinkinr  ar  .coBdcn- 

fiition  by  mixture,  and  the  rpedfio  giaWty  by  whick  «t 

interpolated  j^  is  the  phyfical  or  teal  rpedtie  giayi^  ear- 

refpondingto  w  and  i/  whUe — 2-—,  theQ)ecificgia< 

vity  impUed  in  the  value  of  w,  is  the  mathematical  dcn- 
fity  independent  on  this  condenration.  Since  thereKwey, 
together  with  a — y,  make  Iefs  than  loo  gaUons  of  ilie 
compound,  there  mufi  in  loo  gallons  of  it  be  more  alc»' 
hol  than  is  expreifed  by  v. 

Let  G  be  the  mathematical  fpecific  gnykj  {— 

— pt — 1,  and  g  the  jphyfical  or  reaI.obferved  ^ed- 
w-^wi  t  / 

fic  gravity  (which  we  cannot  exprei$  algebraicaHy) ; 

and  let  s  be  the  gaUons  of  alcohol  really  containcd  ia 

100  gaUons.of  the  compound.     The  hulk  bdng  inTetfc. 

ly  as  the  denfity  or  fpecific  gravity,  it  is  evmeDt  thit 

the  bulk  of  the  coinpound  muft  be  to  loo  g^Jkmmg 
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tM«.    Aai  fince  m  viant  to  mdEe  it  fHU  up  to  loo    liave  the  fpeeific  gnivi^  by  infpedio6. 
^Uoiu,  we  muH  inca^e  it  in  the  ptoportion  of  G  to     ' 
g.     And   becauie    tbis   augmentation  muft  be  'of  tb^ 
Umt  Aiengrtb  with  this  contraAcd  liquor,  bolh  ingredi- 
enla  inuft  be  Bicreafed  in  the  proportion  of  G  to  g,  and 


y 


tfe  muft  have   G  :  gz=tf  :  »,  «nd  z=:gx-^'    Now, 


inAead  of  y,  wrlte  a 


mt 


and  inAead  of  y^  write 
G 


V)-\-S 


which  aie  iefpe£lively  equal  to  the(n. 


Thii 


givesiU9i:^aX 


v)-i-mf        ■m*  ms 


w+J 
All  tlus  mll  bc  iUuArated  bj  an  esample. ' 
Suppofe  that  wc  have  obferved  Ae  lipecific  graTtt^t^ 
a  fpintuou«  liquor  of  the  temperature  60"  to  b^tii.jii^iaS. 
Looking  into  Sir  Charles  Slagden*»  tabli,  we  find  the 
erayitiei  0.94018  and  0.94206,  and  the  x  correfpond> 
«ig  to  them  is  80  and  75,  the  water  in  each  mixtur^ 
hcmg  ioo<  By  interpolation  we  obtaSn  the  s  corre* 
fponding  to  0.94128,  ^s.  78.    At  this'  temperature 

M==-—«-^,  =£1.212(3,  and  ««=94.545454  There&re 

«=0.041 28  X 1 00  X  •^^^'^  I —49.997.  OP  verjr  near. 

•        »94'54545  ... 

ly  50. 

-  We  ii«ve  feen'cven  per£ni$  n(»t  unac^uainted  with 
fcbjcds  of  thii  kind  piiziled  by  this  foit  of  parados. 
%  is  fiHd.  to  be  the  per-  ecnti^e  of  fpirit  In  the  com- 
ponnd.  The  compound  has  tbe  fame  proportioo  of  in- 
gre^ents  when  made  up  to  100  gallons  as  before,  w^en 
y  was  faid  to  be  its  per  centage,  and  yet  y  and  k  are  not 
the  liune.  The  hBc  is,  th«t>althai;^h  s  is  the  number 
o£  gallona  of  alcohol  reallj  cont^ined  in  100  gidlons  of 
the  compound,  and  this  dcohol  is  in  the  iame  propor- 
tieik  as  before  to  the  water,  this  proportion  is  not  that 
•(  50  tQ  50  :  for  if  the  ingtedients  were  feparated  agaln, 
tkere  mrald  be  50  gallons  of  alcohol  and  52,876  of 
water. 
Tbe  propwtMiii  fA  the  ingredients  in  their  fepar«te 

llate  is  had  by  the  jd  equation  fzzM  — — ,  which 

^D^y-ms 


1s  equivalent  to"  G  a 


ms 


For  the  piefent  example 


y  will  be  fband  48.599,  and  o — y,  or  the  water  per 
ccat.  51.491,  naking  100  gallons  of  unmixed  ingre- 
iBents.  We  fee  then  that  there  has  been  added  1.398 
galkms  o^  akohol  \  and  fince  both  ingredlents  are  aug- 
mented  in  the  proportion  of  G  to  ^,  there  haye  alto 
been  added  1.478  of  water,  and  the  whole  addition  for 
making  up  the  '100  gallons  of  compound  is  2.876 
'  gallons  •■,  and  if  the  ingredients  of  the  compound  were 
Kparate,  they  would  amount  to  102,876  gallons.  Thts 
might  have  been  found  at  the  firft,  by  the  proportion, 
G : ^— G=  100  :  (Thi  addition'), 

Tbe  next  que{lion  Which  urually  occurs  in  buCnels  is 
to  find  what  denfity  will  refult  from  any  propored  mix- 
tore  per  gallon.     This  queftion  is  folyed  by  means  of 

the  eqnatioa  — ,        >=«.     In  this  exanunation  tt  will 


m  (a—y) 

be  raoH  convenient  to  make  w=r«.     If  the  valiae  of  t 
fi>und  in  this  manner  falls  on  a  value  in  the  tables,  we 


If  not,  we'imS,  %Mt60Hi 

interpolate.  Uqiiors. 

N.  B.  The  value<of  «,  whioh  is  employed  in  thele  •  ^ 
redu^ons,  varies  with  the<.  temperature.  It  is  always 
obtained  by  dividing  the  fpecifiG  grevily  of  alcohol  of 
that  temperature  by^the  fpeciiic  gra^ity  of  watcr  of  tha 
lame  temperature.  The  quottent  is  tbe  real  fpeGific 
gTaVJty  of  alcohol  for  that  tempetature.  Both  of  theli» 
itft  to  bchad  in  the  firft  and  kft  copartmeoU  of  Sir. 
Charles  Blagden's  table.  , 

Thele  operations  &»  paElacular  CBfes  gtve  the  «ifwen 
to  particttlar  occafiaMal  queftions.  By  applying  them. 
toall  the  numbers  in  the  table,  tables  may  be  coadrud*. 
ed  for  foIving  every  queftion  by  inipedion. 

Theie  is  another  queftion  which  occuu  moft  £ne« 
quently  iti  the  excife  tran&diont,  and  a^  in.^I.  com- 
poStioAs  of  fpirituous  Iiquors,  nz.  What  ftreogth  will 
rerult  from  a  mixtw-e  of  two  compounds  ot  lu^own 
Arength,  or  mixing  any  iconpeu«d  with  watec  il  To 
folvc  quettons  of  this  kiad  by  the  table  £>  often  quo- 
ted,  we  muft  add  into  one  fum  the  water  per  gallon  of 
the  different  liquOrs.  In  like  manaer,  take  the  fum  ef 
the  fpirits,  and  fay,  as  thc  fttm-.of  the  watcrs  is  to  that 
of  the  aloAoIs,  fo  is  d  to  .r ,'  and  operate  with  a  and  * 
as  beibre. 

vAualogQus  to  this  is  the  queflton  of  the  duties. 
Thefe  are  Ievied  on  proof  fpiric ;  that  is,  a  certain  duty 
is  char^ed  oti  a  gallon  of  i»nof  fpirit ;  and  the  gauger's 
buJineui  is  tp  dilcover  how  many  gallons  af  proof  ipirit 
there  is  in  any  compound.  The  fpecification  of  ptaof 
fpirit  in  our  excife  laws  is  exceedingly  o1}fcure  and  com- 
plex.  A  gallon  weighing  7  pounds  13  oonces  (at  sf^ 
is  acoounted  i  ^e  6  under  proof.  The  gallon  af  water 
contains  58476  crains,  and  this  fpirit  is  54688.  Its 
denfity  tMrefore  is  0x^3523  at  55°.,  or  (as  may  be  in- 
ferred  from  the  table)  c.9335  at  60°.  This  denfitr 
correfpbnds  to  a  mixture  of  100  greins  of  water  wiu 
93.457  Qf  alcohol. .  If  this  be  fupsared  to  refult  iirom 
the  mixture  of  6  gallons  of  alcohol  with  i  of  waler  (as 
it  fuppoled  by  the  dcfignation  of  i  to  6  und^  V*x»)i 
Uk  gallon  of  proof  fpirits  confifts  of  100  parts  of  fpirits 
by  weight,  mixed  with  75  parts  of  water.  Such  a  fpirit' 
will  have  the  denfity  0.9162  nearly. 

■  This  being  piemiled,  in  order  to  find  the  gallons  of 
proof  ijurits  in  any  mixture,  find  the  quanrity  of  alco- 
hol  by  wokI^  and  then  lay,  as  100  te  175,  fo  is  the 
alcohol  in  ue  compound  to  tbe  proof  iiarit  that  may  be 
made  of  it,  and  kti  which  the  dulles  muft  be  paid. 

We  have  confidered  this  fubje£l  at  fome  length,  be« 
caufe  it  u  of  great  impoitance  in  the  fpirit-trade  to  have 
dwie  circumftances  afcertained  with  preciCon  ;  and  be- 
cauie  the  fpecific  gravity  is  the  only  lure  criterion  that 
can  be  had  of  the  ftrength.  Firins  of  gunpowder,  or 
producing  a  certain  bubble  by  ihaking,  are  very  vague 
tefts  ;  whereas,  by  the  fpecific  gravity,  we  can  very  fe- 
curely.a&ertain  the  firei\gth  within  one  part  in  500,  as 
will  preicntly  appear. 

Sir  Charles  BUgden,  or.Mr  Gilpin,  has  publtihed  *  «  p^^ 
a  moft  copious  fet  of  tables,  calculated  firom  thele  valu-  Tranfiilm 
«ble  cxperiments.     In  thefe,  computations  are  made  for  '794' 
every  unit  9f  the  hundred,  and  for  eyery  degree  of  the 
thermomcter.     But  thefe  tables  are  ililHiot  in  thejmoA 
commodious  form  for  buGneis.    MrJohn  Wilfon,  an 
ingenious  gentleman  reilding  at  Dundee,  has  juft  pub- 
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tpntaaoi  Bihed  at  £d!nburgh  Ubles  fomewhat  fiimlar,  founcled 
Xiqwors.  on  tjjj  fa,ne  experinients.  Both  of  thefe  tables  (how 
the  quantities  by  mealsre  correrponding  to  every  unit 
by  weight  of  Sir  Charles  Blagden^s  e^periments,  and 
for  every  degrec  of  temperature.  They  airo  Ihow  the 
per  centage  of  alcohol,  and  the  condenration  01  the 
^uantity  loft  by  niixture.  But  as  they  both  retaln  the 
original  fcries  of  parts  by  weight,  whi<;h  is  Tery  unufual, 
the  fpirit  traders  will  £nd  conriderable  difficulty  in 
juaking  ufe  of  them.  Retaining  this  feries  ^fo  cau(ĕt 
all  the  per  centage  numbers  (which  are  the  only  inte- 
icAing  ones  to  tbe  trader)  to  be  fra£liona],  and  no  an- 
fwer  can  be  had  without  a  double  intĕrpolation. 

We  have  tfaerefore  calculated  a  table  in  the  form  in 
which  it  muft  be  moft  ureful  and  acceptable  to  thofe 
who  are  engaged  in  the  fpirit  trade,  {howing  at  once 
the  fpecific  grayity  which  refults  from  any  proportion  of 
admixture  in  hundredth  parts  of  the  whoie.  This  an> 
fwers  immediately  the  chief  queftions  in  ihe  terms  in 
which  they  are  ufually  conceived  and  propoled.  Th« 
two  firft  or  leading  columns  (how  the  pjfoportion  in  gal- 
lons,  pints,  or  other  cubic  meafures,  of  tbe  mixture,  the 
whole  quantity  being  always  100.  The  fecond  column 
ihows  the  correfponding  fpecific  gravity  :  fo  tbat  we 
can  eitber  find  the  proportion  of  the  ingredients  by  the 


obfetved  fpecific  ^ntity,  or  find  the  gavitfxtUbi^ 
(mm  any  proportioB  of  ,the  ingtedients.  A  tbird  co- 
lumn  (Iiows  how  «nucb  the  hundred  mcafiites  of  Uie  twe 
tngredients  fall  ihort  of  making  an  bundred  meaiiucs  of 
the  compound.  A  fimple  pioportion,  «chich  can  b« 
done  without  the  pen,  will  determine  what  pact  of  this 
deficiency  mnft  be  made  vip  by  fpiril.  TLe  ufe  of  tbis 
table  muft  new  be  fo  familiar  to  the  readet's  mind, 
that  we  need  not  give  futther  initrudious  abput  it. 

This  is  followed  by  another  fimilar  table,  giving  ao 
immediate  anfwBr  to  the  moft  ttfnal  queftion,  "  How 
many  meafures  of  alcohol  are  ihere  really  contained  in 
100  meafures  ?  This  is  alfo  accompanied  by  a  coluiim 
of  conden&tion.  |t  would  havc  been  fomewhat  more 
elegapt,  had  the  fpecific  grayities  in  this  table  madc  the 
equable  (ĕries  and  lcading  column.  Btit  we  did  not  id- 
rert  lo  this  tiU  we  had  computed  the  table,  and  th«  la- 
bour  was  too  gieat  to  be  repeated  ibr  (light  REltim. 
The  tables  are  only  for  the  lemperature  ^o*"*  To  tbii 
the  fpiiituous  Iiquors  can  always  be  broughtin  theferH. 
matc» ;  and  \n  cafes  where  we  caimot,  a  moibent'»  in- 
fpcAion  of  Sir  Charles  Blagden^s  teUe  will  point  out 
very  nearly  (or  exaflly,  by  a  Aiort  con^puution)  tl« 
ncceflary  corte£tion$. 
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Compound. 

SpeciSc 
Oravity. 
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per 
cent. 
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per 
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S. 
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S. 
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s. 
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0.8713 
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28 

15 
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81 
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Spir. 

per 
ccnt. 

Sp«ific 
Gravity. 

Contr. 

Spir. 

per 

cent. 

SpeciSc 
Ocanity. 

Contr. 

Spir. 
per 

cent. 

SpeciBc 
Graritjr. 

Contr. 

100 

0.82500 

66 

0.91095 
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33 

6.96481 

«.27 

99 

0.82629 

0.18 

65 

0.91306 

2.62 

32 

0.96587 
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98 
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64 
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31 
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97 
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63 
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96 
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62 
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95 
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61 
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23 
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27 
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59 
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55 
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2.36 

38 

0.95894 

2.49 

5 

0.99334 

.18 

71 

O.9CO35 

2.41 

37 

0.960  1 9 

2.46 

4 

0.99461 

.12 

70 

0.90241 

2.49 

36 

0.96 141 

2-43 

3 

0.99591 

-7 

69 

0.90464 

2.47 

35 

0.96258 

2.38 

2 

0.99725 

•3 

68 

0.90675 

2-5' 

34 

0.96371 

2-33 

I 

0.99861 

.1 

67 

O.9C885 

^■55 

33 

0.96481 

2^7 

0 

1.00000 

.0 

66 

0.91095 

2.59 

Liquor!. 


"  In  thc  dtSi  table,  of  whkli  the  fole  intention  is  to 
point  out  the  ptoportion  of  ingredients,  tlie  fpecific  gra- 
*ities  are  computed  only  to  four  places,  which  will  aU 
vrays  give  tha  anAv«r  true  to  ^5^»*^  P*r*«  ^"  '^*  '^d, 
•which  is  more  immediately  intereiHng  to  thc  merchant 
in  his  trantaAions  wlih  the  exci(e  olRce,  the  computa- 
tion  is  carried  one  place  furth«r." 

The  connderation  of  the  firft  of  lhefe  two  tables  will 
fumi(h  fome  uPe^ul  information  to  the  reader  who  is  in- 
tercAed  in  the  phi1ofophy  of  chetnical  mixture,  and  who 
ende'avaurs  to  invefiif;ate  the  nature  of  thoGs  ferces 
whicb  conneft  thc  particles  of  tangible  matter.  Thefe 
Yary  with  the  didance  of  the  particle  j  and  therefore 
the  law  of  their  a£lion,  likc  that  of  univerfal  gravitation, 
is  to  be  difcovered  by  meafurine  their  feDfible  efiFefts  at 
their  Yariout  dlAances.  Their  change  of  diDance  b 
fcen  ir»  the  change  of  denGty  or  fpecific  gravity. 

Did  the  indiyidual  deMities  of  the  water  and  fpirit 
remain  unchanged  by  mucture,  the  fpecific  gravity  would 
chanj^e  by  equal  diSerences  in  the  iietu:s  of  miKtures  on 
whicb  .this  table  i$  conftru£Ud  ;  for  the  bulk  being  al. 
ways  the  fame,  the  chang^  of  fpecific  gravity  siuft  be 
the  difference  betwein  the  weight  of  the  gallon  of  wa- 
Ux  Wbich  13  added  and  that  of  die  gallon  of  rpirit  wbicb 


is  taken  out.  The  whole  difference  of  tbe  fpecific  gra^ 
vitles  of  fpirits  and  water  being  i.7f  0  parts  in  lO.ooOt 
the  augmentalion  by  each  rucceftive  change  of  a  mea{lire 
of  fpir!t  for  a  meafure  of  water  would  be  the  lootb 
part  of  this,  or  17.5.  But,  by  taking  the  fucceiCve 
dii&rences  of  dcnfity  as  they  Dccur  in  tne  table,  we  fee 
that  they  «re  vaftly  greater  in  the  fiift  additions  of  wa- 
ter,  being  then  about  10  ;  after  which  they  gradually 
diminilh  lo  the  medium  quantity  17^,  when  water  and 
fpirlts  are  inixed  in  nearly  equal  bulks.  The  differences 
of  fpecific  gravity  ftill  dimini(h,  and.  are  reduced  to  9, 
wlien  about  75  parts  of  water  are  mixed  with  25  of  fpi. 
tit.  The  differences  now  increafe  again  -,  and  the  laft, 
when  99  parts  of  water  are  mixed  with  one  part  of  fpi. 
rit,  tbe  difference  from  the  fpecifi(i  gravity  of  pure  water 
is  above  14. 

The  mechamcal  effe£t,  therefore,  of.the  addition  of 
a  me^&re  of  water  to  a  great  quantity  of  fpiiit  is  great* 
er  than.  the  fimilar  eSeSi  of  the  addition  of  a  meaiure  of 
fpirits  to  a  great  quantity  of  water.  What  we  call  me* 
chanical  effeA.  is  the  local  motion,  the  change  of  diftance 
of  the  parlicles,  that  the  corpufcular  forces  may  again 
be  in  equilibno.  Obferve,  too,  that  this  cbanee  is 
greatcr  than  in  the  proportiipn  of  tbe  diAance  of  the 

particles ; 
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MritooM  particks }  fer  the  dcafit]r  of  wtter  is  to  that  of  fpriti 
liquors.  iicarly  as  6  to  5,  and  tbe  changes  of  rpeciSc  gravity  are 
aearly  as  6  to  3. 

We  allb  &e  tbat  the  channRg  caule,  whicb  produces 
the  abfolute  conden&tian  oi  eacb  ingrcdient,  ceaies  to 
opeiate  when  75  parts  of  water  have  been  mixed  with 
25  of  alcohol :  for  tlie  variation  of  fpecific  gravity,  from 
diminilhing  comes  now  to  increafe}  and  therefore,  in 
this  particular  Aate  of  compofitioD,  is  equable.  Things 
are  now  in  the  fame  fiate  as  if  we  weremixing  two  Auids 
which  did  not  aft  oq  each  other,  but  were  mutually  dif- 
feminated,  and  whofe  fpeciiic  gravities  are  nearly  as  9  to 
10  y  for  the  variation  9  of  fpecific  gravity  may  be  confi- 
d^ed  as  the  looth  part  of  the  whole  difference,  in  the 
iame  manner  as  17.7  would  have  been  had  water  and  aU 
cohol  fuftained  no  contraAion. 

The  imagiDation  is  greatly  aflifted  in  the  contempla- 
tion  of  geometrical  quantity  by  exhilnting  it  in  its  own 
form.  Specific  gra^ity,  bang  an  expreflion  of  denfity 
(a  netion  .purely  geometricar),  admits  of  this  illuitra- 
tion. 

Therefore  let  AB  (fig.  2.)  reprefent  the  bulk  of  any 
misture  of  water  and  alcohol.  The  fpeclfic  grarity  of ' 
%v8ter  may  bc  repcefented  bj  a  line  of  fuch  a  lcngth, 
that  AB  Aiall  be  the  difference  Iwtween  the  gravities  of 
alcoholand  water.  ^uppa&  it  cxtended  npwards,  to- 
wards  c,  till  B  «  is  to  A  a  as  10,000  to  8250.  It  will 
fuit  our  purpofe  bettcr  to  rcpreient  it  bj  a  psirallelogram 
ii  BF  #,  of  any  breadth  BF.  In  this  cale  the  di&rence 
of  the  fpecific  gravities  of  alcohol  and  water  will  be  ez> 
prefled  by  thc  parallelogram  ABF£.  If  there  were  no 
changc  produced  in  the  denfity  of  one  or  both  ingredi- 
cnts,  tlie  fpecific  gravity  of  tbe  compound  woold  iocreafe 
as  this  parallelogram  docs,  and  AGrHE  would  be  the 
•ugmentation  corRfponding  to  die  mixture  of  the  quan- 
tity  AG  of  alcohol  with  tlw  ^uaatity  GB  of  water,  and 
fo  of  othcr  mixturcs.  But,  to  exprefi  the  augmentation 
ofdenfity  asit  rcally  obtains,  we  muft  do  it  by  Ibme 
cutvilineal  area  DABCHD,  which  vanes  at  the  rat« 
determined  by  Sir  Charles  Blagden's  cipcriments.  Tbis 
area  muft  be  precifely  equal  to  thc  rc£tangle  ABF£. 
It  nuft  therefore  ^all  withiDut  it  in  fome  places,  and  be 
defieient  in  others.  Let  DMHKC  be  the  curve  which 
conefponds  with-  thefe  eaperiments.  It  is  evident  to  the 
snathematical  reader,  that  the  ordinates  LM,  GH,  IK, 
&C.  of  this  curve  are  in  the  ultimale  ratio  of  the  iiSti- 
ences  of  the  obienred  fpecific  gravities.  If  A  s,  « «•,  &c. 
are  each  =:  5,  the  Kttle  fpaces  A  «  }  D,  mi^H,  &c. 
will  be  precifely  equal  to  the  differences  of  the  fpecific 
gravities  0.8250 ;  0.8387  j  0.8516}  &c.  correfponding 
to  the  diSerent  mixtores  of  water  and  alcohol.  The 
eiirve  cuts  thc  fide  of  the  parallclogram  in  K,  where  the 
wdinate  GK  expi^fles  the  mean  variation  of  dcnGty 
0.0017.5.  IKis  the  fmalleft  variation.  The  conden- 
iktion  may  be  expreffed  by  drawing  a  curve  tlm  G/i 
panUel  to  DMGKF,  making  D  <^=  A£.  The  conden- 
fation  is  now  reprefented  by  the  ipaces  comprehended  bc- 
tween  this  laft  curve  and  the  abfciffa  AGB,  redconing 
thore  negative  which  lie  on  the  other  fidc  of  it.  Thu 
{hows,  not  only  that  the  condenlation  is  greateft  in  the 
mixture  AG  x  GB,  but  aIfo  that  in  mixing  fuch  «  com- 
pound  with  another  AI X  IB,  there  is  a  rare&Aion. 
Another  curve  ANOPB  may  be  drawn,  of  which  the 
«di&ates  LN,  GP,  lO,  &c.  are  proportional  to  the 
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areas  ALm</,  AGmD,  AIKlim/ {=AG m^LjSlJ^ 
&c.     This  curve  (hows  tbe  whole  conden&tion.        '- 

This  manner  of  repreienting  the  fpecifie'  gnrilies  of 
mixtures  will  AiggeA  many  cuirous  inferences  to  fncb  is 
will  conSder  them  in  the  manner  of  Bolcavicb,  irith  a 
view  to  arcertain  the  natiiie  of  the  tbrccs  of  coheSoi 
and  chemical  aSinitses  :  And  this  manner  of  viewing  dle 
fttbjed  becomes  cvery  day  more  pramifing,  tn  coiift> 
quencc  of  our  improvcments  in  chemical  knowledge ; 
6k  we  now  fce,  that  mcdianifin,  or  motive  foices,  ire 
the  caufes  of  cbemical  aAion.  We  &e  in  aImoft  tmj 
cafe,  that  chemical  aSinities  are  comparabh  with  me> 
ehanical  preffurcs  j  becaulĕ  the  convcrfion  of  a  fiquid  in> 
to  a  vapour  or  gaa  is  pteventcd  by  atmorpheiic  jttt- 
fnre,  and  produced  by  the  great  cbemical  agent  Int 
The  a^tion  of  heat,  ti)erefore,  or  of  the  caute  cf  heal, 
is  «  mecbanical  adion,  and  thc  forces  are  common  ue- 
ehanical  fbrces^  with  which  we  ate  iamiliariy  ac> 
quainted. 

"  It  may  be  allb  remarked  in  the  column  of  contiac- 
lions,  that  in  the  beginning  ttre  contraAions  angment 
nearly  in  tbe  proportion  of  tbe  quantity  of  i|Mrits  (bat 
more  Aowly)  ;  wbcKss,  in  the  eiid,  the  canti«Aians  aie 
nearly  in  the  duplicate  proportion  of  the  quantity  «f 
water.  This  drcumAance  dderTcs  the  confideration  tS 
tbe  pfaiIo(bptier.  We  haTe  reprelĕntcd  k  to  the  eye  I7 
the  cur«e  »g  A  /" 

We  Atould  here  tdte  iome  notice  of  the  attesnpt  mde 
to  ehide  ibsae  pait  of  the  doties,  by  adding  fi>me  i 
dient  to  the  fpirits.  But  our  mfoimatian.on  thit  £ 
ia  not  very  exad )  and  befidet  it  would  be  doing  no 
vice  to  the  trader  to  pnt  traud  more  in  his  power.  Hae 
are  fome  ialtt  whkh  make  a  very  great  augmentation  cC 
denSty,  but  they  render  the.liquor  unpalatable.  Sogir 
is  frequently  a(ed  with  tbis  view ;  16  gtuns  of  refiM 
fiwae  dtfolved  in  looe  grains  of  pToof  ^rits  gave  it  ne 
fa^icioBS  tafte,  and  iocreaied  its  fpecific  graTity  hm 
0.920  to  0.925,  which  is  a  very  great  clnmge,  cqdva- 
lcnt  te  the  eddition  0^9  grains  of  water  to  a  awttae  4t 
100  grains  of  doohol  and  80  of  water. 

SPIRLING,  a  fpedes  of  fi(h.  See  SaLMO,  Icbtbt- 
OLOGT,  p.  99. 

SPITH£AD,  a  road  between  PortAnoiitli .  and  Ae 
ille  of  Wight,  where  thc  royal  navy  of  Grcet  Btini 
frequently  rendczvous. 

SPITTLE,  in  Pkynoiogy.     Sce  SAtiVA. 

SPITZB£RG£N.    See  Greemlamd,  N*  10. 

SPLACHNUM,  a  genus  of  plants  belangin|  to^ 
clafs  of  cryptogamia,  and  order  af  mafci.  See  BoTAirT 
Itu/ex. 

SPLEEN.     See  Auatobit  lm{ex. 

SPLEEN-Wori.    Sec  Asplekidm,  Botawt  /«** 

SPLENETIC,  a  peribn  afi[lided  with  an  d)fti«Sbt 
of  the  fpleen. 

SPLENT,  or  SmKr,  among  iarriert,  a  cdkiMh- 
(cnAble  excrefccnce,  brccding  on  the  ihank-bane  «f 
horfes.     See  PAKitiERT. 

SPLICING,  in  thc  fea-lBnguage,  is  the  imb«Sm| 
the  ends  of  two  cablea  or  ropes,  and  workinr  the  ttmi 
ftrands  into  one  another  by  a  ^dd,  fo  that  mcy  beeoa|t 
as  ftronr  as  if  duy  wcre  but  one  rope.  *  ' 

SPOILS,  wfaatever  is  uken  fraai  the  enemy  iDifiMt 
of  wtr.  Among  tlie  ancietit  Greeks,  the  Qwtls  ^ipt  di> 
vided  among  the  whole  army  j  enly  ibe  generars  fttte 

WH 


I 


Digitized  by 


Google 


% 


S    P    o 


r  €09  1 


8    P    O 


wa*  hrgtS :  but  ampi^  die  Romans,  Uie  ^U*  btiong- 
ed  to  the  reiNiblic. 

SPOLET  rO,  a  dmh^  o^Ilaly,  b«unded  pathe  north 
by  the  marquirate  of  Aocona  and  duchy  of  Urbino,  «a 
dtt  eail  by  Fartlrr . Abruasjp,  on  the '  (outH  by  Sabinti 
and  the  patrimony  of  St  Peter,  aad  on  the  well  by  Or> 
vieto  aad  Pciugino.  Iti<«b«ut  55  mik*  in  leogth  and 
40  in  breadth^  It  was,anciently  a  part  of  Umbria,  and' 
now  bdongs  to  the  popey-nlhs  namc  of  the  capital  city 
M  al(b  ^^Mttto,  It  was  £Bnperl;  a  large  place,  butia 
1 703  wat  ruiited  by  m  earth^pwke  ^  iwm  wiieocc  it  haa 
■ejRer  rccovcrad  itlaif. 

SPOLIATION,  j» .  ecclafiaaic»l  Iw,  ii  aa  injury 
dbne  by  one  clerk  or  iucumbent  ta.^other,  iu  takin^ 
the  fruils  of  liis  i)ene&c«  witbout  any  Jright  thereualo^ 
but  nnder  a  pretended  <itle.  It  it  reawdied  by  a  decree 
to  account  fbr  the  pcoSts  fo  takcn.  Tiiis  isjury,  whea 
tHacjtts  patronatut,  or  rigbt  of  advoycibn,  dotbnotcama 
in  debate,  is  cognizablc  in  the  fpiritiiial  court :  as.(f  a 
patroB  firft  pseGaits  A  to  a  benafice,  wiw  is  iniUtttted 
and  induded  tliercto ;  and  tben,  .upoa  pwtcnoe  of  a  vm 
cancy,  tbe  iaait  patron  pnCmts  B  to  the  Stmt  li^ns, 
and  lie  alfo  olMaius  inAitution  ond  indudlion.  Now  if  A 
difptttet  tiie  iad.  of  the  Yacan^r,  then  tlut  derk  wlto  ia 
kept  out  of  the  profit*  of  tiie  living,  whick«ver  it  l)e, 
aiay  Tue  tiie  otlier  ia  th$  fpiritttal  court  foT  tl|e  {poliation, 
or  taking  the  profits  of  his  i>enefice.  And  it  (hall  thara 
be  tiied,  whctlicr  tlie  liring  ^im*,tK}  w«f«  not  .vacant ) 
apon  which  the  -Yalidily  of  tlie  (ecoad  clerk*s  pretcnfioM 
aittft  depcnd. .  But  if  ihe  «ight  <^  patronage  oomes  at  all 
into  dirpute,  as  if  one  pation  prc{imted  A,  and  another 
patron  prelĕntedB,  thece  the  ecoleAadical  ooutt  hath  ao 
cogaiiance,  providad  tlie  tithes  fued  for  arooutit  to  a 
iMirth  part  of  tlie  value  of  thc  iiyiag,  liat  «ay  l>e  pcei 
kibtted  at  the  inllance  of.  thc  patron  by  the  iu»g'»<writ 
«iiadiaivit.  So  alib  if  a  derk,  witliottt  ai^  oolour  of 
title,  ejeds  anotlier  from  his  parlonage,  this  injary  muil 
be  ledreAied  in  thc  tempocal  courts  :  fer  it  depends  upon 
ao  qneflioa  deUnninalde  hj  the  fpiritual  law  (ai  plutar 
lily  of  t)eiieficet  or  ne  plurality,  vacancy  or  no  vacaacy)f 
liot  it  mcrely  a  dvil  injury. 

SPONDEE,  in  andent  poetry,  a  foot  confifting  of 
tSRO  long  fyl]ablet,.«a  «losMwr. 

SPONOIAS,  BaiUui.iAN  or  Jahahia  Puim,  a  gc 
Btts  at  plants  lielongtng  to  tlie  clait  of  decandria.  '  Sec 
BoTANT  In^iem^ 

SPONGIA,.  SroNOE ;  a  genus  af -Bnimalt  belonging 
to  tlie  dals  of  veniies,  and  ord«r  af  zoophytaw  It  is  fix- 
cd,  ilenble,  and  very  torpid,  growing  in  a  variety  of 
£Kms,  compoied  either  of  reiiculated  fibres,  or  maATes  of 
iinall  ipines  interwoven  togcther,  and  clethed  with  a  liv- 
ing  gelstinoos  fleti,  fuU  01  buil  aMJUtht  or  lioles  on  its 
fiiince,  iqr  whioh  it  fiidct-in  aad  throwsout  the  water. 
Fifty  fpeciet  have  already  been  diico^ercd,  of  wluch  10 
belong  to  the  Bittidi  co^t.  See  Helmintbouigt 
liulex. 

So  eo^y  at  the  days  of  AriAotle  rponget  w«re  fuppo> 
ied  to  paffiefs  animal  life  ;  the  peribns  «mployed  in  col- 
hAing  t)>pmliaving  «bferved  tiiem  ttirink  wlien  tom 
fiom  ue  rocks,  tlnu  eKiabiting  fymptaaM  ef  ienfatioi». 
Tiie  iame  opinton  pr«vail«d  in  tiie  time  -o^  Pliny  :  But 
no  attcntion  was  paid  t*  ihis  fub^eft  till  Ceuht  MarSgli 
csamined  dieia,  «ad  'dcclared  tiieai  ve^tables.  Dr  Pey- 
iiincU,  in.  a  paper  wkidi  be  Cmt  to  thc  Royal  Sodety  in 
the  ycar  1752,  and  in  « iecmid  in  1757,  aiSrmed  tbey 
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wcrcs  not  vegelables,  buttbe  prodadioa  of  an!mds>}  atid 
iui  accordingly  deiciilied  thc  «nim^l»,  anil  tlie  proceis 
wliich  they  performed  in  making  the  fponges.  Mr  £1. 
lis,  inthe  year  1762,  was  at  grcat  pains  to  difcover 
thefe  animdt.  Fer.tlHs.purpoieiia'di&ded  the  ipongia 
tttcas,  and  wat  lurpriied  to  find  a  gmt  numtier  of  finall 
worms  of  th«  genus  of  nerds  or  itA  fcalopendra,  wiiidi. 
had  piaaccd  their  way  thtou^  tlie  ibit  fubftaiioe  of  ihe 
ijiangc  in  queft  of  a  iii£ie  retseat.  Tbat  this  was  leally 
the  cafe,  he  was  fiiUy  affiired  of,  by  infpeding  a  nuiB- 
ber  of  fpedaiCBt  of  ^e  &iiie  fatt  of  iponge,  juft  fre(h 
from  the  £n.  He  put-thcm  into  a  giafs  filled  with  iea- 
watK-  i .  aad  tiiea,  inAcad  of  leeiiig  any  of  tbe  little  ani- 
aaals  which  Dr  PeyibiMll  defcribed,  ke  obferved  the  pa- 
piUae  ar  imall  Iiolet  srith  whioh  the  papillae  are  furrciind- 
ed  centrad  and  dilate  themidvet.  He  rxaiiiined  another 
yariaty<of  the  iiuae  fpeckt  ef  fponge,  and  plainly  percei- 
v«d  tbe  iipall  taihet  ii>fpire  aadr  eipire  tlie  water.  H« 
therafi>r«  concIndMi,  that>the  fpooge  it  an  animal,  and 
Uwt  tltc  «ndi  nr  openings  mt  tha  biandied  tubet  at e  tlie 
mouths  by  which  it  rcodvet  itt  nouriAiiBent,  and  dii^ 
charget  itt  eKcrenumtt.  '^ 

SPONSORS,  amoag  Chtiftians,  ata  thoic  perlbnt 
iriio,  in  the  affice  of  liapiiim,  an(w«r  or  ase  iiiTetict  ibr 
the  peiibaa  baptiaed. 

SPONTAN£OUS,  a  tcsm  applicd  to  iiich  motiant 
of  the  body  and  operatiant  of  the  mind  as  we  perfi)rm  of 
aar£tl«at.wiUiattt  ony  caiiftraiBt. 

SPOON-dlJUU         Scn    PjLiATAUtA,     OtNITHOLOGT 

Iniex. 

SPOONING,  in  thc  iea«language,  it  i»d  of  a  ibip, 
mhidi  i>ei»g  uiMler'  iail  in  a  Aorm  at  fea,  it-  uoaUe  to 
bear  it,  and  coaiaqaentfy  foTced  to  go  right  befare  tlio 
wind. 

SPORADES,  amoog  ancieat  aAraaomart,  a  naaae 
given  to  fnch  itart  at  were  not  included  in  any  cooAella- 
tioo.   .  , 

SPORADIC  MSEASES,  among  pkyAdant,  aic  ilich 
at  leise  .particular  peHbns  at  any  time  or  &afon,  and  ia 
aay  plaoc.;  in  which  fenfe  they  are  diftinguiihed  iirom 
ejjdemical  and  eadeoiical  diiĕaiĕs. 

SPOTS,  in  Ajlroaon^,  certain  placet  of  the  fun't  or 
moon's  diflc,  obferved  to  be  dtber  more  l)right  or  dark 
than  the  reft  ;  and  accordingly  caOtAjMa^  et  maeuUt, 
S«e  AttUoNOMT  IndeK. 

SPOTSWOOD,  JoHN,  archbiihop  of  St  Andrew^t 
in  Scotland,  wat  deicendcd  ffom  the  lairds  ef  Spotfwood 
in  the  Merie,  and  wat  l>om  in  the  year  1 565.  He  waa 
edttcated  in  the  ttiiivierfiQr  of  Glargow,  and  fiicceeded  hic 
father  in  the  paribnage  of  Calder  when  but  18  years  of 
«ge.  In  1601  ha  attended  Lodowick  duke  of  LennoK 
as  his  chaplMn,  in  an  embaSy  to  the  court  af  Prsnce  ix 
.confirming  tkc  ancient  amity  between  the  two  naiions, 
and  retumed  in  the  ambaffiuior's  retinne  through  £ng- 
land.  Wlien  he  entcred  into  the  archbiihopiic  of  GlaC 
gow,  be  &iund  there  was  not  lool.  ilerling  of  yeariy  re- 
vaiiiic  left }  yet  iuch  was  bb  care  {or  his  fucceflbrt,  that 
hc  greatly  improved  it,  and  much  to  the  iiitis&dion  of 
his  dioceiĕ.  Aiter  having  fiUed  this  ii»  11  yeart,  he 
was  railed  to  that  of  St  Andretr^tin  1615,  and  made 
primate  andtnetropoUtan  of  aU  Scotlond.  He  preSdcd 
in  feTetal  aAemblies  ibr  reftoring  the  ancient  diidpltne, 
and  bringing  the  chuicb  of  Scodand  to  fome  degree  of 
uniibnBity  with  that  of  England.  He  continued  in  kigh 
efleem  with  King  James  I.  nor  was  he  lels  valuad  bgr 
4H  Kng 
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Spray. 


Sfi»foraad  tCing  Charles  I.  tttio  was  crowned  hj  hiaa  in   1633,  >"> 
"        the  abbey-church  of  Holyroodbouii.     In  1635,  upoa 
,  the  de«th  of  tbe  eatl  of  Kinnoul  chamcellor  of  ikotland, 
our  primate  wu  advanced  to  that  poft ;  but  bad  fcarcely 
hcld  it  four  years,  when  the  confu£ons  beginning  in 
Scotland,  he  was  obliged  to  retire  into  England  -,  and 
being  broken  with  age,  grief,  and  ficknefs,  dud  at  Lon< 
don  in  1639,  and  was  interred  in  Weftmiafter-abbey. 
He  wrote  A  HiAory  of  the  Chnrch  of  Scotland  from  the 
year  203  to  the  reign  of  King  James  VI.  in  folio. 
SPOUT,  or  Water-SPOUT.     See  WATER-^mui. 
SPOVT-Fi/b.      See  SOLEN,   CONCHOLOGY  ln4/ex. 

8PR AT,  Dr  Thomas,  bilhop  of  RocheAer,  was  botn 
in  1636.  He  had  his  education  at  Oxfi>rd,  and  after 
the  ReOoration  entered  into  holy  erders.  He  beeame 
iellow  of  the  Royal  Society,  chapbdn  to  George  duk« 
of  Bucktngham,  and  chaplain  in  ocdinary  to  King 
Charles  II.  In  1667  he  publifhed  the  HiDory  of  the 
Royal  Society,  atid  a  Life  of  Mr  Ccmltj  ;  who,  by  hit 
laft  will,  left  to  his  core  his  printed  works  atid  MSS. 
wiuch  were  accordingly  publi(hed  by  him.  In  1668  he 
was  Inilalled  prebendary  of  Weflminfter  ■,  in  i68o,  wat 
appointed  canon  of  Windibr;  in  1683,  dcaiiof  Wefi- 
minAer ;  and  in  1 684,  conlecrated  to  the  biOiopric  o£ 
Rochefter.  He  was  clerk  of  the  clofet  to  King  Jas.  II.} 
in  1685,  ^"^  made  dean  of  thc  chapel  royal ;  and  the 
year  fi>llowing,  wa*  appointed  onc  of  the  commiiBoner* 
for  ecclefiaftical  affairs. .  In  1693  hu  ]ardftiip,  with  ie- 
veral  other  perfons,  was  chargedwith  trealbn  by  two 
nen,  who  drew  up  an  affociation,  in  which  tbey  whofe 
namea  were  fubfcribed  declared  their  relblulion  to  reftore 
'King  James ;  to  feize  tfae  princefs  of  Orange,  dead  or 
•live  $  and  to  be  ready  with  30,000  men  to  meet  King 
Jnnes  when  he  ihould  land.  To  this  they  put  the 
siames  of  Sancraft,  Sprat,  Marlborough,  Saliibury,  and 
odien.  The  bithop  w«  arrefted,  and  kept  at  a  meffen- 
ger's,  under  a  ftrid  guatd,  for  eleren  days.  His  houfe 
was  fearched,  and  his  papers  feized,  among  wbich  no- 
tbing  was  fband  of  trearonable  appearance,  except  OBtt 
tnemorandum,  in  the  ^ollowing  words  :  Thorough-^ed 
deSrine.  Being  aiked  at  his  eiantination  the  meaning 
«f  the  words,  he  faid  that,  about  20  years  before,  cun- 
oiity  had  led  him  to  hear  Daniel  Burge^s  preach  ;  and 
^hat  being  ftruck  with  his  account  of  a  ccrtain  kind  of 
tlodrine,  which  he  Taid  entered  ot  one  ear, .  and  pacing 
throttgi  the  head  went  out  at  the  other,  he  had  inierted 
the  memorandum  tn  bis  table.bo^  that  he  might  not 
-lofe  thc  fubftaiicc  of  fo  ftrange  a  fermon.  His  innocence 
beii^  proved,  be  was  fet  at  Uberty,  when  he  publiihed 
an  nccount  of  his  examination  and  deliyerance  ;  which 
made  &ch  an  impEeSion  upon  hkn,  that  be  commemo- 
rated  it  through  life  by  an  year^y  day  af  thank^ving. 
He  lived  to  the  y^th  year  of  hia  age,  and  died  May  20. 
]7i3.  Hisworks,  beiides  a  few  pocms  of  little  ralue, 
are,  "  The  Hiftory  of  the  Royal  Society  ;"  «  The  Uit 
•f  Cowley  i"  "  The  Anfwcr  to  Sorbiere  }"  "  The  Hi- 
ftory  of  the  Rye.houfe  Plot  -,"  "  The  Rcktion  of  Us 
own  £xamination  ;"  and  a  voIume  of  "  Sermont."  Dr 
Johnfon  fays,  "  lhave  heard  it  obferved  with  great  juilp 
iiefB,  that  erery  book.  is  of  a  diSerent  kind,  and  that  each 
haaiti  diAin£tand  charaderiAical  excellence." 
SrRAT.  See  Clupea,  IcHTHTOiX)Gy  tndexf 
SPRAY,  the  fprinkling  of  the  fea,  which  is  driven 
{romthc  top  of  a  wave  in  ikirmy  weather.  It  di£Fers 
-jfcom'fpoon-duft^  a>  being  ooly  blowir  occailonally  from 
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the  broken  fur£ice  a£  a  Ingh  «m ;  wboKas  dic  litiR  M 
ctmUnues  to  ily    herisontally  aiong  .the   iea,  witlisiit  '  " 
inteimiftion,  during  the  cxceit  of  a  tempeft  ot  bani. 


SPRING,  in  Naiurai  HiftBry,  a  £aantain  or  Io&rs 
of  water  rtiing  out  of  thc  ground. 

Many  have  becn  thc  conjei£fairei  of  philo&phen  con. 
ccrning  the  origin  of  ibuntBin%  and  great  pains  have 
been  takcn  both  by  the  members  of  the  Hoyal  Soeiety 
and  tbofe  of  the  Academy  of  Sciences  at  Paris,  in  or- 
dcE  to  afcertain  the  true  caufe  of  it.  It  was  Anilotk'! 
opinion,  and  held  by  moft  of  tbe.  ancient  phila&i^Ka 
after  him,  that  the  air  contained  ia  the  cavems  of  ihe 
earth,  being  oondenfed  by  ctdd  near  itt  iiirĔKe,  ms 
thcieby  changed  into  water  }  and  that  it  made  its  mj 
through,  where  it  could  find.«  paffage.  But  we  hwt 
no  expeftence  of  any  (iich  tranlmutation  of  air  ioto  n». 
ter. 

Thofe  Who  imagine  that  &untuos  owe  theiroii^n 
to  water*  brought  fcom  the  fea  by  ^abterraneous  ioEts, 
give  a  tolciaUe  account  how  they  lofe  their  faltnds 
by  percolation  as  they  pau  through  the  eatth  :  but  they 
find  great  diiSculty  in  ejcpiaiaing  by  what  power  ihe 
water  liles  abovie  tbe  icvel  of  the  fea  to  near  the  (0|s 
of  mountains,  where  fpring$  generally  abound;  it  be. 
ing  conuary  to  the  hws  of  hydroftatics,  that  a  &iid 
ihould  rife  in  a  tube  abowe  the  level  of  its  fanrcc.  Ho» 
cver,  they  have  foiuid  two  ways  wheseby  they  eado. 
vour  to  estricate  tbemielves  fiom  this  diiBculty.  Tbe 
one  is  tliot  of  Des  Cartes,  who  imagines,  that  aft(t 
the  water  is  beCome  freih  by  percoiation,  it  is  raied 
out  of  ihe  caverns  of  the  canh  in  vapour  ton'«rds  iti 
furfacc }  whcre  meeting  wiih  rocks  near  the  lop»  af 
n«UQtains  in  Ute  htm  of  arches  or  vaults,  it  fticL  ta 
them,  and  nuis  down  thetc  iides,  (iike  water  in  tn 
alembic),  tiU  it  meets  wilh  propee  receptacles,  iiaa 
which  it  fupplies  thc  fouBtains.  Now  this  is  a  meie 
hypothciis,  withwt  fouRdalion  or  probability  :  &r,  k 
the  firil  place,  we  know  of  no  intemal  heat  oi  ilw  etitk 
to  caufe  &ch  evaporation ;  or  tf  tbat  were  allowed,  jtt 
it  is  quite  incredible  that  there  iheuU  fae  any  cavcnisi» 
fmooth  and  void  of  protnbetancet  u  to  anfwet  the  endt 
of  an  alemblc,  in  c<dleding  and  condenSng  tbe  vapaiiit 
together  in  every  plaoc  where  feuntains  arife.  Theie 
are  others  (as  Yatenius,  &c.)  who  fuppofe  that  the  na> 
ter  may  rife  through  the  pores  of  the  carth,  as  throBgh 
capillary  tubes  by  attra£Uon.  But  hereby  they  ihow, 
that  they  are  qulte  unac^uainted  with  what  tdatct  te 
the  molkm  of  a  Auid  through  fuch  tubes  :  for  wheo  t 
capillary  tube  opens  into  a  cavity  at  its  upper  eodi,  ar 
grows  larger  «nd  larger,  fi>  a»  to  ceafe  to  be  capillaiy 
at  that  end,  thc  water  will  not  afcend  through  thattnbe 
into  the  cavity,  or  beyond  where  the  tabe  is  ca^illaiy; 
beca<ife  that  part  of  the  periphery  of  the  cavity,  whKk 
is  partly  above  the  iiu&ce.  of  the  water  and  inrtly  be- 
low  it,  is  not  of  the  capillary  kind.  Nay,  if  the«»> 
vity  it  continuaUy  fupplied  with  wattn,  it  wiU  be  at-' 
traAed  into  the  capiUary  tube,  and  ran  dow*  it  a> 
through  a  iiinncl,  if  the  lower  end  is  immerged  ia  ths 
faine  fluid,  as  ia  thit  caTe  it  is  fuppofed  to  be. 

It  :has  been  a  generaUy  Teccived  opinkm,  «nd  naA 
crp«ufed  by  Manotte  ^a  diligent  obfenrer.  of  aatai^ 
that  thc  Tife  of  fpringt  u  owing  to  the  Ttau  ardl  mdltti 
fnoir,  According  to  him,  ther  Ta>»-watcr  whkh  itlk 
upen  the  biUs  and  mountains,  penetradng  ihe  iiir^ 
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ipp    neets  «ith  eby  or  ncks  oontwuous  to  «aeh  otbet  \ 

b  '  '  »long  which  it  nmt^  witbout  being  able  t*  pencttate 

f        tiieia,  till,  being  get  to  the  bottom  of  the  moontain,  er 

to  a  coniiderable  dillance  from  the  top,  it  breaks  out  of 

the  ^onnd,  >nd  iiarnu  fprings. 

In  order  to  exaniine  this  opinion,  Mr  Perrault,  De 
1*  Hire,  and*D.  Sideleau,  endeairouied  to  make  an 
ettimate  of  the  quaiUily  of  rain  and  ihow  that  ialls  in 
the  fpace  of  a  y«ar,  to  &e  whether  it  would  be  fu(Kci- 
ent  to  aS»rd  a  quantity  of  water  equal  to  that  whicb  i* 
annually  difchaiged  into  the  fea  by  the  riTen.  The  re< 
£iU  of  their  inquiries  was,  that  the  quantity  of  rain  and 
fiiow  which  feli  in  a  ycar  into  a  cylindrical  TelTel  would 
fiU  it  (if  fecured  iiram  «Tsporating)  to  the  height  of 
'  aboat  nineteen  inchea.  Which  ^uantity  D.  Sideleau 
Aiowed,  waa  not  fuf{icient  to  fupply  the  riven ;  £»r  that 
thefe  of  England,  Ireland,  and  Spain,  dilcharge  a  great- 
er  quantity  of  water  annually,  than  the  rain,  according 
to  that  expeTiment,  is  able  to  fupply.  Befides  which, 
anothcr  obfervation  was  made  by  them  at  the  fame  time, 
•nz.  that  the  quantity  of  water  raiiĕd  in  vapour,  one 
year  with  anotiiiBr,  amoonted  to  about  thirty-two  inches, 
which  is  thittecn  more  than  ialls  in  nun  :  a  plain  indi- 
cation  that  the  water  of  fountains  is  not  Aipplied  by  rain 
aod  melted  Cmw. 

Thus  the  true  caufe  of  the  origin  of  iountains  le- 
aained  pndiicoYered,  till  Dr  Halley,  in  naking  lus  ce- 
kiiial  oAiiĕrTatians  upon  the  tops  of  the  mountains  at 
St  Helena,  about  800  yards  aboye  the  level  «f  tlie  fea, 
feund,  that  the  quanrity  of  vapour  which  £ril  there  (eren 
when  tlic  Iky  was  clear)  was  fo  gteat,  tbat  it  very  much 
impeded  his  ob(eTvatioM,  by  covering  bis  glalTcs  with 
watcr  eveiy  half  quarter  of  an  bour  \  and  npon  that  he 
attenpted  to  detemunc  by  experinient  the  qu«ntity  of 
yapoiir  exhaled  iirom  the  far£»ce  of  the  iiea,  as  far  as  it 
riies  iroai  heat,  in  order  to  try  whether  that  might  be 
a.faflicient  fnpply  for  the  water  continually  dilcharged 
by  fottntains.  The  prooeis  of  his  experiment  was  aa 
iollows :  He  took  a  veffel  of  water  falted  to  the  fanie 
degtce  with'  that  of  fea  water,  in  idiich  he  placcd  a  ther. 
nometer ;  and  by  mcans  of  a  pan  of  coak  brougbt  the 
watcr  to  thc  famc  degiee  of  beat,  which  is  obfervcd  to 
be  tbat  of  tbe  air  in  our  hotteii  fmimier ;  this  done,  he 
itei  the  v«flcl  ol  water  with  the  thermometer  in  it  to 
oae  end  of  a  pur  of  fcales, '  and  exa&ly  counterpoiied  it 
with  weights  on  the  otber:  thcn,  at  the  end  of  two 
liours,  he  £Mind,  by  the  alteration  made  in  the  w«ght  ■ 
«f  the  ▼elel,  that  about  a  fixticth  part  of  an  inch  of 
the  depth  of  the  water  was  gone  <^  in  vapaur ;  aad 
therc&m,  in  twelve  heurs,  onc  tenth  of  an  inch  wouhl 
have  gonc  off.  Now  this  accurate  ob(erver  aUows  the  : 
UediteiTanean  &a  to  be  forty  degrBcs  long  -,  and  fettr 
bioed,  (tlte  broeder  parts  compcntating  for  the  narrow- 
cr,  £>  that  ils  whole  furface  is  160  fquare  degrees)$ 
which,  aocordtng  to  tlic  CKperiinent,  muft  yield  at  leaft 
5»38oyOOO^OOO  tons  of  water :  In  which  account  no  tc- 
gad  is  had  to  the  wind  and  the  agitation  of  the  furface 
of  the  iisa,  both  which  undoubtcdly  promote  the  evapo- 
talioB. 

It  remained  now  to  compare  this  quantity  of  watcr 
with  that  which  is  daily  conveyed  into  the  fame  fea  by 
the  riv«rs.  Thc  only  way  to  do  wbich  was  to  compaie 
them  with  fomc  known  rivei  i  and  «ccordingly  he  takes 
hit  compntation  bom  the  riyei  Thames ;  and,  to  avoid 
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•n  obje^ont,  ankes  aUowanccs,  piobabty  gitater  thaft 
wbat  were  ablblutetjr  neceJGsry. 

Tiie  Mediterranean  receives  the  foUowing  confider- 
•ble  rivcrs,  viz.  thc  Ibenis,  the  Rhone,  the  rybci^  th« 
Po,  the  Danube,  the  Niefter,  the  Bory&bencs,  the  Ta- 
nais,  and  the  Nilc.  £ach  of  there  he  fuppofes  to  brin^ 
dowa  tea  times  as  much  watcr  as  the  Thames,  whereby 
hc  allows  fat  fmaller  rivers  which  fall  into  the  fame  fea> 
The  Thames,  then,  hc  finds  by  meafuration  to  diicharge 
about  20,300,000  tons  of  water  a-d^.  If  thereibre 
the  above-iiud  nine  riveis  yield  ten  Umes  as  much  watei^ 
as  the  Thames  doth,  it  wUl  follow,  that  all  of  them  to' 
gcther  yield  but  1827  miUions  of  tons  in  a  day,  which' 
u  bttt  little  more  than  one-third  of  what  is  pcoved  to  be 
nifed  in  vapour  out  of  the  Mediterranesn  in  the  fam0 
time.  We  have  there^are  irem  hence  a  fouvo  abun» 
dantly  fiifiicient  for  the  fnpply  of  fountains. 

Now  haTing  toaad  that  the  vapour  exhaled  ^rom- 
the  fea  is  a  fuHictent  fupply  &k  the  ibuntains,  he  pro- 
ceeds  in  the  next  place  to  coniider  the  manner.  in  which 
thcy  are.  raifed  ;  and  how  they  are  conden&d  inta  watert 
again,  and  coaveyed  to  tlie  fi>aices  of  fpiings. 

In  order  to  this  he  conlidei*,   that  if  an  atom  of 
water  was  expanded  into  a  flidl  or  bubblc,  ib  at  tu  be 
tea  tioMS  as  big  in  diameter  as  when  it  was  water,  tbat' 
•tom  would  beiEOine  fpecificaUy  lightcr  than  air ;  aoti ' 
theie£9re  we«ild  riPe  fo  long  as  the  waimth  which  firft 
Icparated  it  from  the  fur&ce  of  the  water  ihoald  conti- 
luie  to  diAend  it  to  the  iame  dcgree ;  and  conieqttentlyt 
tliat  vapoars  may  be  raifed  iirom  the  fiir&ce  of  the  fea ' 
in  that  manner,  tiU  they  anire  at  a  ccrtain  height  in  th« 
atmofphere,  at  which  they  find  air  of  equal  fpecific  gia- 
vily  with  tiiein&lves.    Here  they  wiU  Aoat  tili,  bang 
cenden&d  by  cold,  they  become  fpecificaUy  bcavier  thon 
the  air,  and  faU  down  in.  dew ;  or  being  driTe&  by  tlw 
winds  asainft  the  fides  'of  mountaiiis  (many  of  which 
far  fiirpafs  the  ufual  height  to  wloch  the  v«pours  would 
of  themielves  afi»nd),  are  compelled  by  the  ftream  of 
th«  air  to  mount  up  with  it  to  the  tops  of  thcm  ;  wheic 
being  caadenied  into  water,  they  ptcleotly  prcdpttate, 
and  gleeting  down  by  the  ciannies  of  the  ftoaes,  patt 
o{  tliem  enters  into  the  cavems  of  the  hills ;  which  fae- 
ing  once  filled,  aU  the  overplu$  of  watcr  that  comes  tbi- 
tlicr  runs  over  by  the  los*eft  place,  and  breaking  ont  bj 
the  fides  of  the  hUIt  ibnns  fingle  fpiings.  Many  of  thefit  * 
running  down  by  the  'V«Ueys  between  the  ridges  of  ths 
UUs,  and  coming  to  nnste,  form  httle  rirulets  or  bcooks: 
many  of  iheiii  again  meeting  in  one  canmon  valley,'  ond 
gaiaiag  the  plain  gtound,  being  giown  Iefi  rapid,  b«-  . 
come  a  river  ;  and  many  of  thefe  lieing  united  in  cne  ■ 
common  channel,  make  fuch  ftreams  as  tlie  Rhine  and 
the  Danube ;   whsch   latter,   he  obferves,  one  would  t 
hardly  think  to  l»  a  colle£tion  of  water  condenied  out ' 
of  vqM>ur,  unleis  we  conSder  how  vaft  a  trad  of  ground 
that  river  diains,  and  tliat  it  is  the  fum  of  all  thoTe  fprings  . 
whidh  break  out  on  the  faiith  fide  of  the  Carpotbiaa 
tnoHntains,  and  on  the  north  fide  ef  the  imacnGt  ridge 
of  die  Alps,  which  is  one  continued  chain  of  mountains  - 
ftom  Switserland  to  the  Black  &a. 
.   Thus  onc  part  of  the  ▼apouis  whioh  are  Uown  oa'. 
the  land  is  retaincd  by  tlie  rivcis  into  the  iea  hem  • 
whence  it  caine.     Another  part  faUs  into  the  fea  befei« 
it  reaches  the  land ;  and  this  is  the  Teafon  why  the  ri- 
vert  do  not  jctuta  f»  much  water  nto  the  Mediterro» 
4  H  2 
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Brtn  «s  is  niSĕi  ia  Tspoar.  A  tUid  part  &}b  on  tlic 
'  low  Unds,  wheie  it  affo«b  nooriihinent  to  plants  i  ytt 
it  doM  Bot  Teft  there,  liut  is  igain  exhakd  in  vapour  by 
4he  adion  of  ihe  fun,  and  is  eith«r  carried  by  the  winds 
-to  the  fea  to  iiall  in  rain  or  dew  there,  or  elCe  to  thc 
.Biounlains  to  become  the  fourccs  of  fprings. 

HowcTer,  it  is  not  to  be  fuppofed  ihal  all  {DUntains 
:are  owine  to  one  and  the  faaie  caufe  -,  but  that  fome 
procecd  nam  rain  aud  melted  fnow,  whicb,  fubfiding 
■throngh  the  fur&ce  of  the  earth,  makes  its  way  into  cer- 
itain  cantiea,  and  thence  iSiies  out  in  the  form  of  ^prings) 
becaufe  the  waters  of  ieTeral  are  found  to  increale  and 
>diaaini(h  in  proportion  to  the  rain  which  falls :  that 
•thcrs  agab,  efpecial]y  fuch  as  arc  falt,  and  fpring  near 
'the  fea-lhore,  owe  thdr  origin  to  fea-water  ptrcolated 
through  the  earth  j  and  fome  to  both  thefe  caufes : 
•though  withont  doubt  moA  of  thera,  and  efpecially  fuch 
M  fpting  near  the  tops  of  high  mountains,  receivc  tbeir 
«aters  irom  Taponrs,  as  before  explained. 

This  reaCowng  of  Dr  Hatley^s  is  confinned  by  more 
recent  ob&rvations  and  difcoveries.  It  is  now  found, 
that  though  water  is  a  tolerable  conduAor  of  the  eledrie 
£uid,  (by  earth  is  an  z)t£lnc  ^/e^  confcqiietttiy  the 
dry  land  mud  always  bc  in  an  eledriiSed  Aate  compared 
with  the  oceon,  ui^6  in  fach  particular  cafes  b«  are 
BMOtioned  under  the  article  £akthquak£,  N°  82.  It 
is  alfo  weU  knowB,  that  iiich  bodies  as  are  in  an  eledri- 
£ed  ftate,  wheUier  pAu  or  minut,  will  attrafi  Tapour, 
«r  other  light  fubftanees  that  come  near  tboD.  Hence 
the  vapours  that  are  raifed  £rom  the  ocean  mv&  ncceffii- 
T^y  have  a  tendency  to  approach  the  land  in  great  quan- 
tity,  cTen  witbout  tbe  ailillance  of  the  wind,  though 
this  lad  muft  undoubtedly  contiibute  greatly  towards  &e 
&me  purpoAs,  es  Or  Haiiey  juiHy  obferTes,  In  like 
raanner,  the  liigher  ground*  are  alvrays  in  a  mere'  elec- 
tnfied  Aate  than  the  hywer  nnes :  and  hencc  the  Tapours' 
haying  oace  Ieft  the  oc^  and  approeched  thc  ftkore, 
aie  attraAed  by  the  high  moentains ;  of  which  Mr  P«h-  ' 
nent  giTes  an  >nftance  in  Snowdod.  Hence  we  ibay  fce 
thc  rnfon  why  fprings  «re  fo  cooimoh  in.  the  neighbonr- 
hood  of  mountains,  they  beiog  fo  advantageoufly  &>rnM:d 
in  cTcry  refpeft  &nr  ccdleAiiig  and  condenfing  tlK  Ta-- 
pours  into  water. 

Tlie  heat  mt  fprings  is  genentlly  the  liine  with  the 
inean  tempeiature  of  the  atiiiofpbere.  The  mean  tcm. 
peiatnre  of  the  Touth  of  Engiand.  is  48*  i  in  Sc9tland, 
near  Edinburgh,  it  n  45° ;  irt  tlM  north  tX  Ireland  it  is 
48%  aad  en  uie  &ath  coaft  aboet  51".  At  Upial,  ini 
Sweden,  it  is  43°,  and  in  Peris  53°.  According  to  ac-> 
cniate  experiiiiciits  madc  by  emincnt  philoieplKn,  iitt 
hiat  of  the  ^iings  in  thefe  difierent  conntiies  corre- 
fponds  witlt  the  medium  tenperatiire.  We  haTt  no( 
heard  that  fiinilar  experiments  haTe  been  made  in  other 
c<totiies,  or  we  (honld  hzvi  been  eareful  to  coUcd 
them.  Wc  do  not,  howcTcr,  doubt  but  they  haTe  been 
made  in  moft  coimtrics  of  Europe  -,  yet  wc  fiBfpeA  iittle 
attention  has  been  paid  to  diis  fabjed  withaa  thc  tropical 
legions. 

Though  this  coincidcnce  of  the  beat  af  Ipriag»  with' 
tbeinean  temperature  of  the  dimatc  wheie  thcy  flow, 
ieems  to  be  «  general  h€t,  yct  it  admits  of  meny  cxcep- 
tima.  In  many  paits  of  tbe  worid  tb«re  are  fprings 
which  not  only  exceed  the  mean  tempcrature,  but  CTcn 
tbe  AsongeA  meiidiaa  heat  erer  known  in  the  torrid  re- 
gtaos.    The  fi>UowIng  table  will  give  a  dittind  notioo 
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of  tlw  degr«e9  ef  bMt  whieh  diSireAt  fprmgs  have  been  SfaA 
foand  to  poflefs,  according  t»  the  «xperiinents  of  phil»  ''"^ 
£apbers.  It  is  nac«ffary  to  remaHc,  that  expenaients  | 
madc  upon  the  fame  fprings,  made  by  difiĕrent  pcHbni^ 
Tary  a  liltle  from  one  another,  which  may  be  owing  ts 
many  accidents  «aCly  accounted  ibr.  Where  this  is  tbe 
cafe,  we  {hall  metition  both  the  lowed  smd  highed  de- 
gree  of  hcat  which  has  becn  efctibed  to  the  iame  Ipring, 
accOrding  to  Fahr«nlieit^  thenooatetcr. 

t-lace».  Sprlnp.         ^'''^J':    ^*^*^ 

*      °  greeatbeat  {resol  hett. 

'  the  hot  w«ll,         84               76 

Buxton,  Gentleman*s  bath,  82 

Matlock,  69 

Bath,  King'sbath,           119              113 

Aix-la-Chapelle,  146              136 

Barege,  12» 

Pifa,  104 
Caroline  batlis  in  Prudel  «r  {uri- 

Bohcniia,  011$,                  165 

Iceland,  G<yzer,                11  a 

In  cold  countries,  where  congelation  takes  place,  tbt 
heat  of  the  earth  is  confiderably  aboTe  thc  frc!tzing  {Mint, 
end  continues  fi>  dirough  the  whole  year.  From  aptA^ 
itients  thalr  have  been  made  in  miMs  and  deep  pils,  it 
appears  ibat  tlris  heat  is  unibrm  and  Aalionet^  at  a  cci' 
tain  depth.  But  as  the  heat  of  theTe  fprings  br  txittAs 
the  common  lieat  of  the  intemal  parts  of  the  earth,  i( 
mttft  be  occaSoned  by  ceufes  peculiar  to  certain  j^aees ; 
but  what  thefe  caurts  are  it  is  no  cafy  Aiattet'  te  dcter' 
rtiine.  We  are  certain,  indeed,  that  hot  rprings  receire 
tiieir  lieat  from  rome  fubterranean  caafii ;  biit  it  is  a  mit- 
ter  of  difficalty  to  invefligate  how  this  heat  is  pioduced 
atid  pretrrred.  Theories,  beweter,  have  be<M  fonned 
on  this.fubjed.  Tiic  fiibterianean  heat  has  been  aitribed 
to  the  eledritai  Auid,  «nd  to  a  gr«at  bod^  of  Ere  ie  tbe 
cciMrt  <of  the  earth  :  Bot  wc  fikfpe&  that  the  naiM  e( 
the  cleAricol  iluid  and  its  efie£ls  are  )i«r  iufficitAtly  an> 
derAood.  As  to  the  fbppariiion  that  thn'  heat  ef  ff^* 
is  owmg  to  a  tentrai  iire,  it  is  too  hypoihellcBl  t«  le- 
qeirfc  any  leJmatiDn.  Prom  wh«t  thett  does  this  heit 
otiginatc,  Aid  wbertce  is  the  fuel  which  bas  prodiiOBd  it 
fer  &  mahy  ages  P  To  cnabie  us  to  «niwcr  iheTe  qad^ 
tibns  with  precifian,  moie  infoitnation  is  ncceCTary  dMn 
we  have  liitherto  obtained  re^cAing  the  ilrudure  af  the 
intemal  parti  of  tlre  cartht  It  is  petatiiarly  reqaifite 
that  we  ihoald  be  made  acquainted  with  ihc  fbfii)s  which 
ara  niaft  comnon  in  tboii»  phces  Mtiere  hot  ^rings  t- 
lioand.  We  (hodd  then  pethaps  di{bov«r  that  het 
fprings  always  p3fs  through  bedies  of  a  coniiballible  iSr 
tafe.  It  is  well  knoWn  to  chemiRs,  ihat  when  water  ii' 
niiaed  «'ith  the  vitriolic  acid^  a  degi«e  of  Iieat  is  ptoAi* 
ced  fuperior  to  that  of  beiltng  watu-.  It  is  tlfo  tkeSi- 
blilhed  f!i^  that  whcn  wnttr  mcets  with  pyritet,  tfaatiS| 
a  mixrure  6f  fulphar  and  iron,  a  Tielent  iniSaiBaiation 
takes  plnce.  If,  therefore,  we  could  proTC  that  tiiefe 
matterials  exift  in  the  ftrata  iirom  which  hot  fprings  are 
d«rived,  we  (hould  be  enablKd  to  ^ve  a  iatis&doiy  sc- 
count  of  tlHs  curious  phcnomenon.  As  rome  apcMOgy 
foT  this  lttppofition,  we  may  add,  tbat  ittoft  of  the  Mt 
fprings  menlioned  aboTe  haTe  been  found  by  an«)yfii  (e 
be  impregnated  with  fulphur,  aod  fome  of  them  wiih 
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Uy  tron.  It  aiuft,  bowrver,  be  acknowledged,  that  the 
I  hot  rpringt  of  Iceland,  which  are  212*,  the  heat  of  boil- 
J"^  ing  waler,  according  to  an  accurete  analylis  of  their 
''  .  eontents  by  the  ingenious  Dr  Black,  were  neither  fonnd 
y'iUi-t.0  contain  iron  nor  rulphur.  It  will  therefore,  pcrhaps, 
/rf  be  neceSary  that  we  Ihould  wait  with  patience,  and  con- 
tinue  to  c6Uefl  fai5Is,  till  the  fc!ences  of  chemiAry  and 
mineralogy  (ball  be  fo  ^r  advanced  as  to  enable  us  to 
forin  a  permanent  theory  on  this  fubje£t. 

Springs  are  of  diATerent  kinds.  Some  are  perennial, 
or  continue  to  flow  during  the  whole  year ;  others  fIow 
only  during  the  rainy  fealon  ;  fome  ebb  and  flow.  Al; 
Torbay  there  is  one  of  this  kind,  which  ebbs  and  Aows 
£ve  or  iix  inches  every  hour.  There  is  another  near  Co- 
liPo  in  Italy,  ivhich  ebbed  and  Aowed  three  times  a-dar 
in  the  time  of  Pliny,  and  continues  to  do  Ib  ftill.  A 
fpring  near  Henly  rometimes  flbwi  for  two  years  toge- 
ther,  and  then  drie$  up  for  an  equal  peiiod.  For  the 
ingredients  fowid  in  fprings,  lee  MlKEHAL-Watert, 

SpRiyc,  in  Mechanict,  denotes  a  thin  piece  of  tem- 
pered  fteel,  or  other  elaftic  fubftance,  which  being 
«■ound  up  fetves  to  put  machines  in  motion  by  its  elaftu 
city,  or  endeavours  to  unbend  itlelf ;  fuch  is  the  fpring 
of  a  watch,  clock,  or  the  like. 

Spring,  Ver,  in  cofmography,  denotes  one  of  the 
fcarons  of  the  year ;  commencing,  in  the  northem  parts 
of  thc  world,  on  the  day  the  fun  enters  the  firft  degree 
of  Aries,  which  is  about  the  toth  day  of  March,  and 
cnding  when  the  liin  Ieaves  Gemini ;  or,  more  ftriAIy 
and  generally,  the  fpnng  begins  on  the  day  when  the 
diAance  of  the  fun's  meridian  altJtude  firom  the  zenith, 
being  on  the  increale,  is  at  a  medium  between  the  great- 
eft  and  leaft.  The  end  of  the  ipring  coincides  with  the 
be?inningof  rummer.     See  Summer. 

Elater  SPHINC,  in  Physies,  denotes  a  natural  faculty 
or  endeavour  oF  certain  bodies,  to  return  to  their  firft 
ftate,  after  having  been  violently  put  out  of  it  by  com- 
pretTmg,  or  betMling  them.  This  faculty  is,  by  philo- 
fophers,  ufually  denominated  elajlic/orce,  or  elqfiicity. 

SpRlNG-TiJe.     See  AsTRONOMY  InJex,  and  TiDE. 

Burning  SPBINGS.     See  BURNING-Springs. 

Strincsr,  or  SPSING-Boh  See  Capra,  Mamma- 
IIA  Index.  ^ 

SPRIT,  a  fmall  booih  or  pde  whicli  croAes  the  fail 
of  a  boat  diagonally,  from  the  maft  to  the  upper  hind- 
inoft  comer  of  the  lail,  which  it  is  ured  te  extend  and 
clevate ;  the  lower  end  o^  the  fptit  refts  in  a  fort  of 
wreath  or  collar  called  Hit  Jmotieri  which  encirdes  the 
nraft  in  that  place. 

SPRITSAIL.    5ee  Saii  and  Ship. 

SPRITSAIh-Tof>fail.     See  Saii,  and  Sh». 

SPRUCE-TREE.     See  Pixus,  Botany  Indeg. 

SPRUCE-Beer,  a  cheap  and  wholerome  liquor,  which 
is  thus  made :  Take  of  water  1 6  gallon;,  and  boil  the 
half  of  it.  Pnt  thc  water  thus  boiled,  whUe  in  liill  heat,. 
to  the  referved  cold  part,  which  (hould  be  previoofly  put 
into  a  barrel  or  other  veflel;  then  add  i6  pounds  of 
tre:icle  or  moIaSes,  with  a  few  table  fpoonfuIs  of  the 
eflence  of  fpruce,  lUrring  the  whole  well  together  ;  add 
Iialf  a  pint  of  yeaft,  ana  kecp  it  in  a  temperate  fitna- 
tion,  with  the  bung  hole  open,  for  two  days,  tiU  thie 
fernientation  hc  abated.  Then  cloie  it  up  or  bottle  it 
off,  and  it  wiU  be  fit  for  being  diunk  in  a  few  days  af- 
tcrwards..    In  Nonih  America,  and  perhaps  in  othcr 
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countries,  where  the  black  and  white  fprucefin  aboBml, 
inftead  of  adding  the  ej[ence  of  the  fpruce  at  the  iame 
time  with  the  mola&s,  they  makc  a  deco£tion  of 
the  leaves  and  fmall  branches  of  thefe  trees,  and  find 
the  Iiqaor  equaUy  good.  It  is  a  powerfuI  anti- 
fcorbutic,  and  may  prove  very  ufefiil  in  iong  fca  voy- 
Bgey. 

SPUNGE,  or  Spokge.     See  Spokgia. 

SPUNGING,  in  Gunaery,  the  cleaning  of  the  inlide 
of  a  gun  with  a  fpttnge,  in  order  to  prevent  any  fpar]u 
of  fire  from  remaining  in  it,  which  would  endanger .  the 
life  of  him  that  Aiould  load  it  again. 

SPUN-yark,  aroong  faiIoFs,  is  a  kind  of  line  made 
from  rope  yam,  and  ufed  for  feizing  or  faftening  things 
together. 

SPUNK.     See  Boletus,  BotaKT  Indeet^ 
■  SPUR,  a  piece  of  mctal  coHfifting  Af  two  branches 
encompaiTmg  a  horfeman's  hcel,  and  a  rowel  in  foim 
of  a  ftar,  adyancing  out  behind  to  prick  the  horfe. 

SPUR-Winged  lValer-Hen.  See  Parra,  Orkitho? 
LOGY  Intiex. 

SPURGE.  •  See  Euphorbia,  i 

SpuBCE-Laure/.   See  Dapuke,  >  Botaky  Iiidex. 

SPURREY.     See  Spirguui,  J 

SPY,  a  perfon  hired  to  watch  the  a&ions,  motions, . 
'&.C  of  another;  particularly  what  paSes  in  a  camp.. 
When  a  fpy  is  diicovered,  he  is  hanged  immediately, 

SQ_UADR0N.,  in  military  aStiirs,  denotes  a  body  of' 
horfe  whofe  numbcr  of  men  is  not  fixed ;  but  is  ufuaUy 
from  100  to  200. 

S^UADRON  of  Shi/)t,  either  implies  a  detachment  of 
(hips  employed  on  any  particular  expcdition,  or  tke  third- 
part  of  a  naval  atmament. 

S{^UADS,  in  a  miUtaiy  ienie,  are  certain  divifions 
of  a  company  into-  fo  many  fquads,  generaUy  into  thiee 
or  four.     The  ufe  of  forffling  companies  into  as  many 
fquads  of  inrpe£Iion  as  it  has  ferjeants  and  corporals,  ii'. 
proved  by  thofe  regitnents  who  have  pradiied  that  me-- 
thod }  as  by~  it  the  irKguIarity  of  the  feldierS'is  con£dcr- 
ably  reftrained,  their  drefs  iurproYed,  and  the  difci|tiine. 
of  the  re^ment  in  eeneral  moft  remarkably  Ibrwarded. 
Eveiy  omcer  Aioala  have  a  roU  of  his  company  by. 
fquad$. 

SQ^UALL,  a  iiidden  and  violent  blaft  o£  wind,  uTu» 
klly  occafioned  by  the  intemiption  and  tererberation  of  • 
the  wind'from  high  moimtains..  Thefe  are  very  itequent 
in  thc  Mediterraneaii,  particularly  that>part  of  it  which- 
is  known  by  the  name  of  the  Lewmt,  as  produced  byi 
the  repuIfion  and  ncw  dircSion  which  the  yJtoA  meets~ 
with  in  its  paSage  between  the  various  iftands  of  th* 
Archipelago. 

Sii^UALUS,  thc  Shark;  ■  genus  of  Gihes  airangcd ' 
by  LinnsBus  onder  the  clafs  of  amphibia,  and  the  oi^er  - 
ernantes^  bnt  by  Gmelih  Teferred  lo  tlie  dais  of  |Mfees, . 
and  order  of  chondropteryii.     See  Icbtbyoi«cy-/Wm.  . 

SO^UAMARIA.     See  Lathrsa,  Botamy  hdac. 

S(^UAMOUS,  in  A^atenw,  a  name  gijran  to  the 
Tpurious  or  falfĕ  futures  of  the  &ull,  becaufe«ompofed  of  ' 
r^uamse-  or  fcalcs  like  thbfe  of  fifhes.' 

SQUAR.£,  in  GeometTy^  a  ^uadiilateral  figuic  both  . 
c^uilateral  and  equiangu]ar.     See  GEeMiTRT. . 

S^VAS£-Raot.-  Sec  Algebra  and  Arithmztic^. 
N*  33.  and  34. 

Hollow.S^U4R£,  in  the  .military  ait,  a  bo^of  faot- 
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'Squarf,  drawn.up  witb  an  etnpty  fpace  in  ihe  middlc,  for  the  co- 
.^"*""g-  lours,  drums,  and  baggage,  faced  and  covered  by  ih^ 
'         pikes  every  way  to  keep  ofF  the  horfe. 

Square,  among  Mcehantct,  an  inHnimetit  conriRing 
of  two  niles  or  branches,  fa(lened  perpcndicularly  at  onc 
end  of  their  extremities,  fo  as  to  form  a  right  angle,  It 
is  of  great  ufe  in  the  defeription  and  menfuration  oF 
right  angles,  and  laying  down  perpendtculars. 

T  S^UJBE,  or  Tee  Square,  an  inftrument  ufed  in 
drawing,  ib  called  from  its  refemblance  to  ihe  capital 
klterT. 

S^UJBE-Riggei/,  an  epithet  applied  to  a  fliip  whofe 
yards  are  very  long.  It  is  alfo  ufed  in  contradiKinc- 
tion  to  all  yelTels  whofe  fails  are  estended  by  rtays  or 
lateen-yards,  or  by  booms  and  gatTs;  the  ufuBl  Titua- 
tion  ot  which  is  nearly  in  the  plpc  of  the  keel ;  and 
hence, 

S^UABE-Sai/,  U  a  fail  estended  to  a  yard  which 
hangs  parallel  to  the  horison,  as  dillingutlhed  froro  the 
other  fai]5  which  are  extended  by  booms  and  (lays  placed 
'obliquely.  This  fail  is  only  ufed  in  fair  winds,  or  to  fcud 
under  in  a  tempelL  In  the  former  cafe,  it  is  furni[hed 
■with  a  large  additlotial  part  called  the  bonnet,  which  is 
then  attacned  to  its  bottom,  and  removed  when  it  is  ne- 
ceiTary  to  scuD.     See  Scudding. 

SJiUARING,  or  ^ADSATURR  of  iJte  Circle,  Ag- 
Tufies  the  finding  a  fquare  exa£tly  equal  to  the  area  of  a 
.given  circle.  This  problem  however  has  not  been,  and 
probably  cannot  be,  flri£l1y  refolved  by  the  commonly 
admitted  principles  of  gcometry ;  mathematicians  having 
hitherto  been  unable  to  do  more  than  to  find  a  (quare 
that  (liall  differ  from  the  area  of  any  propofed  circle  by 
as  &nall  a  quantity  as  they  pleale.  The  quadrature  of 
the  circle  is  a  problem  of  the  fame  degree  of  difficulty, 
and  indeed  may  be  regarded  as  identical  with  another 
^eometrical  problem,  namely,  the  ReBi/tcation  of  the 
circle,  or  the  finding  a  Araight  line  equal  to  its  circum- 
^erence  *,  for  the  area  of  a  circle  is  equal  to  that  of  a 
redangle  contained  by  the  radius  and  a  Araight  line 
equal  to  half  thc  circumfeTcnce  f  Geometry,  Seft.  VI. 
Prop.  3.)  :  therefore,  if  a  flraight  line  exaflly  equal  to 
thc  circumference  could  be  found,  a  rediilineal  fpace 
precifely  eqnal  to  the  area  nught  alfo  be  found,  and  the 
.contrary.  fiut  although  no  perfeAIy  accutate  relblu- 
tion  of  the  problem  has  been  obtained  under  either  form, 
ytt  can  always  find  approximate  yalues  of  the  area  and 
circumference  j  and  Uicrefere  it  is  now  cuttomary  to 
apply  thc  terms  quadratttre  and  reSi/ieatiott  of  the  circle 
alfe  to  thtfc. 

The  problem  of  the  quadrature  of  the  circle  appears 
to  have  cngaged  thc  attcntion  of  geometcrs  at  a  very 
early  pcriod ;  for  wc  arc  told  th^t  Anaxagoras,  who 
lived  about  500  ycars  beforc  Chriil,  atteropted  its  fi)lu-. 
tion  while  confincd  in  prifon  on  account  of  his  philo- 
fophical  opinions.  We  are  ignorant  of  the  rcfult  of 
his  rcfearches}  but  although  we  cannot  fuppofe  they 
were  attended  with  any  fuccers,  we  may  reafonably  con- 
clude  that  we  are  indebted  to  them  for  the  difcovery  of 
ibme  of  the  properties  of  the  fieure,  which  are  now 
-known  as  clcmentary  propofitions  tn  geomctry. 

Hippocrates  of  Chios  was  fikcwifc  cngaged  in  trying 
to  Tefolve  the  fame  problem,  and  it  was  no  doubt  in  thc 
aourfe  of  his  inquliies  into  this  fubje£t  that  hc  difcavcred 
the  quadrature  of  the  curvilineal  fpace,  which  is  now 
^nown  by  the  name  of  the  Lune  ot  Hippoaates.    The 
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nature  of  tbis  Uirconry  may  be  brlcAj  espliuned  ai- 
follows.  I^et  ABCD  bc  a  circle  (Plate  D.  fig.  i.), 
H  its  ccntre,  AC  its  diamcter,  ADC  a  tiiangle 
infcribed  in  ihe  fcmicircle,  haying  its  fides  AD,  DC 
equal  to  one  anolher,  On  Das  a  centre,  'nith  DA  or 
DC  as  8  radius,  let  the  quadrantal  arch  A£C  be  do- 
fcribed,  then  fhall  the  curvilineal  fpace  bounded  by  the 
fcmicircle  ABC  and  the  quadrantai  arch  A£C  (which 
is  the  Lune  of  Hippocrato)  be  caual  to  thc  re^lineal 
triangle  ADC.  For  bccaulĕ  circles  are  to  one  anolhcr 
as  the  fquares  of  thc  radii  (Geometry,  St&.  VI.  Prop. 
4.)  ;  the  cirde  having  DA  for  its  radius  will  be  to  the 
circlc  having  HA  for  its  radlus  as  the  iquare  of  DA 
to  the  fquare  of  HA,  that  is,  as  2  to  i  j  hence  the  fbr- 
mer  of  thefc  circles  will  be  double  the  lalter,  and  coo- 
fequently  one  fourth  of  the  former  will  be  equal  to  ooc 
half  of  thc  latter ;  that  is,  the  quadrant  AECD  will  be 
equal  to  thc  femicircle  ABC }  from  thefe  e^uals  take 
away  thc  common  fpace  boundcd  by  the  diameter  AC 
and  the  arch  A£C,  and  therc  will  reroain  the  triangle 
ADC  equal  to  the  lunular  fpace  AECBA. 

Although  Hippocrates's  difcoTery  has  lcd  to  no  im- 
poitant  concluSon  either  Tclating  to  thc  quadrature  of 
thc  circle  or  that  of  any  other  curve,  yct  at  the  time  it 
was  roade  ib  might  be  regarded  as,  of  fi>me  confequeDce, 
chief1y  becaure  it  (hewed  the  poffibility  of  exhibiting  a 
reflilinc9l  £gurc  cqual  to  a  fpace  bounded  by  ciure 
lines,  a  thing  which  wc  have  rcafon  to  fuppofie  was  then 
done  for  the  firft  tiroc,  and  might  have  been  fiurly 
doubted,  conltdcring  thc  infupcrable  difficulty  that  was 
Ibund  to  attcnd  the  quadrature  of  the  circle  or  its  wBa- 
fication. 

'  Arittotle  fpeaks  of  twp  petibns,  viz.  Brylbn  and  An- 
tiphon,  who  abbut  his  time,  er  «  litlle  carlier,  were  oc- 
cupied  with  the  quadrature  of  the  circle.  The  ibmer 
appears;  according  to  thc  teitimony  of  AIexindcr  Apro- 
difeus,  to  have  crred  mofl  egTegioufly  }  he  having  con- 
cluded  that  the  circumfcrence  was  exadly  3^  times  the 
diameter.  And  the  latter  feems  to  hare  procecded 
pretty  much  in  thc  famc  manner  as  Archimcdcs  after- 
wards  did  in  fquaring  the  parabola,  that  is,  by  ^ril  in- 
fcribing  a  fquare  in  the  circle,  then  ap  ifofceles  triangle 
in  cach  of  thc  fegmcnts  of  thc  curve,  haring  for  its  t»ie 
a  fide  f>i  the  fquaot^  and  next  again.a  Jerie*  of  triangles 
iii  the  fegments,  haying  fbr  their  baies  the  fides  <^  the 
fbtmer  fcries,  and  fo  on :  this  mode  of  procedure  how- 
eTcr,  could  oot  be  attendcd  witb  any  fiicccik,  as  it  is 
wcll  knotyn  that  the  fpaces  thus  &rmed  do  not,  as  in 
the  cafe  of  the  parabola,  admit  of  being  •bfolute]y 
fummed. 

It  may  naturaUy  be  fuppofed  that  Archimedes  exerted 
his  ulmoi^  c^orts  to  refolve  this  problcm ;  and  probab}y 
it  was  bnly  after  long  meditation  on  the  fubjc£t  that  he 
lotl  all  hopes  of  fuccefs,.and  contented  himfelf  with  that 
approximation  to  the  ratio  af  the  diameter  to  the  cir- 
cumfercnce  which  is  contained  in  his  treatile  De  Cmuli 
Dimenjione,  which  has  been  prefeivcd  &om  theperiodiit 
which  he  wrotc,  about  250  years  befoxe  Chriil,  to  thc 
prefent  times.  He  found  his  approx(m^tion  to  the  nti<^ 
by  ilippofing  a  regulat:  polyeon  of  9$,  fides  to  be  de- 
fcribed  about  the  circle,  ana  anoth.er  of  thc  fame  num- 
ber  of  fides  to  be  infcribed  in  it,  and  by  ihew^ng  tbat. 
the  perimetcr  of  the  circuiiifcribing  polj^^on  was  lefs 
than  3-^1,  or  3^  times  the  diamcter,  but  that  the  pen'- 
meter  of  the  infcribed  figure  was  greatcr  than  34^  ('■"^ 
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wii>;<  tae  dJameter ;  now  the  ciTcuinfefence  6f  tlie  clrcle  being 
'nr^  l:f«  than  the  perimeter  of  the  one  polygon  but  greater 
than  that  of  the  other,  it  follows  that  the  circumterence 
Biuft  be  lePs  than  3  7  times  the  diameter,  but  grcater 
than  34?  times ;  fo  that,  taking  the  firft  of  thefe  limits 
as  being  espre^Ted  by  the  fmalleft  nurobers,  the  circum- 
ference  wiU  be  to  the  diameter  as  3^  to  1,  or  as  22  to 
y  nearly. 

Althoagh  the  approsimale  ratio  inveftigated  by  Ar- 
chimedes  be  the  oIdeft  kno^^n  to  have  been  found  in  the 
trellem  world,  yet  one  more  aceurate  feems  to  have 
been  known  at  a  raucili  earlier  period  in  India.  Thi^ 
we  learn  from  the  InJHtutes  of  JHhar  (Ayeen  Aiberry) 
where  it  is  f^id  that  the  Htndoos  fuppofe  the  diameter 
of  a  circle  to  be  to  its  circumfetence  as  1250  to  3927. 
No w  this  ratio,  whlch  is  the  fame  as  that  of  i  to  3 . 1 4 1 6, 
when  found  in  the  fimpleft  and  moft  elementary  man- 
ner  muft  hare  required  the  infcription  of  a  polygon  of 
768  fides  in  the  circle,  and  muft  have  been  attended 
ivtth  nine  extra%ons  of  the  fqaare  root,  each  carried  a> 
&r  as  ten  places  of  figuTes. 

We  leam  from  Simplicius  that  Nlcomedes  and  Apol- 
lonius  both  attempted  to  fquare  the  circle,  the  former 
bjr  means  of  a  curve  which  he  called  the  ^tadratruc  ; 
the  invention  of  which,  however,  is  afcribed  to  Dino- 
ftntus,  and  the  latter  alfo  by  the  help  of  a  curve  deno- 
minated  the  Mer  to  the  tortuous  line  or  ff>iral,  and 
which  was  probably  no  other  than  the  quadratrix  of 
DinoAratus ;  the  nature  of  which,  and  the  manner  of 
its  application  to  the  fubjeft  in  queftiop,  we  (hall  briefly 
esplain. 
>  Let  AFB  be  a  quadrant  of  a  circle  (Bg.  2.)  and  C 

its  centre ',  and  conceive  the  radius  CF  to  revolve  uni- 
ibrmlr  about  C  from  the  poStion  CA  until  at  laft  it 
cmncide  with  CB  ;  while  at  the  feme  time  a  line  DG 
u  carried  with  an  uniform  motion  iirom  A  towards  CB ;- 
the  fonner  Hne  continuing  always  parallel  to  thc  latter, 
tintil  at  laft  tbey  coincide  ;  both  motions  being  fuppofed 
to  begin  and  end  at  the  fame  inftant.  Then  the  point 
E  in  which  the  revolvmg  radius  CF  and  the  moveable 
line  DG  interfe£t  one  another  will  generate  a  certain 
curve  line  A£H,  which  is  the  ^adratri»  of  Dino- 
Aratus. 

Draw  EK,FL  both  perpendicular  to  CB  ;  then  be- 
cau(e  the  tadius  AC  and  the  quadrantal  arch  AFB  are 
nnilbniily  generated  in  the  («me  time  by  tbe  points  D 
•nd  F,  the  contemporaneous  fpaces  defcribed  will  have 
to  one  another  ihe  fame  ratio  as  the  whole  fp3ces ;  that' 
•s,  AD  :  AF  : :  AC  :  AB ;  hence  we  have  AC :  AB  : : 
DC,  or  EK  :  FB.  Now  as  the  moveable  point  F  ap- 
pioaches  to  B,  the  ratio  of  the  Araight  line  £K  to  the 
arch  FB  will  approach  to,  and  will  inanifeftly  be  ulti- 
raately  the  fame  as  the  ratio  bf  the  ftraight  line  £K  to 
the  ftraight  line  FL,  which'  again  is  equal  to  the  ratio 
of  C£  to  CF  ;  thetefore  the  ratio  of  the  radius  AC  to 
the  qnadrantal  aich  AFfi  is  the  limit  of  the  ratio  of 
CE  to  CFi  and  confeqaently  equal  to  the  ratio  of  CH 
to  CB,  H  being  the  pomt  in  which  the  quadratrix  meets 
CB.  Snce  thereibre  CH :  CB  : :  CA  or  CB  :  quad. 
arch  AFB,  if  by  any  means  we  could'  deterroine  the 
point  H,  we  might  then  find  a  ftraight  line  equal  to  the 
quadrantal  arch,  (by  finding  a  third  proportional  to  CH' 
and  CB)  and  confeqacntly  a  ftraight  line  equ8l  to  the 
circumference.  Tbe  point  H,  however,  cannot  be  de- 
lcmnned  by  a  gt^omcuical '  condni^on,  and  t}ierefore 


15  1         .    s  Q  tr 

aB  the  ingenuily  evinced  by  the  perfon  who  fir{l  tiougHt  S^uarinp.. 
of  this  method  of  reftlfying  the  ciricle  (which  certainlj  .  ' 
is  conliderable)  has  been  unayailing. 

The  Arabs,  who  fucceeded  ihe  Greeks  in  the  cultiva'» 
tion  of  ihe  fciences,  would  no  doubt  have  their  pretend- 
ed  fquarers  of  the  circle.  We  howtver  know  nothing 
more  than  that  fome  one  of  them  believed  he  had  difco-' 
vered  that  ihe  diameter  being  unity,  tht  circumference 
was  the  iquare  root  of  10  ;  a  very  grofs  miftake  ;  for  the 
fquare  root  of  10  exceeds  3.162  ;  but  Archimedes 
had  demonArated  that  the  circumference  was  lefs  than 

3-H3- 

It  a|>pean  that,  even  during  the  dark  ages,  Ibme  at- 
tempts  were  made  at  the  refoiution  of  this  famou$  pro- 
blem,  which  however  have  always  remuned  in  manu- 
fcripts.buried  in  the  duft  of  old  libraries.  Btit  upon  the 
revival  of  learning  the  problem  was  again  agitated  by 
difFerent  wrlters,  and  particularly  by  the  celebrated  Car» 
dinal  De  Cbfa,  who  diftinguiftied  himfelf  by  his  unfor- 
tunate  attempt  to  refulve  it.  His  mode  of  inveftieationr 
which  had  no  foIid  foundation  in  geometry,  lcd  nim  to 
conclude,  that  if  a  line  equal  to  the  fum  of  the  radius  of 
a  circle  and  the  fide  of  its  infcribed  fquare  were  made 
the  diameter  of  another  circle,  and  an  equilatcral  trian- 
gle  were  infcribed  in  this  laft,  the  perimeter  of  this  tri- 
angle  would  be  equal  to  the  circuniference  of  the  other" 
circle.  This  pretended  quadrature  of  the  cardinaPs  was 
refuted  by,  Regiomontanus  ;  and  indeed  the  taik  was  not' 
difticult ;  for,  according  to  his  conftru£iion,  the  diame- 
ter  being  i,  the  circumference  was  greater  than  Jtj  a 
concIuGon  which  muft  be  abfurd,  feeing  that  Archime- 
des  had  demonftrated  that  it  maft  be  leis  than  that  num- 
ber. 

It  would  be  trefpafling  too  much  upon  tbe  patience  oE' 
our  readers,  were  we  to  mention  all  the  abfurd  and  er- 
roneous  atterapts  which  have  been  imade  during  the  lafl 
three  centuries  to  fquare  the  circle.  In  a  fupplement  ta 
Montucla^s  excellent  work,  Hijloire  des  Matnematiauei^ 
we  find  upwards  of  forty  pretenders  to  the  honour  01  tkis 
difcovery  enUmeratcd.  Thefe  were  almoft  all  very  ig- 
norant  of  geometty  ;  and  many  of  them  were  wild  vi- 
Sonaries,  pretending  to  difcover  inexpl!cab!e  relations 
belween  the  plain  tniths  of  mathematics  and  the  moft 
rayfterioU8  dofkine»  of  religibn.  If  thofe  who  have 
feught  the  quadrature  of  the  circle  had  been  previoufly 
initiated  in  the  dodbines  of  geometry,  although  they 
mifled  attaining  the  'obje£l  they  had  in  view,  yet  they 
could  not  have  feiled  to-  have  e.Ytended  the  boundaries- 
of  tbe  fcience  by  the  difcovcry  of  many  new  propolitions^ 
From  luch  perrons,  however,  as  have  generally  pur^ued* 
Uiis  inqtiiry-,  no  irapfovement  whatever  of  the  fcience  was 
to  be  expeAed  ;  although,  indeed,.  in  fome  inftances,  it 
bas  derived  advant8ge  from  the  labours  of  fuch  as  have 
undertaken  to  expofe  the  abfurdity  of  their  conclufions ; 
as  in  the  ca{e  of  Metius,  who  in  refutiitg  the  quadrature 
of  one  Sim«H  a  ^tereu,  found  a  muoh  nearer  approxi-' 
mation  to  the  ratio  of  the  diameter  to  the  circumference ' 
thaAhad  been  previoufty  known,  at  leaft  in  Etvx>pe,vizi 
thatof  i'i3  to  355,  which  reduced  to  decimals  is  the 
Ittme  as  the  istio  of  I  to  3.1415929,  diiFering  from  the 
truth  only  in  the  feventh  place  of  decimals: 

Among  the  moft  remarkable  of  thoti;  who  have  re« 

'  corded  their  own  folly  by  pubHihing  erroneous  re^olu'' 

tions  of  the  problem,  we  may  reckon  the  celcbtated  Ja" 

{^\  Scaliger.  Full  of  felf-Gonceit,  he  believed  that,  en'-< 
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3quariss.  tering  apon  the  &adj  of  geometiy,  Iie  could  not  fail  to 
'  •  {umiount  by  the  force  of  his  genius  thofe  obdaclet  which 
had  completely  ftopt  the  piogrefs  of  all  preceding  inqui- 
rers.  He  gave  the  refult  of  his  meditations  to  the  world 
in  1592,  under  the  title  Nova  Cyclometria  /  but  he  was 
reRited  by  CIavius,  by  VietB,  and  otliers,  who  (hewed 
ihat  the  magnitude  he  had  aAigned  to  the  circumfercnce 
was  a  little?^  than  the  perimeter  of  the  infcribed  poly- 
gon  of  192  fides,  which  proved  beyond  a  doubt  that  he 
was  wrong.  Scaliger,  however,  was  not  to  be  conviru:ed 
of  the  ablurdity  oThis  concLifion  ;  and  indeed,  in  almolt 
CTcry  inftance,  pretenders  to  this  difcovery  have  not 
been  more  remarkable  for  their  folly  in  comroittin^  ab> 
furd  blunders,  than  fbr  their  obAinacy  in  mainuuning 
that  they  were  in  the  nght,  and  all  who  held  a  contnuy 
opinion  u  an  error. 

The  famous  Hobbes  came  alfb  upon  the  field  about  the 
year  1650,  with  preteniions  not  only  to  the  quadrature 
of  the  circle,  but  aIfo  to  the  triiedion  of  an  angle,  the 
re6tification  of  the  parabola,  &c. ;  bvt  bis  pretended  fo- 
lutions  were  refuted  by  Dr  WaUis.  And  this  circua». 
Hance  aiForded  him  occaSon  to  write  not  only  againil 
geometers,  but  even  againft  the  fiJence  of  geometry  it< 
felf. 

We  find  it  recorded  by  Montucta,  at  a  (brt  of  phe- 
nomenon,  that  one  Richard  White,  an  EngliOt  Jefuit, 
having  happened  upon  what  he  concdved  to  be  a  qua- 
drature  of  the  circle,  which  he  publilhed  under  tiie  title, 
Chryjaejpis  feu  ^adratura  Circuli,  fuffered  faimfelf  at 
laft  to  ht  convinced  by  fome  of  his  friends  that  he  was 
wrong  both  in  his  auadrature  of  the  circle,  and  in  his 
reJliBcation  of  the  ^iral.  But  a  Iblutton  of  the  iame 
problem  found  out  by  one  Mathulen  of  Lyons,  did  no( 
woduce  in  the  end  fD  much  advantage  to  its  author. 
This  man  in  1728  announced  to  the  learned  world  that 
he  had  diicovered  both  tlie  quadtature  of  the  cirde  and 
a  perpetual  motion  ;  and  he  was  fo  certain  of  the  truth 
of  thele  diicoveties,  that  he  conGened  looc  ecut  (about 
1 25I.)  to  be  paid  to  any  one  who  (hould  demonftrate 
that  he  was  deceived  in  either.  The  taik  was  not  dif- 
ficuU.  Nicole  of  the  Academy  of  Sciences  demon- 
ftrated  that  he  was  wrong,  and  he  himfelf  allowed  it } 
but  he  hetitated  to  psy  the  money,  which  Nicole  had  re- 
linqtti(hed  in  favour  of  ihe  Hotel  Dieu  of  Lyoni.  The 
aSair  went  befbre  a  court  of  juilice,  which  adjudged  the 
money  to  be  paid,  as  Nicole  had  deilined  it,  to  the  poor. 
At  a  later  period,  viz.  in  1753,  the  Chevalier  de  Cau- 
fans,  a  French  oiHcer,  and  a  man  who  was  never  ex- 
peSed  to  be  a  roathematician,  fuddenly  found  a  qua- 
drature  of  thc  circle  in  procuring  a  circular  piece  of 
turf  to  be  cut }  aixd  riiing  from  one  truth  to  «nother, 
he  esplained  by  his  quadrature  the  do^rine  of  original 
lln,  and  the  Trinity.  He  «ngaged  bimrelf  by  a  public 
writing  to  depoiit  with  a  notaty  the  fum  of  300,000 
^'ancs,  to  be  wagered  againtt  fvich  as  ihould  oppofe  him, 
and  he  a£lually  lodged  10,000,  which  were  to  devoIve 
to  him  who  iliould  demonftiate  his  error..  This  wat 
eaiily  done,  as  it  rerulted  fr«m  his  difcovery  tbat  a  circle 
was  equal  to  its  circumrcriUing  fquare,  ihat  is,  a  part  to 
the  whole  !  Some  perfons  came  forward  to  anfwer  bit 
ckallenge,  and  in  pjuticular  a  yonng  lady  fued  him  at. 
pne  of  the  courts  of  law  j  but  the  French  king  judged 
that  tbe  Chevalier^  fortune  ought  not  to  fuffer  on  ac- 
count  of  his  whim  ■,  for,  fetting  aiide  this  piece  of  folly, 
in  every  other  iefpeft  hie  was  a  worthy  map.  Xhs  pro», 
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ceduie  ws  therefore  ttopt,  aud  the  wagcr  dechueA  j-^ 
Yoid.  ■^a 

We  ihall  not  enler  farther  into  the  hiflory  of  thele  '"^ 
vain  and  abfui'd  attempts  to  refolye  this  important  pn>. 
blem,  but  proceed  to  Aate  what  has  adually  becn  dune 
by  men  of  fouud  minds  and  real  mathematical  acquiie- 
ments  towardt  itt  fi}Iution.  And  in  the  firft  pl«:e  it 
may  be  obrerved  that  the  problem  admits  of  beuig  pro- 
poiĕd  under  two  different  forms  :  for  it  may  be  requited 
to  find  either  the  area  of  the  whole  circle,  or,  which  is 
the  fame  thing,  the  length  of  the  whole  circumfeienoe ; 
or  elfe  to  find  the  area  of  any  propofed  iedor  at  itg' 
ment,  or,  which  is  equivalent,  the  length  af  Sie  arcb 
of  the  fe£lor  or  fegment.  The  fbrmer  is  termed  the 
dejimu  and  the  latter  the  indefifuu  quadratuTe  <tf  the 
circle.  The  latter  evidently  is  more  general  than  the 
fonner,  and  includes  it  as  a  particular  caie.  Now  if 
we  could  find  by  any  meant  a  finite  algebraic  equation 
that  ihould  ezprefs  the  relation  between  any  prop«ied 
arch  of  a  circle,  and  fome  known  ilraight  line,  01  lines, 
the  magnitude  of  one  or  inore  of  which  depcnded  OD 
that  arch,  then  we  would  have  an  abfolute  re3ification 
of  the  arch,  and  canii:quently  a  re£lification  or  quadrs- 
tuie  alfo  of  the  whole  circle.  We  bere  ipeak  of  aii 
analytical  folution  of  the  problem )  tbe  ancients,  bow- 
ever,  who  were  aImoft  entirely  ignorant  of  thit  bimcb 
of  matbematical  icience,  muft  have  endeavouce<l  to  ttett 
it  entirely  upon  gcometrical  principles.  It  is  now  well 
known,  however,  that  all  geometrical  problems  may  bt 
iubje£led  to  analySs  \  and  that  it  is  only  by  fuch  a  mo^ 
of  proceeding  they  have  in  many  cafes  been  refoIved. 

With  refped  to  the  definite  quadratur«  of  the  ciicle^ 
it  is  commonly  underAood  that  no  uneicceptionable  de^ 
monfiration  of  its  impoffibility  has  hitherto  been  pabi 
lilhed.  It  is  tiue  that  JanaesGregory,  in his  vera  cvrcn&  I 
et  HyperboUe  quadratur»^\M  given  what  he  conlidesed  ! 
as  fuch  a  deroon^rati^n  j  but  it  hai  been  objeSed  to, 
particularly  foy  Huygens,  oae  of  the  befi  geometersof  i 
his  time.  We  are,  however,  certain  that  the  ratio  of  tbe 
diameter  to  the  circutnference,  as  aUb,  that  the  ratio  af 
the  fquare  of  the  diameter  to  the  fquwe  of  a  ftraight  liae 
equal  to  the  circumference,  caonot  be  expre&d  by  la- 
tlonal  numbers,  for°this  has  been  Aridly  demonflnted 
by  L^mbert  in  the  Berlin  McmMrtibr  1761.  A  denoii- 
Aration  is  alfo  given  in  Legendre's  Geomelrie.  As  lo 
the  indefinite  quBdrature,  if  Newton^t  demooAratioa  af 
the  28th  lemroa  of  the  firft  book  of  his  Priaci^a  be  cor- 
red,  the  thing  ought  to  be  abfoluteIy  ianpoAible.  F«r 
the  objed  of  that  propofition  is  to  prove  that  in  no  OTtl 
figure  whatever,  tbat  retums  into  idĕlf,  can  the  aseacat 
ott  by  ftraigbt  lines  at  pleafure  be  u»iverially  Ibniid  by 
an  equation  of  a  finite  dimenfion,  and  oompolĕd  af  t 
finite  number  of  terms.  If  this  be  true,  Uien  it  wili 
be  impoffible  to  exprefs  anyledor  o£  a  circle  taken  at 
pleafure  in  finite  termt.  It  is  however  to  be  remarked, 
that  the  accuracy  of  the  realoning  by  which  Nenrton 
has  atlempted  lo  eftaWfii  the  truth  of  the  gescnl  pn>- 
poiition  has  been  queftioncd  by  no  leis  a  gecsieter  tlun 
P^Alerobett ;  and  indeed  we  know  one  «val  curRi 
which  retums  into  itielf,  aod  which  according  to  New- 
ton's  propofidon  ougbt  th«re£Dre  not  to  «dmit  of  an  in- 
deiinite  quadrature }  yet  tbis  b  by  no  meant  the  caiĕ,  iat 
it  does  really  adnut  cf  fuch  a  quBdnttttie.  The  curw 
we  mean  is  the  iemnijcatitt,  the  equation  of  wbich  b 
(**+?')'=«'(**— it').  wi»rt  ar.HHl  y  denotc  iu  eo. 

ordiiute^ 


Digitized  by 


Google 


tg  q  u 


■riag-  ordinales,  ond  a  ii  pV]t  for  a  g!ven  llne.  Tbe  figurc  of 
V*~  the  curve  is  nearly  that  of  tbe  numeral  chua£Ur  8. 
Upon  the  whole  then  we  may  bfer  that  an  unexcep- 
tionable  demonlbration  of  the  impo^Tibility  of  exprefling 
«ther  the  whole  circle,  or  any  propofcd  fedor  of  it,  by  a 
finite  equaUon,  is  (till  among  the  dcjidtrata  of  matbc- 
malics. 

We  come  ooiv  to  (peak  of  the  diSierent  methods 
which  have  becn  found  for  approumating  to  the  area 
or  to  the  circumference.  We  have  «Iready  noticed  the 
Rppro\imatlon  to  the  ratio  of  the  diamcter  to  the  cii;- 
Cuiiiference  found  by  Arcbimedes,  and  the  earlier  and 
more  accurate  approNimauon  of  the  Iiidian  mathemali- 
ciani.  Archiraedes's  ralio.is  the  only  o.ne  found  by  the 
ancients  in  the  weRern  world  ihat  has  dercended  to  mo- 
dem  times,  and  it  appears  to  have  been  the  moft  acca> 
tate  known,  unlil  about  ihe  year  ij8j,  when  Metius, 
!n  refuting  a  pretendcd  quadrature,  Tound  the  more 
accurate  ralio  of  113  10355,  as  we  have  already  no- 
ticed.  About  the  fame  time  VIeta,  and  Adiianus  Ao- 
manus  publinied  tbeirratios  espreiTed  in  decimals,  the 
lormer  carrylng  the  approximation  to  tcn  decimals  in- 
flead  of  Gz,  (which  was  the  number  of  accurate  Ggures 
expreflred  by  Metius^s  ratio),  and  the  latter  estending  it 
to  1 7  figures.  Yieta  aIfo  gave  a  kind  of  iĕries,  which 
being  continued  to  infinity,  gave  the  value  of  the 
circle. 

The(e  approximations,  however,  %vere  far  esceeded 
by  Ihat  of  Ludolph  Van  Ceulen,  who  in  a  work  pub- 
Gdied  in  Dutch  iA  1610,  carried  it  as  far  as  36  Sgures, 
Aiuwing  that  if  the  diametcr  were  unity,  the  circumfe- 
rence  would  be  greater  than  3-14159,26535,89793, 
.23846,26433,83279,50288,  but  Iefs  than  the  fame 
numlier  with  the  lalt  %ure  increarcd  by  an  unit.  This 
«vork  was  trandited  into  Latin  by  Snellius,  and  pub- 
lithed  under  the  title,  De  Circuto  el  Aiffcrifilis.  In 
dnding  this  apnro.\imation,  Van  Ceulen  foliowed  the 
method  of  Archimedes,  doubling  continually  the  num« 
ber  of  fides  of  the  infcribed  and  circumfcribed  polygom, 
until  at  length  he  found  two  which  diiTered  only  by  an 
unit  in  the  36th  place  of  decimals  in  the  numbers  ex- 
prcding  their  perimeters.  This,  however,  muft  have 
been  rather  a  work  of  patience  than  of  genius  ;  and  in> 
deed  the  labour  muft  have  been  prodigious.  He  feems 
to  have  ralued  highly  this  fingular  eSbrt,  for  in  imita- 
tion  of  Archimedes,  whafe  tomb  was  adomed  with  a 
iphere  and  cylinder,  in  commemoration  of  his  difcovery 
<^  the  proportion  which  there  folids  bear  to  one  anbther, 
he  requefted  that  the  ratio  he  had  found  might  be  in- 
fi^bed  on  his  tomb,  which  was  accordingly  done. 

Snellins  £gund  nleans  to  abridge  gready  the  labour 
of  calculatjon  by  fome  very  ingenious  theorems  ;  and  al- 
though  hedid  not  go  heyojjd  Van  Ceulen,  ytt  he  veri- 
fied  his  refnlt.  His  d!fcoveries  on  tbis  fubjeA  are  con- 
tained  in  a  work  called  WilUbrorii  Sne/lii  Cijc/ome' 
tricus  de  Circu/i  Dimenjione,  &c.     Lugd.  Bat.  1621. 

Deicartes  found  al^o  a  geometrical  conAruAion,  which 
}ieing  repeated  continually,  gave  the  circumferencc,  and 
froin  which  he  might  eaiily  have  deduced  an  eKpredion 
in  the  form  of  a  feries. 

Gregory  of  S\  Vincent  diilinguilhed  himrelf  aIfo  on 
this  iuhjeA.  It  is  true  he  committed  a  great  error  in 
fiippofing  he  had  dilcovered  the  quadrature  of  both  the 
circle  s>nd  hyperbola  ;  but  he  had  previoufly  made  fo 
ipan^  beautiful  geometrical  d!fcoTeri(8,  deduccd  witb 
Yoi-  XIX.  Part  n. 
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much  elegance  «fter  the  maimer  of  the  andents,  that  Sqttaria(k 
it  would  bc  wrong  to  number  hini  with  thole  abfurd  *  •' 
pretenders  which  we  have  already  noticed.  Greg;ory't 
midake  was  the  cauie  of  a  (harp  controver(y  carried  or 
belween  his  difciples  on  the  one  fide,  and  by  Huygens, 
Merfennus  and  LeAaud  on  the  otherj  and  it  was  this 
that  gave  Huygens  occafion  to  confider  psrticularly  the 
quadrature  of  the  circle,  and  to  inve(ligate  vanou.s 
new  and  curious  theorems  relating  to  it,  which  are  con> 
taiiicd  in  his  T/ieoremata  de  ^odrolura  Hyfierbo/et,  EJ- 
/ifijis  et  Circu/i,  1651  }  and  in  nis  work  De  Circuii  Mag-  . 

niludine  lnventa,  1654.     ^"  particular  he  ihowed,  that  " 

if  (  denote  the  chord  of  an  atch,  and  x  its  fine,  then  the 
arch  itfelf  will  be  greater  ihan  c-^i^  {c—s'),  but  left 

than  f -f   ^   .        X  T  (<• — i)  '•  he  alfo  (howed  that  tbe     . 
2^.^-3/ 

arch  is  lefs  ihan  the  fum  of  \  of  its  fine  and  j  of  its  tan> 

gent.     Thefe  theorems  greatly  (horten  the  labour  of 

approximating  to  ihe  rstio  of  tlie  diameter  to  the  cir- 

c;umference,  by  means  of  infcribed.and  clrcumlcribed 

figures,  infomuch  that  by  thc  infcribed  polygont  of  6 

and  ]  2  fides,  we  may  obtain  it  to  the  fame  degree  of 

accuracy  as  Archimcdcs  did  by  the  infcribed  and  cir- 

cumfcribed  polygons  of  96  fides. 

James  Gregory,in  his  Vera  Circuii  el  IJyperbo/a:  ^jM' 

dratura,  gave  feveral  curious  theorems  upon  the  relaiion 

of  the  cirde  to  its  infcribed  and  circumfcribed  polygons,    . 

and  their  ratios  to  one  another ;  and  by  means  of  lliele 

he  found  with  infinitely  lefs  trouble  than  by  the  ordl- 

nary  methods,  and  even  by  thofe  of  SnelUus,  the  mea- 

fure  of  ihe  cirqle  as  far  as  20-  places-  of  figures.     He 

gare  alfo,  after  the  example  of  Huygens,  conftru£lions 

ior  finding  (Iraight  lines  nearly  equal  to  arches  of  a 

circle,  and  of  which  the  degree  of  accuracy  was  greater. 

For  cxample,  he  found  that  if  A  be  put  for  the  chord 

of  an   arch  of  a  cirde,  and  B  for  twice  the  chord  of 

half  the  arch,  and  C  be  taken  fuch  that  A+B  :  B  :.: 

2  B  :  C,    thcn  the    arch   itfelf  is    nearly  equal  to 

'■'■      ■ ^^^^,  but  a  little  lef$,  the  error  in  the  cafe  rf 

8  complete  femicircle  being  Ie(s  than  its  -rtm^  pa'^  \ 

and  when  the  arch  does  not  exceed  1 20°,  it  is  Iefs  than 

>t*  r^hws  psrt  -,  and  finally,  for  a  qttadrant  the  error  is 

not  greater  than  its  7t^Vvv  P^^i^t.     And  fartheT,  that 

if  D  be  fuch  that  A  :  B  :  :  B  :  D,  then  ihe  arch  i* 

,       i2C.f4B— D  .         ,.  ,  . 

nearly  equal  to — ,  but  a  little  greater,  the. 

error  in  the  femicircle  being  le(s  than  its  loaa  part,  and 
in  a  quadra'«t  lefs  than  its  7^^^  part. 

The  difcoveries  of  Dr  Wallis,  delivered  in  hit  Arit/i' 
tnetica  hjiuttorum  publKhed  in  165$,  led  him  to  a  fin- 
gular  espreiTion  fer  the  ratio  of  the  citcle  to  the  fquare 
of  its  diameter.  He  found  that  the  former  wat  to  the 
lalter  at  i  to  the  produA 

3X3X5X5X7X7X9X9XxiXii  &c. 
2x4X4X6x6x8x8x10x10x12 

the  fraAions  4,  ^,  4,  4t  ^*^  being  fuppofed  infinite  hi 
number.  The  produds  being  fuppo(ed  continued  to  ra» 
finity,  we  hive  thc  ratio  exaaiy ;  but  if  we  ftop  at  any 
finite  numbev.of  terms,  as  muK  neceSarily  be  the  ca^ 
in  its  applicaiion,  the  refult  will  be  altemately  too  gteat 
and  too  linall,  accordine  as  we  take  an  odd  or  an  ere^ 
number  of  terms  of  the  numeiat^r  and  dehomlnatot. 
4 1  Thu» 
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«quaring.  Thus  the  fra£UoQ  4  is  too  great ;  on  the  other  hand, 

^"^        32<3  =:  9  is  too  rmall,  and  321^^  =  ^i   too  great, 
aX4  iX4X4       \.  ,    ,        , 

and  fo  on.  But  to  approach  as  near  as  pomble  in  each 
cafe,  Wallis  direfts  to  multiply  the  produd  by  the  fquarc 
root  of  a  fra£lion  formed  by  adding  to  unity  the  reci- 
procal  of  the  laft  faftor  in  either  its  numerator  or  deno- 
minator;  then  the  refult,  although  much  nearcr,  will 
be  too  grtat  if  the  number  whofe  reciprocal  is  taken  be 
tbe  laft  in  the  numerator,  but  too  fraaU  if  it  be  the 
number  in  the  denominator.  Thus  the  following  feries 
of  expreflions  will  give  approxiraate  values  of  the  inSnite 
prodnft  ^^3x5x5X7x78^0. ^j^j^j^  ^  altcmalely 
*^  2x4X4x6x6x8x81 

too  great  and  too  imaU. 

2.4.4.0  2.4.4.0 

thefe  vahies,  altemately  too  great  and  too  fmBl1,  fall 
between  the  known  limits. 

An  expreflion  of  another  kind  for  the  ratio  of  the 
circle  to  the  fquare  of  the  diameter  was  ibund  by  Lord 
Brounker.  He  Ihowed  that  the  circle  being  unity,  the 
fquare  of  the  diameter  is  exprefled  by  the  continued 
fraflion 


1  + 


24 


»5 


49 


2-|.,&C. 


which  is  fupp«fed  to  go  on  to  infiiuty,  the  numerators 
I,  9,  25,  49,  &c.  being  the  fquares  of  the  odd  numbers 
I,  3,  5,  7,  &c.  By  taking  two,  three,  four,  &c.  terms 
of  this  ira£Uon,  we  Aiall  have  a  feries  of  approximate 
values  which  are  altemately  greater  and  Iefs  than  its  ac- 
cutate  Talue. 

Such  were  the  chief  difcoveries  relating  to  the  qua- 
drature  of  the  circle  made  before  the  time  of  Newton : 
many  others,  however,  were  quickly  added  by  that  truly 
great  man,  as  well  as  by  his  conteiHporarics.  In  parti- 
cular,  Newton  himielf  ihowed  that  if  s  denote  the  ilne, 
and  V  the  verfed  fine  of  an  arch,  then  the  radius  being 
unity,  the  arch  is  equal  to  either  of  the  foUowing  fe- 
rie»,  • 


,+i±V^' 


3-3     2-4-5 

'•.^•5-7«* 


2.4.6.7^  2.4.6.8.9 

'•3P*    ,  ^-SS^^ 


2.4.5.2'^ 
f  &c.) 


2.4.6.7.2J 


f 


2.4.6.8.9.2« 

And  James  Gregory  found  that  /  being  put  for  the  tan< 
gent,  the  arch  is  expreflcd  by  the  Tery  fimple  ieties 

/ f-  ■■ &c. 

3       5        79 

We  liave  inveftigated  the  firft  of  thefe  feries  at  §  140, 


8    3  S    Q    U 

and  the  tlurd  at  f  137,  of  the  article  7u7XioiB:  the 
iecond  is  eafily  obtained  from  the  firft  by  conGdcring 
that  iince  the  fine  of  an  arch  is  half  ihe  chotd  of  tmcc 
the  arch,  that  is,  half  of  a  mean  proportional  betwea 
tbe  diameter  and  veTfed  fine  of  twice  the  aich ;  we  bm 
therefore  only  to  multiply  the  &t&  ieries  by  2,  and  to 
fubftitule  I  i,/2v'uiRtid  of  x,  and  we  get  the  fecond 
fcries. 

By  taking  r=:i,  then,  becaufe  in  this  cafe  the  ardi 
contains  30  ,  we  have  half  the  circuraference  to  die  n- 
dius  I,  or  d)e  whole  circumference  to  the  diameter  i, 
expreflĕd  by  the  infinite  feries 


^ 


I-3-5 


I-35-7 


J_.i:3 

2.3.2' '  2.4.5.2«  "^  2.4.6.7.2»  ""^  2.4.6.8.9.1* 


3  (»  + 
+  &c.) 

And  by  fappofing  that  in  the  third  ferie$  /=t,  in  which 
cafe  the  arch  is  one-eighth  of  the  circumiicreDce,  m 
have  the  iame  things  exprefied  by  the  feries 

4  (i_i+i_i+I_JL+  &c.) 
^  3  5  7  9  " 
which  was  g^ren  by  Leibnitz  as  a  quadrature  of  ihe 
circle  in  the  Leipfic  A&»  in  the  year  1682;  butwu 
difcovered  by  him  1673.  Gregory,  however,  hsd 
found  the  feries  under  its  general  form  &veral  yeiis 
before.  By  the  firft  of  thele  two  numeral  feries  we  ctn 
readily  compute  the  circumference  of  the  cirde  to  a  ta- 
lerable  degree  of  accuracy  ;  but  the  fecond  is  altogethet 
inapplicable  in  its  prefent  form  on  account  of  the  How- 
nefs  of  its  convergency  ;  for  Newton  has  «^iĕrred  that 
to  exhilNt  its  value  exa£l  to  twenty  places  of  figuiEs, 
there  would  be  occaSon  for  no  leis  than  fiye  tboulaiid 
miUions  of  its  terms,  to  compute  which  would  takc  up 
above  a  thoufand  years. 

The  {lownefs  of  the  convergency  has  ariien  irom  ost 
fuppofing  l—i.  If  we  had  wppdkd  /  greater  than  i, 
then  the  feries  would  not  have  converged  at  all,  but  on 
the  contrary  diverged.  But  by  giving  to  /  a  Talue  le& 
than  I,  then  the  rate  of  convergency  wiU  be  increaiĕd, 
and  that  ib  much  the  more,  as  /  is  fmaUer. 

If  we  fuppofe  the  arch  of  whicb  /  is  the  tangent  ts 
be  30",  then  /  wiU  be  \/i=:i^  3,  and  therefore  half 
the  circumference  to  radios  unity,  or  the  circttmference 

'' 

to  the  diameter  unity,  which  in  thls  cale  is  6  /  (t — - 

t*       fi       fl 
+  —^—+  ——  &c.)  wiU  bc 
5       7        9 

«/12  (' i t-i * —  &W' 

^  3-3      5-3*     7-3*     9-3* 

By  means  of  this  ferie$,  ip  an  hout^s  time  tbe  citcani- 
ference  may  be  found  to  be  nearly  3.141592653593» 
which  is  true  to  z  i  decimal  places,  and  is  a  Tcry  oaS- 
derable  degree  of  accuracy,  conSderiiig  the  finallners  of 
the  labour.  But  Mr  Machin,  enticed  by  the  eafintfsof 
the  procers,  was  induced,  about  the  beginning  o(  the 
laft  centuiy,  to  continuc  the  approsimation  as  fai  is 
100  places  of  figutes,  thus  finding  the  diameter  to  be 
tb  the  ciTCumference  a$  I  to  3.14159,26535,89795» 
23846,26433,83279,50288,41971,69399,37510,58:09 
74944.59330,78164,06286,20899,86280,34825.3421« 
70680.     After  him,  De  Lagny  continued  it  as  fcr  « 
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tpag.  1 2S  figures.    "But  he  has  a1{b  been  outdone  ;  fot  in  Rad- 

tr^  cUfifc's  library  at  Oxford,  there  is  a  mannfcript  in  which 

it  is  carried  as  far  as  150  figures !  * 

Although  this  laft  Teries,  which  was  firft  'propofed  by 

Dr  Hallej,  gives  the  ratio  of  the  diameter  to  the  cir- 

cuiaTerence  with  wonderful  facility  when  compared  with 

the  operofe  method  ereployed  by  Van  Ceulen,  yet  other» 

have  been  fince  found  which  accomplilh  it  with  ftill 

greater  eafe.    In  Halley's  feries  we  have  to  compute  ihe 

irrational  quantity  1/12,  becauie  of  the  irrational  valtte 

which  it  was  neceiTary  to  give  to  /  in  order  to  render  it 

(nAiciently  fmall,  Bnd  at  the  faiAe  time  an  exafl  part  of 

the  whole  circumicrence ;   but  Mr  Machin  contriyed, 

by  a  veTy  ingenious  artifice,  to  rcduce  the  computetion 

of  an  archoi  45°,  and  confequently  the  length  of  the 

whole  circumfereDce,  to  two  feries  which  contain  only 

ntional  quantities,  and  which  at  the  fame  time  con- 

verge  witk  great  rapidity.    The  nature  of  thb  wrtifice» 

and  the  manner  in  which  it  occurred  to  its  author,  is 

ezplained  by  Dr  Hutt,on  in  his  yery  CKcellent  treatife 

on  Menfuratidn,  as  follows :  *'  Sinbe  the  chief  advan- 

tage  (in  the  applieation  of  Gregory's  ieries  to  the  reAi- 

ficatian  of  the  circle)  confifts  in  taking  fmall  arches, 

whoTe  taagents  Aiall  be  numbers  eafy  to  manage,  Mc 

Machin  very  properly  conSdeied,  that  fince  the  tangent 

of  45°  is  t,  and  that  the  tangent  of  any  atch  being 

given,  the  tengent  of  the-double  of  that  arch  can  eafi^ 

be  had  ;  if  there  be  aSumed  fome  fmall  fimp]e  number 

as  the  tangent  of  an  arch,  and  tben  the  tangent  of  the 

double  areh  be  contimially  takeii,  unlil  a  tangent  be 

Cwnd  nearly  equal  to  i,  which  i»  the.tangent  of  45°, 

by  talcing  the  tangent  anfwenng  to  tbe  fmall  difference 

pf  45**  and  this  multiple,  there  would  be  found  two  very 

fiaall  tangents,  .viz.  tlie  langent  fi(ft  afiumed,  and  the 

tangent  of  tbe  diSerence  .between.45°  and  the  muluple 

arch  i  and  that  therefore  the  lengths  of  the  arches  cor- 

refponding  to  thefe  two  tangents  being  calculated,  and 

the  arch  belonging  to  the  tangent  firft  aAumed  being  fo 

often   doubled  as  tbe  multiple   dire£ls,  the  re(^lt,  in- 

creared  or  diraininied  by  the  other  arch,  according  as 

the  multiple  (hould  be  below  or  above  it,  would  be  the 

arch  of  45". 

•  **  Having  thus  thought  of  his  method,  by  a  few  trials 

Iw  wa«  luclcy  enough  to  find  a  number  (and  p>erh«p$  the 

«nly  one)  proper  for  his  purpofe  ;  vi£.  knowing  that  the 

tangent  of  ^  0^4  9"  is  nearly  =^,  he  afiumed  -j-  as  the  tan- 

gent  of  an  arch.  Then,  fince  \ftbt  tbe  tangent  of  an  arcb, 

2  / 
the  tangent  of  the  double  arch  will  be ^,  the  radius 

beine  i ;  the  tangent  of  the  double  arch  to  that  of 
■which  3"  is  the  tangent  will  Vt>  and  the  tangent  of  the 
double  of  this  arch  will  be  ttt)  which  beirig  Tery  hear- 
ly  equal  to  i,  <hews,  that  the  arch  whtcb  is  equal  to 
four  times  the  firft  arch  is*very  near  45°.  Then,  fince 
the  tangent  of  the  djAerence  belween  an  archo^^j", 
and  an  arch  greater  than  45^,  whofe  tangent  is  T,  is 

T— I 

tp,     ,  we  ihall  bave  the  tangent  of  the  difference-  be- 

'tween  45"*,  and  the  arch  whofe  tangent  is  -rr?  equal  to 
Tff  Now,  by  calculating  from  the  general  ferie*  the 
arches  whofe  tangents  •ar«  ■}•  andi-f^,  (which  may  be 
quickly  done  ty  reafon  of  Uie  fmallnef$  and  fimp1icity 
of  the  numbers),  and  taking  the  latterarch  from  four 


9  ]  s  q  u 

times  the  former,  the  temainder  will  be  the  arch  of  S^uaring'. 

45°."         _         _  .  _     — r-r' 

If  we  fubftitute  j-  inftead  of  /  in  the  general  ferie% 
we  Oiali  have  the  arch  whofe  tangent  is  f  expreffed  by 

the  feries — -4 ;  — -  .? — ;4-,  &c. ;  and,  in  Hke 

5     •  3-5*     S-S^       ^i'^ 
manner,  by  fubftituting  -ry?  ^o^  /,  we  get  the  arch 

whofe  tangent  is  lyy  expreffed  by  the  feries — 

— — ,-l L  — -+,  &c.      Now,  fince   four 

3-239'     5-239'       7-239    .. 

times  the  arch  to  tan.  -j-  diminiAied  by  the  arch  to  tan. 

TTii'  is  equal  to  the  arch  to  tan.  i,  that  is,  to  the  arcH 
0^45°,  or  J  of  the  femicircumference ;  thereibre,  half 
the  circumference  of  a  circle  to  rad.  =1,  or  the  whole 
circuro£ssence,  the  diameter  being  i,  is  equal  to 


\S      3-5'     5-J*      7-5'    9-5'  ' 


^*(rfi 


7s+ 


;?+ 


-,&c.) 


239    3-239' ■  5-239*    7-239^  '  9-239» 

and  this  is  Machin's  feries  for  the  i«3ification  of  the 
circle. 

The  happy  idea  which  Machin  had  conceived  of  re- 
dudng  the  reflification  ef  the  acch  whole  tangent  h 
unity  to  that  bf  two  arches  wfaofe  tangents  are  fmaU  ra- 
donal  fra£)ions,-  having  each  unity  foT  a  numerator,  ap> 
|>eara  alib  to  have  occurred  to  Eyler;  and  tbe  fame 
thought  has,  £nce  his  time,  been  purfued  by  other  ma- 
thematicians,  who  have  contrived  to  refolve  an  arch  of 
"45°  into  three  or  more  fuch..8rches.  We  (hall  fticw  how 
this.  may  be  done,  beginning  with  the  invefiigation  of 
the  &lIowing  problem. 

Problem.  Suppofing  «i,  x,  and  y,  to  denote  t|iree 
whole  numbers,  fuch,  that  the  arch  whofe  tangeiit  is 

'—  Is  equal  to  the  fum  of  two  arches  whofe  tangrents  ase 

—  and  — ,  radius  being  unity,  it  is  required  to  determine 

all  poUible  valiies  of  the  numbcrs  x  and  y  in  terms  of  tbe 
number  a. 

Solution.  It  is  manifefi  from  the  ibrmula  for  the  tan- 
gent  of  the  fum  of  two  arches  (  Algebra,  {  368.)  that 

-= — ;  hence  we  have  -= — "iS-    and  ««•{-«» 

n  I  .  n    *y — i  ^    ' 

X1f 

^xy—i,  and  y  (« — «)  =  i»x-f  i  ;  end,  laftly,  y=: 


««-f-i 


=  »■ 


n'-|-i 


Now,  as  by  hypothefis,  y  ii  u 


whple  number,  it  is  manifeft  that 


n^+i 


mull  be  a  whole 


nurober;  thercfore,  x—n  rauft  be  a  divifor  of  n*-f  r. 
Let  />  be  any  d!vifor  of  a*-f- 1,  and  q  the  quotient,  tbat 
is,  let  fii}~i^+i,  then  «— «:=^,  »nd  x:::zn+^:  And 

fince  — ^^^  —  ——q,  therefore  y—n+q;  thus  the  vh. 
x—^n       P 

lues  of  X  and  y  are  determined  in  terms  of  n  as  required ; 

and  by  giving  to  p  and  q  all  poHible  yalues,  we  Aiall 

4  I  a  have 
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8ci«»ring.  |iave  all  the  Va1aes  of  «  am)  y  ihat  can  C)uft.    Thit  fe- 
'''       lution  afiord«  ns  the  foUowing  theorem. 


5    <^    U 


Theorem.  Let  n  denote  any  wliole  numbcr,  and 
lel  «*4-i  be  refolved  into  any  Iwo  faAor$^  and  y,  (one. 
x)Fwhich  may  be  unity),  tbat  is,  let  /fss«*+i  ;  the 

arch  whofe  tangent  Is  -  is  equal  to  the  fum  of  the  arches 

whofe  taneents  are ,  and  — ; —  refpe£lively. 

For  the  fake  of  brevity,  let  A-  be  put  to  denote  ihe 
arch,  having  for  its  tangent  - ;  then,  according  to  this 
notation,  our  iheorem  will  be  exprefled  thua^  A->=; 


L — ; ^A  ■"  — •     Let  us  now  fuppo(e  «=  1, 

••'+/'         "+f 


thcn 


if-\-izz2zziy.2,  therefore,  the  only  values  which  we 
can  give  in  this  cafe  to  p  and  q  are/=i,  7=2,  and 
lhcfe  being  fubftituted,  we  have 

Ai=Ai+Af. 

Frdm  which  it  appears,  that  the  arch  whofe  taneent  is 
unity  (that  is,  \  o(  the  c1rcumference),  is  the  fum  of 
the  arches  whofe  tangents  are  i  and  i.  This  is  Ealer^s 
theorem,  and  by  means  of  it,  puttinj^  -i  and  j-  for  t  in 
the  general  feries  / — J/J.J.A/» — ^^+,  Sn-c.  we  get 
balf  the  circumference  to  radius  i  equal  to 

*"l   ,  I       _i I         _i ^_i_        -       1" 

Let  us  now  fuppofe  ti~2,  then  i»*+i=j=i  x  5» 
hence  the  only  ^alues  which  fi  and  q  can  have  are  i  and  5 ; 
and in  thiscafe  our  general  formula  gives  Aj=A-}-f''^7' 

If  now  from  the  two  equations 

A  i=Ai+ A| }  Ai=Aj,+A^, 

we  eliminate  fucceflively  Ai  and  Ai,  we  IhaU  obtain 
the  two  following : 

Ai=2Ai+A^;  Ai=2Ai— A^. 

From  the  firil  of  thefe  it  appears  that  i  of  the  circum- 
ference  is  equal  to  the  fum  of  twice  the  arch  to  tan.  J, 
and  once  the  arch  to  tan.  ^ ;  and  &om  the  fecond,  that 
the  fame  quantity  is  equal  to  the  excefs  of  twice  the 
arch  to  tan.  ^  abovc  the  arch  to  tan.  ^  ;  and  from  each 
cf  thcfe,  an  expre(non  for  the  whole  circumference  may 
be  obtained  analogous  to  that  which  we  have  found 
above  from  £uler's  formula,  but  which  will  converge 
fafter,  and  therefore  is  better. 

The  refolution  of  an  arch  of  43°  into  three  olher 
arches,  may  be  efieded  by  means  of  our  general  for' 
mula,  as  foUows  :  Put  «=3,  then  »*+ 1=310=1  X  lO 
=  2X5>  hence  we  have^=j,  and  ^io,  and  alfo 
/=  3,  and  ^=5 ;  therefore,  fubftitating,  we  get  two  dif- 
fcrent  Taluet  of  Ai,  viz. 

Af=A}+ATV}  Aj=Ai+Ai. 

^Ktia  tbcfe,  and  the  equation  A  1=2  Ai+A-^,  we 


get,  by.  estenninating  A^,  the  two  folIowing  ezpRf.  iff 
lions  for  A  I,  an  arch  of  45".  "■ 

Ai=2Ai+A*,  +  2ATT;     Ai=2At+Ai+2Af 

Thefe  give  eaeh  an  exprefiion  fbr  the  clrcumferencc 
compored  of  three  feries.  The  labour,  howeyer,  af 
computing  by  either  of  them,  particularly  the  latter, 
will  probably  be  lefs  than  by  any  of  the  formulas  com- 
pofed  of  two  feries,  on  account  of  the  greater  degree  of 
quicknefs  with  which  the  feries  will  converge.  All  the 
preceding  formula8  have  been  inveftigated  in  diffeKot 
ways  by  ditCn^ent  matbematicians.  That,  bowever, 
which  we  are  about  to  inve{ligate,  we  believe  is*  new. 
Let  n  in  the  general  fominla  be  taken  equal  to  5 ;  then 
«*+i=26=i  X  26=2  X 13.  therefore^i,  ^26,  aU. 
fo/=2,  ^13,  hence  wc  find  A^z=Ai+A-^,  and  al. 
(b  Af=AT+A^.  Fromthb  Iaft  equation,  and  the 
cquation  A  1=2  A-^+A^+^  A^,  let  Af  be  eKjniaa- 
ted,  and  the  refult  is 

A  1=3  A^+2  Ai+2  A.^. 

This  appcars  to  be  the  moft  conirenient  cxprefli(»  of 
any  we  have  yet  found,  becaufe  the  fraftions  are  imaU- 
er,  whUe  at  the  fame  time  two  of  the  denominators  con- 
fift  of  only  one  figure,  and  the  third,  which  conMs  of 
two,  admits  ef  oeing  te(blved  into  Sadors.  By  the 
iilme  mode  of  realbning  we  have  foand  this  erprcAian 

Ai=2Ai+3Ai+2AV»+3AV;, 

which  conliAs  of  four  terms ;  bot  for  the  fake  of  breviiy 
we  omit  its  inveftigation. 

We  Ihall.now  apply  the  formala  Ai=3A4+2Aj 
+  2At'j  to  the  a£lual  calculation  -o^  thc  arch  of  45  , 
the  radius  of  the  circle  being  unity. 

L  Calc^latlon  of  the  length  of  the  arch  whofc  tan. 
gent  b  ^. 

In  thit  ca&,  becauie  t~\,  we  have 

*i_i         '  ' 

7  "7" 


■37' ■^5-7*      71''^  9f^'^'' 


-    =.1428571428571 

— r  =.0000118998037 

5*7 

.  I 

— -  =.  00000000  27  534 

9.7» 

=.0000000000008 

13-7'» 


^=.0009718172983 
—j  =X)oooooi734665 

„  =.0000000000460 

"•'      *^ 

.00097195^8108 


+.1428690454150    amount  of  poCtive  terms. 
—.0009719908108    amount  of  negativc  teims. 

A^  .1418970546042 
7 

n.  CalculaUon  of  the  length  of  the  arch  whots  tm- 
|;ent  is  ^. 

Here  /=t,  therefore, 


I  I 


7.8» 


+,&c 
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el  -  =.1150000000000  --|i  =.00065104x6667 


^,  =.0000061035156 
J.8» 

-^  =.0000000008278 

. — s— =.000000000000 1 
13-8'*  > 


7.b» 


=.0000000681 196 

f =.0000000000106 

.0006511097969 


+.ia50o6io43435 
— .0006511097969 

A|=.ia43S4994J466 

IIL  Calcnhtion  of  ihe  arcb  whofe  tangent  is  ^t* 
Here  /=-iVi  thetefore, 
»1        1  ^     I       *  1      ,     e,- 

^r8=  T8-i:7r»+  ^iTaJ-^»  +'  *'•  • 

.^  =.0555555555556  ^,=-0000571559214 
—^,=.0000001058443  —gj  =.0000000002333 


t    641     ]  S    Q    U 

reciprocal,  or  ihe  power»  of  that  redprocal ;  k  i»  how-  SjpiMJai. 
ever  ev5dent,  that  any  one  of  thefe  being  known,  the    '    ' 
arch  itfelf  become»    immediately  known.      The^  firft 
feries  is  as  follows.     Let  a  denote  any  arch  of  a  circle, 
and  let  its  tangent,  the  tangent»  of  it»  half,  &c.  be 
brieSy  denoted  by  tan.  a,  tan  4  «,  &c.     Then  Ihall 

L——L.  +i  tan.  i  a+i  tan.  i  «+f  tan.  {  a. 
a     tan.  o 

+y7.tan.  tV« +T+T'+S. 

Here  the  arches  a,  \a,ia,ia,  &c.  conflitute  a  geomc- 
trical  progreAion,  having  the  number  of  ils  teims  in- 
Cnite,  and  iheir  common  ratio  i.  The  letters  T  and  T' 
are  put  for  any  two  adjoining  term»  (after  the  firft)  of 
the  feries,  and  S  is  put  for  the  fum  of  all  the  terms  fol- 
lowing  thefe  j  and  this  fum  is  always  contained  between 
two  limits,  one  of  which  is  \  of  the  latter  of  the  two 
terms  T,  T',  and  the  other  is  a  third  proportional  to 
their  difference  ;  and  the  laft  of  the  two  being  alwaya 
lefs  than  the  firft  of  thefe  limits,  but  greater  than  the 
fecond.  As  a  fpecimen  of  the  way  of  applying  thi» 
leries,  we  (hall  give  the  calculation  of  the  length  of  an 

arch  of  90°  to  fix  decimal  places.     In  this  cafe 

the 


9.18» 


=.0000000000006 

+^555556614005 
— .0000571561547 


A^ =.0554985052458 


.0000571561547 


tan.  a 
=  cotan.  <i=o,  tin.  i«  =  i,  the  remaining  ^uantities 
tan.  i  a,  tan.  f «,  &c.  are  to  be  computed  from  tan.  i  # 

I 


by  this  formula,  tan.  4A=-/(^^,^+  i  j- 


tan.  A 


Accordingly  we  find 

tan.  i<i=i. 

tan. -4<;=  .4:42136 

tan.  I<i=  .1989123 


tan.  T%«=-0984914 
tan.  ■^\a=::.on^i268 
tan.  ^«=.0245486; 


3A  4=.42569ii638i26 
sAi  =.2487099890932 
2AtV=*iio997oio49i6 

i  o£  tbe  circum.  or  Ai=.785398i63397 

Thos  by  a  Tery  eafy  calculation  we  have  obtatned  one- 
fonrth  of  the  circumference  true  to  1 2  decimal  places ; 
and  indeed  by  this  method  we  may  find  an  approxi- 
mate  value  of  the  rpio  of  the  diameter  to  the  circum- 
jerence  to  200  places  of  figures  with,  perhap»,  as  much 
eafe  as  Yieta  or  Romanus  found  it  to  10  or  15  figures. 
We  have  already  obierved  that  Van  Ceulen  dcGred 
that  his  quadrature^  which  extended  only  to  35  deci- . 
mals,  mieht  be  infcribed  on  his  tomb ;  from  which  we 
may  reaionably  infer  that  the  time  and  labour  he  had 
beilowedin  the  calculation  muft  have  been  very  great ; 
but  by  an  artifice  of  the  kind  we  have  been  explaining, 
Euler  in  1 8  hours  verified  Lagny'»  quadrature  of  1 28 
figures. 

In  concluding  this  article  we  ihall  briefiy  noticc 
fome  Teries  for  the  indefinile  ref)ification  of  the  ctrcle, 
which  luive  juft  appeared  in  the  fixih  volume  of  the 
£dinbargh  Phi]ofophical  Tranraftions.  They  are  given 
by  Mr  W.  Wallace  of  the  Royal  Military  CoUege,  in 
a  papcr  entitled,  New  Series  Jor  the  ^adrature  of  ihe 
Conic  SeSio/u,  and.  thi  Computation  of.  Logarithtns, 
Tlteiĕ  ieries  do  not  give  the  arch  direilly,  but  only  its 
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Thc  fecond  feries  ,given  in  this  papcr  is   espreSed! 
as  follows.     Let  cof. «,  cof.  ia,  &c.  denote  the  co- 
Cne  of  ihe  arch,  thc  coiine  of  its  half,  &c, 
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Here,  as  before,  the  letters  T,  T'  denole  any  two  ad- 
jacent  term»  of  the  feries  in  the.parentheCs,  and  S  i» 
put  for  the  fum  of  all  thj  following  terms,  which  in  thi» . 
cale  isalways  lefs  than  ^'£',  but  greatet.than  a  third  • 
proportional  to  T— T'  anii  T'.     This  fecond  lĕries  con-  . 
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vergcs  quicker  than  llie  firft,  and  is  berides  better  adapt- 
ed  to  calculalion,  becaure  the  corines.of  the  feries  of 
arches  ia,ia,  &c.-  are  more  eafily  deduced  froin  the 
coGne  of  a  and  one  another  than  the  tangents.     Tbe 

f6rinula  in  this  cafe  being  cof.  \  A.—  ^(--^ — - — J. 

'I"here  are  various  other  feries  for  the  re£lification  of 
any  arch  of  a  circle  given  in  the  faine  paper,  rome  of 
which  conyerge  iailer  than  either  of  the  two  we  have 
here  fpecified,  and  all  have  the  property  of  being  appU- 
cable  to  every.poflible  cafe,  and  of  having  very  Cmple 
limits,  betvireen  wluch  the  fum  of  all  their  terms  fol- 
lowing  any  propofed  term  are  always  contained.  It 
mayalYo  bc  obferved  that  the  principles  from  which  they 
«re  deduced  are  of  the  moft  fimple  and  elementary  kind, 
infomuch  that  the  author  has  llated  it  as  his  opinion, 
that  their  invefligation  might  even  be  admitted  into 
and  form  a  part  of  the  elements  of  gcometry. 

SQ^UATINA.     Sec  Squai.us,  Ichthyologt  /«- 
.dex. 
'  SO^UILL.     See  Scilla,  BoTANr  and  Materia 
Medica  InJex. 

■SQU1LLA,  the  name  of  a  fpecies  of  cancer.     See 
■Cancer,  Entomology  lndex. 

SQU1NTING.     See  Medicine,  N°  383. 

SO^UIRREL.  See  Sciurus,  Mam.malia  Index. 
■  STABBING,  in  Laiu.  The  offence  of  mortally 
llabbing  another,  th6ugh  done  upon  fudJen  provoca- 
tion,  is  puniihed  as  murder  \  the  benefit  of  dergy  be- 
ing  taken  away  from  it  by  ftatute.  (See  Murder). 
For  by  Ja.  I.  c.  8.  when  one  thrufts  or  ftabs  another, 
not  then  having  a  weapon  drawn,  or  who  hath  not  then 
*rft  ftricken  ihe  party  Aabbing,  fo  that  he  dies  thereof 
within  fix  months  after,  the  offender  ftiall  not  have  the 
benefit.£f  clergy,  though  he  did  it  not  of  malice  afore- 
thought.  This  Aatute  was  made  on  account  of  the  fre- 
quent  quarrels  and  Aabbings  with  ftiort  daggers  between 
the  Scotch  and  the  EngliAi,  at  the  accelTion  of  James  I. } 
and  being  therefore  of  a  temporary  nature,  ought  to 
have  expired  with  the  mifchief  which  it  meant  to  remedy. 
For,  in  point  of  fo1id  and  fubftantial  juOice,  it  cannot  be 
faid  that  the  mode  of  killing,  whether  by  ftabbing, 
Arangling,  or  ftiooting,  can  eilher  exlenuate  or  enhance 
the  guilt }  uplefs  where,  as  in  the  cafe  of  poifoning,  it 
carries  with  it  internal  evidence  of  cool  and  deliberate 
malice.  But  the  benignity  of  the  law  hath  conftrued 
the  ftatute  fo  favourably  in  behalf  of  ihe  fuhjeft,  and 
fo  ftriftly  when  againft  hiro,  that  the  offencc  of  ftab- 
bing  now  ftands  almoft  upon  ihe  fame  footing  as  it  did 
at  the  common  law.  Thus,  (not  to  repeat  the  cafes 
irientioned  under  Manslaughter,  of  ftabbing  an  adul- 
terefs,  iStc.  which  are  barely  manOaughter,  as  at  com- 
mon  law),  in  the  conftruftion  of  thls  ftalule  it  hath  bcen 
doubted,  whether,  if  the  deceafed  had  ftruck  at  all  be- 
fore  the  mortal  blow  given,  jthis  does  not  takc  it  out  of 
the  rtatute,  though  in  the  preceding  quarrel  the  ftabber 
had  p,iven  the  firft  blow  ;  and  it  feems  to  be  the  better" 
opinion,  that  this  is  not  within  the  ftatute.  Al^o  it  hath 
been  refolveJ,  that  the  kiUing  a  man,  by  throwing  a 
hammer  or  other  weapon,  is  not  within  the  Aatute  ;  and 
whether  a  ftiot  with  a  piftol  be  fo  or  not  is  doubted. 
Buf  if  the  party  Aain  had  a  cudf,el  in  his  hand,  or  had 
thrown  a  pot  or  a  bottle,  or  dirdiarged  a  piftol  at  the 
party  Habbing,  this  is  a  fufficient  rcafon  for  having  a 
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weapon  drawn  on  his  fide  within  tlie  words  of  the  Sa. 
tute. 

STACHYS,  Hedgenettle,  or  All-heal,  a  gmus  ^" 
of  plants  belonging  to  the  clafs  of  didynaipia,  and  ordei , 
of  gymnofpermia  ;  and  iii  the  natural  fyftein  arranged " 
under  the  42^  order,  VerticiUat<e.     See  Botant  Mtt, 

STADIUM,  an  ancient  Greek  long  mcafpre,  con- 
taining  1 25  geomeUical  paces,  or  625  Roman  feet,  cor- 
refponding  to  our  furlong.  The  word  is  faid  to  be 
formed  from  the  Greek  word  «-«o*  "  a  ftation,""or  ir^ 
"  to  ftand,"  becaufe  it  is  reported  that  Hcrcnles  having 
run  a  ftadium  at  one  breath,  ftQod  ftill  at  the  end  of  it. 
The  Gieeks  ufuaUy  meafured  diftances  by  ftadia,  whicli 
they  called  raiuujut.  Stadium  allb  fignified  the  coo{iĕ 
on  which  their  races  were  run. 

STADTHOLDER,  formerly  the  princJpal  ma^ 
Arate  or  govemor  of  the  Seven  United  Piwvincea.  Al- 
though  this  oHice  is  now  aboliAied  by  the  ufurpcd  infla- 
ence  of  France,  our  readers  will  probably  not  be  iil 
pleafed  uith  a  ftiort  account  of  the  feveral  powers  and 
clairas  conne£ted  with  it.  To  render  that  account  the 
morc  intelligible,  we  Aiall  trace  the  office  of  a  fladt. 
holder  from  its  origin. 

The  Seven  Provinces  of  the  Low  Countries  were 
long  coverBed  by  princes  invefted  with  the  fovereignty, 
though  limited  in  their  powers,  and  under  varioustidei; 
as  Countt  of  Holland,  Duhet  of  Guelder,  Bijhop  oj 
Uircck,  &c.  When  thefe  countries  fell  to  the  princn 
of  the  houfe  of  Burgundy,  and  aiterwards  to  Ihoie  of 
Auftria,  who  had  many  other  dominions,  the  abfence 
of  the  fovereign  was  fupplied  by  a  iladtholder  or  gover- 
nor,  vefted  with  very  ample  powers.  Thele  fiadthol- 
ders  or  lieutenants  had  the  adminiftration  of  the  govein- 
ment,  and  prefided  in  the  courts  of  juftice,  whofe  jurif- 
di^Uon  was  not  at  that  time  confined  merely  to  the  tnil 
of  caufes,  but  extended  to  affairs  of  fiate.  The  ftadt- 
holders  fwoie  allegiance  to  the  princes  at  their  inaugn- 
ration,  jointly  with  the  ftates  of  the  provinces  they  go- 
vetned.  They  likewife  look  an  oath  to  thc  Aates,  by 
which  they  promifed  tosnaintaia  their  iimdamental  lam 
and  privileges. 

It  was  upon  this  footing  that  WiUiam  the  Fnft, 
prince  of  Orange,  was  made  goveniar  and  Seutenant- 
general  of  Holland,  Zealand,  and  Utrecht,  by  Phi£p 
ihe  Second,  upon  his  leaving  the  Low  Countries  to  go 
into  Spain.  The  troubles  bcginni|ig  foon  after,  tUs 
prince  found  means  to  bring  about  an  union,  in  1576, 
between  HoUand  and  Zealand  ;  the  flatesof  which  tiro 
provinces  put  into  his  hands,  as  fiur  as  was  in  thor 
power,  the  fovereign  authority  (for  fi>  long  time  as  they 
Aiould  remain  in  war  and  under  arms),  upon  the  f3ait 
footing  as  HoUand  had  intrufted  him  with  it  the  yetr 
before.  In  1581  the  fame.authdrity  was  agaih  rtnew. 
ed  to  him  by  HoUand,  as  it  was  foon  after  by  Zealaiid 
likewife}  and  in  1584,  being  already  eleded  count  of 
Holland,  upon  certain  conditions  he  wsuld  have  beei 
formalIy  invefted~with  the  fovereignty,  had  not  a  wretch, 
hired  and  employed  by  the  court  of  Spain,  put  an  cnd 
to  his  1ife  by  a  horrid  affaffination. 

In  the  preamblc'  of  the  inftruments  by  which  the 
ftates  in  1581  conferred  the  {bvereign  authority  opon 
Prince  William  the  Firft,  we  find  thefe  remsriuiie 
words,  which  are  there  fet  dovni  as  tiindamenta]  lules: 
"  That  all  republics  and  communities  ought  to  pte^ 
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MJ.  &npe,  ttalnlain,  and  fortify  thcmrelves  by  unammity ; 
wbich  being  impoATible  to  be  kept  up  always  among  fo 

"^  many  members,  oflen  diSiering  in  inclinations  and  fenli- 
mcnts,  it  is  confequently  neceffary  that  the  government 
(hould  be  placed  in  the  hands  o£  one  fingle  chief  magi- 
Aiate."  Many  good  politicians,  and  the  greated  part 
of  tbe  inhabitants  of  thefe  provioces,  fince  the  edabliAi- 
ment  of  the  republic,  looked  upon  the  Hadthelderian 
govemment  as  an  eirenUal  part  of  her  conditution  ;  nor 
nas  ihe  been  without  a  (iadtholder  but  twice,  that  is  to 
fay,  fiom  the  end  of  i6jO  to  1672,  and  again  from 
,Merch  170*  till  April  1747.  The  prorinces  of  Frief- 
land  and  Groningen,  with  Ommelands,  had  always  a 
Aadlholder  without  interruption  :  their  in(lru£lions  may 
be  feen.tn  Ailsema ;  but  fi>rmerly  the  powers  of  the 
Aadtholder  of  thefe  provinces  were  conSned  within  nar- 
rower  bounds,  and  till  William  the  Fourth  there  was 
no  Aadtholder  of  tlie  feven  provinces  together. 

The  ftadthoIder  could  not  declare  war  or  make  peace, 
but  be  had,  in  quality  of  captain  general  of  the  union, 
the  commaitd  in  chief  of  all  the  forces  of  the  Hate  (a)  ; 
and  military  perfons  were  obliged  to  obey  him  in  every 
thing  that  concerned  the  fervice.  He  was  not  liroited 
by  indrudions ;  but  he  had  the  important  power  of  gi> 
ving  out  orders  for  the  march  of  troops,  and  the  dif- 
pofition  of  all  matters  relative  to  them.  He  not  only 
direded  tbeir  marches,  but  proviJed  for  the  garrifons, . 
and  changed  them  at  pleafure.  All  military  edi£ls  and 
regulations  came  from  him  alone  ;  he  condttutcd  and 
authorized  the  high  council  of  war  of  the  United  Pro- 
v!nces,  and,  as  captain-general  of  every  province,  dif- 
poTed  of  all  military  oiHces,  as  far  as  the  rank  of  colonel 
inclufivcly.  The  bigher  polls,  fuch  as  thofe  of  velt- 
marlhals,  generals,  lieutenant-gcnerals,  major-generals, 
were  given  by  the  llatesgeneral,  who  chofe  the  perfons 
recomnaended  by  his  highnefs.  He  made  the  governors« 
commandants,  Sic.  of  towns  and  ilrong  places  of  the  re> 
public,  and  of  the  barrier.  The  perfons.nominated  pre- 
icnted  their  indruments  of  appointment  to  their  high 
mightineCTes,  who  provided  them  with  commiflions.  The 
fhiteS'generaI  had  Iikewife  great  regard  to  the  recom- 
mendation  of  the  prince  (ladtholder  in  the  difpofition  of 
thofe  civil  employments  which  were  in  their  gift. 

The  power  of  the  liadtholder  as  high-admiral,  ex- 
tended  to  every  thing  that  concemed  the  naval  force  of 
the  republic,  and  to  ail  the  other  aifairs  that  were  here 
within  the  jurrfdiA!on  of  the  admiralty.  He  preGded 
at  thele  boards  either  in  perfon  or  by  his  reprefentatives ; 
and  as  chief  of  them  all  in  general,  and  of  eve^  one  in 
particular,  he  had  power  to  make  theif  orders  and  in- 
ftru<Elions  be  obrerved  by  themfelves  and  otbers.  He 
beHowed  the  pods  of  Ueutenantadmiral,  Yice-admiral, 
and  rear-admiral,  -wbo  commanded  under  him  ;  and  he 
made  likewife  poft-captains.  , 

The  Hadlholder  granted  I!ke\Nife  letlers  of  grace,  par* 
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don,  and  abolition,  as  well  for  the  crimes  called  Com-  StaJthoU- 
Munia  DciiBa,  as  fot  military  offence$.   In  Holland  and       "•      ^ 
Zealand  theie  letters  were  made  o*t  for  crimes  of  the        ' 
firft  fort,  in  the  name  of  the  ftates,  with  the  advice  of 
his  highneG.    In  military  offences  he  confulted  ihe  high 
council  of  war  ;  and  upon  the  communia  de/i3a  he  took 
the  advice  of  the  courts  of  judice,  oi  tbe  counfellors, 
committees  of  the  provinces,  of  the  council  of  itate,  and 
the  tribunals  of  juilice  in  the  refpeAive  towns,  accord- 
ing  to  the  nature  of  the  cafe. 

In  the  provinces  of  Holland  and  Zealand,  tbe  lladt- 
holder  ele£led  the  magiilrates  of  the  towns  annually,  - 
out  of  a  double  number  tliat  were  retumed  to  him  by 
the  towns  tbemfelves. 

Whcn  any  of  thefe  offices  became  vacant,  whicb,  at 
the  time  there  was  no  governor,  weie  in  the  dirpofal  of 
the  Aates  of  Holland,  or  as  formerIy  in  that  of  the 
chamber  of  accounts,  the  lUdtholder  had  bis  choice  of 
two,  or,  in  fome  cafe$,  of  three  candidates,  named  by 
their  noble  and  great  mightineffes.  He  chofe  Iikewife 
the  counfelIor8,  infpe£lor$  of  the  dykes  of  Rynland, 
Deltiand,  and  Scheeland,  out  of  three  perfons  pre(ented 
to  him  by  the  boards  of  the  counfellors  inrpedors; 
which  boards  were  of  very  ancient  eilabliihment  in  Hol- 
land. 

His  highnefs  preiided  in  the  courts  of  Holland,  and  '  " 
in  the  courts  of  juAice  of  the  othcr  provinces  ;  and  his 
name  was  placed  at  the  head  of  the  proclamations  and 
a^!!,  called  in  Dutch  Mandamenten,  or  Provifion  van 
Jujlitie.  In  Overyffel  and  in  the  province  of  Utrecht 
the  poffeffors  of  fiefs  held  of  the  prince  (ladtholder.  He 
was  fupreme  curator  of  the  univer(ities  of  Guelder, 
Frie(]and,  and  Groningen  \  grand  fore(ler  and  gtand 
veneur  in  Guelder,  in  HoUand,  and  other  places.  la 
the-  province  of  Utrecht,  his  highnefs,  by  virtue  of  the 
regulation  of  1 674,  difpofed  of  the  provofl(hips  and  other 
beneiices  which  remained  to  the  chapters,  as  airo  of  the  ' 
canonical  prebends  that  fell  in  the  months  which  were 
formerly  the  papal  months. 

By  tbe  (ir(l  article  of  the  coancil  of  Aate  of  th*  Unit- 
ed  Provinces,  the  (ladtholder  was  the  firft  member  of 
it,  and  had  a  right  of  voting  there,  with  an  appointment 
of  25,000  guilders  a-year,     He  aliiiled  alfo,  as  often  as 
he  thought  it  for  the  fervice  .of  the  (late,  at  the  delibe» 
rations  of  the  (lates-general,  to  make  propolitions  to    ' 
them,  and  fomelimes  aIfo  at  the  conferences  wbich  the    ' 
deputies  of  their  high  mightineffes  held  in  their  diiier- 
ent  committees,  in  confequence  of  their  (landing  orders.   - 
He  likewife  affiited  at  the  affemblies  of  tbe  (latesof  eacb 
particular  province,  and  -at  that  of  the  counfellors  com- 
mitlees.     In  Guelder,  Holland,  and  Utrecht,  his  high» 
nefs  had  a  (hare  of  the-fovereignty,  as  chief  or  pre(ident 
of  the  body  of  nobles  ;  and  in  Zealand,  where  he  poffef-   - 
led  the'  marquirate  of  Veer  and  Fhi(hing,  as  (ir(t  noble,   • 
and  reprefenting  the  whole  nobility. .    In  his  abrence  he 

bad   - 


(a)  In  times  of  war,  however,  the  (lates  had  always  named  deputies  for  the  army,  to  accompany  the  ftadthoI- 
ders  in  the  field,  and  to  ferve  them  as  counfellors  in  all  their  enterprifes,  particularly  in  the  moft  important  affnirS) 
fuch  as  givlng  battle,  or  underlaking  a  fiege,  &c.  This  was  always  pra^ifed  till  the  acceffion  of  King  Wiliiam 
ihe  Tliird  to  the  crown  of  Great  Britain,  and  afier  his  dealh  »vas  continucd  with  regard  to  the  general  in  chicf  of 
the  army  of  the  republic.  In  1747  and  1748  there  were  likewife  deputies  wilh  tbe  army,  but  with  morc  limiied 
power. 
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rstadtho!d-  }igd  in  ZeaUind  his  reprefentatives,  viho  had  the  firft 
place  and  the  RrA  voice  in  all  the  councils,  and  tbe  firft 
of  wbom  was  always  firft  deputy  from  the  province  to 
i  the  affembly  of  their  high  mightineffe*. 

In  1 749  the  prince  Itadtholder  vns  created  by  ihe 
Aates-general,  governor-gcneral  and  fupreme  diredor  of 
the  EaA  and  Weft  India  companies  ;  dignides  which 
gavebim  a  great  deal  of  authority  and  power,  and  which 
had  never  been  confeTred  upon  eny  of  his  predeceSbrs, 
nor  had  they  httberto  been  made  hereditary.  He  had 
his  reprefentatives  in  ihe  feveral  chambers  of  the  com- 
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pany,  and  chofe  their  diredtors  out  of  a  nomination  of 
three  qualified  perfons.  The  prince  enjoyed  this  prero- 
gative  in  Zealand  from  the  time  of  his  elevation  to  the 
Aadtholderate. 

The  revenues  of  the  Radtholderate  of  the  feTeti  Unit- 
ed  Provinces  were  reckoned  (including  the  25,000 
gullders  which  the  prince  enjoyed  annudly  as  tbe  firft 
meraber  of  the  council  of  flate,  and  what  he  had  from 
the  India  company's  dividends)  to  amount  to  300,000 
■guilders  a-year.  As  captaingeneral  of  the  union,  his 
lerene  highnefs  had  i  20,000  guilders  per  annum ;  be- 
fides  24,000  from  Frielland,  and  1 2,000  from  Gronin- 
gen,  in  quality  of  captain-general  of  thofe  provinces. 
In  times  of  war  the  ftate  allowed  extraordinary  fums  to 
the  captain-general  for  the  expence  of  every  campugn. 

AU  thefe  powers  and  privi]eges  were  held  by  the 
prince  of  Orange  previous  to  the  revoIutionary  war  of 
France.  The  inHuence  of  the  ufurper  of  that  kingdom 
has  extended  to  the  ilates  of  Hollend,  and  attached  them 
as  a  province  to  France  under  the  name  of  a  kingdom, 
at  the  head  of  which  is  a  brolher  of  Bonaparte. 

STjSEHELINA,  a  genus  of  plants  belonging  to  the 
clafs  of  fyngenefia,  and  order  of  polygaroia  cequa1isj 
and  in  the  natural  fy(iem  arranged  under  the  49th  oi^ 
der,  Compojitie.     See  Botaky  Index. 

STAFF,  an  inftrument  ordinarily  ufed  to  reft  on  in 
walking.  The  ftaff  is  alfo  frequently  ufed  as  a  kind  of 
natural  weapon  both  of  offence  and  defence ;  and  for 
feveral  other  purpofes. 

Staff,  a  light  pole  ereAed  in  dilTerent  paits  of  a  fliip, 
whereon  to  hoift  and  difplay  the  colours. 

The  principal  of  thefe  is  reared  immediately  over  the 
ftem,  to  difplay  the  eniign  ;  another  is  fixed  on  the 
bowfprit,  to  extend  the  jack  ;  three  more  are  ere£led  at 
the  three  maft  heads,  or  formed  by  their  upper  ends,  to 
Ihow  the  flag  or  pendant  of  the  refpe£live  {quadron  or 
divifion  to  which  the  flup  is  appropriated.  See  £k- 
siGN,  Mast,  Jack,  and  Pendakt. 

Staff,  in  military  matters,  confifts  of  a  quart«r- 
mafter-general,  adjutant-genend,  and  majors  of  brigade. 
The  ftaff  properly  exifts  only  in  time  of  wai.  See 
^UARTEB-MaJler  Genercl,  &c. 

RegimeMal  StaFF,  confifts  in  the  adjutant,  qttarter- 
matter,  chaplain,  furgeon,  &c. 

Staff,  in  mufic,  five  Unes,  on  which,  vrith  the  inter- 
mediate  fpaces,  the  notei  of  a  fong  01  piece  of  mufic  are 
marked. 

Fare-STAFF.     See  F0BE  Siajl 

STAFFA,  one  of  the  Hebrides  or  Weftem  lAands 
of  Scotland,  remarkable  for  its  bafaltic  pillars.  It  was 
vifited  by  Sir  Jofeph  Banks,  who  communicated  the 
folIowing  account  of  it  to  Mr  Pennant. 

«  The  little  ifland  of  Staffa  lieson  the  weft  coatt  <^ 
lUbll,  about  three  leagues  norlh-caA  iiom  lona,  oc  Ico- 

3 


Length  of  the  caye  &om  the  rock  «ithont, 
From  the  pitch  of  the  arcb, 


b. 
6 


5V 
250  0 
BRidtb 


lumbkill :  its  greaieft  length  i*  about  aa  EngM  inile,  SMhl 
and  its  breadth  about  half  a  one.  On  the  eail  fide  d  '  M 
the  iiland  is  a  fma]l  bay  where  boats  generally  land ;  a  1 
little  10  the  fouthmrd  of  which  the  firft  appearance  of 
pillarsis  to  be  obfcrved ;  they  are  iinaU ;  and  inllead 
of  being  placed  upright,  Ue  down  on  thcir  fides,  exl> 
forming  a  fegment  of  a  circle.  From  thence  you  pali 
a  fmaU  cave,  above  which  the  pillars,  now^grown  a  lit- 
tle  larger,  are  incUning  in  all  dir«£lions  :  in  one  place 
in  particular,  a  linall  mafs  of  them  yery  much  reiĕmhlei 
the  ribs  of  a  fliip.  From  hence  having  paffed  the  caTc, 
which,  if  it  is  notlow-water,  you  muft  do  in  a  boat,  you 
come  to  the  firft  ranges  of  ptUars,  which  are  iUU  oot 
above  half  as  large  as  lhofe  a  Uttle  beyond.  Ore: 
againft  this  place  is  a  fmall  ifland,  called  in  £rfe  Bm- 
Jha  la,  feparated  from  the  main  by  a  channel  not  many 
fathoms  wide.  This  whole  iflaDd  is  compofed  of  piilan 
without  any  tlratum  above  them  ;  they  are  ftiU  iinaU, 
but  by  much  the  neateft  formed  of  any  about  tbe  place. 

"  The  firft  divifion  of  the  iiland,  for  at  high  wata  it 
is  divided  into  two,  makes  a  kind  of  a  cone,  the  {«!■ 
lars  converging  together  towards  the  centie :  on  tbs 
other  they  are  in  general  laid  down  flat :  and  m  tite 
front  next  to  the  main,  you  (ĕe  how  beautifiiUy  ibey 
are  packed  togelher,  their  ends  coming  out  fquare  with 
the  bank  which  they  form.  AU  thefe  have  their  tiani^ 
verli;  feAions  exad,  and  their  farfaces  Anooth ;  whidi 
is  by  no  means  the  cafe  mth  the  large  ones,  whicb  aie 
cracked  in  all  diredions.  I  muft  queition,  howerer, 
if  any  part  of  this  whole  ifland  of  Boo-flia-la  is  two  &et 
in  diameter. 

"  The  main  ifland  oppoAte  to  Boo-ftia-Ia,  and  faither 
towards  the  north-wefl,  is  fupported  by  ranges  of  pil- 
lars  pretty  ereft,  and,  though  not  tall  (as  they  are  c«t 
uncovered  to  the  bafc),  of  large  diameters  j  and  (t 
their  feet  is  an  irregular  pavement,  made  by  the  nppct 
fides  of  fuch  as  haye  been  broken  off,  wliich  extends  11 
far  under  water  as  the  eye  can  reach.  Here  ihe  &na 
of  the  pillars  are  apparent ;  thefe  are  of  three,  four,  ixt, 
fix,  and  feven  fid<s ;  but  the  numbers of  five  and  fiz  m 
by  much  the  moft  prevalent.  The  largeft  I  meafiutd 
was  of  feven  ;  it  was  four  feet  five  inches  in  dlametet. 

"  The  furfaces  of  thefe  large  pillars,  in  genctal,  »M 
rough  and  uneven,  fiill  of  cracks  in  aU  diredions ;  tbe 
tranfverre  Cgures  in  the  upright  ones  neyer  &il  to  iiai 
in  their  true  diredions.  The  furfaces  upon  which  ik 
Walked  were  often  flat,  having  neither  concavityBot 
convexity ;  the  larger  number,  however,  was  concaTt, 
though  fome  were  very  evidently  convex.  In  fame  places, 
the  ioterftices'  within  the  perpendicular  figuies  ime 
fiUed  up  with  a  yellow  fpai :  in  one  place,  a  vein  pa&d 
in  among  the  mafs  of  pillais,  carrying  hete  aad  tbae 
fmall  threads  of  fpar.  Though  they  were  brokenand 
cracked  through  'v  all  dire£lions,  yet  thdr  pcrpen&n- 
lar  figures  might  eafily  be  traced :  fit>m  wbeiice  it  ii 
eafy  to  infer,  that  whatever  the  accident  might  haTc 
been  that  caufed  the  diAocation,  it  happened  aitei  tlw 
formation  of  the  pillars. 

"  From  hence  proceeding  along  Aiore,  yoa  aniw  »l 
Fingal*s  cave.  Its  dimenfion$  I  have  given  in  the  &nB 
of  a  table : 
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'  At  the  {arther  end, 
Hetght  of  thearch  at  the  mouth, 
At  the  end, 

Height  of  an  outiide  pillar, 
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Stratum  below  the  piUarof  Uva-Uke  matter, 
Length  of  pillar,  ... 

Stratum  abore  the  pillar, 

"  N°  4«  Another  part  to  the  wedward. 

Stratum  below  the  piUar, 
Height  of  the  pUlar, 
Stratum  above. 


"  The  cave  runs  into  the  rock  in  the  direAion  of 
tiorth-ea(l  by  eaft  by  the  compars. 

"  Proceeditig  fartlier  to  the  north.weA,  you  meet  with 
the  higheft  ranges  of  piUars ;  the  magniHcent  appear- 
ance  of  which  is  paft  aU  defcription,  Here  they  are 
bare  to  their  rery  bafis,  and  the  Aratum  below  them  ia 
alfo  vifible:  in  a  ft»ort  time,  it  rifes  many  feet  above 
the  water,  and  give$  an  opportunity  of  examining  it$ 
qoaUty.  Its  fur^ce  is  lough,  and  has  often  large  lumps 
of  ftone  Aicking  in  it  a»  if  half  immeded  :  itfelf,  when 
broken,  is  compofed  ef  a  thoufand  heterogeneous  partsj 
which  together  have  very  much  the  appearance  of  a 
lava ;  and  the  more  fo,  as  many  of  ihe  lumps  appear 
to  be  of  the  very  fame  ftone  ef  which  the  pillars  are 
(ormed.  This  whole  ftratum  lies  in  an  inclined  poG-' 
tion,  dipping  gradually  towards  the  fouth-eaft.  As 
hereabouts  is  the  )ituation  of  the  highett  pillars,  I  (hall 
mention  my  mearurements  of  them,  and  the  difFerent 
ftrata  in  this  place,  premiSng,  that  the  mea^urements 
were  made  with  a  Ime,  held  in  the  hand'  of  a  perfon 
who  ftood  at  the  top  of  the  cU^  and  reaching  to  the 
bottom }  to  ihe  lower  end  of  which  was  tied  a  white 
mark,  which  was  ob(eTved  by  bne  who  ftaid  below  &r 
the  pnrpolĕ :  when  this  mark  was  fet  off  from  the  wa- 
ter,  the  perfon  below  noted  it  down,  and  made  lignal  to 
him  above,  who  made  then  a  mark  in  his  rope  :  when. 
ever  this  mark  paSTed  a  notable  place,  the  fame  fignal 
was  made,  and  the  name  of  the  place  noted  down  as 
befbre :  the  line  being  all  hauled  up,  and  the  diftances 
between  the  marks  mearured  and  noted  down,  gave, 
when  tompared  with  the  book  kept  below,  the  diUances, 
as  for  inAance  tn  the  cave  : 

**  N"  1.  in  the  book  below,  was  called  from  the  wa- 
ter  to  the  fool  of  the  firft  plUar  in  the  book  above ; 
N*  I.  gave  36  feet  eight  inches,  the  htgheft  of  that  »(• 
cent,  which  was  compofed  of  broken  piUars. 

«  N*>  I.  PiUar  at  the  yreCt  comer  of  Rngars  cave. 


I  From  the  water  to  the  foot  <^  the  piUar, 
a  Height  of  the  pillar, 
3  Stratum  above  the  pillar, 

"  N"  a.  rmgal'8  C3ve. 

1  From  the  water  to  the  toot  of  the  pillar, 

2  Height  of  the  pillar 

3  From  thc  top  of  the  piUar  to  the  lop  of  the 

arch,  .  -  . 

4  Thicknels  of  the  Aratum  above, 

By  adding  logether  the  ihree  firft  mearure- 
ments,  we  got  the  height  of  the  arch  from 
the  water,  -  .  » 

«'  N°  3.  Cocner  pillat  lo  the  weAwari  of 

Kngal's  cave. 
V«i.XIX.  Partlt. 
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"  N°  5.  Another  piUar  farther  to  the  weft- 
ward. 

Stratum  below  the  pUlar, 

Height  of  the  pillar, 

Stratiun  above,  .t  .  . 


"  The  ttratum  above  the  pUlars,  which  is  here  men- 
tioned,  is  uniformly  the  lame,  confifting  of  numberlels 
fmall  pUlars,  bending  and  inclining  in  all  diredions, 
fometimes  io  irregularly  that  the  Hones  can  only  be  faid 
to  have  an  inclination  to  aSiime  a  columnar  form  ;  in 
others  more  regular,  but  never  breaking  into  or  diAurb'- 
ing  the  ftntum  of  large  piUars,  whofe  tops  everywhere 
keep  an  uniibrm  and  regular  line. 

"  Proceeding  now  along  the  (hore  round  the  north 
end  of  the  ifland,  you  aiTive  at  Oua  na  Jcarue,  or  the 
Corvorant's  Cave.  Hete  the  ftratum  under  the  piUars 
is  lifted  up  very  high  ;  the  piUars  above  it  are  confider- 
ably  le^s  than  lhofe  at  the  north>weft  end  of  the  iUand» 
but  ftill  ver7  conGderable.  Beyond  is  a  bay,  which 
cuts  deep  into  tbe  iiland,  rendering  it  in  that  place  not 
more  than  a  quarter  of  a  mile  over.  On  the  fides  of 
this  bay,  efpedally  beyond  a  little  vaUey,  which  almoA 
cuts  the  iUand  into  two,  «re  two  ftages  of  pUlars,  but 
fmall ;  however,  having  a  ftratum  between  them  exadly 
the  rame  as  that  above  them,  formed  of  innumerable 
little  piUars,  Aiaken  out  of  their  places,  and  leaning  in 
■11  dire£Uons. 

**  Having  paffed  this  bay,  the  pillarstotally  ceale ;  the 
rock  is  of  a  dark  brown  ftone,  and  no  Agns  of  regularity 
occur  tiU  yoo  have  paffed  round  the  iouth-eaft  end  of 
the  ifland  (a  fpace  almoft  as  large  as  thet  occupied  by 
the  pillats),  which  you  meet  again  on  the  weft  fide,  be- 

Ciing  to  form  themfelves  irregularly,  as  if  the  ftratum 
an  inclination  to  that  form,  and  foon  ariive  at  the 
bending  pillars  where  I  began. 

"  The  ftone  of  wUch  the  pillars  are  formed,  is  .a 
coarfe  kind  of  bafaltes,  very  much  refembUng  the  Giant's 
Caufeway  in  Ireland,  though  none  of  them  are  near  fe 
neat  as  the  fpecimens  of  the  latter  which  I  have  feen  at 
the  BritiAi  Mufeum ;  owing  chieAy  to  the  colour,  which 
in  ours  is  a  dirty  brown,  in  the  IriAi  a  fine  black  ;  in> 
deed  the  whole  produdion  feems  very  much  to  reTemble 
the  Gianl's  Caufeway." 

STAFFORD,  the  county  town  of  Stafi>rdfliire,  In 
W.  Long.  2.  o.  N.  Lat.  53.  o.  It  ftands  on  the  river 
Sow,  has  two  pariAi-churches,  a  fine  fquare  market-place, 
and  a  ftourifliing  cloth-manufaAure.  It  fends  two  mem- 
bers  to  parliament,  and  is  135  miles  bom  London. 

STAFFOIlDSHIRE,  a  county  of  England,  botjnd- 
ed  on  the  fouth  by  Worcefterfliire,  by  Chelhire  and  Der- 
byOiire  on  the  north,  by  Warwickfliire  and  DerbyAiire 
on  the  eaft,  and  ShropAiire  and  CheUiire  on  the  weft. 
The  length  is  reckoned  62  miles,  the  breadth  33, 
and  the  cin:umference  180.  It  contains  five  hundreds, 
150  paridwt,  810,000  acres,  18  market-^towjis,  and 
4  K  a39.<53 
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239,153  inliabitants.  The  air,  except  in  ihote  ^arts  that 
are  caUed  tbe  Moorlands  and  Woodlands,  and  about  the 
,  mines,  is  good,  erpeciallj  upon  the  hills,  where  it  is  ac- 
counted  ^ery  fine.  'The  Toil  in  the  northem  mountain- 
ous  parts  is  not  ferule  ;  but  in  the  middle,  where  it  is 
\yatered  by  the  Trent,  the  thitd  river  in  ^ngland,  it  is 
both  fruitful  and  pleaiant,  being  a  mixlure  otarable  and 
meadow  grounds.  In  the  foulh,  it  abounds  not  only 
TCtth  com,  but  with  mines  of  iron  and  pits  of  coal. 
The  principal  rivers  of  this  county,  befides  the  Trent, 
which  runs  almoA  through  the  middle  of  it,  and  abounds 
^yith  ralmon,  are  the  Dove  and  Tame,  both  of  which 
are  well  iloced  with  fiih.  In  this  county  are  alfo  a  great 
many  laiies,  and  meres  or  pools,  as  they  are  called  } 
which,  haying  (Ireams  either  running  into  them  or  from 
them,  cannot  be  fuppofed  to  be  of  any  great  prejudice 
to  the  air  ;  they  yield  plenty  of  fi(h.  In  divers  paris  of 
the  county  are  medicinal  waters,  iropregnated  with  dif- 
ferent  Torts  of  minerals,  and  confequently  of  diiTerent 
qualities  and  wtues  ;  as  thofe  at  Hints  and  £refsfbrd> 
houTe,  which  are  mixed  with  bitumen  }  thole  at  In- 
gedre,  Codralwood,  and  Willoughbridge  park,  which 
are  fuIphureous.  Of  the  Taline  kind  are  the  Brine-pit$ 
at  Cherlley,  £pfam,  Penfnet-clofe,  of  which  very  good 
£(lt  is  made.  There  is  a  well  at  Newcaille-under-Line 
that  is  faid  to  cure  lheck.iQg'seTil  j  another  called  E/der- 
we//  near  Blemhill,  faid  to  be  good  for  fore  eyes  )  and 
B  third  called  ihe  S/>a,  near  Wolverhampton. 

Great  Aucks  of  Oieep  are  bred  in  this  county,  elpe- 
cially  in  the  moorlands,  or  mountains  of  the  norlhern 
part  of  it^  but  the  wool  is  faid  tobe  fomewliat  coarfer 
than  that  of  many  other  counties^  Qf  this  wool,  how- 
cver,  they  make  a  variety  of  manufadure$,  particularly 
felts.  In  the  low  grounds  along  the  rivers  are  rich  par- 
tures  for  black  cattle  ;  and  vaft  quantities  of  butter  and 
cheefe  are  made.  In  the  middle  and  fouthem  parts  not 
only  grain  pf  all  kinds,  but  a  great  deal  of  hemp 
and  flax  are  raifed.  Tiiis  country  produces  allb  lead, 
copper,  iron  ;  marble,  alabaAer,  millAones,  limedone  ; 
coal,  falt,  and  marles  of  leyeral  forts  and  celours  -,  bnck- 
cailh,  fullers  earlh,  and  potters  clay,  particularly  a  fort 
ufed  in  the  glafs  manufa£lure  at  A.mbIecot,  and  fold  at 
&veD-pence  a  bulhel ;  tobacco-pipe  clay  ;  a  fort  of  red- 
diih  earth  called^y»,  u&d  in  painting  divers  veflels ;  red 
and  yellow  ochres ;  fire-ftone*  for  nearths  of  iron  fur- 
naces,  ovens,  &c. ;  iron-ftones  of  (everal  forts  ;  blood- 
Aones,  or  hsematites,'  found  in  the  brook  Tent,  which, 
nhen  wet  a  Iitt]e,  \vill  draw  red  lines  like  niddle ;  quar- 
ry-ftones,  and  grind-ftones.  For  fuel  the  country  is  well 
&pplicd  with  turf,  peat,  and  coal  of  lcTeral  forts,  as 
cannel-coal,  peacock-coal,  and  pit-coal.  The  peacock- 
eoal  is  fo  called,  becaufe,  when  turoed  to  the  light,  it 
difplays  all  the  colours  of  the  peacock's  tail ;  but  it  it 
fiiter  for  the  forge  than  the  kitchen.  Of  the  pit-coal 
there  is  an  inexhattftible  fiore  :  it  buros  into  white 
afties,  and  leaves  no  fuch  cinder  as  that  of  the  New- 
caftle  coal.  It  is  not  uied  for  malting  till  it  is  charred, 
snd  in  that  ftate  it  makes  admirable  winter-fuel  tor  a 
.chamber. 

This  county  is  in  the  diocele  of  Litchfield  and  Co- 
Tentry,  and  the  Oxford  citcuit.  It  fend$  ten  mem- 
bers  to  parliament ;  namdy,  two  fbr  the  county,  two 
for  the  city  of  Litchfield,  two  for  StaSbrd,  two  for 
Newcaftle-under-Line,  and  two  for  Tamworth. 

STAG.  .  See  Ceryus,  Mammalia  Lidex. 
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STAG-Beeth. 

STAGE,  in  the  modern  dtama,  ,the  placeof  adioD 


See  LucAKDs,  ENTouei-dGT  loit»,     Vi 
and  reprefentation,  included  between  thĕ  pit  and  the  ]^9 


fcenes,  and  anfwering  to  the  profcenium  or  pulj^tum  et 
the  ancienls.     See  Pi^yhouse  and  Theatre. 

STAGGERS.     See  Farriery  Imiex. 

STAHL,  George  Erkest,  an  cminent  Getnuii 
chemtft,  was  bom  in  Franconia  in  1660»  and  chofea 
proft(ror  of  medicine  at  Hall,  when  a  univerfity  tm 
ibunded  in  that  city  in  1694.  The  excellency  of  his 
lc£lures  while  he  filled  that  chair,  the  importance  of  his 
various  publications,  and  his  extenfive  pra^lice,  foon  xair- 
ed  his  reputation  to  a  very  great  height.  He  receiTed 
an  invitation  to  Berlin  in  1716,  which  haTing  accepted, 
he  was  made  counfelIor  of  fiate  and  phy&nan  to  tbe 
king.  He  died  in  1734,  in  the  7jth  year  of  hb^ge. 
Stahl  is  without  doubt  one  of  the  greateS  men  of  which 
the  annals  of  medicine  can  boaft  :  his  name  marks  tbe 
commencement  of  a  new  and  more  illuftrions  era  19 
chemiAty.  He  was  the  author  of  the  doArine  of  phb. 
gifton,  which,  though  now  completely  overtumed  by 
the  difcoTeries  of  Lavoifier  and  others,  was  net  withoitt 
its  ufe  ;  as  it  ferved  to  combine  the  fcattered  fiagfDxots 
of  former  chemifts  inlo  a  fyftem,  and  as  it  eaTe  rife  to 
more  accurate  experiments  and  a  more  fi:ientific  vieiT  of 
the  fubjed,  to  which  many  of  the  fubfequent  dilcorenes 
were  owing.  This  theory  maintained  its  ground  iat 
ihore  than  nalf  a  century,  and  was  receiTcd  and  fiip> 
ported  by  fbrae  of  the  moft  enunent  men  which  £iu«pe 
nas  produced :  a  ruilicient  ptx>of  of  the  ingemiity  and 
the  abilities  of  its  author.  He  was  the  author  idlb  af 
A  Theory  of  Medicine,  fouiided  upon  thenotions  whidi 
he  entertained  of  tbe  abfolute  dominion  of  nund  vm 
body  ;  in  confequence  of  which,  he  aHirmed,  that  emy 
tpulcular  adion  it  a  Toluntary  a£t  of  the  mind,  whethet 
sttended  with  confcioufnefs  or  not.  This  theoiy  be 
and  his  followers  carried  a  great  deal  too  &r,  but  the 
adyices  at  leaft  which  he  gives  to  attend  to  the  fiate  af 
the  mind  of  the  patient  are  worthy  of  the  attentioaaf 
phyficians. 

His  principal  works  are,  I .  Exfterimenta  et  O^entr 
ttonet  C/temicte  et  P/tyJieee,  Berlin,  1731,  8to.  t.Difir' 
tationet  Medicee,  Hall,  2  toIs  ^to.  This  is  a  coUedidt 
ofthefes.  3.  TAeoria  Met/iea  vera,  1737,4^0.  4.0- 
pufcu/um  Chymico-p/iyjico-piedicum,  1740,  ^to.  5.  A 
Tieatife  on  Sulphur,  both  InAammable  and  Ftxed,  writ- 
ten  in  German.  6.  Negotium  Otio/um,  Hall,  1720,  ^t*. 
It  is  in  this  treatife  chieAy  that  he  eftablifhes  his  fJA« 
conceroing  the  adion  of  the  foul  upcm  the  bodlj. 
7.  Tundamenta  Chymicte  Dogmatiete  et  E*fierimeiaa/ii, 
Nuremberg,  1747,  3  toIs  410.  8.  A  treatilĕon  Silts, 
written  in  German.  9.  Commeniarium  in  Meta&irgitm 
Beccheri,  1723. 

STAINING  or  Coiacrikg  ^Boms,  Horv,  Mai- 
BLE,  Paper,  Wood,  &c.    See  tfaefe  ardcles. 

STAIRCASE,  in  Archieehtre,  an  aTccnt  incloied 
betwecn  walls,  or  a  baluflrade  confifling  of  ihirs  or  ftcps, 
with  landing  places  and  raib,  lĕrTing  to  make  t  ceot- 
munication  between  the  feTeraI  Sories  of  a  hoiife.  Sie- 
Architecture,  N"  89,  &c. 

STALACTITES,  in  Mineralogy,  ciyftanine  ^ 
formed  into  oblong,  conical,  round,  or  irregular  bodies^ 
compofed  of  Tarious  cmfts,  and  uToally  fonnd  banghg 
in  form  of  ificles  from  the  roofs  of  erottoes,  &c. 

STALAGMITIS,.  a  genus  oi^Ac  mor.0Bda  order» 
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bJon^ng  to  the  polygamia  dais  of  planU;  and  in  the 
natural  method  ranking  under  the  38^1  order,  Tric«cctt. 
See  BoTANT  and  Materia  Medica  Iiid«x. 

STALE,  among  fporlfmen,  a  living  fowI  put  in  a 
place  to  allure  and  bring  othen  where  they  ma;  be  ta- 
kcn.  For  want  of  thefe,  a  bird  {hot,  his  entrails  taken 
out,  and  dried  in  an  oven  in  his  featheri,  with  a  (lick 
thruA  through  to  keep  it  in'  a  conyenient  polture,  may 
lerve  at  well  as  a  Iive  one. 

Stale  is  aIfo  a  name  fbr  the  urine  of  cattle. 

Anihated  STALK.  This  remarkable  animal  waS 
fiBand  by  Mr  Itcs  at  Cuddalore  :  and  he  mentions 
iĕveral  kinds  of  it ;  fom«  appearing  like  dry  Hraws  tied 
together,  others  like  grafs  y  fome  haTc  bodies  much  lar- 
ger  thah  others,  with  the  addition  of  two  fcaly  imper- 
lx6i  wtngs  \  their  neck  is  no  bigger  than  a  pin,  but 
twice  as  long  as  tbeir  bodies  ;  their  heads  are  like  thole 
of  an  hare,  and  their  eyes  vertical  and  very  brilb.  They 
Iive  apon  fiie;,  and  catch  thefe  infeds  vety  dexteroufly 
irith  the  two  iare-feet,  which  they  keep-doubled  up  in 
three  parts  clore  to  their  head,  and  dart  out  very  quick 
on  the  approach  oCthor  pr^ ;  and  when  they  have  caught 
it,  they  eat  it  very  voraaoufly,  holding  it  in  the  fame 
manner  as  a  fqiurrel  does  its  food.  On  the  outer  joints 
of  the  fbre-feet  are  feTeral  very  Abiarp  hooks  for  the  ea- 
Ser  catching  and  holding  of  their  prey  >  while,  with  the 
other  feet,  which  are  four  in  nurober,  they  take  hold  of 
ttces  or  any  other  thing,  the  better  to  furprife  whatever 
Uu^  Ui  in  wait  fbr.  They  drink  like  a  horie,  putting 
their  aMtuths  into  the  water.  Their  excrements,  which 
•re  yery  white,  are  almoA  as  large  as  the  body  of  the 
animal,  and  as  the  natives  (ay,  dangerous  to  the  eyes. 
..  STALLION,  or  Stonk-horse,  in  the  manege,  a 
loriĕ  deiigned  fiar  tbe  corering  of  mares,  in  oider  to 
propagate  the  fpecies.     See  £qhus,  Mammalia  Indeti. 

Sl^AMPC^I),  an  ancient  town  of  Lincolnihire  in 
England  \  ieated  on  the  river  Welland,  on  the  cdge  of 
Nartbamptonihiie.  It  is  a  large  handibme  place,  con- 
taining  fix  pariilMrhurches,  icTeral  good  itreets,  and  fine 
bttildings.  It  had  fonnerly  a  colTege,  the  ihidents  of 
which  tcmoved  to  Brazen  Nofe  college  in  Oxford.  It 
Itts  no  confiderabIe  manu&ilories,  but  deals  chieAy  in 
Bult.    W.  LoBg.  o.  31.  N.  Lat.  54.  42. 

STAMINA,  in  Bolany,  are  thofe  upright  filaments 
which,  on  opening  a  ilower,  we  find  within  the  corolla 
funounding  the  piitillum.  According  to  Linnseus,  they 
are  the  male  organs  of  generation,  whofe  oSice .  it  is  to 
jui^re  the  ;)^Ilen.  Each  ilamen  confifts  of  two  diilin£t 
parts,  viz.  the  filamentum  and  the  anth£R.a. 

Stauika,  in  the  animal  body,  are  defined  to  be  thoie 
timplc  original  parts  which  exifled  firil  in  the  embryo 
gr  even  in  the  feed  ;  and  by  whofe  didindion,  augmen- 
tition,  and  accretion  by  additional  juices,  the  animal 
hody  at  its  utmoil  bulk  is  fuppoied  tq  be  formed. 

STAMP-OUTIES,  a  branch  of  the  perpetual  revenae. 
See  Reyenue. 
(^^  Great  Britain  there  ts  a  tax  impoled  upon  all 
parchment  and  paper,  whcreon  any  legal  proceedings  or 
private  inilruments  of  almoil  any  nature  whatrocTer  are 
written ;  and  alfo  upon  licenres  for  retailine  wines,  of 
fcU  denfminations;.upon.aIl  almiinac*,  newtpapers,  ad- 
Tertifements,  cards,  dice,  &c.  There  impoils  are  very 
Tarious ;  bcing  higher  or  lower,  not  i«  much  acxorJitig 
<o  the  Taljie  pf  thc  pmperty  tninsfeTred,  es  according  to 
Jtbt  «ature  ef  the  deed.    The  higheil  iki  not  exceed 
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&x  pounds  upsn  eyery  Iheet  of  paper  or  llun  o(  parch-    Sta«p 
ment  >  and  thefe  high  duties  fall  chieily  apon  grants        ^ 
from  the  crown,  and   upon  'certiun   law  proceedings,       "^P*'. 
without  any  regard  to  the  Talue  of  the  fubjed.     There  Smith's 
are  in  Great  Britain  no  duties  on  the  regiilration   oifVea/tho/ 
deeds  or  writings,  except  the  fees  of  the  oiHcers  who^''*^?"'» 
keep  the  regiller ;  and  thefe  are  feldom  more  than  a'"'"  '"■ 
realonable   recompenfe   for   their  labour.     The  crown 
derives  no  rcTenue  from  them. 

The  ilamp-duties  conilitute  a  tax  which,  though  in 
fome  inilances  it  may  be  heavily  felt,  by  greatly  incrCa* 
fing  the  expence  of  all  raercanlile  as  well  as  legal  pro- 
ceedings,  yet  (if  moderately  impofed)  is  of  ierrice  to  ' 
the  pi^Uc  in  general,  by  authenticating  inilruments, 
and  rendering  it  much  more  diiHcuIt  than  formerIy  to 
forge  deeds  of  any  ilanding ;  fince,  as  the  oihcers  of 
this  branch  of  the  reTcnue  Tary  their  ilamps  frequent]y, 
by  marks  perceptible  to  none  but  themfelves,  a  man  that 
would  forge  a  deed  of  King  William's  time,  muil  kno<« 
■nd  be  able  to  counterfeit  the  ilamp  of  that  date  aIfo. 
In  France  and  fome  other  countries  the  duty  is  laid  on 
the  contra£t  itfelf,  not  on  thc  inilrument  in  which  it  is 
contained ;  as,  with  us  too  in  England  (befides  tlie  ilamps 
on  the  indentures),  a  tax  is  laid,  by  ilatute  8  Ann.  c.  9. 
on  every  apprentice-fee;  of  6d.  in  the  pound  if  it  b«  joK 
or  under,  and  is,  in  the  pound  if  a  greater  fum:  but 
thb  tends  to  draw  the  fubje6t  into  a  thoufand  nice  dii^ 
qmfidons  and  difputes  conceming  the  nature  of  his  con- 
traft,  and  whether  taxable  or  not ;  in  which  the  far- 
mers  ,of  the  revenue  are  fure  to  have  the  advantage. 
Our  general  method  anfwers  the  purpores  of  the  itate 
as  well,  and  confuIts  the  eafe  of  the  fubjed  much  better. 
The  fii{t  inilitution  of  the  itamp-duties  was  by  ilatute 
c  and  6  W.  and  M.  c  21.  and  they  have  fince,  in  many 
inilances,  been  increafed  to  five  dmes  their  original 
amount. 

STANCHION,  or  Stanchions,  a  fort  of  fmall  pil- 
hrs  of  wood  or  iron  ufed  for  variou's  purpoies  in  a  ihip  ; 
as  to  ibpport  the  decks,  the  quarter-rails,  the  nettings,^ 
the  awnings,  &c.  The  firft  of  thofe  ate  two  ranges  01 
fmall  columns  fixed  underthebeams,  throughouttheihip^ 
length  between  decks;  one  rangebeing  on  the  ilarboard 
and  the  other  on  the  larboard  fide  of  the  hatchways. 
They  are  chieBy  inlended  to  fupport  the  wdght  of  the 
artillery. 

STAND,  in  commerce,  a  wetght  from  two  hundred 
and  an  half  to  three  hundred  of  pitch.       ,  - 

STANDARD,  in  fVar,  a  ibrt  of  banner  or  ilag 
bome  as  a  fignal  for  the  joining  together  of  the  feTeril 
troops  belonging  to  the  fame  body. 

Standahd,  in  Commerce,  the  original  of  a  weight, 
meafure,  or  coin,  committed  to  tbe  kecping  of  a  magif. 
tiate,  or  depofited  in  fome  public  place,  t6  regulate,  ad- 
juit,  and  try  the  weights  «fed  by  particular  perlbns  in 
traiiic     See  Monet. 

STANHOPE  Phiup  Dohmer,  earl  or  Che«- 
TERFIeld,  was  bom  in  1695,  and  educat^  in  Trinity» 
hall,  Cambridge;  which  place  he  Iefl  in  17 14,  when, 
by  his  own  account,  he  was  an  abfolute  pedant.  In  this 
charader  he  went  abroad,  where  a  fa«iliarity  with  good 
company  foon  convinced  him  he  was  totally  midaken  in 
almoll  atl  his  notions  :  and  an  eh'(^tive  itudy  of  tlie  air^ 
manner,  and  addrefs  of  people  of'ia{hionj  ibon  polrihed  a 
man  whore  predominant  defire  was  to  pleaie  ;  and  whp,  . 
«>  it  afterwards  appeared,  valued  esterior  accomplilh.. 
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Stanhope.  ments  beyond  any  other  human  acquirement 

'    •         Lord  Stanhope,  he  got  an  early  feat  in  parliament  }  and 

in  1722,  Tucceeded  to  his  father's  eHate  and  titles.     In 

1728,  and  in  1745,  he  was  appointed  amba^Tador  ex- 

traordinary   and   plenipotentiary   to   Holland  :    which 

high  cbaradler  he  fupporied  with  the  greateA  dignity  } 

ferving  his  own  country,"  and  gaining  the'  efteem  of  thc 

Aates-general.     Upon  his  retum  from  Holland,  he  was 

fent  lord-lieuteiiant  of  Ireland ;  and  during  bis  admini- 

ilration  there,  gave  general  fatisfa£lion  to  all  parties. 

He  Ieft  Dublin  in  1746,  and  in  Odober  fucceeded  the 

earl  of  Harrington  as  lecretary  of  Ilate,  in  which  po(l  he 

oiHciated  until  February  6th  1748.     Being  feized  with 

a  dea&efs  in  1752  that  incapacitated  him  for  the  plea- 

fures  of  fociety,  he  from  that  time  Jed  a  priyale  and  re- 

tired  life,  amuGng  himlelf  with  books  and  his  pen ;  in 

particular,  he  engaged  largely  as  a  rolunteer  in  a  peri- 

odical  mifcellaneous  paper  called  Tke  World,  in  which- 

his  contributions  have  a  diilinguilhed  degree  of  excel- 

lence.    He  died  in  1 773,  Ieaving  a  charader  for  wit 

and  alNlities  that  had  iiew  equals.  He  diAinguiihed  him- 

felf  by  his  eloquence  in  parliament  on  many  important 

occaGons ;  of  which  we  have  a  cbara£Uriftic  inftance, 

of  his  own  relaling.     He  was  an  a£live  promoter  of  the 

bill  for  altering  the  ftyle;  on  which  occaiion,  as  he  him-. 

lelf  writes  in  one  of  his  leiters  to  his  fon,  he  roade  (b 

eloqnent  a  fpeech  in  the  hou(e,  that  eveiy  one  wasplea- 

fed,  and  faid  he  had  made  the  whole  very  clear  to  them  ;. 

•*  when  (fays  he),  God  knows,  I  had  not  even  attempt- 

ed  it.     I  could  juft  as  foon  have  talked  Celtic  or  Scla- 

vonian  to  thero,  as  anronomy ;  and  they  would  have  un- 

derAood  me  fi>ll  as  well."     Lord  Macclesfield,  one  of 

the  greateft  .malbematicians  in  Europe,  and  who  had  a 

principal  hand  in  framing  the  bill,  fpoke  afterwards, ' 

with  all  the  cleamefs  that  a  thorough  knowledge  of  the 

fiibjeft  could  di£tate ;  but  not  having  a  flow  of  word< 

equal  to  Lord  Chefteriield,  thc  latter  gained  the  applaufe 

from  ihe  former,  to  the  equal  credit  of  the  rpeaker  and 

-the  auditors.     The  high   charader  Lord   Chefterfitld 

fupported  during  life,  received  no  fmall  injury  foon  after 

his  death,  from  a  iiiller  difplay  of  it  by  bis  own  hand. 

He  left  no  idiie  by  his  lady,  but  bad  a  natural  fon,  Pbi- 

lip  Stanhope,  £fq.  whofe  education  was  for  roany  years 

a  cbfe  objed  of  hi<  attention,  and  who  was  afterward 

envoy  extraordinary  at  the  court  of  Drefden,  but  died 

before  hiin.     When  Locd  Cheftcrfield  died,  Mr  Stan- 

hope's  widow  jubli(hed  a  courfe  of  letters,  written  by 

the  fiather  to  the  ibn,  filled  with  inftruflions  fuitable  to 

the  dilTerent  gradations  of  the  yoong  man's  Iife  to  whom 

ihey  were  addreded.     Thefe  letteis  contain  many  fine 

obfervations  on  mankind,  and  rules  of  condu6l :  but  it 

is  obfervabIe  that  he  lays  a  greater  ftrefs  on  exterior  ac- 

compliftimenls  and  addrefs,  than  on  intelledual  qualifi- 

calions  and  Sncerity  ;   and  allows  greater  latitude  to 

f3ftiionable  pleafures  than  good  morals  will  jaftify,  efpe- 

cially  iiv  paternal  inAruAions.     Hence  it  is  that  a  ce- 

}  Sr  yiAn-  lebrated  wiiter  § ,  and  of  manners  fomewhat  d>ffi»ent 

yon.  from  thoie  of  the  polite  earl  of  Cbefterfield,  is  faid  to 

ibav6  obferved  of  thcie  letters,  tbat  •'  «hey  inculcate  only 

the  morals  of  a  whoce,  with  the  manncrs  of  a  dancing- 

mafter." 

Stanhope,  Hr  George,  an  eminent  divine,  was  bom 
at  Hertilhom  in  Derbylhire,  in  the  year  1660.  His 
father  was  reftor  of  that  place,  vicar  of  St  Marg»rel's 
chiuch  in  Luceftnr,  and  chaplsdn  to  the  earls  of  Cbef- 
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hope,  was  chaplain  to  James  I.  and  Charles  I 
chaneellordiip  af  York,  where  he  was  airo  a  caoon-iefi- 
dentiary,  hcld  a  prebend,  and  was  re£tor  of  Weld(ake 
in  that  county.  He  was  ior  his  loyalty  drivEn  from  his 
home  with  eleven  children;  and  died  in  1644.  Our 
author  was  fent  to  fchooI,  firfi  at  Uppingham  in  Rut- 
land,  tben  at  Leicelier  ;  afterwards  removed  to  Eatoa; 
and  thence  choren  to  King's  college  in  Cambiidge,  in 
the  place  of  W.  Cleavejr.  He  took  the  dcgree  of  fi.  A. 
>n  i68t  ■,  M.  A.  1685  ;  was  eleded  oi>ei>f  the  Tyndics 
for  the  univeT(lty  of  Cambridge,  in  the  'buiineis  of  Al* 
ban  Prancis,  16S7  ;  miitilter  of  Quoi  near  Cambridge, 
and  vice-pro£lor,  1688}  was  that  year  preferred  to  tbe 
ledory  of  Tring  in  Hert^ord-bire,  which  after  foiae 
time  he  quitted.  He  was  in  1689  preiented  to  the  ri- 
carage  of  Lewi(ham  in  Kent  by  Lord  Dartmoutli,  ts 
whom  he  had  been  chaplain,  and  tutor  to  his  ibiu  He 
was  eiro  appointed  chaplain  to  King  WiUiam  and  Quc«n 
Mary,  and  condmied  to  enjoy  that  honour  undcr  ^ueca 
Anne.  He  commenced  D.  D.  July  ^th  1697,  per- 
foTming  all  the  oiBces  requircd  tothat  degree  publicly 
and  with  great  applaufe.  He  was  made  vicar  of  J>ept- 
ford  in  1 703  ;  fucceeded  Dr  Hooper  as  dean  of  Canter- 
bury  the  (ame  year ;  and  was  thrice  r hofen  prolocutor 
of  the  lower  houfe  of  convocation.  His  uncommon  di- 
ligence  and  indulhy,  aiTilicd  by  his  escellent  jnrts,  ea- 
riched  him  wiih  a  large  ftock  of  polile,  iblid,  and  uieiiil 
kaming.  Hisdircourlĕs  from  the  pulpit  were  cqual]y 
pleaGng  and  profitable  ;  a  beautiiul  intennixture  of  tbe 
cleareft  reafoning  willi  the  pureft  di^lion,  attended  wilh 
all  the  graces  of  a  juft  elocution.  Tbe  good  Cbriiiian, 
the  fulid  divine,  and  tiie  fine.  gentleman,  in  him  trere 
happily  united.  His  converiation  was  polite  and  deli- 
cate,  grave  without  precireneis,  facelious  without  Icrity. 
His  piety  was  real  and  rational,  his  charity  great  aud 
univerfal,  fruitful  in  aAs  of  mercy,  and  in  all  good 
works.  He  died  March  i8th  1728,  aged  68  yeats; 
and  was  buried  in  the  chancel  of  the  cburch  at  Lewit 
ham.  The  dean  was  twice  married:  firft  to  01ivta 
Cotton,  by  whom  he  had  one  ibn  and  four  ^daaghteis. 
His  fecond  lady,  who  was  fifter  to  Sir  Chailes  Wagcr, 
furvived  him,  dying  OAober  ift  1730,  agcd  ahaat  54. 
One  of  the  dean's  d»ughters  was  married  to  a  fon  (u 
Biihop  Bumet.  Biihop  Moore  of  £Iy  died  the  day  be- 
£bre  Oueen  Anne ;  who,  it  bas-been  faid,  derigned  ou 
dean  h}i  that  fce  when  it  Atould  become  v!icant.  Dr 
Felton  (iiys,  "  l°he  late  dean  of  Cant^^rbury  i«  esccUent 
in  the  wbole.  His  thoughts  and  realbning  aie  bii(iht 
and  folid.  His  flyle  is  jufi,  both  for  the  purity  of  ibe 
language  and  for  the  ftrength  and  beauty  of  rxpre(fion ; 
but  the  periods  are  formed  in  ib  peculiar  an  oider  of 
the  words,  that  it  was  an  obrervation,  nobody  could  pro- 
nounce  them  with  the  (ame  grace  and  8dvantage  as  hiin. 
felf."  His  writings,  which  are  an  incAimable  tieaiuie 
of  piety  and  devotion  are,  A  Paraphrafe  and  Cosmest 
upon  the  £piftles  and  GofpeIs,  4  v<Js,  1 705,  8»o.  Ser- 
mons  at  Boyle's  Le£lures,  1 706,  4to.  Fifteen  Sernioss, 
J7CX>,  8vo.  Twelve  Sermens  on  feveral  OccaliDns 
1727,  8vo.  Thomasa  Kempis,  1696,  8vo.  Epidetus^i 
Morals,  with  SimpUciu$'s  Comment,  -and  the  Li&  01 


Epifletu8,  1700,  8vo.  Parfon's  Chriftian  Direaoiyi 
1716,  8vo.  Rochefoucault's  Maxims,  1706,  8vo.  A 
Funeral  Sermon  on  Mr  Richard  Sare  bookfeiIer,  i^Hi 
two  editioBS  410.     Twenty  ^ermons,  publiihed  ingly 
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hetmm  tke  yean  1693  and  1734 
ks  every  J3»y  in  the  Week,  and  for  the  fcveral  Parts 
of  each  Day  j  tiaailated  from  the  Greek  Devotions  of 
BiSiop  Andrem,  with  Additions,  1730.  Ip  hic  tr«nf< 
ktiaM,  it  is  well  known,  Dr  Staahope  did  not  coafine 
himfe]f  to  a  &n&  and  literal  verfi»n  :  he  took  the  Uber- 
ty  of  paraphraSng,  eiplaining»  and  improying  upon  his 
author ;  i»  will  etridently  appear  (not  to  mention  any 
other  work)  by  the  Aigbted  perural  of  St  Augulline'3 
Meditations,  and  the  D>evotions  of  £^thop  Andiews. 

STANISLAUS  -Leczinski,  king  of  Poland,  waa 
boin  at  LeopoU  the  20th  of  06lober  1677.  His  ^ther 
wasaPotith  noUeman,  diftingui(hed  by  his  rank  and  the 
important  offices  which  be  held,  but  Ilill  more  by  his 
Srmnels  and  courage.  Stamilaus  was  (ĕnt  ambaSador 
in  1704  by  the  aSembly  of  Waifaw  to  Charles  XII.  of 
Sweden,  who  had  conquered  Puland.  He  was  at  that 
time  27  years  old,  was  general  of  Great  Poland,  and 
had  b«cn  ambaiTador  extraordinary  to  the  Grand  Sig> 
aioi  in  1 699.  Charles  was  b  delighted  with  .the  iirank- 
ners  and  tincerity  of  his  deportment,  and  with  the  £rm- 
neCi  and  fweetners  which  appeared  in  his  countenance, 
that  he  offiered  him  the  crown  of  Poland,  and  ordered 
kim  to  be  crowned  atW«rfawin  1705.  He  accom> 
panied  Chatles  XII,  into  Saxony,  where  a  treaty  was 
concluded  with  King  Auguilus  in  170;,  by  which  that 
prince  reCgned  the  crown,  and  acknowledged  Staniilaus 
king  of  Poland.  The  new  monarch  remuned  in  Saxony 
with  Charles  till  1707,  when  they  retumed  into  Poland 
and  attacked  the  R.uffians,  who  were  obliged  to  era- 
cuate  that  kingdom  in  1708.  But  Charles  bdng  de* 
£ated  by  Peter  the  Great  in  1709,  AuguAus  retunied 
kito  Pdland,  and  being  aHilled  by  a  RuiBan  army, 
obliged  Stanidaus  to  retiie  fiift  into  Sweden,  and  after. 
wards  into  Turkey.  Soon  after  he  teok  up  bis  refidence 
Bt  WciAcniKirg,  a  town  in  Airace.  Auguftus  diTpatched 
Som  his  envoy  to  Frsnce  lo  comphun  of  this ;  but  tho 
duke  of  OrLeans,  who  was  thcn  regent,  returned  this 
anrwer  :  "  Tell  your  king,  that  France  htis  «Iways  been 
the  afyliun  of  unhappy  prmces."  Staniilaus  lived  in  ob- 
£»irity  till-i^a^,  when  Louis  XV.  «rpoured  the  princefs 
Mary  his  daughter.  Upon  the  death  of  King  Auguilus 
in  1733,  he  retutned  to  Poland.in  hopes  of  remounting 
the  throne  of  that  kingdom.  A  large  party  declared 
ior  him  ;  but  his-competitor  the  young  eledor  of  Saxony, 
being  iupported  by  the  emperor  Cbarles  YI.  and  the 
empreis  of  Rui&a,  was  cholen  king,  tbough  the  majority 
was  againft  him.  Dantric,  to  which  Staniilaus  had  te> 
tired,  was  qtuckly  taken,  and  the  unfortunate  prince 
made  hls  efcape  in  difguife  with  great  diiHcuIty,  aiter 
heating  that  a  price  was  iet  upon  his  hcad  by  the  Rui^ 
fiant.  When  peacc  was  concluded  in  j^^^hetween 
the  enipenir  and  FraiKe,  it  was  agreed  that  Staniilaus 
ihould  abdicate  the  throne,  but  that  he  ihould  be  ac- 
knowledged  king  of  Poland  and  grand  duke  of  Lithu* 
ania,  and  continue  to  bear  thefe  titles  during  IiFe  -,  that 
all  hit  effi:£Vs  and  thofe  of  the  ()ueen  his  fpoufe  (Iiould  be 
reRored  -;  that  an  amnefty  (hould  be  declared  in  Poland 
for  alt  that  was  paft,  and  that  every  perfon  (hould  be 
reihned  to  his  poiieAions,  rights,  and  privileges :  that 
the  deAor  of  Sasony  ihould  be  acknowledged  king  of 
Poland  fay  all  the  powers  who  acceded  to  tbe  treaty  : 
that  StaniOaus  (hould  be  put  in  peaceable  poiTelTion  .  af  . 


the  duchies  of  Lorraine  and  Rar  ;  but  that  immediately 
after  his  death  thefe  duchies  ihould  be  united  for  ever  to 
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Privatc  Prayen  the  crown  of  Fraace.  Staniilaus  fucceedcd  a  taee  .6f  Staniilaiw. 
princes  in  Lorraine,  who  were  beloved  and  regretted  :  —— r^-* 
and  his  rubje^ls  found  their  ancient  foveteigns  revived  in 
him.  He  t^iled  then  ihe  pleafure  which  he  had  fo  long 
deiired,  the  pleafure  Qf  making  men  happy.  He  aiTilU 
ed  his  new  fub^e£Is  ;  he  cmbelliihed  Nancy  and  Lunĕ. 
ville ;  he  made  ufeful  eflabii(hments ;  he  founded  col> 
leges  and  built  hofpitals.  He  was  engaged  in  theie 
noble  employments,  when  an  accident  occafi<med  his 
death.  His  nighugown  caught  fire,  and  bumt  him  fo 
fi:verely  before  it  could  be  extinguifhed,  that  he  was 
feized  with  a  fever,  and  died  ihe  23^  of  Eebruary  1766. 
His  death  occarioned  a  public  mourning  :  tbe  tears  of 
his  fubje£b  indeed  are  tbe  beH  eulogium  upon  this  prince. 
In  his  youth  he  had  accuilomed  himfelf  to  fatigue,  and 
had  thereby  llrengthened  his  mind  as  well  as  his  confti' 
tution.  He  lay  always  upon  a  kind  of  mattrefs,  and 
feIdom  required.any  fervice  from  his  domeitics.  He  was • 
temperate,  liberal,  adored  by  his  ^aiTals,  and  perhaps 
the  only  nobleroan  .in  Poland  who  had  any  friends.  He 
was  in  Lorraine  what  he  had  been  in  his  own  country, 
gentle,  aATable,  compaiTionate,  Ireating  his  iubjeAs  like 
equal$,  participating  their  foriows  and  allevialing  tlieir  » 

misfortunes.  He  refembled  completely  the  pidure  uf  a 
philofopher  which  he  himiĕlf  hai  diawn.  "  The  true 
philofopher  (faid  he)  ought  to  be  firee  from  prejudices, 
and  to  know  the  value  of  reafon  ;  he  ought  neiiher  to 
think  the  higher  ranks  of  life  of  moie  value  than  they 
are,  nor  to  treat  the  lower  oiders  of  mankind  with 
greater  contempt  than  they  defetve  :  he  ought  to  enjoy 
pleaf)ires  without  being  a  ilave  to  them,  riches  without 
being  attached  to  them,  honours  withcut  piide  01  vani> 
ty  :  he  ought  to  fupport  diTgraces  without  either  fearing- 
or  coucting  thcm  :  he  ought  to  reckon  what  he  poffefli:s- 
fui{icient  rar  him,  and  to  regard  what  he  bas  not  as  tiie- 
leis :  he  ought  to  be  equal  iu  every  fortune,  always  tran» 
quil,  always  gay  :  he  ought  to  Iave  order,  and  to  ob- 
ferv«  it  in  all  his  a£^ns :  he  ought  to  be  ievere  to  him' 
k\f,  but  indulgent  to  others :  he  ought  .to  be  &aitk 
and  ingenuous  without  rudencfs,  polite  without  falfe' 
hood,  compIaifant  without  barcnef$ :  he  ought  to  have 
the  courage  to  diCregard  e.very  kind  of  glory,  and  to 
leckon  as  nolhing  even  philorophy  itfelf."  .  Such  wa» 
StaniQaus  in  erery  fituation.  His  temper  was  affec. 
tionate.  He  told  his  treafuTer  one  day  to  put  a  certain 
oSicer  on  his.Iiil,  to  whom  he  was  very  much  attached  : 
"  Inwhat  quality  (faid  the  treBfurer).ihaII  I  mark  htm 
do«vn?"  "  As  my  iriend"  (replied  the  monareh).  A 
young  p^Bter  conceiving  hopes  of  making  his  iicotune  if 
hjs  talents  were  made  known  to  Staniilaus,  prefenLed' 
him  with  a  pi£lure,.which  the  courtiers  criticiied  fevere' 
ly.  The  prince  praired  the  performance,  and  paid  the 
painter  very  generpjjily  :  then  ttiming  to  his  courtiers, 
he  faid,  "  Do  ye  not  iee,  gentlemen,  that  this  poor  man 
muft  provide  £or  his  family  by  his  abilitles  ?  if  you  dif' 
couiage  him  by  your  cenrures,.  he  ia  undone.  We  ot^ht 
slways  to  a(Iift  men  ;  we  never  .gain  any  thing.  by  hurt. 
ing  them."  His  revenues  were  fmall ;  but  were  we  to 
judge  of  him  by  what  he  did,  we  (hould  probably  rec- 
kon  him  the  ricbeA  potentate  in  Europe.  A  fingle  in* 
ilance  willbe  fufiicient  to  (how  the  well-judged  economy 
wilh  wh'ch  hjs  benevoIent  plans  were  condufted.  He 
gave  18,000  crowns  to  the  magiilnttes  of  £ar  to  be  em- 


ployed  in   purchadng  grain,  when  at  a  low  price,  to 
)x  laid.  aul  again  to  the  poor .  at  a  .modeiate  late-  wben 
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CtnlOattt  the.  pilce  <h<mld  rife  aboTe  a  cerUia  rum.     By  this 

^i'       Bmngement    (fay  the  authors   of  DiBionmre  Hifh- 

\      r        riauej,  the  money  increares  continually,  and  its  good 

rae&  may  in  a  (hort  time  be  extended  over  the  wholc 

prov!nce. 

He  WBS  s  protedor  of  the  arts  and  fciences ;  he  wrote 
ieveral  ivarks  6f  philofophj,  politics,  and  morality,  which 
were  colleded  and  publilhed  in  Erance  in  1765,  in  4 
vols,  8vo,  undcr  the  title  of  Oeuwes  de  Philoftf>he  Bien- 
Jliifmit,  ♦•  the  Mrorks  of  the  Benevolent  Philofopher." 

STANITK AS,  i^llages  or  fmaU  diRriA»  of  the  banks 
of-f)te  Don,  inhabited  by  Coffacs. 

STANLEY,  Thomas,  a  leamed  EngEAi  writerin 
♦be  i^th  century,  was  the  fon  of  Sir  Thomas  StanTejr  ef 
Cumber]ow>Green  in  Hcrefbrd(hire,  knight.  He  was 
faom  M  Cumberlow  about  i€44,  ^^  educated  in  his 
fathcr's  hotife,  whence  he  removed  to  the  uniTeriity  of 
Cambridge.  He  a^terwards  traTelled ;  and,  upon  his 
Itetum  to  England,  profecuted  his  ihidiH  in  the  Middle 
Temple.  'He  married,  when  youngr,  I^orothy,  the  eldeft 
iiBughter  of  Sr  James  Engan  of  Plbwer,  in  Northamp- 
tbnAiire.  He  wiote,  i.  A  Tolome  of  Poems.  2.  HiC' 
tory  of  Philofophy,  and  LiTes  of  the!'F1iilofophers.  ,  c. 
A  TnmAation  of  £fchylus,  with  a  Commentary ;  and 
lereral  other  works.    Hedied  in  1678. 

STANNARIES,  tbe  mines  and  works  where  tfai  !s 
dug  and  puiilied ;  as  in  Conrwall,  DcTouihire,  &c. 

ST ANN ARY  courts,  in  Devon(lm«  and  Comwall, 
ibr  the  adminiAration  of  juftice  among  the  tinners  there- 
».>  They  are  held  bcfof  e  the  Iord-vrarden  and  his  fub> 
Ailutes,  in  virtue  of  tt  pririlege  granted'  to  the  workers 
in  thc  tin-mines  thcre,  to  fue  and  be  iued  only  in  thcir 
owti  courts,  that  they  maynot  be  drawn  from  their  bufi- 
neis,  which  is  bighly  profitable  t6  the  pubtk,  by  attehd- 
ing  ^tn&i  law-fuits  in  other  courts.  The  privilfcges  df 
Ac  titiners  are  confirmed  by  «  charter,  33  Edw.  I.  and 
Atlly  espoutided  by  a  priTatt  Aatnte,  50  Edw.  III. 
which  has  fincebeen  esplained  by  a  public  ad.  16  Car.  I. 
KaelJoiu^Jc.  15.     What  I«l8tes  to  our  prefent  purpore  is  only  this : 


Commenti 
Tol.  iii. 
r-75)aiid 


That  «11  tinners  and  labourers  in  and  about  the  fianna- 
ries  Ihall,  during  tbe  time  of  tbeir  ^orking  therrin, 
bttia  JiJe,  be  priTileged  ftDm  fiuts  of  other  courts,  and 
bconly  pleaded  in  tne  ilannary  court  in  all  matters,  ex- 
ctpting  plea*  of  land,  li(e,  and  member.  No  writ  of 
error  hes  from  hence  to  any  court  in  Weftminfter-hall ; 
as  was  agreed  by  all  the  judges,  in  4  Jac.  I:  But  an 
sppeal  lies  from  the  ftewanl  01  the  court  to  the  under- 
«nuden ;  and  fiam  him  to  the  lord-warden ;  and  thence 
to  tbe  priTy-council  of  the  prince  of  Walcs,  as  duke  of 
Comwall,  when  he  bath  had  livery  or  inTeftiture  of  the 
£uiie.  And  from  thcnce  tbe  appeal  Vxa  to  the  king 
lNmfelf,  in  the  laft  tefart. 

STANNUM,  TiK.  See  TiK,  CRiMnTRT  and 
MlNERAto«Y  Index. 

STANZA,  in  Poetry,  a  nnmber  of  lines  rcgularly 
«djttfted  to  each  other ;  fo  much  of  a  poem  as  contains 
OTcry  Tariatian  of  meaiiire  or  relation  <i  thyme  ufed  in 
that  poem. 

STAPELIA,  a  genus  of  phnts  belonging  to  the 
clals  pentandria  and  order  digynia,  and  in  tlie  'riatural 
orders  arranged  under  the  Sueculenta.  See  Botakt 
Iadex, — This  Gngular  tribe  of  plsmts  is  peculiat  to  the 
6ndy  deferts  of  Ainca  and  Arabi^.^  They  are  extt«mfe- 
ly  fucculent.  From  this  pecuHarity  of*ftrudure,  the 
pQiverofxetatiiitigwater  to'fiqipttrt  and  tiottiilh  theoi. 
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they  are  enabl«i  to  liTe  during  thc  preralent  dtoi^ti 
of  lhofe  srrid  regions.  On  this  account  the  ftapelia 
has  beeh  eompBred  to  the  camel ;  and  we  are  told  that, 
by  e  very  apt  fimilitude,  it  has  bcen  denominated  '^thei, 
came/  of  the  Tegctable  kingdom."  W^  muft  confe6 
ourrelves  qaite  at  a  lolt  to  fee  the  propriety  or  aptitude 
of  this  comparifon.  Iit  many  parts  of  tbe  animal  and 
Yegetable  economy  there  is  doubtleis  a  very  obvioas  and 
ftriking  analogy  :  but  this  analogy  has  been  oiten  car- 
ried  too  iar}  much  £sTther  than  fair  experiment  and 
accurata  obferTation  will  in  any  degree  fupport.  It  is 
perhaps  owing  to  this  inaccuracy  in  obferTing  the  pe. 
culiarity  of  ftruAure  and  diTerfity  of  fundions,  that  a 
refemblance  is  fuppofed  to  cxift,  as  in  tbe  pieiĕnt  calĕ, 
Tthere  inreality  there  is  none.  The  camel  is  ptorided 
with  a  bag  or  fifth  ftomach,  in  addition  to  the  iotir 
with  which  niminant  animals  are  iiimilhed.  This  fiiih 
ftomach  is  deSined  as  a  re(ĕrvoir  to  contain  water  ;  and 
it  is  liiSiciently  csipacious  to  receiTe  a  qu^rity  of  that 
necdTary  fluid,  equal  to  the  'wants  of  the  animal,  ibr 
many  days :  and  this  water,  as  long  as  it  remaint  is 
the  fiith  Aomach,  is  faid  to  be  periedly  pure  and  un- 
changed.  The  Jfafie/Hi,  and  other  Ihcculent  plantt,' 
h«ve  no  fuch  refervoir.  The  water  is  equaUy,  or  near- 
ly  fo,  diSuiĕd  through  the  whole  plant.  ETeiy  Teflel 
and  CTcry  cell  is  fully  diftended.  ^  But  1>efides,  thi* 
water,  whether  it  be  receiTcd  by  the  toots,  or  abii>ii>e4 
fiom  the  atnlofphere,  has  piobably  undergone  a  coo-' 
plete  cbange,  and  become,  after  it  has  been  a  (hort  tiAe 
within  the  plant,  a  floid  ^ffefled  of  Teiy  di&rait  ^ua- 
lities. 

The  pecuiKar  economy  iti  the  ftapeUa,  and  other  be- 
culent  plants,  ^eenn  to  exift  in  the  abfiubcnt  ■itd  eihal 
lant  fyflems.  The  power  of  abforption  is  as  mnch  in- 
crealed  as  the  powcr  of  the  exhalant  or  peifi«iatwy 
Teffels  is  diminiihed.  In  thefe  phmts,  a  iimdl  quaiidty 
of  nouriOtment  is  requitcd.  There  is  no  Iblid  pait  to 
be  formed,  no  large  iruit  to  be  produced.  They  je* 
nerally  haYiC  Tcry  Cnall  lcaTCs,  oiten  are  entiiclynaked} 
ib  that  taking  the  whole  plant,  a  iinall  furfiMB  on^il 
expoIed  to  the  adion  of  iight  and  heat,  and  coniĕqiRat-° 
ly  a  much  fmaller  proportion  of  water  is  decompo&d 
dian  in  plants  which  are  much  branched  and  Anmihed 
nith  leaTCs. 

Two  fpecies  of  ftapefia  only  were  lutottn  at  the  he. 
giimihg  of  the  ccntury.  The  unfertunate  For&al,  tbe 
companion  of  Niebhur,  who  'was  fent  out  by  die  king 
of  Denniark  to  explore  the  interior  of  Aralna,  and  wfao 
fell  a  {acrifice  to  the  peililential  <fifealĕs  Df  thafe  iid»C> 
pitable  regions,  diicoTcred  two  new  fpeciei.  Thtui' 
beig,  in  his  Prodromut,  has  menrioned  fiTe  more.  F<Mr. 
ty  new  rpecies  haTe  lieen  diicoTcrcd  by  Mr  Maflint  of 
Kew  Gardens,  who  was  fent  out  by  his  pie&nt  Ma- 
jefty  for  the  purpoie  of  colleajpg  plants  roond  the 
Cape  of  Good  Hope.  Defcriptions  of  tbefe,  trithele' 
gant  and  highly  fini(hed  coloured  engravings,  haTe  hte* 
ly  been  pubTi(hed.  They  are  chieAy  natiTes  of  the  <3t« 
tenfive  dererts  called  Karro,  on  the  weftem  fide  of  tbt 
Cape.  '^^ 

STAPHYLEA,  BTMJDTK-mr,  a  gcnns  of  planti 
belonging  to  the  clafs  of  pentandria  and  order  ci  tii» 
gynia ;  and  inthe  Oatntal  fyftem  arranged  undeMhe 
ajd  order,  TrHiiatie.     See*BoTANT  Indae, 

STAPHYLINUS,  a  genus  of  infeas  belonging  ta 
th^otderafcoIeqptera.    See  EKTOMoLodY  AiiSw. -' 
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*  STAPLE,  primariljr  C{rmfies  a  publie  place  pr  mar- 
ket,  whither  merchants,  &c.  are  obliged  to  ^ring  thelr 
.  goods  t9  be  boushJt  by  the  people ;  as  the  Greve,  or 
tbe  places  along  the  Sciue,  for  faie  of  wlnes  and  com, 
at  Paris,  whither  the  merchants  of  other  parts  are  pbli» 
ged  to.  bring  thofe  commodities. 

Formerly,  the  merchants  of  England  were  obliged  to 
carry  tlieir  wool,  cloth,  lead,  and  other  like  fiaple  com. 
modities.of  this  realm,  in  order  to  espofe  them  by 
wholefaIe  ;  and  thcfe  Aaples  were  appointed  to  be  con- 
Aanily  kept  at'  York,  Lincoln,  NewcarHe-upon-Tjne, 
Norwich,  Welbnintter,  Canterbury,  Chiche^er,  Win- 
chederr  £xeter,  and  Bridol  -,  in  each  whereof  a  public 
mart  was  appointed  to  be  kept,  and  each  of  them  had  a 
court  of  the  mayot  of  the  daple,  for  deciding  dlffer- 
eoces,  held  accocding  to  the  law-merchant,  in  a  fumma- 
ly  way. 

STAR,  in  AJironotmi,  a  general  paroe  for  all  the 
heavenly  bodles,  which,  like  fo  many  brilliant  Ituds, 
are  difperfed  throughout  the  whole  heayeos.  The  Aars 
are  di(tingui(hed,  lcom  the  phenomena  of  tbeir  motion, 
&c.  into  &xed,  and  erralic  or  wandering  fiars  :  thefe  laft 
are  again  diflingulfl>ed  into  the  greater  luminaries,  viz. 
thc  iiin  and  moon  }  the  planets,  or  wandering  itars,  pro- 
perly  fo  called,  snd  thc  coroets  }  which  have  been  all ' 
nilly  coniidered  and  explained  nnder  the  aiticle  Astro- 
KOMY.  As  to  the  fixed  Aars,  they.  are.  ^  called,  be- 
caute  they  iĕem  to  be  fixed,  or  perieAIy  at  reft,  and 
conlequently  appear  always  at  the  fame  dittance  £rom 
cach  other. 

Talling  STuISS,  in  MtlMrolon,  fiery  meteors  wbich 
4art  through  the  &y  in  form  or  a  flar.     See  Meteor. 

Twiiti/tng  ofthe  StaSS.     See  Optics. 

SiAK,  is  alfo  a  badge  of  honour,  wom  by  the  knighti 
of  the  garter,  bath,  and  thlAle.     See  Gart£R. 

STjtJS  of  Btthlehem.  See  Okmituogalum,  Botant' 
JndtK 

Star,  in  Fart\fication,  denotes  a  fniall  fort,  having 
fire  or  more  points,  or  faliant  and  re-entering  angles, 
Aanking  one  another,  and  iheir  faces  90  or  100  feet 
k>M. 

,  Cpurt  of  Star-CHAMBER,  (canura  Jiellala'),  a  &- 
mous,  or  rather  in&mous,  £ngli(h  tribunal,  faid  to  haTc 
bcen  fb  called  either  from  a  Saxon  word  Sgnilying  to 
Jieer  or  govem;  or  £rom  its  punidung  the  crtmenJleUu^ 
nattu,  or  cofenage ;  or  becaufe  the  room  wberein  it  fat, 
thc  old  council-ctiamber  of  the  palace  of  WeAminfter, 
(Lamb.  14SO  which  is  now  converted  into  ihe  lottery- 
oSice,  and  forms  the  eaftem  fide  of  New-Palace  yard, 
«ras  Aili  of  windows }  or,  (to  which  Sr  Edward  Coke, 
4  Inft.  66.  accedes),  becaufe  haply  the  roof  thereof  was 
at  the  firft  gamiAied  wlth  gilded^arr.  As  all  thefe  are 
nercly  conjedures,  (fbr  no  Aars  are  now  in  the  roof, 
luir  arc  a;iy  faid  to  have  remained  there  fo  late  as  the 
reign  of  Queen  £lizabeth),  it  may  be  allowable  lo  pro- 
poie  another  ccmjedttral  etymology,  as  plaufible  perhaps 
as  any  of  them.  It  is  weU  known,  that,  beibie  the  ba- 
.'^nKhment  of  the  Jews  under  £dward  I.  their  contradi 
and  obligations  weie  denominated  in  our  ancient  records 
Jiarra  wjiarrs,  &om  a  comiption  of  the  Hebrew  word, 
Jbet»r^  a  covenant.  {ywtij^sAngl.JuJait,  32.  Selden.. 
tit.  of  hon.  ii.  34.  Uxor  Ebraie.  i.  14,).  Thefe  ftarrs, 
by  aa  ordinance  of  Richard  I.  preferved  by  Hoveden,. 
weie  coDtmaDdcd  tq  be  eorollcd  and  depoGted  in  cbdb 
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under  thiee  k^i  in  iiertain  placcs  \  one,  and  the  aK>ft 
conCderable,  of  which  was  in  the  kingV  exchequer  at ' 
Weftminfter  ;  and  no  ftarr  was  allowed  to.  be  valid,  uhp 
lefs  it  were  found  in  fome  of  the  faid  repoStories.  (^Mt' 
morand.  in  Scac'  P.  6.  EJw.  l.  prefixed  to  Maynard'» 
year-book  of<  £dw.  H.  foL  8.  Madox  hift.  excbr  c.  ra. 
h  4>  5>  60-  The  room  at  the  exchequer,  where  t^ 
cheAs  containing  thefe  ftarrs  were  kept,  was  probablf 
called  Hait  Jlor-chamher ;  and,  when  the  Jews  were  eib- 
pelled  the  kingdom,  was  applied  to  the  ufe  of  the  klng^ 
council,  fitting  in  their  judicial  capacity.  To  confinn 
this,  the  firft  time  the  fiar-chamber  is  mcnlioned  in  any 
record,  it  is  faid  to  havc  been  fituated  near  the  receipC 
of  the  exchequer  at  Weftminfter :  (the  king'8  councilr 
his  chancellor,  trearuter,  judices,  and  otber  Tages,  were 
aiTembled  en  la  ehaumbre  des  ejleiUes  pres  la  rejceipt  af 
Wejlminjler.  ClauJ.  41  Edte.  lll.  m.  13.).  Fot  in  pro- 
ceis  of  time,  wben  the  meaning  of  the  lvm!i^_fiarrs  weir 
forgotten,  the  viotd_ftar-chamber  was  naturally  rendered 
in  law  French,  la  chaumbre  des  eJleilUs,  and  in  law  La- 
tin  camerajlellatai  whicb  continued  to  be  the  ftyie  in 
Latin  till  the  diSblution  of  that  oourt. 

This  was  a  ceurt  of  very  ancient  oti^nal}  but  new- 
modelled  by  Aatntcs  3  Hen.  VIL  c.  i.  and  21  Hen- 
ry  VIIL  c.  20.  confiftmg  of  diven  lords  fpuit\>al  and 
temporal,  being  privy-couniellon,  together  with  two' 
judges  of  the  courts  of  common  law,  without  the  inter- 
vention.  of  any  jury.  Their  jurifdi£Iion  extended  legall/ 
over  riots,  perjury,  mKbehaYiour'  of  iheri&,  and  othar 
notorious  mifdeineanors,  contrary  to  the  lawi  oE.  the 
land.  Yet  this  was  afterwards  (ai  Lord  Clareadoa  in- 
form$  us)  ftretched  "  to  the  aSerting  Qf  all .  proclama- 
tions  and  orders  of  ftate ;  to  the  vindicating  of  illegal 
commillions  and  grant*  of  monopolies ;  holdmg  fot  ho- 
nourable  that  which  plealed,  and  £or  juft  that  whick 
proGted  ;  and  becoming  both  a  court  of  \m  to  determtne- 
civil  rights,  and  a  court  of  reTcnue  to  enrich  the  trca- 
fuiy :  the  council-table  by  proclamations  enjoining  t» 
the  people  that  which  was  not  enjoined  by  the  laws»  and 
prohilMting  that  which  was  not  prohibited ;  and  the  flar- 
chamber,  which  confifted  of  the  £uDe  perfons  in  diffenot 
rooms,  cenfunng  the  breach  and  dirobedience  to  tholĕ 
.  proclamations  by  very  great  Snes,.  imprironments,  and. 
corporal  feverities  :  fo  that  any  difrefpe£l  to  any  ads  oT 
ftate,  or  to  the  perfpns  of  ftatefmcB,  was  in  no  time 
more  penal,  and  the  fonndations  of  right  never  more  iiv 
danger  to  be  deAroyed."  For  which  .cealboi,  it  was  fi- 
nally  aboUllied  by  ftatute  i($  Car.  I.  c.  10.' to  the  genc- 
ral  joy  of  the  whole  nation.  Sce  KWG^^t-Bench.  There 
is  in  the  BritUh  Miifeum  (Hail.  MSS.  voI.  i.  N°  I26.> 
a  very  full,  methodical,  and  accurate  account  of  tbĕ- 
conAitution  and  courre  of  this  court,  compilcd  by  Wil- 
liam  Kudron  of  Gray*s  Inn,  an  cminent  pradlitioncr 
thcrein.  A  (hort  account  of  the  Tame,  with  copies  of 
»11  its  procels,  mey  alfo  be  found  in  iS  Rym.  Focd.  19«^ 
8tc. 

STAR-Board,  the  right  fide  of  the  AiTp  when  the  e]^ 
of  the  fpefiator  is  diieaed'ferward. 

STAR-FtJb.  See  Asterias,  H£i>minthou>gy  A- 
dex. 

STAR-Siot,  a  gelatinous  fubflance  fixquently  foun<t 
in  fields,  and  fuppefed  by  the  vulgar  to  havc  beCn 
produced  from  the  metior  callcd  ^  falling-fimr  i  buty 
m  Kality»  is  the  half-digefied  foad  of  hcrons,  fcaHi>c,wi,. 
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and  the  fike  bi^ds )  for  thefe  birds  have  been  fottnd 
when  newly  (hot,  to  difgorge  a  fub(lance  of  the  faine 
kind. 

STAK-Slonti  in  Natural  Hrjtory,  a  nanie  given  to  cer- 
tain  extraaeous  ^olTil  ilones,  in  form  of  ihort,  and  com- 
monly  fofflewhat  crooked  columns,  coinp>>red  of  (eTeral 
joints,  each  referabling  the  figure  of  a  radiated  ftar,  with 
a  gieater  or  fmaller  number  of  rajrs  in  the  diSercnt  fpe- 
eies  :  they  are  afttalljr  ibund  of  about  an  inch  in  length, 
and  of  the  thicknefs  of  a  goofe>quill.  Some  of  them 
have  inre  angles  or  rays,  and  others  only  four  ;  and  in 
fbme  the  atigles  are  equidiflant,  while  in  otliers  they  are 
irregularlj  fo  :  in  ibme  8lfo  they  are  fhort  and  bhuit, 
while  in  others  they  are  long,  narrow,  and  pointed  ;  and 
f(mie  have  their  angles  vtxj  ihort  and  obtule.  The  fe- 
Teral  jointt  in  the  fame  fpecimen  are  u^ually  all  of  the 
iame  thicknefs ;  this,  however,  is  not  always  the  cafe : 
but  in  fome  they  are  larger  at  one  end,  and  in  others  at 
the  middle,  than  in  any  other  part  of  the  body;  and 
ibme  fpecies  have  one  of  the  rays  bifid,  ib  as  to  emulate 
the  appeerance  of  a  fix-rayed  kind. 

STAR-ThUile.    See  Centaurea,7d^.„^  r  V 

STARCH,  a  fecula  or  feitliment,  found  at  the  bot- 
lom  of  veffels  wherein  wheat  has  been  (teeped  in  watef, 
•<A  which  fecula,  after  feparating  the  bran  from  it,  by 
pailing  it  through  fieves,  they  form  a  kind  of  loaves, 
which  being  dried  in  the  fun  or  an  oven,  is  afteTwards 
«Dt  into  little  pieces,  and  fo  ibkl.  The  beft  ilarch  ts 
white,  foft,  and  iriabie,  and  eaiily  broken  into  powder. 
Such  as  require  'fine  ilarch,  do  not  content  themfelves, 
likĕ  the  ilarchmen,  with  refufe  wheat,  but  ufe  the  itneil 
grain.  The  procefs  is  as  fo!lows  :  The  grain,  being 
well  cleaned,  is  pnt  to  ferment  ia  veflels  iiill  of  water, 
which  they  expofe  to  the  itm  while  in  if  s  greateil  heat  -, 
•changing  the  waler  twiee  a-day,  fbr  ihe  fpace  of  eight 
or  twelve  days,  according  to  the  fea<bn.  When  the 
grain  burils  eafily  under  the  finger,  they  judge  it  fuiH- 
ciently  fermented.  Tbe  fermentation  pertefted,  and 
the  grain  thus  ibiiened,  it  ts  put,  handrul  by  bandhil, 
into  a  canvas-bag,  to-  ieparate  the  flour  from  tlie  huik» ; 
which  is  done  by  rubbing  and  beating  it  «n  a  plank 
lakl  acrofs  the  mouth  of  an  empty  veflel  that  is  to  re- 
ceive  the  fl(Jur. 

As  the  ve<rels  are  filled  mth  this  Uquid  ilour,  tbere  is 
feen  fwimming  at  top  a  reddiih  water,  which  is  to  be 
rareiiilly  fcummed  off  from  time  to  time,  and  clean  wa- 
'  ter  is  to  be  put  in  its  place,  which,  after  ilirring  the 
whole  together,  is  alib  to  be  ilrained  through  a  ctoth 
or  fieve,  and  what  is  lelit  behind  put  into  the  veffel  vi-ith 
new  water,  and  expofed  to  the  fun  for  fome  time.  As 
the  fediment  thickens  at  the  bottom,  they  drain  off  the 
water  four  or  five  times,  by  Inclining  the  veffel,  but 
vnthottt  pading  it  through  the  fieve.  What  remains  at 
bottom  is  the  i^arch,  which  is  cut  in  pieces  to  get  out, 
and  Ieft  to  dry  in  the  fun.  When  dry,  it  is  laid  up 
for  ufe. 

The  following  mill,  was  invented  by  M.  Baum^  for 
grinding  petatoes-,  vinth  a  view  to  extrad  Aaich  from 
them. 

He  had  a  grater  made  of  plate  iron,  in  a  cyltndrical 
form  ffig.  I.)  about  ieven  inches  in  diameter,  and  about 
cighl'  inches  high  5  the  burs  made  by  ilumping  thc  holts 
are  on  the  i»fide.  This  grater  is  fuppOTled  uf  on  ihwe 
feet  AAA,  made  «f  flat  iron   bars,  feven   ieet  high, 
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ilrongly  rivetted  lo  ihe  grater  j  the  botlom  of  each 
foot  is  bent  horizontaIly,  «nd  has  a  hole  in  it  which  rt- 
ceives  a  fcrew,  as  at  A,  fig.  4.  A  little  below  the  up- 
.per  end  of  the  three  fcet  is  fixed  a  crois  piecc  B  (fig.  j. 
and  4.),  divided  into  three  branciies,  and  rivetted  to  the 
feet.  This  crofs  piece  not  only  ferves  to  kcep  the  feet 
at  a  proper  diAance  irom  each  other,  and  to  prevent 
th«r  bending  ;  but  the  centre  of  it  having  a  hole  cut  in 
it,  iĕrves  to  Tupport  an  axis  or  fpindle  of  iron,  to  be  pre- 
fently  delcribed. 

The  upper  end  of  this  cylindrlcal  g^ater  bas  a  diver- 
^ng  border  of  iron  C  (fig.  i.^.and^.),  about  loinciies 
in  diameter  at  the  top,  and  five  incbes  in  height. 

Within  this  cylindrical  erater  is  placed  a  fecond  grs. 
ter  (fig.  2.  and  3.),  in  the  form  of  a  cone,  the  pohiL  af 
■i^ch  is  cttt  off.  The  latter  is  made  of  tinck  pkte  iron, 
and  the  burs  of  the  holes  are  on  the  outfidc  -,  it  is  fixed, 
with  the  broad  end  at  the  bottom,  as  in  fig.  4-  At  the 
upper  end  of  the  cone  is  rivetted  a  fmaU  triangle,  or 
crois  piece  of  iron,  confifting  of  three  branckes  D 
(fig.  >.),  in  the  middle  of  which  is  made  a  iquare  bok^ 
to  Feceive  an  axb  or  fpindle  ;  to  give  more  r^ftance  t» 
this  part  of  the  cone,  it  is  ArenguieDed  by  means  of  a 
cap  of  iron  £,  which  is  fixed  to  the  grater  by  means  af 
iivets,  and  has  aIfo  a  fquare  bole  made  in  it,  to  Irt  tlic 
axis  paf$  throngh. 

Fig.  3.  reprefents  the  &ii>e  cone  ieen  in  front  •■,  the 
bafe  F  has  alfo  a  crofs  piece  of  three  branchei,  rivetted 
to  a  hoop  of  iron,  which  is  fixed  to  the  inncr  furface  of 
the  cone  \  the  centre  of  this  crofs  piece  has  alib  a  fquaie 
hole  for  the  paffage  of  tbe  axis. 

Fig.  5.  is  a  fpindle  or  axis  itfelf ;  It  ts  a  iquare  bai  ef 
Iron  about  16  inches  kmg,  and  mbre  than  faalf  an  indi 
thick ;  round  at  the  bottom,  and  alfo  towards  the  top, 
where  it  fits  into*tbe  crofs  piece  I,  fig.  7.  and  B,  fig.  i. 
md  4. ;  in  tbefe  pieceg  it  tums  romid,  and  by  them  it  b 
kept  in  its  place.  It  muA  be  fquare  at  its  upper  eiOit* 
mity,  that  it  may  have  a  handle,  about  nine  inches  long, 
£xed  to  it,  by  means  of  which  the  conical  grater  is  tms- 
ed  round.  At  G,  (fig.  5.)i  a  ^mall  hole  is  made  throG^ 
the  axis,  to  receive  a  pin  H,  by  means  of  which  tbe  co- 
-nicai  grater  is  kept  at  its  pioper  hcigbtwithin  tlie  cylin- 
drical  one. 

F>g.  6.  is  ^  bird's-eye  view,  in  which  the  mill  is  re- 
ptefented  placed  in  an  oval  tub,^like  a  bathing-tab.  I 
is  the  fore-mentioned  triangnlar  iron  crois,  fixed  with 
fcrew8  to  the  fide  of  the  tub ;  the  centre  of.it  has  a 
nrond  hole,  for  the  axis  of  the  mill  to  iiiove  in  «rhen  it 
is  uied; 

f1g.  7.  repreients  tbe  mill  in  the  oval  tub }  it  is  ph- 
ced  at  one  end  of  it,  that  the  other  end  nny  be  leit  hte 
for  any  operation  to  be  perfomied  in  it  which  may  be 
neceffary.  A  partof  the  tub  is  cut  off,  that  the  infide 
of  it,  and  the  mantier  of  fixing  the  mill,  may  Le  fEen. 
That  the  bottom  of  the  tub  may  not  be  wom  by  tbe 
fcrews  which  pafs  through  the  feet  of  the  mill,  a  deri 
board,  about  an  irich  thick,  and  properly  ihaped,  it^pb^ 
ced  under  the  mill. 

When  we  wiih  to  make  ttfe  of  this  mill,  it  is  to  tie 
fixed  by  the  feet,  in  the  manner  already-  deferibed ;  it  is 
alfo  fixed  at  the  top,  by  meens  of  the  cro&  piece  I,  fig<6. 
and  7.  The  tub  is  then  to  have  «reter  poored  into  h  ss 
high  as  K,  and  the  top  of  the  null  is  to  be  filled  widi 
potatoes,  properly  vira(hed  and  cat ;  the  handle  L  is  to 
be  tumed  round,  and  the  potatoes,  aftet  bcing  ground 
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tA.    belween  the  two  graten,  go  out  gTadiulIj  at  tl>e  lower 
In^ptit,  bdne  aflifted  by  the  motion  produced  in  the  water 
hj  the  aAion  of  the  raill. 

To  prepar*  Aarch  from  potatoes,  Tays  M.  Baumĕ,  any 
quantiff  of  thelĕ  roots  may  be  taken,  and  Toaked  in  a 
tub  of  water  for  about  an  heur  ■,  Caej  are  a(terwards  to 
liave  their  libres  and  (hoots  taken  ofiF,  and  then  to  be 
mbbed  with  a  pretty  ftrong  bruOi,  that  the  earth,  which 
is  apt  to  lodge  in  the  incquaUties  of  their  furface,  maj 
beentirely  iemoved}  as  ihis  is  done,  they  are  to  be 
waihed,  and  thrown  into  another  tub  full  of  clean  water. 
When  the  quantity  which  we  mean  to  make  uk  of  has 
been  thus  treated,  thoie  wh!ch  are  too  large  are  to  bc 
cut  into  pieces  about  the  fize  of  eggs,  and  thrown  into 
the  mill  ;  that  being  already  fixed  in  the  ovaI  tub,  with 
ihe  proper  quantity  of  water :  the  handle  is  then  tumed 
tound,  and  as  the  potatoes  are  grated  they  pafs  out  at 
the  bottom  of  the  mill.  The  pulp  which  colle^ts  about 
the  mill  muft  be  taken  off  from  time.  to  time  with  a 
wooden  Qioon,  and  put  afide  in  water. 

When  all  the  potatoes  are  ground,  the  whole  of  the 
pulp  is  to  be  coIleSed  in  a  (ub,  and  mixed  up  with  a 
great  ^uantity  of  clean  water.  At  the  Tame  time,  an- 
other  tub,  Tery  clean,  is  to  be  prepared,.  on  the  brim  of 
which  are  to  be  placed  two  wood^n  rails,  to  fupport  a 
hair  fieTe,  which  muft  not  be  too  fine.  The  pulp  and 
water  are  to  be  thrown  into  the  fieve ;  the  Aour  palTes 
through  with  the  water,  aod  fre(h  quantities  of  water 
are  fucceffively  to  be  poured  on  the  remaining  pulp,  till 
the  water  runs  through  as  clear  as  it  is  poured  in.  In 
this  way  we  are  to  pioceed  till  all  the  potatoes  that  were 
ground  are  ufed. 

The  pulp  is  commonly  thrown  away  as  ure1efs ;  but  it 
Aould  be  boiled  in  water,  and  uled  as  food  for  animaU ; 
fbr  it  is  very  nouriAiing,  and  is  about  -Jths  of  the  whole 
^antity  of  potatoes  ufed. 

It  is  farther  to  be  obferved  that  the  liquor  which  has 

pafled  through  the  fieve  is  turbid,  and  of  a  brownilh 

colour,    on    account  of  the  extra£tive   matter  whlch 

is  diffolved  in  it ;  it  depoGts,  in  the  fpace  of  five  or 

fix  hours,  the  flour  which  was  fufpended  in  it.     When 

all  the  Aour  is  fettled  to  the  bottom,  the  liquor  is  to  "be 

poured   off  and  thrown  away,   being  ufelefs;   a  great 

quantity  of  very  clean  water  is  then  to  bc  poured  upon 

the  tlour  remaiiiing  at  the  bottom  of  the  tub,*  which  is 

to  be  Airred  up  in  the  water,  that  it  may  be  wa(hed, 

and  the  whole  is  to  ftand  quiet  till  the  day  following. 

Tbe  ilour  will  then  be  found  to  have  fettled  at  the  bot- 

tom  of  the  tub }  the  water  is  again  to  be  poured  off  as 

ttlĕleis,  the  flour  wa(hed  in  a  Refti  quantity  of  pure  wa> 

ter,  and  the  9iixture  paffed  through  a  filk  fieve  pretty 

fine,  which  will  retain  any  fmall  ouantity  of  pulp  which 

maj  faave  paffed  through  the  hair  fieve.     The  whole 

muh  once  more  be  fuffered  to  ftand  quiet  till  the  fiour  is 

entirely  (ettled  ;  if  the  water  above  it  is  perfeflly  clear 

and  coloarlels,  the  flour  has  been  fu(liciently  'wa(hed  ; 

bat  if  the  water  has  any  fenfible  appearances  either  of 

coloar  or  of  tafte,  the  flour  muft  be  again  wa(hed,  as  it 

is  abfolotely  neceffary  that  none  of  the  extra£live  matter 

be  iuSered  to  remain. 

When  the  flour  is  ru(ficiently  wa(hed,  it  may  be  ta- 
ken  out  of  the  tub  with  a  "wooden  fpoon  ;  it  ts  to  be 
placed  upon  wicker  frames  covered  with  paper,  and 
diied,  properly  defended  from  duft.  When  it  is  tho- 
(ouehly  dry,  it  is  to  be  paffed  through  a  filk  fieTe,  that 
Yoi..  XIX.  PartU, 
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if  any  clotted  lumps  (hould  have  been  foTmed  they  may  Stareh. 
be  divided.  It  is  to  be  kept  in  glals>veffels  ftopped  with  Sttrk. 
paper  only.  ir— ' 

A  patent  was  granted  in  1796  to  Lord  William  Mur* 
ray  fbr  his  difcovery  of  a  method  by  which  ftarch  ma/ 
be  extra£Ied  from  horfe-chefnuts.     It  is  as  follows : 

Take  the  horfe-chefnuts  out  of  Uie  outward  green 
piickly  huAiLs;  and  either  by  hand,  with  a  kni&,  or 
other  tool,  or  el(e  mth  a  mill  adapted  for  that  purpolĕ, 
very  careRilIy  pare  off  the  brown  lind,  being  particular 
not  to  Ieave  the  fmalleft  fpeck,  and  to  entirely  eradicate 
the  fprout  or  growth.  "NeKt  take  the  nuts,  and  rarp, 
grate,  or  grind  them  fine  into  water,  either  by  hand,  or 
by  a  roill  adapted  for  that  purpofe.  Wa(h  the  pulp, 
which  is  thereby  formed  in  this  water,  as  clean  as  po(n- 
blc,  through  a  coarfe  horfe-hair  fieve ;  this  again  wa(h 
through  a  finer  fieve,  and  then  again  through  a  Aill 
finer,  condantly  adding  clean  water,  to  prevent  any 
ftarch  from  adhering  to  the  pulp.  The  laft  procefs  is, 
to  put  it  with  a  large  quantity  of  water  (about  four  gal- 
lons  to  a  pound  of  ftarch)  through  a  fine  gauze,  muOin, 
or  lawn,  fo  as  entirely  to  clear  it  of  aU  bran  or  other 
impurities.  As  foon  as  it  fettles,  pour  off  the  water ; 
then  mix  it  op  with  clean  water,  repeating  thls  opera- 
tion  till  it  no  longer  imparts  any-green,  yellow,  or  other 
colour  to  the  water.  Then  drain  it  off  till  nearly  dry, 
and  fet  it  to  bake,  either  in  the  ufual  mode  of  baking 
ftarch,  or  elfe  fpread  out  before  a  brilk  fire ;  being  very 
attentive  to  ftir  it  frequently  to  prevent  its  homing,  that 
is  to  fay,  turning  to  a  pafte  or  jelly,  which,  on  being 
dried,  tums  hard  like  hora.  Tne  whole  procefs  Ihould 
be  conduAed  as  quickly  as  poffibIe. 

Mention  is  here  made  of  a  mill  which  may  be  em- 
ployed  to  grind  the  horfe-chefnuts ;  but  it  is  not  delcrib- 
ed  ;  perhaps  the  one  defcribed  above  for  grinding  pota- 
toes  might  anfwer  the  purpole. 

STARK,  Dr  WirxiAM,  known  to  the  public  hy 
a  voIume  containing  Clinical  and  Anatomical  Obferva> 
tions,  with  fome  curious  Experiments  on  Diet,  was  bom 
at  Manchefter  in  the  month  of  July  1740;  but  the  fa- 
mily  from  which  he  fprang  was  Scotch,  and  refpe£table 
for  its  antiquity.  His  grandfather  John  Stark  of  Killer- 
mont  was  a  covenanter ;  and  having  appeared  in  arms 
againft  his  fovereign  at  the  battle  of  Bothwel  bridge  in 
the  year  1679,  becamc  obnoxious  to  the  govemraent, 
and,  to  conceal  himfelf,  withdrew  into  Ireland.  There 
is  reafon  to  believe  that  he  had  not  imbibed  either  the 
extravagant  zeal  or  the  favage  manners  of  the  poliiical 
and  religious  party  to  which  he  adhered  ;  for  after  refid- 
ing  a  few  years  in  the  country  which  he  had  chofen  for 
the  fcene  of  his  bani(hment,  he  married  £Iizabeth  daugh- 
ter  of  Thomas  Stewart,  £fq.  of  Balydrone  in  the  north 
of  Ireland  ;  who,  being  defcended  of  the  noble  family 
of  Galloway,  would  not  probably  have  matched  his 
daughter  to  fuch  an  exile  as  a  ruthlefs  fanattc  of  the  Iaft 
century.  By  this  lady  Mr  Stark  had  feveral  children  ; 
and  his  feeond  fon  Thomas,  who  fettled  at  Mancheder 
as  a  whoIefaIe  linen-draper,  and  married  Margaret  Stir- 
ling,  daughter  of  WUliam  Stirling,  £Iq.  of  Northwood- 
fide,  in  the  neighbourhood  of  Glafgow,  was  the  father 
of  the  fubje£l  of  this  article.  Anothcr  of  his  fons,  the 
reverend  John  Stark,  was  miniAer  of  Lecropt  in  Perth- 
(hire  ;  and  it  was  under  the  care  of  this  gentleman  that 
our  author  received  the  rudiments  of  his  education. 


whicb;  when  we  conAder  the  charader  of  the  mafter, 
4lt  and 
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Stark.  and  refled  on  the  rel^on  between  him  and  hts  pupil, 
we  may  prerume  was  calculated  to  (lore  the  mind  of  Dr 
Stark  with  thore  virtuous  principles  which  inducnced  Iiij 
conduA  through  life. 

From  Lecropt  young  Stark  w-a»  fentto  the  ttniverfity 
of  GlaCgow,  where,  under  the  tuition  of  the  doilors 
Smith  and  Black,  with  other  eminent  mallers,  he  leam- 
ed  the  rudiments  of  fcience,  and  acquired  that  mathe- 
roatical  accuracy,  that  logical  precirion,  and  that  con- 
tempt  of  hypothefes,  with  which  he  pro{ecuted  all  his 
future  Audies.  Having  chofen  phyfic  for  his  profeflion. 
he  removed  from  the  univeriity  of  GIafgow  to  that  of 
'  Edinburgh,  where  he  was  foon  di&ingwihed,  and  ho> 
noured  with  the  friend(hip  of  the  late  Dr  CuUen ;  a  man 
who  was  not  more  eminenlly  confpicuous  for  the  fuperi- 
erity  of  his  own  genius,  than  quick-fighted  in  perc«v- 
ing,  and  liberal  in  encouraging,  genius  in  his  pupils. 
Having  finifhed  his  Hudies  at  Edinburgh,  thougk  he  ' 
took  tnere  no  degree,  Mr  Stark,  in  tbe  year  1765,  went 
to  London,  and  devoted  hunfelf  entirely  to  the  fludy  of 
phyfic  and  the  elements  of  furgery  j  and  looking  upon 
anatomy  as  one  of  the  principal  pillars  of  both  thefe 
arts,  he  endeavoured  to  complete  with  Dr  Hunter  what 
he  had  begun  with  Dr  Monro ;  and  under  thele  two, 
eminent  pro^eAbrs  he  appears  to  have  acquired  a  high  de- 
gree  of  anatomical  knowledge.  He  likewire  entcred 
nimfelf  about  this  time  a  pupil  at  St  George^s  hofpital ; 
for  being  difgufted,  as  he  often  confefled,  with  the  in- 
accuracy  or  want  of  candour  obfervable  in  the  genera» 
lity  of  pra^ical  writers,  he  delermined  to  obtain  an  ac- 
qua1ntance  with  difeafes  at  a  better  fchool  and  Aom  an 
abler  mafter ;  and  to  have  from  his  own  experience  a  ftand- 
ard,  by  which  he  roight  judge  of  the  expcrience  of  others. 
With  what  induAry  he  profeculed  this  plan,  and  with 
ivhat  fuccefs  his  labours  were  crowned,  may  be  feen  in  a 
feries  of  Clinical  and  Anatomical  ObfeTvations,  which 
'tvere  made  by  him  during  his  attendance  at  the  hoipital, 
:md  were  publidied  aftcr  his  death  by  his  friend  Dr  Car- 
michael  Smyth.  There  obfervalions  give  the  public  no 
caufc  to  complain  of  want  of  candour  in  their  author ; 
for  whatever  delicacy  he  may  have  obrerved,  when  re- 
lating  the  cafes  of  patients  treated  by  other  phyficians, 
he  has  related  thofe  treated  by  himfelf  with  the  utmoA 
impartiality.  \Vhilft  attending  the  hofpital,  he  likewife 
cmployed  himfelf  in  roaking  experiments  on  the  blood, 
and  other  animal  iluids  ■,  and  aIfo  in  a  courfe  of  experi- 
ments  in  chemical  pharmacy  ;  but  though  accounts  of 
thefc  experiments  were  left  behind  him,  we  belicve  thcy 
h'ave  not  yet  bcen  given  to  the  public. 

In  the  year  1767  Mr  Stark  went  abroad,  and  obtain-> 
ed  the  degree  of  M.  D  in  the  univerfity  of  Leyden, 
publilhing  an  inaugural  diiTertation  on  the  dyfentery. 
On  his  return  to  London,  he  recommenced  his  ftudies 
at  the  hofpital ;  and  when  Dr  Black  was  called  to  the 
chemical  chair  in  Edinburgh,  which  he  has  long  filled 
with  fo  much  honour  to  himfelf  and  credit  to  the  uni- 
verfity,  Dr  Stark  Was  folicited  by  feveral  members  of 
the  univerfity  of  Glafgow  to  ftand  a  candidate  for  their 
pro^eiTorihip  of  the  theory  and  praAice  of  phyfic,  ren- 
dcred  vacant  by  Dr  Black's  rfmoval  to  Edinburgh. 
This  however  Dr  Stark  declined,  being  inAusnced  by 
the  advice  of  his  Englilh  f;iends,  who  wilhed  to  detain 
hira  in  London,  and  having  likewife  fome  profpefts  of 
an  appointment  in  the  hofpital. 

In  the  mean  time  he  had  commenced  (1769)  a  leries 
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of  experiment9  on  dlet,  which  he  was  encumaged  to  va- 
dertake  by  Sir  John  Pringle  and  Dr  Franl£n,  whab 
friendfliip  he  enjoyed,  and  from  whom  be  receired  musj 
'  binls  refpe£lii)g  both  the  plan  and  its  esecution.  Thet 
experiments,  or  rather  the  imprudent  zeal  with  wlndi 
he  profecuted  them,  proved,  in  the  opinion  of  hb  irieiidi, 
hlal  to  himfelf ;  for  he  began  them  on  the  i2th  of  Jalr 
1 769  in  perfe£t  health  and  vigour,  and  &om  that  dij, 
though  his  health  varied,  it  was  feldom  if  ever  good, 
till  the  23d  of  February  1770,  when  he  died,  aitn 
^u&ring  much  uneafine&.  '  His  friend  and  biagraplia 
Dr  Smyth  thinks,  that  other  caufcs,  particalarly  cha. 
grin  and  difappointment,  had  no  fmall  (hare  in  haSiening 
Eis  death  ;  and  as  the  Dodor  was  inUmately  acquaint- 
cd  with  his  charaAer  and  difpofitian,  bis  opinion  is  pro- 
bably  well-founded,  though  the  pemicious  eSe&.i  of  tiie 
experiments  are  vifible  in  Dr  Stark's  own  joumal.  'Whei 
he  entered  upon  them,  the  weight  of  his  body  was  12 
flone  3  Ib.  avoirdupois,  which  in  a  veiy  few  dayi  ms 
reduced  to  1 1  ftbne  10  Ib.  8oz. :  and  though  lome  kJndt 
of  food  increafed  it,  by  much  the  greater  part  of  what 
he  ufed  had  a  contrary  effed,  and  it  condnued  on  ibe 
whole  to  decreafe  till  the  day  of  his  death.  This  in- 
deed  can  excite  no  wonder.  Thoagh  the  profefled  d}- 
jed  of  his  experiments  was  to  prove  that  a  pleafaHt  «A 
yaried  diet  is  equally  conducive  to  health  with  a  aoie 
ftrid  and  fimp]e  one,  moft  of  the  diSies  whicb  be  ate 
during  thefe  experiments  were  ndtber  plcaiant  aor 
fimple,  but  compounds,  fuch  as  every  ftomach  noA 
naufeate.  He  began  with  brend  ini  water  ;  fram  whidi 
he  proceedcd  to  bread,  water,  aad/ugar;  then  to  brtaJ, 
waler,  and  01'/  ofolives  ;  then  to  bread  and  waler  nitli 
miik ;  afterwards  he  tried  bread  mA  water  Mniii  roajlii 
goo/e  ;  bread  and  water  with  boiled  beef;  fieviedleem  tf 
beef-m\^  the  gravy  *Dd  weter  withoot  bn»d;Jlevnd 
lean  ofbeefvn\\i  the  graoy,  oii  o(fat  otfiiet  and  water; 
flour,  oil  offuet,  water  tsidjalt ;  Jtour,  waier,  md  fa/t; 
and  a  number  of  others  inbnilely  more  diiagrecabk  to 
the  ftomach  than  even  thefe,  fuch  as  bread,  fat  ofba€ta 
ham,  infuftort  oftea  vn\kiji^ar;  and  bread  asjaur  wiih 
Imuey  and  the  infttfion  of  rqjfemary,  But  though  ipc  cob- 
fider  Dr  Stark'$  experiment$  as  whimAcal,  it  cannot  bc 
denied  that  ihey  indicate  eccentricity  of  genius  in  ihc 
perfen  who  nade  them ;  and  fuch  of  our  reados  as  thsik 
genius  heaeditary,  may  perhaps  be  of  opinion,  that  he 
derived  a  ray  from  the  celebrated  Napiek.  the  iataitar 
of  the  logarithms,  who  was  his  anceAor  by  both  pa- 
rents.  At  any  rale,  theiis  experiments,  of  whicb  1  fail 
account  is  given  in  the  fame  volume  with  his  clinical 
and  anatomical  obfervations,  difplay  an  uncommaB  de- 
gree  of  fortitude,  perfeverance,  fclf-denial,  and  ze*l  fiic  | 
the  promoting  of  ufeful  knowledge  in  their  aothor ; 
and  with  refpeft  to  his  moral  cbara&er,  we  belicTe  it  \t  \ 
with  great  juilice  that  Dr  Smyth  compares  him  to  Cata, 
by  applying  to  him  what  was  iiiid  of  that  virtttOus  Ro- 
man  by  Salluft — "  Non  divitib  cum  divite,  neqae  iac- 
tione  cum  fadiofo ;  fed  cum  ftrenuo  Tirtnte,  cam  rno- 
defto  pudore,  cum  innocente  abftinentia  certabat  j  cBc, 
quam  videri,  bnnus  malebat  *."  •iWM 

STARLING.     Sce  Sturnus,    ORKrrnoi.ocT  Ar-c^ 
dex.  — '    I 

STARLINGS,  or  Sterlikgs,  the  name  ^nrtn  to  1 
thc  rtrong  pieccs  of  timber  wiiich  were  dnven  iat»  ihc_  | 
bed  of  the  river  to  proteft  the  pilcs,  00  tla  lop  ci 
wiuch  were  laid  the  flat  bcsms  upon  which  «w  fc«ull 
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|%i  tbe  Ma  of  tbe  ftone  i«er$  that  fupport  tlw  aiches^  of 
London  bridge.  In  general,  ilailings  are  large  pUes 
^  pliced  on  the  oulHde  of  the  fottndation  of  the  piert  of 
llridges,  to  break  the  force.of  the  water,  and  to  proted 
tbe  ft«ie  work  from  injury  by  Aoadng  ice.  They  are 
otherwife  calledy^//#/,  and  their  place  i«  often  fupplied 
bjr  large  ftones  thrown  at  random  round  the  piers  of 
bridges,  at  may  be  feen  at  Stirling  bridge  when  the  ri- 
ver  ii  low  ;  and  as  was  done  by  Mr  Smeaton's  dire£lion 
toond  the  piers  of  the  centre  arch  of  London  bridge, 
when  it  was  thought  in  danger  of  being  undermined  by 
the  current.  ^ 

STATE  or  a  Controyerst.  See  Oratory,  Pait 
I.  N"  14. 

STATES,  or  Estates,  a  term  appUed  to  femal  or-. 
den  or  claSTes  of  peoi^  affembled  to  confult  of  matters 
fbr  the  poblic  good.  « 

Thus  Itates-generals,  in  the  old  govemment  of  Hol- 
land,  is  the  naine  of  an  aSembly  confifting  of .  the  depu- 
ties  of  the  feven  United  Pronnces.  Thefe  were  u(ual- 
ly  30  in  number,  fome  proTinces  lĕnding  two,  others 
awre ;  and  whatevei  refolution  the  ftates-general  took 
was  conSrmed  by  every  province,  and  by  every  city  and 
republic  in  that  province,  beCore  it  had  the  forcc  of  a 
law.  The  deputies  of  each  provinoe,  of  what  numb^ 
foever  they  were,  had  only  one  voice,  and  werc  e0eem- 
cd  as  but  one  perfon,  the  votes  being  given  by  provin- 
ces.  £ach  province  preCded  in  the  a&embly  in  ils  tum, 
according  to  the  order  (ettled  among  them.  Guelder- 
land  preGded  firft,  then  Holland,  &c. 

States  of  Hotland  were  the  deputies  of  «ghteen  cities, 
and  one  reprefentative  of  the  nobility,  conAituling  the 
ftateraif  the  proyince  of  HoUand :  the  other  provinces 
had  likewiiĕ  their  ftate$,  repterenting  their  fovereignty ; 
deputies  from  wl^ch  madc  what  was  caUed  tbe  ftates-ge- 
neral.  Xn  an  aATembly  of  thc  Aates  of  a  particular  pro- 
▼ince,  one  diSenting  voice  preveDted  their  coming  to 
any  refoluticn. 

STATICE,  Thrift,  a  genus  of  plants  belonging  to 
tbe  claifs  of  pentandria,  and  order  of  pentagynia }'  and  in 
tbe  natural  fyftem  ranging  under  the  ^Sth  ocder,  ylggre- 
gatee.     See  BoTANY  lndex, 

STATICS,  a  term  which  the  modera  improvements 
in  knowledge  have  made  it  neceOiary  to  introduce  into 
phyfico-mathematical  fcience.  It  was  faund  ^cnvenient 
to  diAribute  the  dodlrines  of  un)verfal  mechanics  into 
two  claiTes,  wbich  required  both  a  different  mode  of  con- 
fideration  and  different  principles  of  reafoning. 

Till  the  Ume  of  Arcbimedes  little  fcience  of  this, 
lund  was  pofieffed  by  the  andents,  from  whom  we 
bave  received  the  iirll  rudiments.  His  tnve(tigation  of 
the  centre  of  gravity,  and  his  theory  of  the  lever,  are 
the  foi>niIatioDS  of  our  knowledge  of  common  mecha- 
nics ;  and  his  iheoiy  of -the  equilibrium  of  Aoating  bodies 
contains  the  greateA  part  of  our  hydroftaUcal  know- 
Icdge.  But  it  was  as  yet  linuted  to  the  fimpkft  ca&s ; 
and  there  were  fome  in  which  Archimedes  was  igno- 
rant,  or  was  miftaken.  The  marquis  Guido  Ubuldi,  in 
1578,  publiOisd  his  theory  of  mechanics,  in  which  tbe 
doi^nes  of  Archimedes  were  well  explained  and  confi- 
derably  augmented.  Stevinus,  the  celebrated  Dutch 
engineer,  publilhed  about  20  years  after  an  excellent 
fyftera  of  mechanics,  containing  the  chief  principles 
wbich  liow  ibrm  the  fcience  of  equilibrium  among  folid 
bodies.     In  particular,  he  gavc  the  theory  of  inclined 
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planes,  whkh  was  unknown  to  the  anctents,  though  it  Static*. 
is  of  the  rery  firft  importance  in  almoA  every  maMine.  ^ 
He  even  ftates  in  tbe  moft  exprefs  terms  the  principle 
afterwards  made  the  {oundation  of  the  whole  of  mecha- 
nics,  and  publiAied  as  a  valuable  difcovery  by  Varig- 
non,  vtz.  that  three  forces,  whofe  diiedions  and  inten- 
fities  are  as  the  fides  of  a  triangle,  balance  each  other. 
His  theory  of  the  preffure  of  nuids,  or  hydroftatics,  is 
no  lers  eftimable,  including  every  thing  that  is  now  re- 
ceived  as  a  leading  principle  in  tbe  fcience.  When  we 
confider  ihe  ignorance,  even  of  the  moft  leamed,  of 
that  age,  in  mechanical  or  phyGco-matbematical  know- 
ledge,  we  muft  confider  thcfe  performancea  as  the  works 
of  a  great  genius ;  and  we  regret  that  they  are  fo  little 
known,  being  Ioft  in  a  crowd  of  good  writings  (m  thofe 
fubje£ts  which  appeared  foon  after. 

Hitheito  the  altention  had  been  tumed  entirely  to 
equilibrium,  and  the  circumftances  neceffary  for  produ- 
cing  it.  Mechanicians  indeed  faw,  that  the  energy  of  a 
macbine  might  be  fomehow  meafured  by  the  force 
which  could  be  oppofed  or  overcome  by  its  inteiven- 
tion :  but  they  did  not  remark,  that  the  force  which 
prevented  its  motion,  but  did  no  more  than  prevent  it, 
was  an  txa3  niea^ure  of  its  energy,  becaufe  it  was  in 
immediate  equilibrio  with  the  preSure  eserted  by  that 
part  of  the  machine  with  which  it  was  conneded.  If 
this  oppofed  force  was  Iefs,  or  the  force  a£ling  at  the 
other  extiemity  of  the  machine  was  greater,  the  me. 
chanicians  knew  that  the  machine  wonld  move,  and 
that  work  would  be  performed  •■,  but  wbat  would  be 
the  rate  of  its  modon  or  its  performance,  they  hardly 
pretended  to  conjedure.  They  had  not  ftudied  the  ac- 
tion  of  moving  forces,  nor  conceived  what  was  done 
when  motion  was  communicated. 

The  great  Galileo  opened  a  new  field  of  fpeculation 
in  his  work  on  Local  Motion.  He  there  confiders 
a  change  of  motion  as  the  indication  and  cxa{l  and  ade- 
quate  meaHire  of  a  moving  force ;  and  he  conCders  every 
kind  of  preffure  as  competent  to  the  produ£tion  of  fuch 
changes.— He  contented  himfelf  with  the  application  of 
this  principle  to  the  motion  of  bodies  by  the  aAion  of 
gravity,  and  gavc  the  theory  of  projediles,  which  re- 
mains  to  this  day  mthout  change,  and  only  improved 
by  confidering  the  changes  which  are  produced  in  it  by 
the  refiftance  of  the  air. 

Sir  I&ac  NewtoR  took  up  this  fubje£t  nearly  as  Ga- 
lileo  bad  Ie(t  it.  Far,  if  we  except  the  theory  of  the 
centriiiigal  (brces  ariGng  from  rotatton,  and  the  theory 
of  pendulunu,  publi(hed  by  Huygens,  hardly  any  thing 
had  been  added  to  the  fcience  of  motion.  Newton  con- 
fidcred  the  fubje£t  in  its  tUmoA  extent  ;  and  in  his  ma- 
thematical  princtples  of  natural  philofophy  he  confiders 
CTcry  conceivable  variation  of  moving  forcc,  and  deter- 

roines  the  motion  refulting  (rom  its  adion His  fir(t 

appltcation  of  thefe  do£lrines  was  to  explain  the  celeftt- 
al  motions  ■,  and  the  magni&cence  of  this  fubje£t  caufed 
it  to  occupy  (br  a  while  the  whole  attention  of  the  ma- 
thematicians.  But  thc  fame  work  contained  propofi- 
tions  equally  conducive  to  the  improvement  of  common 
mechanic^,  and  to  the  complete  underftanding  of  the  me- 
chanical  a£ltons  of  bodies.  Philorophers  began  to  make 
tfaefe,applications  alfo.  They  faw  that  every  kindof  work 
whioh  is  lo  be  performed  by  a  machine  may  be  confidcr- 
ed  abftra£tedly  as  a  retarding  force  ;  that  the  impulfe  of 
waler  01  wind,  which  are  employed  as  inoTtng  powers, 
4  L  2  a£t 
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Sutka.  t&  bj  means  of  preilutes  whkh  they  esert  on  the  im- 
■  '  »  '  pelled  point  of  the  machine  ;  and  that  the  machine  it« 
fclf  may  be  conridered  as  an  affemblage  of  bodies  move- 
«ble  in  certain  limited  circumAances,  with  determincd 
direJlions  and  proportions  of  velocity.  From  all  tfaefe 
conCderations  refulted  a  general  abftra£l  condition  of  a 
bodj  a£ted  on  by  known  powers.  And  they  found, 
that  after  all  condiuons  of  equilibrium  were  fati$Ged, 
there  remains  a  furplus  of  moving  fotce.  They  could 
now  ilate  the  motion  which  will  enfue,  the  new  refiftance 
whicb  this  will  excite,  the  additional  power  wbich  this 
vill  abforb  ;  and  they  at  la(l  determined  a  new  kind  of 
equilibrium,  not  thought  of  by  the  ancient  mechanici- 
sins,  between  the  reiiilance  to  the  roachine  perfonning 
work  and  the  moving  power,  which  exa£Uy  balance 
each  other,  and  is  indicated,  not  by  the  r^,  but  by  the 
mi/orm  motion  of  the  machine. — In  like  manner,  the 
mathematician  was  enabled  to  .calculate  that  precife 
motion  of  water  which  would  completely  abforb,  or,  in 
thc  new  language,  balance  the  fupetiority  of  prcAiire 
by  which  water  is  forced  through  a  Auice,  a  pipe,  or 
oanal,  with  a  condant  velocity. 

Thus  the  general  doArines  of  motion  came  to  be  con'>. 
Sdered  in  two  points  of  view,  according  as  tbey  balan- 
ced  each  other  in  a  (late  of  reft  or  of  uniform  motion. 
Thefe  two  ways  of  conlldering  the  fame  fttbjeA  requi- 
red  both  diffeient  principles  and  a  different  manner  of 
reafoning.  The  firft  has  been  named  Jlaties,  as  ezpref- 
fing  ihat  reft  which  is  the  teft  of  this  kind  of  eqai- 
librium.  The  fecond  has  been  called  Dynamks  or 
Univ£RSal  Mechamics,  bec8ufe  the  different  kinds 
of  motion  are  charaderiAic  of  the  powers  or  forces 
which  produce  them.  A  knowledge  *i  both  is  indif- 
penfably  neccAary  for  acquiring  any  ufeful  pra^tical 
knowledge  of  machines  •■,  and  it  was  ignorance  of  the 
dodrines  of  acceleiated  and  retarded  motions  which 
made  the  pregrefs  of  pra£tical  niechanical  knowledge 
fo  very  flow  and  imperfe£l.  The  mechanics,  even  of 
the  moderns,  before  Galileo,  went  no  iurther  than  to 
ftale  th«  proportion  of  the  power  and  reiiHance  which 
would  be  balanced  by  the  intervention  of  a  given 
machine,  or  the  proportion  of  the  parts  of  a  machine 
by  which  two  known  forces  may  balance  each  other.. 
This  view  of  the  matter  introduced  a  principle,  which 
cven  Galileo  conlidered  as  a  mechanical  axiom,  viz. 
that  v)hat  is  gained  in  forct  bv  mtans  »f  a  mackine  is 
ĕxa£i/y  compenjated  by  the  additumal  Hme  vt)kwh  it  obliges 
ut  to  emftioy.  This  b  £ilfe  in  every  inAance,  and  not 
only  prevents  improvement  in  the  conftru3ion  oP  ma- 
chines,  but  \i2As  w  into  erroneous  maxims  of  conAruc- 
tion.  The  true  principles  of  dynamics  teach  us,  that 
there  is  a  certain  proportion  of  the  machine,  depei.dent 
on  the  kind  and  proportion  of  the  power  and  reiiHance, 
which  cnables  the  machine  to  perform  the  greated  pof- 
fible  work. 

It  is  highly  proper  thereibre  to  keep  ^eparate  thefe 
two  ways  of  confidering  machines,  that  both  may  be 
improved  to  the  utmoA.  ard  the»  to  blend  them  toge- 
iher  in  every  pra^ical  difcuftioru 

Statics  therefore  is  preparatory  to  the  proper  ftudy 
of  mechanics  ^  bnt  it  docs  not  hence  derive  all  its  im- 
portance.  It  is  tbe  iole  fonndation  of  meny  ufeful  ports 
of  knowledge.  Tbis  will  bc  beft  feen  by  a  brief  enu- 
ipera^ion. 

1«  It  compiehewls  all  die  dodrines  of  the  cscitcBKnt 


and  propagation  of  prefluTe  throogh  the  parts  of  iolid  il^ 
bodies,  by  which  the  energies  of  machines  are  produced.  t* 
A  preffure  is  exerted  on  the  impclled  point  •i  a  mdiine,  ^™ 
fuch  as  the  Aoat-boards.  or  bockets  of  a  mill-whed. 
This  excites  a  preffure  at  the  pivott  af  its  axle,  which 
t&  on  the  pcnnts  af  fupport.  This  maft  be  undetAood, 
both  as  to  diredion  and  intenfity,  that  it  may  be  cffec- 
tually  refifted.  A  preffure  is  alfo  excited  at  the  ading 
tooth  of  the  cog-wheel  on  the  famc  axle,  by  which  it 
urges  round  anothcr  wheel,  exciting  fimilar  preffures  m 
its  pivots  and  on  thc  ading  tooth  perhaps  of  a  third 
wheel,— Thus  a  preffure  is  ultimately  excitcd  in  tbe 
working  point  of  thc  machine,  perhaps  a  wipcr,  which 
liits  a  hcavy  ftamper,  to  let  it  iall  again  on  iome  mattcr 
to  be  pounded.  Now  ftatics  teaches  ns  the  intenSdes 
and  dircdion  of  all  thofe  preffures,  and  tfacrefi>rc  hoir 
much  remains  at  the  workmg  point  of  tbe  marhine  un- 
iMdanced  by  refiftancc. 

'  2.  It  comprehends  every  cinrumilance  which  miiii» 
cnces  the  Aability  of  beaTy  hodics ;  the  inveitigat)oa  aad 
properties  of  the  centre  of  grarity  ;  the  theory  of  the 
conftrudion  of  arches,  vaults,  and  domcs ;  tbe  ■ttitndes 
Qf  aaimals. 

3.  Thc  ftrength  of  materials,  and  the  piindides  af 
conilrudian,  fo  as  to  make  thc  propcr  adjuitiaent  sf 
lirength  and  ftrain  in  cvery  part  ai  a  machine,  ediSoe, 
or  (bu^Iure  of  any  kind.  Statics  there£ore  iiimiihei 
M»  with  what  may  be  called  «  tieory  of  carpentry,  aad 
gives  us  proper  inftnidions  for  Ĕraming  floor«,  reo&, 
centres,  8c.c. 

4.  Statics  comprehcnds  the  whole  doSrine  of  the 
preffure  of  Auids,  whether  liqtad  or  aeriform,  whether  ' 
arifing  from  their  weight  or  fi:om  any  extemal  adioo. 
Hcncc  thereforc  we  derive  our  knowlcdge  o£  tbe  ftabili- 
ty  of  ihips,  or  their  powcr  of  maintaining  them{ĕlve$  in 
a  pofition  nearly  upright,  in  oppofition  to  the  adion  of 
the  wind  on  their  feils.  We  leam  on  wbat  clrcumibncei 
of  figure  and  Aowage  this  quality  depends,  and  what 
will  augment  or  dimmiih  it. 

Yery  complete  csampies  will  be  given  in  the  reauiih 
ing  part  of  thu  wm-k  of  the  adyantagcs  of  this  fe|nraie 
confideration  of  the  condition  of  a  machine  at  leil  and 
in  working  motion ;  and  in  what  yet  remnns  to  be 
dclivered  01  the  bydraulic  do£trines  in  our  accaont  of 
WATER-Woris  in  general,  mll  bc.  perceived  the  proprie- 
ty  oi  ftaling  apart  the  equilibrinm  which  is  indicated  by 
the  uniform  motion  of  the  fluid.  The  ob^errations  tM 
which  we  have  to  make  on  the  fticngth  of  thc  materi- 
als  employed  in  our  cdificcs  or  mechairical  ibo£bics, 
will  be  examples  of  the  'inveitigation  of  th«fe  pottttiy 
preffurcs,  or  Arains,  which  are  exeited  in  all  tbdr 
parts. 

STATIONARY,  in  AJrenemy,  the  ftate  of  a  pb- 
net  when,  to  an  obfervcr  on  the  earth,  it  appean  ibr 
feme  time  to  ftand  ftill,  or  rcmain  imiBoveable  m  the 
fame  place  in  the  heavens,  Fpr  as  the  planeti,  to  rndi 
an  obferver,  have  fometimes  e  progreffive  motioD,  aad 
fometimes  a  retrograde  onc,  thcre  muft  be  ibae  point 
bctween  the  two  where  they  muft  appear  ftationaiy. 

STATISTICS,  aword  bitely  introduccd  toei^ 
a  view  or  furvey  ef  any  kingdom,  county,  or  paiiih. 

A  Statiftical  vi«w  of  Gcrmany  was  publiihad  ia  179* 
by  Mr  B.  Clarke :  giving  an  account  of  the  imperialuid 
territorial  conftitutions,  forms  of  govcmment,  \t^^ 
tjuan,  adminiiUation  of'.juftice,  aad  o£  the  ccGlefi(fi)cil 


Digitized  by 


Google 


S    T    A 


r  «37  ] 


S    T    A 


iAies.  (bte;  mdi  a  Acetch  af  the  charader  end  {ranius of  the 
y— '  Gcnaans ;  a  ihort  in^uay  into  the  ftate  oT  thdr  trade 
and  cammerce ;  and  givtng  a  diflind  v>ew  of  the  domi» 
nioas,  ejctent,  number  of  inhabitants  to  a  iquare  mile  ; 
cbief  towns,  imth  their  fize  and  populationj  revenues, 
upences,  debts,  and  military  ilrength  of  eech  ftate.  In 
Pnidia,  in  Saxcny,  Saidinia,  and  Tufcany,  attempts  hare 
•Ub  beĕn  made  to  draw  up  ftatiftical  accountsj  but  dtey 
were  done  rather  with  a  view  of  aicertaiiung  Uie  prefent 
ftate  of  ihefe  countries,  than  as  the  means  of  tiiture  im- 
provement. 

.  A  gtand  and  extcnfive  work  of  this  kind,  foimded 
«n  a  judicioiH  i^an,  conduded  by  the  moft  patrio- 
tic  and  cnlightened  motives,  and  drawn  up  from  the 
communications  of  the  whole  hodj  of  the.clergy,  was 
imdertaken  in  Scotland  in  the  year  1 790  by  Sir  John 
Sinclair  of  Ulbfter,  one  of  the  moft  uretul  members  of 
his  countiy.  Many  praifes'aie  heaped  upon  genius  and 
leatning  ;  but  to  genius  and  leaming  no  appiaulĕ  is  due, 
CKCept  when  exirted  Sar  the  bcnefit  of  mankind :  but 
gratitude  and  praire  is  due  to  him  whofe  talents  ftiiae 
only  in  great  undertaldngs,  whofe  happinefs  ieems  to 
confift  in  partiiotic  exertions,  and  who&  judgemcnt  is 
nniformly  approved  by  his  fucce&.  A  work  of  this 
kind,  fo  important  in  its  objed,  fo  camprehenfive  in  its 
range,  fo  judicious  in  its  plan,  and  drawn  up  by  more 
than  900  men  of  litcrary  education,  many  of  them  men 
of  great  genius  and  leaming,  muft  be  of  immenfe  yalue. 
It  was  completed  about  1799,  in  ai  volumes  8vo. 

The  great  objed  of  this  work  is  to  give  an  aecurate 
^ew  oTthe  date  of  the  country,  its  agriculture,  its 
nunu&daTCs,  and  its  commerce }  the  means  of  improve< 
aent,  of  which  they  are  refpe6tively  capable ;  the  amount 
of  the  population  of  a  ftate,  and  iht  caulĕs  of  its  increafe 
or  decreaie }  the  manner  in  which  tbeterritory  of  a  coun- 
tiy  is  pofle£kd  and  cultivated  ;  the  natare  and  amowit 
of  the  varioiis  produAions  of  the  folI ;  the  value  of  the 
peribnal  wealth  or  ftock  of  the  inhabitants,  and  how  it 
can  be  augmented  ;  the  difeales  to  which  the  people  are 
^abjed,  their  cauies  and  thcir  cure ;  tbe  occupations  of 
the  people ;  where  they  are  entitled  to  encouragement, 
and  where  they  ought  to  be  fuppTefied  ;  the  condition 
of  the  poor,  the  beft  mode  of  maintaining  them,  and  of 
£iving  them  employment;  the  ftate  of  fcbooli,  and  other 
inttittttians,  forroed  for  purpores  of  pi^lic  utility ;  the 
ilate  of  the  villages  and  towns,  and  the  regulations  beft 
calculated  for  their  police  and  good  govemment ;  the 
Hate  of  the  manners,  the  morals,  and  the  religious  prin- 
ciples  of  the  people,  and  the  means  by  which  their  tem- 
P9r«l  and  eteroal  intereAs  can  beft  be  promoted. 

To  fuch  4>f  our  rrader*  as  have  not  an  opportunity 
of  perttfing  this  national  work,  or  of  examining  its  plan, 
We  will  prefent  the  fcbcme  for  the  ftBtiftical  account  of 
a.  parochtal  diftri&  which  Sir  John  Sinclair  publiihed 
£»  the  ccmiidcratien  of  the  clergy,  and  which  has  been  - 
generally  followed  by.  them,  tkough  often  with  great . 
improvHBentt. 

The  name  of  the  pariih  and  ils  origin ;  fituation  and  ■ 
eztent  of  the  pariih;  number  of  acres ;  defcription  of 
the  ibil  and  inrbce ;  natuie  and  extent  of  the  iea  coaft ;  • 
lakes,  iiv«rs,  iilandt,  hills,  rocks,  caves,  wood,  orchards, 
Snc.  ;  climate  and  dii<eafes  ;  inAances  of  longevity ;  ftate  - 
oC  property ;  numberof  proprietort ;  number  of  refid<ng  ■ 
proprietors;  mode  of  cttltivation ;  implements  of  huiban- 
dcy  f  .  manmres; .  &edtiiBe  and  iunreft ;  mnaikable.ioT.. 


ftance8  of  good  and  bad  &afons ;  mianti^  and  Ttlue  (tf  StMMties 
each  fpecies  of  crop ;  total  value  ot  the  whole  produce        H 
of  the  diftri£t ;  total  quantity  of  grain  and  othcr  articles  ■  -  *    *^'f 
confumed  in  the  pariih  ;  wages  and  price  of  labonr;  fer> 
vices,  whether  exaded  or  aboliihed ;  commerce  ;  manu- 
£i£hires ;    mannfa£hire  of  kelp,  its  amonnt,  and  the 
number  of  people  employed  in  it ;  fiiheries ;  towns  and 
villages ;  police;  inns  and  alehoufes  ;  roads  and  bridges; 
harbours,  ferries,  and  their  ftate ;  number  of  ihips  and 
veflels  ;  number  of  feamen  ;  ftate  of  the  church ;  iti- 
pend,  manfe,  glebe,  and  patron  ;  number  of  poor  ;  pa- 
rochial  funds,  and  the  management  of  them ;  ftate  of. 
the  fchaols,  and  number  of  Tcholars ;  ancient  ftate  of 
population  ;  caniĕs  of  its  increaie  or  decreafe ;  nomben 
af  iamiliet ;  exad  amoiuit  of  the  number  of  fouIs  now 
living  ;  divifion  of  the  inhabitants ;  i.  fiy  the  place  of 
their  birth ;    2.  By  their  ages;    3.  By  their  religious 
perfuafions ;  4.  By  their  eccupations  and  fituation   in 
life ;  5.  By  their  refidence,  whether  in  town,  village,  or 
in  the  country ;  number  of  houfes ;  number  of  uninha- 
bited  houfes  ;  number  ofdove-cots,  and  to  what  extent- 
they  i^are  deilru6tive  to  the  crops ;  number  of  hories, . 
their  nature  and  value  ;  number  of  cattle,  their  nature 
and  value  ;  number  of  iheep,  their  hature  and  value  ; 
number  of  fwine,  their  nature  and  value  ;  minerals  in 
general ;  mineral  fpring$;  coal  and  fuel  ;  eminent  men^ 
antiquities  ;   parochial  records  ;   miicellaneous  obferva-. 
tions ;  charader  of  the  people ;  their  manners,  cuAoms, . 
Aature,  &c. ;  advantages  and  difadvantages ;  means  by . 
which  their  rituation  could  be  meliorated. 

If  Amilar  furveys  (fays  the  public-f{nrited  editor  of 
this  work)  were  tnilituted  in  the  other  kingdoms  of  - 
Europc,  it  might  be  tbe  means  of  eftabliihtng,  on  fuK 
foundations,  the  principles  of  that  mo(l  important  of  all 
fciences,  viz.  political  01  ftatiftical  philofophy  ;  that  it, 
the  icience,  which,  in  preference  to  every  other,  ought 
to  be  held  in  reverence.     No  fcience  can  iumiib,  to  any. 
mind  capable  of  receiving  ufefnl  information,  fo  much  - 
real  enteitainment,  none  can  yield  fuch  important  hints  - 
for  the  improvement  of  agriculture,  for  the  extenfion  of  • 
commercial  induftry,  for  regulating  th«  condud  of  in- 
dividuals,  or  for  extending  the  profperity  of  the  ftate ; , 
none  can  tend  fo  much  to  promote  the.-  general  happi-  ■ 
nefs  of  the  fpecies. 

STATIUS,  Pdbuos  PAnNii»,'  a  celebrated  Latin.^ 
poet  of  the  firft  century,  was  bom  at  Naples,  end  was-. 
the  ibn  of  Statius,  a  native  of  Epiriu,  who  went  to  . 
Rome  to  teach  poetry  and  eIoquence,  and  had  Domi- 
tian  for  his  fchoIar.' .  Statius  the  poet  airo  obtained  the  > 
iavour  and  friendihip  of  that  prince  ;  and  dedicated  to 
him  his  Thebais  and  Achilleis ;  the  firft  in  twelve  books, 
and  the  laft  in  two.     He  died  at  Naples  about  the  year 
100.     Beiides  the  above  poems,  there  are  alfo  itill  ex- 
tant  his  Sylvte,  in  five  books;  the  ftyle  of  which  is- 
purer,  more  agreeable,  and  more-natuial,  thanthatof.' 
his  Thebais  and  AchiUeis.  . 

STATUARY,  a  branch  of  fculpture,  employed  in 
the  making  of  ibitues.  See  ScuLFTUii.E  and  the  next 
article. 

Statuary  is  one  of  thofe  arts  wherein  the  ancients 
furpafied  the  modems ;  and  indeed  it  was  much  moie 
popular,  and  more  cultivated,  among  the  former  than  ■ 
the  latter.     It  it  difputed  betw^en  Aatuary  and  paint- 
ing,  which  of  the  two  is  the  moft  diiBcuIt  and  the  moft  : 
aitbJ. 

Statuary  ;.• 
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Sutne.     '  Statoaiy  Ss  ■!£>  uiisd  ibr  the  artificer 

'  ftatues.     Phidias  was  the  greateit  ilatuary  among  tbe 
ancients,  and  Michael  Angclo  among  the  modems. 

STATUE,  is  defined  to  be  a  piece  of.rculpture  ia 
&U  relieYO,  Mprerenting  a  human  figure.  Daviier  more- 
fcienti£callf  defines  Itatue  a  repreuntation,  in  high  rc- 
]ievo  and  inTuiate,  of  fomc  perfon  dil\inguifhed  by  his 
birth,  merit,  or  great  a£tions,  pkced  as  an  omament  in 
a  fine  buUding,  or  expQfed.in  a  public  plece,  to  preferve 
the  memory  of  his  worth.  In  Greece  one  of  the  higheft 
honotirs  to  wbich  a  citizen  could  afpire  was  to  obtain  a 
Aatue. 

Statues  are  formed  witb  the  chifel,  of  iĕveral  matters, 
as  ilone,  marble,  plaAer,.  &c.  Thej  are  alTo  call  of 
▼aiious  kinds  of  metal,  particularly  gold,  fitver,  brafs, 
and  lead.  For  the  method  of  calling  Aatues,  iee  the 
artide  POUHDES  r  qfStalues. 

Slatues  are  ufually  dillinguithed  into  four  general 
kinds.  The  firft  are  thore  lers  than  the  life ;  of  which 
kind  we  have  fsveral  ilatues  of  great  men,  of  kings,  and 
of  gods  themlelves.  The  fecond  are  thofe  equal  to  tbe 
life  j  in  which  manner  it  was  that  the  ancients,  at  the 
pubiic  expence,  ufed  to  make  ftatues  of  perfons  cmi- 
nent  £ar  virtue,  leiming,  or  th«  fervices  they  had  done. 
The  third  are  thote  that  exceed  the  life  ;  among  which 
thofe  that  ^urpaiTed  the  life  once  and  a  half  vvere  for 
kii^s  and  emperors  ;  and  tho&  double  the  li£;,  fbr  ke- 
roes.  The  fourth  kind  were  thofe  that  exceedcd  the 
life  twice,  thrice,  and  even  more,  and  were  called  co/ej^ 
/ujĕs.     See  CoLOSSUS. 

£very  ftatue  reiĕmbling  the  perlbn  whom  it  is  intend- 
ed  to  ieprefent,  u  called  fiatua  iconica.  Statues  acquire 
Tarious  olher  denominatibns.  i .  Tbus,  allegorical  fta- 
tue  is  that  which,  under  a  human  figure,  or  other  fym- 
bol,  reprelents  fomething  of  another  kind^  as  a  part  of 
the  eatth,  a  feafon,  age,  element,  temperament,  hour, 
&c.  2.  Curale  Aatues,  are  thofe  \vhich  are  reprefented 
in  chariots  drawn  by  bigse  or  quadrig8e,  that  is,  by-  two 
or  four  horfes  ;  of  which  kind  ihere  were  reveral  in  tke 
circufes,  hippodromes,  &c.  or  in  cars,  as  we  fee  fome, 
with  triumphal  arches  on  antique  medals.  3.  £qucftri- 
an  ftatue,  that  which  reprefents  fome  illuArious  per£m 
on  horfeback,  as  that  £unous  one  of  Marcus  AuieliM 
at  Rome ;  that  of  King  Charles  I.  at  Cbaiing-crofs ; 
King  George  II.  in  Leiceflet-Square,  &c.  4.  Greck 
Aatue,  denotes  a  figure  that  is  nakcd  and  antique ;  it 
bcing  in  this  manner  the  Greeks  reprefented  their  dĕities, 
athletsB  of  the  olympic  games,  and  herocs ;  the  ftatues 
of  hcrocs  were  particularly  called  Achilleanjiatutt,  by 
rea^on  of  the  great  nusnber  of  figures  of  Achillies  in 
moft  of  tbe  cities  of  Grecce.  5.  Hydrauiic  Aatuc,  is 
any  figure  placed  as  an  omament  of  a  foimtain  or  grot- 
to,  OT  that  does  the  oSice  of  a  jet  d^eau,  a  cock,  fpout, 
or  the  like,  by  any  of  its  parts,  oc  by  any  attribute  it 
holds :  the  like  is  to  Ik  undecftood  of  any  animal  fer- 
ving  for  the  fa-jae  ufe.  6.  Pedeftrian  ftatue,  a  ftatue 
ftanding  on  foot ;  as  that  of  King  Charles  II.  in  tke 
Royal  Exchange,  and  of  King  James  II.  in  the  Privy- 
Garden<:.  7.  Roman  ftatue,  is  an  appellation  given  to 
fttch  as*  are  clothed,  and  which  receive  various  names 
from  their  various  drciTcs.  Thofe  of  emperors,  with 
long  gowns  over  their  armour,  were  caSlitA  ^atute  pa- 
ludatte :  thofe  of  captains  and  cavalicrs,  with  coats  of 
arms,  thorocatce  ;  thofe  of  foldiers  xvith  cuiraffes,  lori- 
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vi^6  makes  magittrates  witli  long  robes,  togatat ;  tboie  of  the  people  Std» 
widb  a  plain  tunica,  lunieata  ;  and,  iaftly,  thofe  of  wo.  .  f  7 
mcn  with  long  trains,,/?»Ai/<r. 

In  repainng  a  ttatue  caft  in  a  motdd,  tbe^  touch  it 
up  with  a  chifel,  grraver,  or  other  inArament,  to  SniOk 
the  places  which  have  not  come  well  oS:  they  alTo 
dear  ofF  the  barb,  and  what  is  redundant  in  the  joints 
and  proje£lures. 

S T AT  UR  E.     Sce  Dwart  and  Giaut. 
'    STA1'UT£,   in  its  gencral  ienfc,   figni£es  a  law, 
oidinance,  decree,  &c.     See  Law,  &c. 

Statute,  in  oor  laws  and  cuftoms,  more  iMimedi- 
ately  fignifie3  an  ad  of  parliament  madc  by  thc  thrw 
efbttes  of  the  rcalaa ;  and  fiich  Satutes  are  eitlier  genc- 
lal,  of  whieh.tlie  courts  at  Weihniniler  nnift  take  notice 
without  pleading  them  ;  or  they  m  fpecial  and  prirate, 
which  Iaft  nudt  be  plcaded. 

STAYESACRE,  a  fpecics  of  Delphinium,  which 
fee,  BoTANY  ItiJex. 

STA Y,  a  large  ftrong  rope  employed  to  fupport  thc 
maft  on  the  fore  part,  l^  extending  trooi  its  upper  end 
towards  the  fore  part  of  the  Hiip,  ai  thc  ihrouds  are  es> 
tended  to  the  right  and  ieft,  and  behind  it.  See  Mast, 
RiGGi^G,  and  Shroud. 

The  ftay  of  the  fore-raaft,  which  is  called  the  /trt' 
fiay,  reaches  from  the  maft-head  towards  the  bow^t 
end  :  the  main  ftay  extend8  OTer  the  forecaftle  to  the 
ft)ip's  ftem ;  and  the  Kizen-ftHy  is  flxctcfaed  down  to 
that  part  of  tlie  iaain-maft  which  lies  immcdiately  abere 
tbe  quarter-dcck :  the  fore-top-maft-ftay  comes  aMo  to 
the  end  of  the  bowfpirit,  a  tittie  beyond  th«  fore-ftay : 
tke  main-top-maft  ftay  is  attached  to  the  head  or  hounds 
o£  the  fore-maft ;  and  the  iiuzen-top>maft  ftay  conaes  at- 
fa  to  the  botMtds  of  the  main-maft :  tbe  fore-t«p-gaUaDt 
flay  comes  to  the  outer  end  of  the  jib-boom ;  tmd  die 
main-top-gaUant  ftay  iseKtendcd  tothe  heed  of  the  fert'. 
top-mait. 

STAr-Saii,  a  fert  of  triaitgular  &il  extended  apoR  a 
ftay.     See  Saiu 

STEAM,  is  tiM  name  giTen  in  our  language  to  thcDcSiiiiin 
vifible  moift  vapour  vrfaich  ariies  tram  all  bodies  which 
contain  juices  eBfily  expelled  feom  them  by  heats  not 
fufticient  for  their  corabii^on.  Thus  we  fay,  thc  ileam 
of  boiling  wnter,  of  malt,-  of  a  tan-bed,  &c.  It  is  dit 
tinguiflted  from  fmoke  by  its  not  baTing  becn  produced 
by  combuftioo,  by  not  coiitatning  any  ibot,  and  by  its 
being  conden&ble  by  cold  into  water,  oil,  inAauuoahk 
fpirits,  or  liquids  compofed  of  tfaefe.  t 

'  We  fec  it  rife  in  great  abundance  iiom  bodies  «^a  Appnn 
they  are  heated,  forming  a  white  doud,  which  diff>ifesli^<> 
itfeif  and  difappears  at  no  T«ry  g*eat  diftance  from  d)e*~^' 
body  from  which  tt  was  produosd.      in  this  cafe  tke 
furrounding  air  is  found  loaded  wilh  the  water  or  other 
juices  which  feem  to  haTe  produced  it,  and-theAeam 
feems  to  be  complctely  fi>lubie  in  air,  as  felt  i«  in  water, 
compofing  while  thus  united  a  tranfparent  el«ftic  fiuid.        j 

But  in  order  to  its  appearance   in    the  form  of  anwheiili 
opaque  white  cloud,  tb«  mixture  with  or  diSemination^B»*' 
in  air  fcems  abfolnte)y  nece&ry.     If  a  tea-keule  boili'"* 
Tiolently,  fo  that  the  Aeam  is  fi>rmed  at  the  fpoutin 
great  abundance,  it  tnay  be  obfcrved,  tbat  the  viiible 
ck>ud  is  not  fonned  at  the  Tery  mouth  of  the  fpout, 
but  at  a  fmall  diftance  before  it,  and  that  the  vapour  ii 
perfeftly  tranfparent  at  its  firft  emiffion.     This  isita* 
dncd  ftiU  mMe  evidciit  by  fittin^  t»  the  fpattt  of  the 
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tta-kettle  a  gla&  jnpe  of  any  length,  atid  of  as  large  a 
diameter  as  we  plMUe.  The  Aeam  u  produced  as  ca> 
piooHy  as  without  this  pipc,  but  the  vapour  is  tranfpa- 
rent  thiobgh  the  whole  length  of  the  pipe.  Nay,  if 
thi»  pipe  communicate  with  a  glafs  TeSel  terminaling 
in  another  pipe,  and  if  the  vcflel  be  i^cpt  fui{iciently 
bot,  the  ftcam  will  be  as  abundsmtly  prt>duced  at  the 
mouth  af  this  fec<md  {npe  as  belbre,  and  the  yeAiel  will 
be  quite  tranfparent.  The  vifibility  tberefoie  of  the 
matter  which  conftitutes  the  fteam  is  an  accidental  or 
extraneous  circumAance,  and  requires  the  admixture 
with  air }  yet  this  quaUty  again  Ieaves  it  when  utiited 
with  air  by  folution.  It  appears  tberefore  to  require  a 
difetimatun  in  the  air.  The  appearances  are  quite 
agreeable  to  this  notion  :  £or  tve  know  that  one  pet> 
fe{Uy  tranfparent  body,  when  minutely  divided  and 
difiufed  among  the  parts  of  another  tranfparent  body, 
but  not  diffolvcd  in  it,  mAes  a  ma(s  wbich  is  vifiblc. 
Thus  <ul  beaten  up  widi  water  makes  a  white  opaque 
ma6. 

In  the  mean  time,  aa  Aearn  is  pnduced,  the  water 
gradualiy  waftes  in  the  tea  kettle,  and  wiU  foi>n  be  to- 
tally  expcnded,  if  we  ccntiniie  it  on  the  fire.  It  is  re^ 
fonable  therefore  to  fuppofe,  that  this  fteam  is  nothing 
but  wa£er  changed  by  heat  into  an  aeiial  or  elaftic 
fi>rm.  If  fo,  we  IhoHld  ezpe£t  that  the  ptiralion  of 
this  h$at  would  leave  it  in  the  farm  of  water  acain. 
Accordingly  this  is  iiilly  verified  by  esperiment ;  tor  if 
the  pipe  fitted  to  the  fpout  of  the  tea  k.eltle  be  furround- 
cd  with  cold  water,  no  fteam  will  iffue,  but  water  nnU 
continually  trickle  from  it  in  drops :  and  if  the  proceis 
be  condu£led  with  the  proper  precautions,  thc  watet 
which  we  thus  obtaih  £rwa  the  pipe  will  l»e  found 
equal  in  qiuntity  to  that  which  dilappears  firom  tbe  tea» 
keltle. 

This  is  evidently  the  common  procels  for  didilling ; 
and  the  whole  appearances  may  be  explained  by  faying, 
tbat  tbe  water  is  canverted  by  heat  into  an  elafiic  va- 
-pour,  and  that  ihis,  meeting  with  colder  air,  imparts  to 
it  the  heat  which  it  carried  off  as  it  arofe  from  the  heat- 
cd  water,  and  being  deprived  of  its  beat  it  is  again  wa- 
ter.  The  particles  of  this  water  being  vaftly  more  r»- 
mote  front  each  olher  than  when  they  were  in  the  tea- 
kettle,  and  thus  being  diffeininated  in  tbe  air,  become 
vifible^  by  reHcding  light  from  their  anterior  and  p«fte- 
rior  fiirfaces,  in  the  fame  masmer  as  a  tranfparent  fak 
bec«auM  vifible  when  reduced  to  a  fine  powder.  This 
diffeminatcd  water  being  pre&nted  t»  the  air  in  a  vcry 
extended  furface,  is  qiiickly  diflblved  by  it,  as  pounded 
falt  is  in  water,  and  agun  becomes  a  tranfparent  Auid, 
but  of  a  different  nature  from  what  it  was  before,  b» 
ing  no  losgcr  convertible  into  water  by  depriving  ct  of 
i\»  heat. 

Accordingly  this  opinion,  or  fomething  very  like  it, 
has  been  kmg  entertained.  Mufehenbreeeh  txpKb)j 
fays,  that  the  water  in  the  form  of  vapour  carries  off 
«kh  it  all  the  heat  which  is  continually  thron-n  in  by 
the  fueL  But  Dr  Biack  wat  thc  firft  who  attcnded 
minutely  to  the  whole  phenomcna,  and  enabled  bi  to 
foim  diiiind  notions  of  the  fubje6^.  He  had  difcovci<- 
ed  that  it  was  sot  fui{icient  fot  converting  ice  into  wa. 
ter  that  it  be  iaifed  to  tlisit  temperatare  in  wliich  it  can 
iu>  longer  rem;:in  in  the  form  of  ice.  A  piece  «f  ice  of 
thc  lemperatuic  33°  of  Fahrenheit's  thermometer  will 
remain  a.very  long  while  in  air  of  the  ten^etature  50° 


befarc  it  be  all  melted,  remainiag  all  the  wUk  of  tbe  Steam. 
temperature  32",  and  therefore  continually  ablbrtHng '  *  ' 
heat  firom  thc  furrounding  air.  fiy  comparing  the  time 
in  which  the  ice  had  its  temperature  changed  from  28° 
to  32°  with  the  fiibfequent  time  of  its  complete  li^ue. 
fa£{ion,  he  foand  that  it  abibrbed  about  130  or  140 
times  as  auch  heat  as  would  raile  its  temperature  one 
degree  y  and  he  Anmd  that  one  pound  of  ice,  when 
mixcd  with  one  ponnd  of  water  140  degrecs  warmer, 
was  juft  nulted,  bnt  without  rifing  in  its  temperatnie 
above  32^  Hence  be  juRIy  concludcd,  that  water  dii^ 
fcrcd  from  ice  of  the  iame  temperaturc  by  containing, 
as  a  conAitiient  ingredient,  a  great  quantity  of  fire,  or 
of  the  ceule  of  heat,  united  with  it  in  fiich  a  way  as 
not  to  qait  it  ilDr  another  colder  body,  and  thereitore  fo 
ts  not  to  go  into  the  liquor  of  the  thermometer  and  ex- 
pand  it.  Coniidered  thercibre  as  the  poffible  caufe  of' 
beat,  it  was  lalent,  which  Dr  Black  expreffed  by  the 
abbreviated  term  iatxnt  hiiat.  If  any  more  heat  was 
added  to  the  watcr  it  was  not  latent,  but  would  readily 
quit  it  for  the  thermometer,  and,  by  expanding  the  theT> 
mometer,  would  ihaw  what  is  the  degree  of  this  re- 
tiundant  heat,'while  iluidity  alone  is  tbe  indication  of 
the  comhined  and  latcnt  heat. 

Dr  Black,  in  like  manner,  concluded,  that  in  order  ta 
convert  water  into  an  claAic  vapour,  it  was  neceffary, 
not  only  to  increaie  its  uncomUncd  heat  till  its  tempe- 
rature  is  212°,  in  whtch  flate  it  is  juft  ready  to  become 
elaftic  ;  but  alfo  to  pour  into  it  a  great  quanlity  of  fire, 
or  tbe  canfe  of  heat,  which  combines  with  every  par- 
ticle  of  it,  fo  as  to  make  it  rcpel,  or  to  recede  Arom,  its 
adjoining  particlcs,  and  thus  to  make  it  a  particle  of  an 
elallic  fiuid.  He  fuppofed  that  this  additional  heat 
might  be  combined  with  it  fo  as  not  to  qutt  it  for  the 
thermometer  ;  and  therefore  fo  as  to  bc  in  a  latent  ftate, 
having  elallic  Auidity  for  its  fole  indication.  - 

This  ojunion  was  very  confiftent  with  the  phenoae.  The  tem. 
non  of  boiling  off  a  ^uantity  of  water.     The  applic»  perature  at 
tion  of  heat  to  it  cauies  it  gradually  to  rife  in  iu  tem-  ^^^  'j" 
peratuie  till  it  reaches  the  temperature  212**.     It  then,„([t|,{  ' 
begins  to  fend  off  claAic  vapour,  and  is  ilowly  expend-  quuitity  of 
ed  in  ihis  way,  continmng  all  the  while  of  the  fame  heat  whicb- 
temperature.     Tbe  fteam  alfo  is  of  no  higher  tempera-  '*  abCsrbs. 
torc,  as  appears  by  holding  a  thermometer  in  it.    We 
muft   conclude  that  this  fieam  contains  all  the  heat 
whieh  is  expended  r»  its  formalion.     Accordingly  the 
fc«lding  power  of  ftcam  is  well  known  ;  but  it  is  es- 
tremely  diRicult  to  obtain  prcciic  mcaiures  of  the  quan- 
tity  of  hcat  abTorbed  by  water  during  its  converiion  in> 
to  ileam.   D>  Black  ciideavoored  to  aiccrtain  this  peiiit, 
fay  comparing  tfae  time  of  raifing  its  temperoture  a  cer- 
tain  numbei  of  degcecs  wiih  tbc  time  of  boiHng  it  off 
by  the  fame  external  heat ;  and  he  found  that  the  heat 
latent  in  fleam,  which  balanced  the  preffure  of  the  at- 
n»ofphere,  wa»  not  leis  than  800  degrees.     He  alfo  dt» 
re£^ed  Dr  Irvine  of  Glafgow  lo  the  torm  of  an  experi- 
ment  f*r  mea^Ming  the  heat  aAually  extricatcd  from 
fuck  fteam  dunng  its  coiid«nfation  in  the  reirigeratory 
of  a  fliU,  which  was  iiound  to  be  not  \th  than  774  d<-' 
grces.     Dr  Black  was  aherwards  iniormed   by   Mr 
Watt,  that  a  couriĕ  of  experiments,  which  he  had  madt 
in  each  of  thefe  wayswith  grcat  preciikMi,  determined 
the  latent  heat  of  flcnm'under  the  ordinary  preffure  xX. 
the  atmofphcre  to  be  about  948  or  1)50  degrec!.     Mr 
Watt  alib  fi>and  ihat  water  would  dili|il  with-  great  eaiĕ 
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M  WKue  when  of  the  tempentute  70* )  and  that  in  thii 
care  the  latent  heat  of  the  Aearn  ts  not  leis  than  1 200 
or  1300  degrees :  and  a  train  of  experiments,  «4iich  he 
had  made  hj  diltilling  in  di£ferent  temperatures,  made 
bim  conclude  tbat  the  Tum  of  the  fenfible  and  latent 
heats  is  a  condant  quantity.  Tbis  is  a  curious  and  not 
an  improbable  drcumilance  ',  but  we  hare  no  informa- 
tion  of  the  particulars  of  thefe  experiments.  The  con- 
cludon  evidently  prefuppofes  a  knowlcdge  of  that  parti- 
cular  temperature  in  which  the  water  has  no  heat }  but 
this  is  a  point  which  is  Aill  /ubjtidice. 

This  conYeriian  of  liquids  (tor  it  ts  not  confined  to 
water,  but  obtains  alfo  in  ardent  fpirits,  oils,  mercury, 
&c.)  is  the  caule  of  their  boiling.  The  beat  is  applied 
to  the  bottom  and  fide8  of  the  ve{rel,  and  gradually  ac- 
cumulates  in  the  iluid,  in  a  ienfible  ttate,  uncombined, 
and  ready  to  quit  it  and  to  enter  into  any  body  that  is 
colder,  and  to  diffufe  itfelf  between  them.  Thus  it  en- 
ters  into  the  fluid  of  a  thermometer,  expands  it,  and 
thus  gives  us  the  indication  of  the  degree  in  which  it 
has  been  accumulated  in  the  water  ;  fbr  the  thermomeo 
ter  fwells  as  long  as  it  continues  to  abforb  feniible  heat 
£rom  the  water  :  and  when  the  fenfible  heat  in  both  is 
in  equilibrio,  in  a  proportion  depending  on  the  nature 
of  the  two  Attids,  the  thermometer  rires  no  more,  becaure 
it  abforbs  no  more  heat  or  fire  from  the  water  -,  for  the 
particles  of  water  which  are  in  imroediate  contad  with 
the  bottora,  are  now  (by  this  gradual  expanfion  of  liqui- 
dity)  at  rucb  diilance  from  each  other,  that  thdr  law« 
of  attra£lion  fbr  each  other  and  for  heat  are  totally  . 
changed.  £ach  particle  cither  no  lunger  attrads,  or 
perhaps  it  repels  its  adjoining  particle,  and  now  accu- 
nulates  round  itrelf  a  great  number  af  the  particles  of 
heat,  and  forms  a  particle  of  elaliic  Auid,  ia  related  to 
the  adioining  new  formed  particles,  as  to  repel  them 
to  a  diAance  at  leaft  a  hundred  times  greater  than  their 
diftances  in  the  ftate  of  water.  Thus  a  mars  of  elaftic 
vapour  of  ienfible  magnitude  is  formed.  Being  at  leaft 
ten  thoufand  times  lighter  than  an  equal  bulk  of  wa- 
ter,  it  muft  rife  up  through  it,  as  a  cork  would  do,  in 
form  of  a  tranfparent  ball  or  bubble,  and  getting  to 
the  top,  it  diffip8tes,  filling  the  upper  part  of  the  veflĕl 
with  vapour  or  fteam.  Thus,  by  toAing  tbe  ]iquid  in- 
to  bubbles,  which  are  produced  all  over  tbe  bottom  and 
fides  of  the  YeSsl,  it  producet  the  phenomenon  of  ebulK- 
tion  or  b<Hling.  ObierTe,  that  during  its  paiTage  up 
through  the  water,  it  is  not  changed  or  condenfed  \  for 
the  furrounding  water  is  alseady  w  hot  thai  the  fenfible 
or  uncombinea  beat  in  it,  is  in  equiUbrio  with  that  in  the 
vapour,  and  therefore  it  is  not  difpored  to  abforb  any 
of  that  heat  which  is  combined  as  an  ingredicnt  of  thia 
vapour,  and  gives  it  iu  elafiicity.    For  this  mibn,  it 
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happens  that  water  will  not  boil  till  its  «Iiok  ttA  be  _ 
bcated  up  to  212*  >  Sbt  if  the  upper  part  be  coUer,  it  l^ 
robs  the  rifing  bubble  of  that  beat  which  ii  necc&iy 
for  its  elaAidty,  (b  that  it  immediately  coUapiĕ*  agaia, 
and  the  liufsce  of  the  water  renuuns  fttll.  TIhs  may 
be  perceived  by  holding  water  in  a  Florencc  fiaflL  o*er 
a  lamp  or  chofier.  It  will  be  obfi;rved,  fbme  ttnM  be- 
f(xe  the  real  ebuUition,  that  fome  bubbles  aie  kmA 
at  the  bottom,  and  get  up  a  veiy  little  way,  «nd  tbcn 
difappear.  Tbe  difiances  whicb  they  reach  befoTe  cd- 
lapfing  increaiĕ  as  the  water  continues  to  warm  £utlicr 
up  the  mals,  till  at  laft  it  breaks  out  into  boiling.  lf 
the  bandle  of  a  tea-kettle  be  grafped  with  the  band, 
a  tremor  will  be  Celt  for  fome  little  time  before  boiling, 
arifing  from  the  little  fuccufiwns  whicb  are  prodoced  bjr 
the  collapGng  of  the  bubbles  of  vapotir.  Tbis  is  noch 
Biore  vioIent,  and  is  really  a  remarkable  phenomenoii,  if 
we  fuddenly  plimge  a  lump  of  led  bot  iron  into  a  veffel 
af  cold  water,  taking  care  that  no  red  part  be  ncar  tbe 
furface.  If  the  hand  be  now  applied  to  the  fide  of  the 
vefiel,  a  moft  violent  tremor  is  £elt,  and  fometimes  ftrcng 
thurops :  thefe  ariie  from  the  collapfing  ef  very  lai|e 
bubbles.  If  the  upper  part  of  the  iron  be  too  bot,  it 
warms  the  Airrounding  water  Ib  much,  tbat  the  bubbles 
from  below  come  up  through  it  uncondenied,  and  pto- 
duce  ebullition  without  this  fuccuflion.  The  g^reat  re- 
femblance  of  this  ticmor  to  tbe  feeling  wbich  we  hase 
during  the  Atock  of  an  eartbqoake  has  led  many  to  hf- 
pofe  that  theic  lait  are  produced  in  tbe  iame  way,  aad 
their  hypothefis,  notwithAanding  the  objedions  wUch 
we  bave  ellewhere  Aated  to  it,  is  by  00  means  unfea- 
fible.    ' 

It  is  owing  to  a  fimilar  cau£e  that  violent  thumps  areThak 
IbmeUmes  felt  on  the  bottom  of  a  tea-kcttle,  efpediU7*'"^ 
one  which  has  been  long  in  ule.  Such  are  frequentl3rij'jjj|['l 
ctuAed  on  the  bottom  with  a  ftony  concretion.  Tbis^i*] 
fometimes  is  detached  in  little  lcale*.     When  one  ^■pt^  ! 
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thefe  is  adhering  by  one  end  to  the  bottom,  the  wa- 
ter  gets  bctween  them  in  a  ihin  film.  Hence  it  may  be 
heated  confiderably  above  the  boiling  tempeiatnre,  and 
it  fuddenly  liies  up  in  a  large  bubble,  whicb  nA\»^tm 
immediatcly.  A  fmooth  Aulliiig  lying  on  the  bottosi 
will  produce  this  appearance  very  violently,  or  a  thimliie 
with  the  moiith  down. 

In  order  to  make  water  boil,  tbe  fire  muft  be  ap.Witsi 
pUed  to  tbe  bottom  or  fiides  of  the  veffel.  If  die'^^' 
heat  be  applied  at  the  top  of  the  water,  it  will  wa&J^^ 
away  without  boiling-;  for  the  veiy  fuperficial  particlesi,,^^ 
are  firft  fupplied  with  the  heat  neceSaiy  for  rendciiiigiBncii 
tbem  elaiiic,  and  they  fiy  off  witbout  agitating  tlKs^i'*^ 
reft  (a).  ^ 

Since  thb  dliengagemeat  of  Tapour  is  the  c£fefi  cf 


(a)  We  explaiaed  the  opa^ue  and  doudy  appearance  of  fteam,  by  CiyinK  that  the  vapour  is  condenlĕd  fay  eo> 
ining  into  cont«ft  with  tbe  cooler  idr.  There  is  fomething  in  the  tbrm  of  this  cloud  which  is  yety  inezplinbl& 
The  particlei  of  tt  are  (bmetimes  Tery  diftingiufliable  by  tne  eye ;  but  tbey  haTe  not  the  fmart  ftar-like  brilliaDey 
of  very  fmall  drops  of  water,  but  give  the  &inter  rcBc^on  of  a  very  thin  film  or  veficle  like  a  foap  bubblc.  If  wc 
«ttend  al(b  to  their  motlon,  we  fee  them  deicending  very  ilowly  in  comparifon'  vritb  the  defcent  of  a  folid  drop ;  snd 
tbis  veficular  conAilution  is  eftabliflied  beyond  a  doubt  by  looking  at  a  candle  through  a  doud  of  fieam.  It  ii  &tn 
fiirrounded  by  a  faint  balo  with  prifinatical  colours,  predfely  fucb  as  we  can  demonftrate  by  optical  laws  to  belsu 
to  a  coUe£tion  Qf  veficles,  but  totaUy  diCEeient  from  the  halo  which  would  be  produced  by  a  collc£tiaa  of  ialii 
4(«pf •    JU  if  Yerjr  difficttU  to  conceiTe  hmr  the&  ^cGsks  caa  be  fonacd  of  watery  paidcles,  each  of  which  wis  £»• 
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HaĔ.   iti  e!afticity,  and  fince  this  elafUcity  !s  a  determined 

■¥  '" '  fim:e  when  ihe  temperature  is  given,  it  fallows,  that 

'*jj     Aoids  cannot  bml  till  the  eladicity  of  the  vapour  over. 

l^itiUcomes  the  preAure  of  the  incumbent  iluid  and  of  the  at* 

jaAici-  inofpbeie.    There&re,  when  this  prelTure  b  removed  or 

;'tte    dirainiihed,  the  Auids  muft  fooner  overcome  what  re- 

"^   mains,  and  boil  at  a  lower  temperature>     Accordingly 

j|^„f^.It  is  obferved  that  water  will  boil  in  an  exhaufted  recei- 

c  io.    ver  when  of  the  heat  of  the  human  body.     If  two  glab 

mt    balls  A  and  B  (fig.  i .)  be  conne£led  by  a  Aender  tube, 

*■       and  one  of  them  A  be  filled  with  water  (a  fmall  open* 

^      ing  or  pipe  b  being  Ieft  at  top  of  the  otber),  and  this 

.  I,     be  made  to  boil,  tne  vapour  produced  from  it  will  drive 

all  the  air  out  of  the  other,  and  will  at  laft  come  out 

hieli^  producing  (learo  at  tlie  mouth  of  the  ptpe.    Wlien 

the  ball  £  is  ol)ferved  to  be  occupied  by  tranfparent  va. 

ponr,  we  may  conclude  that  the  air  is  completely  ex- 

pelled.     Now  Ihut  the  pipe  by  ilicicing  it  into  a  piece 

of  tallow  or  bees-wax  ;  the  vapour  in  B  will  foon  con- 

denfe,  and  there  will  be  a  vacuum.     The  ilame  of  a 

lamp  and  blow>pipe  being  direded  to  the  little  pipe, 

wtll  caufe  it  immedialely  to  clofe  and  ieal  hermctically. 

We  now  have  a  pretty  indrument  or  toy  called  a  Pulse 

GUSS.     Grafp  the  ball  A  in  the  hoUow  of  the  hand ; 

the  heat  6f  the  hand  will  immediately  expand  the  bub- 

ble  of  vapour  which  may  be  in  it,  and  this  vapour  will 

drive  the  water  into  B,  and  then  will  blow  up  through 

it  &r  a  long  while,  keeping  it  in  a  ftate  of  violent  ebul- 

lition,  as  long  as  there  rrmains  a  drop  or  falm  of  waler 

in  A.     But  carc  muft  be  taken  that  B  is  all  ihe  while 

kept  cold,  that  it  may  condenfe  the  vapour  as  h&  as  it 

riies  through  the  water.     Touching  B  with  the  hand, 

or  breatbing  warm  on  it,  will  immediately  ftop  the  ebuU 

Jition  in  iu     When  the  water  in  A  has  thus  been  diili- 

pated,  grafp  B  in  ihe  hand  ;  the  waterwill  be  diiven  in- 

to  A,  and  the  ebullition  will  take  place  there  as  it  did 

in  B.     Putting  one  of  the  balls  into  the  mouth  will 

make  the  ebulhtion  more  violent  in  the  other,  and  the 

one  in  the  mouth  will  feel  very  cold.     This  is  a  pretty 

iIluftration  of  the  rapid  abforption  of  the  heat  by  the 

IMUticles  af  water  which  «re  thus  converted  into  elaAic 

▼apoiir.     We  have  feen  this  little  toy  fufpended  by  the 

sniddle  of  the  tube  like  a  balance,  and  thus  placed  in 

the  infide  of  a  window,  having  two  holes  a  and  b  cut  in 

the  pane,  in  fuch  a  Clualion  that  when  A  is  full  of  wa- 

ter  and  preponderates,   B  is  oppoiite  to  the  hole  b. 

WheDever  the  room  became'  fufficiently  warm,  the  va- 

poiir  was  fonned  in  A,  and  immediately  drove  the  wa- 

ttt  into  B,  which  wafs  kept  cool  by  the  air  coming  into 

ihe  ro<xa  through  the  hole  L    By  this  means  B  was 

.made  to  proponderate  in  its  tum,  and  A  was.  theii  op- 

poAte  to  the  hole  a,  and  the  procefs  was  now  tepeated 

jn  tbe  oppc^te  dircAion }  and  this  amufement  continued 

as  long  as  the  room  was  warm  enbugh. 

We  know  that  liquors  difier  eKceedingly  in  the  tem- 
leTperatares  neceSary  for  their  ebullition.  This  form$  the 
8-        Voi-  XIX.  Part  II. 
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great  chemlcal  diilindion  between  Yolalile  and  S&ti  bo- 
dies.  But  the  difierence  of  temperature  in  which  they  " 
boil,  or  are  converted  into  permanently  elaiHc  vapour, 
under  the  preSiire  of  the  atmofphere,  is  not  a  certain 
meafure  of  their  diSetences  of  voIatility.  The  naturar 
boiling  point  of  a  body  is  that  in  which  it  will  be  con- 
verted  into  elaftic  vapour  under  no  preSure,  or  in  vacuo,. 
The  boiling  point  in  the  (^en  air  depends  on  the  law  of 
the  elaiUcity  of  the  vapour  in  relatioti  to  its  heat.  A 
iluid  A  may  be  Iefs  voIatile,  that  is,  may  require  more 
heat  to  make  it  boil  ia  vaaio,  than  a  fluid  B  :  But  if 
the  elafticity  of  the  vapour  of  A  be  more  increaCsd  by 
an  increare  of  temperature  than  that  of  the  vapour  of 
B,  A  may  boil  at  as  low,  or  even  at  a  lower  tempera- 
ture,  in  the  open  air,  than  B  does ;  for  the  increared 
elafticity  of  the  vapour  of  A  may  fooner  overcome  the 
preAure  of  the  afmofphere.  Few  experiments  have  been 
made  on  the  relation  between  the  temperature  and  the 
elaAicity  of  different  vapours.  So  long  ago  as  the  year 
1 765,  we  had  occaiion  to  examine  the  boiling  points  of 
all  iuch  l)quors  as  we  could  manage  in  an  air-pump  ; 
that  is,  fuch  as  did  not  produce  yapours  which  deftroy- 
ed  the  valves  and  the  leathers  of  the  piftons  :  and  we 
thought  that  the  experiments  gave  us  reafon  to  conclude, 
that  the  elafticity  of  all  the  vapours  was  aiFefled  by  heat 
nearly  in  the  fame  degree<  For  we  found  tbat  the  dif-  Di^ĕrenca. 
ference  between  their  boiling  points  in  the  air  and  Hibetween 
vacuo  was  nearly  the  famc  in  all,  namely,  about  1 20  de- ''""' '^'' 
grees  of  Fahrenheit's  thermometer.  It  is  exceedinglyl"^P;J|j 
difticult  to  make  experiments.of  this  kind  :  Tlie  va- ,-„  «nrira  a- 
pours  are  fo  condenlible,  and  change  their  elafticity  fo  bout  ii«°* 
prodigiouily  by  a  tritling  change  of  temperature,  that 
it  is  aimoft  impoinble  to  examine  this  point  with  preci- 
iion.  It  is,  hoM°ever,  as  we  Ihall  fee  by  and  bye,  a  fub- 
je£l  of  conriderable  pr<)flical  in<^ortance  in  the  mechanic 
arts  ;  and  an  accurate  knoiyledge  of  the  relation  would 
be  of  great  ufe  alfo  to  the  dilliller :  and  it  would  be 
no  Ie(«  tmportant  to  d<fcover  the  relation  of  their  elafti- 
cily  and  deniity,  by  exainining  their  compreiTibility,  in 
the  fame  manner  as  we  have  afcertained  the  relation  in 
the  cafe  of  what  we  call  aerial Jtuidt,  that  is,  fuch  as  we 
have  nevcr  obfervcd  in  the  form  of  l!quids  or  foIid5,  ex. 
cept  in  confequence  of  their  union  with  each  other  or 
wilh  other  bodies.  In  the  artide  Pkeumatics  we 
took  notice  of  it  as  fomething  like  a  natural  law,  that 
all  thefe  airs,  or  gafes  as  they  are  nffw  called,  had  theic 
elafticity  very  nearly,  if  not  exa£lly  proportional  to  their 
deniity.  This  appears  from  the  experiments  of  Achard^ 
of  Pontana,  and  others,  on  vital  air,  inAan-.mable  air, 
iixed  air,  and  fome  others.  It  gives  us  ibme  prefump- 
Uon  to  fuppofe  that  it  holds  in  all  elaAic  vapours  what- 
,  ever,  and  that  it  is  conneded  with  their  elafticity  ;  an^ 
it  renders  it  fomewhat  probable  that  they  are  all  elaftic,  ' 
only  becatife  the  caufe  of  heat  (the  matter  of  fire  if  you 
will')  is  elaftic,  and  that  their  law  of  elafticity,  in  rerpe£t 
of  denfity,  is  the  fame  with  that  of  fire.  But  it  mutt 
4  M  be 


nmnded  with  many  parlicles  of  fire,  now  communicated  lo  the  air,  and  how  each  of  thefe  veficles  ihall  include  with« 
in  it  a  ball  of  air  ;  but  we  cannot  refu(e  the  fad.  We  know,  that  if,  while  linfeed  oil  is  boiling  or  nearly  boiling, 
tke  {urface  be  obIiqueIy  ftruck  with  the  ladle,  it  will  be  daihed  into  a  prodigious  number  of  exceedingly  fmall  ve> 
ficles,  which  will  iloat  about  in  the  air  for  a  long  while.  Mr  Sauiture  was  (we  think)  the  firft  who  diftin£Uy  ob- 
iierYed  this  veficular  form  of  m>fts  and  clouds ;  and  he  makes  coitfiderabk  ufe  of  it  in  explaining  feveral  phenomep» 
•f  the  atmorpbere, 
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Stcam.  be  oblemd,  that  although  we  thus  aiEgn  the  elailicity 
of  fire  as  the  immediate  caure  of  the  eUHicity  of  vapour, 
in  the  fame  way,  and  ou  the  iame  grounds,  that  we 
arcribe  the  Auidity  of  biine  to  the  Suidity  of  the  water 
«ityof  BuidsWhich  holds^the  foli<l  falt  in  folution,  it  does  not  follow 
m»y  be  ow.  tJjat  this  b  owing,  as  is  commonly  fuppofed,  to  a  repul- 
""S*  fion  or  tendency  to  recede  from  each  other  exerted  by 

the  particles  of  fire.  We  are  as  much  entitled  to  in£er 
B  repulfion  of  unlimited  extent  between  the  particles  of 
water ;  for  we  fee  that  by  its  means  a  fingle  particle  of 
fea-falt  becomes.  diiTeminated  through  ihe  whole  of  a 
▼ery  large  veflel. .  If  water  had  not  been  a  vifible  and 
palpable  fubftance,  and  the  falt  only  had  been  vifible 
and  palpable,  we  might  bave  tbrmed  a  fimilar  notion  of 
chemical  folution.  But  we,  on  the  contrary,  have  con- 
fidered  the  quaquaverfum  motion  or  expanGon  of  the 
lalt  as  a  diiTemination  among  tbe  particles  of  water  j  and 
we  have  afcribed  it  to  the  ilrong  attradion  of  the  atoms 
of  falt  for  the  atoms  of  water,  and  the  attra£lion  of 
thef<»  laft  for  each  other,  thinking  that  each  atom  of  falt 
Bccumulatcs  round  itielf  a  multitude  of  watet;  alems, 
and  by  fo  doing  muft  recede  from  the  other  fa]ine  atoms. 
Nay,  we  farther  feej  that  by  forces  which  we  naturally 
confider  as  attra^tions,  an  expanfion  may  be  produced  of 
tlie  whole  mafs,  which  will  a£t  againtt  extemal  me- 
chanical  forces,  It  is  thus  that  wood  fwells  with  al- 
moft  infuperable  force  by  imbibing  moiAure  ;  it  is  thus 
that  a  fponge  immeriĕd  ia  water  becomes  really  an  ela" 
ftic  compreAible  body  ;  refemhling  a  blown  bladder  ; 
and  there  are  appearanccs  which  warrant  us  to  apply 
this  mode  of  conception  to  elaftic  fiuids.— When  air  is 
fuddenly  compreSed,  a  thermometer  included  in  it  (hows 
a  riie  of  temperature ;  that  is,  an  appearance  of  heat 
now  redundant  which  was  formerly  combined.  The  heat 
feeros  to  be  fqueezed  out  as  the  water  from  the  fponge. 
t(  Accordingly  thjs  opinion,  that  the  elafticity  of  fteam 

Arcribed  byand  other  vapours  is  owing  merely  to  the  attra£lion  for 
foine  to  at-  gre,  and  the  conrequent  diATemination  of  their  particles 
through  the  whole  mafs  of  fire,  has  been  entertained  by 
many  naturaliils,  and  it  has  been  afcribed  entirely  to 
attraSion.  We  by  no  means  pretend  to  decide  ;  but 
we  think  the  analogy  by  far  too  (light  to  found  any 
confident  ojMnion  on  it.  The  aim  is  to  folve  phenomena 
by  attraAion  only,  as  if  it  were  of  more  eafy  concep- 
tion  than  repulfion.  Confidered  merely  as  fa£ls,  they 
are  quite  on  a  pa^  The  appearances  of-  nature  in 
which  we  obferve  aflual  receites  of  the  parts  of  body 
from  each  other,  are  as  diftinfl,  and  as  frequent  and  fa- 
tniliar,  asthe  appearances  of  adual  reproach.  And  if 
we  attempt  to  go  fartber  in  our  contemplation,  and  to 
conceive  the  way  and  the  forces  by  which  eitber  the 
lipproximatiQn  or  receAes  of  the  atoms  are  produced, 
we  muft  acknowledge  that  we  have  no  conception  of 
the  matter4  ^nd  we  can  only  fay,  that  there  is  a  caufe 
of  thefe  motions,  and  we  call  it  a  force,  as  in  every  cafe 
of  the  produ£tion  of  motion.  We  call  it  attrad^on  or 
repulSon  juft  as  we  happen  to  contemplate  an  accefs  or 
a  recers.  £ut  the  analogy  here  is  not  only  Aight,  but 
imperfe£l,  and  fails  moft  in  thofe  cafes  which  are  moft 
fimple,  and  where  we  Aiould  expe£l  it  to  be  moft  com- 
plete.  We  can  fqueeze  water  out*  of  a  fponge,  it  is 
true,  or  out  of  a  piece  of  green  wuod  j  but  when  the 
white  of  an  egg,  the  tremella,  or  fome  gums,  fwell  to' 
a  hundred  times  their  dry  dimenfions  by  imbibing  water, 
we  cannot  fqueeze  out  a  particle.     If  Huidity  (for  the 
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traAion, 
Iiut  impro- 
perly. 


reafoning  muft  equa]Iy  appIy%to  this  as  to  vapooraat  Stnl 
nefs)  be  owing  to  an  accumulation  of  the  eslended'"*^ 
malter  of  fire,  which  gradually  expanded  the  fohd  by 
its  very  minutc  additions  ;  and  if  ihe  accumBlation  round 
a  particle  of  ice,  which  is  ncceSiu-y  for  making  it  a  pir- 
ticle  of  water,  be  fo  great  in  comparifon  of  what  giv«s 
it  the  expanfion  of  one  degree,  as  esperuDent  obHgcs 
us  to  conclude— it  feems  an  ineviiable  con{cquence  tiat 
all  Auids  Atould  be  many  times  rarei  than  the  folids  irom 
which  they  are  produced.  But  we  know  that  the  dif. 
ference  is  ttiiling  in  all  ca&s,  and  in  Ibme  (water,  fot 
inftance,  and  iron)  the  folid  is  raier  than  the  Suid, 
Many  other  arguments,  (each  of  them  perhaps  of  Httle 
weight  when  taken  alone,  but  which  are  aU  fyftemati-^l< 
cally  conneded)  concur  in  rendering  it  much  moie  ^^"^ 
probable  that  the  matter  of  fire,  in  caufing  elaflicity,^Q^', 
a£ls  immediately  by  its  own  elafticity,  which  we  cannotpii!&»| 
conceive  in  any  other  way  than  as  a  mutual  tendency  in>^"'i 
its  particles  to  receive  from  each  other  ;  and  we  doubt^*'*™ 
not  but  that,  if  it  could  be  obtained  alone,  we  (hould 
find  it  an  elaftic  fluid  like  air.  We  even  think  thtt 
there  are  cafe$  in  which  it  is  obferved  in  this  ftate.  The 
elattic  force  of  gunpowder  is  very  much  beyond  tbe 
elafticity  of  all  the  vapours  which  are  produced  iil  iti 
deAagration,  each  of  them  being  expanded  as  much  as 
we  can  reafonab]y  fuppo(e  by  the  great  heat  to  nhich 
they  are  expofed.  The  writer  of  this  article  esploded 
fome  gimpowder  mixed  with  a  confiderable  portion  o( 
finely  powdered  quartz,  and  another  parcel  mixed  «ith 
fine  filings  of  copper.  The  elaRicity  was  meafured  by 
the  penetration  of  the  ball  which  was  difcharged,  and. 
was  great  in  the  degree  now  mentioned.  The  ejcpeii- 
ment  was  fo  conduded,  that  much  of  the  quartz  and 
copper  was  colle£Ud  ;  none  of  the  quartz  had  been 
melted,  and  fome  of  the  copper  was  not  melted.  Tle 
heat,  therefore,  could  r>ot  be  fuch  as  to  explain  the 
elafticity  by  expanfion  of  the  vapours ;  and  it  becanie. 
not  improbable  that  fire  was-  aAing  here  as  a  detached 
chemical  iluid  by  its  own  elailicity.  But  lo  retum  to 
our  fubjeft. 

There  is  one  circumftanccr  in  which  we  think  ont    n 
own  experiments  ihow  a  remarkable  difference  (at  leaSl'»'*^ 
in  degree)  betweep   the  condenfible  and  incondenCbleJ!"* 
vapours.     It  is  well  known,  that  when  ail  is  very  fnd-j,^, 
denly  expanded,  cold  is  produced,  and  heat  when  it  KiaSk 
fuddenly  condenfed.     When  making  experimenls  with>«iiM 
the  hopes  of  difcovering  the  connedion  between  the''™f 
elafticity  and  denfity  otthe  vapours  of  bmling  water,'*'^' 
and  alfo  of  boiling  fpirit$  of  turpentine,  we  fonnd  the 
change  of  denfity  accompanied  by  a  change  of  tempeit'; 
ture  vaflly  greater  than  in  the  cafe  of  incoercible  gales. 
When  the  vapour  of  braling  waler  was  fuddenly  allowtd 
to  expand  into  five  timet  its  bulk,  we  obferved  the  de- 
preiTion  of  a  large  and  fenfible  air  thermometer  to  be       , 
at  leaft  four  or  five  times  greater  than  in  a  Smilar  rx' 
panfion  of  common  air  of  the  fame  tenrperature.    The 
chemical  reader  will  readily  fee  reafons  fat  expeding, 
on  the  contrary,    a  fmaller   alteration  of  temperatntt, 
both  on  account  of  the  much  greater  rarity  of  the  Aoid,       j 
and  on  account  of  a  partial  condenfation  of  its  «ater  Ji 
and  the  confequent  difengagement  of  combined  heat.     ^ 

This  diSerence  in  the  quantity  of  fire  whichisconi-|^ 
bined  in  vapours  and  gafes  is  fo  conAderable,  as  to  an-tbt 
thorize  us  to  fuppofe  that  there  is  fome  difFerence  in  thecJi 
chemical  conllitution  of  vapours  atid  gaies,  tnd  that  tl>*|^ 
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conne^on  between  the  ipecific  baies  of  the  Tapoor  and 
'  the  iire  which  it  contains  i$  not  the  faine  in  air,  for  in- 
(lance,  as  in  the  vapour  of  boiling  water  ;  and  this  dif- 
ference  maj  be  the  reafon  wliy  the  one  is  ealily  conden- 
iible  by  cold,  whtle  the  other  has  nerer  been  exnibited  in 
a  liquid  or  Tolid  form,  except  by  means  of  its  chemical 
nnion  with  other  fub{lances.  In  this  particular  inRance 
ire  know  that  there  is  an  elTential  diSerence — that  in 
'vital  or  atmofpheric  air  there  is  not  only  a  prodigious 
quantity  of  fire  which  is  not  in  the  vapour  of  water,  but 
that  it  alfo  contains  light,  or  the  caufe  of  light,  in  a 
combined  Aate.  This  is  fully  evinced  by  the  great 
difcovery  of  Mr  Cavendilli  of  the  compolilion  of  water. 
Here  wc  are  taught  that  water  (and  confequently  its 
vapour)  confifts  of  air  from  which  the  light  and  greatell 
part  of  the  fire  have  been  feparated.  And  the  fubfe- 
quent  difcovenes  of  the  celebrated  Lavoifier  ihow,  that 
almoll  all  the  condenfible  gafes  with  which  we  are  ac- 
quainted  confiIl  either  of  airs  which  have  already  loil 
much  of  their  fire  (and  perhaps  light  too),  or  of  matters 
in  which  we  have  no  evidence  of  iire  or  light  being  com- 
bined  in  this  roanncr. 

This  confideration  may  go  far  in  espl^ning  this  dlf- 
ference  in  the  condenfibilily  of  thefe  diiTerent  fpecies  of 
aerial  Auids,  the  gafes  and  the  vapours  ;  and  it  is  with 
this  qualification  only  ihat  we  are  diTpo^ed  to  allow  that 
all  bodies  are  condenfible  into  liquids  or  folids  by  ab- 
Ilta£ling  the  heat.  In  order  that  vital  air  may  become 
liquid  or  foHd,  we  hold  that  it  is  not  fuflicient  that  a 
body  be  prefented  to  it  whicb  ihall  fimply  abAra^  its 
heat.  This  would  only  abilraA  its  uncombined  fire. 
But  another  and  much  larger  portion  remains  chemically 
combined  by  means  of  light.  A  cheraical  aihnity  muft 
bc  brought  into  aftion  which  raay  abilraft,  not  thc 
fire  from  the  oxygen  (to  fpeak  the  language  of  Mr  La- 
voifier),  but  the  oxygen  from  the  fire  and  light.  And 
our  produ£lion  is  not  the  detached  bafis  of  air,  but  de- 
tached-heat  and  light,  and  the  fonnation  of  an  oxide  of 
fome  kind. 

To  proiiscute  the  chemical  confideration  of  Steams 

farther  than  thcfe  general  obfervations,  vrhich  are  ap- 

plicable  to  all,  would  be  almoit  to  write  a  treatife  of 

chemillry,  and  would  be  a  repetition  of  many  thJngs 

which  have  been  treated   of  in  fulficient  detail  in  otker 

articles  of  this  woik.     We  ihall  ther»fore  conclude  this 

article  with  fome  olher  obfervations,  which  are  alfo  ge- 

neral,  with  refpeft  to  the  diiferent  kinds  of  coercible 

vapours,  but  which  have  a  particular  relation  to  the  fol- 

lowing  article. 

,       .         Sleam  or  vapour  is  an  elailic  iiuid,  whore  elailicity 

tdi&rent  ^^*"*^*'  '^"  preiTure  of  the  atmofphere;  and  it  has  been 

produced  irom  a  foIid  or  liquid  bcdy  raifcd  to  a  fufl[icient 

temperature  for  giving  it  this  elailicity  }    that  is,  for 

«riing  »s  caufing  the  iluid  to  boil.     This  teniperature  muft  vary 

with  tne  preirure  of  the  air.     Accordlngly  it  is  found, 

that  when  the  air  is  light  (indicated  by  the  barometer 

being  low),  the  fluid  will  boil  fooner.     When  the  ba- 

rometer  ilands  at  30  inches,  water  boils  at  the  tempe- 

rature  112°.     If  it  ilands  fo  low  as  a8  inches,  water 

wll  boil  at  2o8-}.     In  the  plains  of  Quito,  or  at  Gon- 

dar  in  AbyAinia,  where  the  barometer  ftands  at   about 

k  21  inches,  watei-  wjll  boil  at   195°.     Hijjhly  re6>ified 

f  alcohol  wtll  boil  at  160",  and  vitriolic  ether  will  boil 

■  «t  88°  or  89*.     This  is  a  temperature  by  no  means  un- 

commoB  in   4hefe  placcs ;  nay,    the  air  is  fTcquentIy 


tml 


IVUA£ 
>SUVA- 

um. 


mni 
t  di&rent 

«es»c- 
««fjror 


S    T    E 

warmer.    Vitriolic  ether,  therefore,  is  a  li(}uor  whith    Stean». 

can  hardly  be  knoivn  in  thofe  countries.     It  ishardly'"" 

poinble  to  preferve  it  in  that  form.     If  a  phial  have  not 

its  ftoppeT  firmly  tied  down,  it  will  be  blown  out,  and 

the  liquor  w!Il  boil  and  be  diilipated  in  ileam.     On  the 

top  of  Chimbora^ao,  the  human  blood  muA  be  difpofed 

to  give  out  air-bubbles. 

We  faid  fome  time  ago,  that  %ve  had  concluded,  from  .    i\. 
fome  experiments  made  in  the  rectiver  of  an  air.pump,i,oii  under 
tbat  iluids  boil  in  vacu9  at  a  temperature  nearly  I20the  preiTure 
degrees  lower  than  that  neceirary  for  their  boiling  in  oi  thc  va- 
the  open  air.     But  we  now  fee  that  this  muft  have  been  P?"' "'''^h 
but  a  grofs  approximation  j  for   in   thele  «"penments^j^^j^jij, 
the  Auids  were  boiling  under  the  preifure  of  the  vapourthe  cunclul 
wbich  they  produced,  and  which  could  not  be  abftrai£led  lion  inen. 
by  working  the   pump.     It   appears  from  the  experi- 'i'™**."' 
ments  of  Lord  Charlcs  Cavendi{li,  mentioned  in  the  ar-"  i^^tjcU 
ticle  Pneumatics,  that  water  of  the  temperalure  y^^app^ilma- 
was  converted  into  elartic  vapour,  which  balanced  a  preC-  tioo. 
'  fure  of  -j-ths  of  an  inch  of  mercury,  and  in  this  ftate  it 
occupied  the  receiver,  and  did  not  allow  the  mercury  in 
the  gauge  to  fink  to  the  Ievel.     As  faft  a»  this  was  ab- 
Ilraded  by  working  the  air-pump,  mote  of  it  was  pro- 
duced  from  the  furtRce  of  the  water,  fo  that  the  preAlire 
continued  the  fame,  and  the  water  did  not  boil.     Had 
it  been  poiTible  to  produce  a  vacuum  above  this  water, 
it  would  bave  boiled  for  a  moment,  and  would  even  have 
continued.to  boil,  if  the  receiver  could  have  been  kept 
very  cold. 

tJpon  reading  thefe  esperiments,  and  fomc  very  curi- .    **  ,   f 
ous  ones  of  Mr  Naime,  in  the  Pbil.  Tranf.  vol.  lxvii.  e^peri. 
the  writer  of  this  arlicle  was  induced  to  esamine  morement»to 
particularly  the  relation  between  ihc  temperalute  of  the  determine 
vapour  and  its  elafticily,  in  Ihe  following  manner  :  j''*  lelation 

ABCD  (fig.   2.)  is  the  feaion  of  a  fmall  digefter^e'7empe, 
made  of  copper.     Its  lid,  which  is  faftened  to  the  body  rature  of 
with  fcrews,  is  pierced  with  three  holes,  each  of  which  vapour  and 
had  a  fmall  pipe  foldered  into  it.     The  firft  hole  was  "'* ''''*''^^'- 
fumiflied  xvith  a  brafs  fafety-valve  V,  nicely  fitted  to  it  ^*  , 
by  grinding.    The  area  of  this  valve  was  exadly  ^th  of 
an  inch.    There  refted  on  the  ftalk  at  top  of  this  valve 
the  arm  of  a  fteelyard  carrying  a  iliding  weight.     This 
arm  had  a  fc9lc  of  equal  parts,  fo  adjufted  to  the  weight 
that  the  number  on  tthe  fcale  correfponded  to  the  inches 
of  mercury,  whofe  preflure  on  the  under  furface  of  the 
valve  is  equal  to  that  of  the  fteelyard  on  its  top  ',  fo  that 
when  the  weight  was  at  the  divifion  10,  the  preiTure  of 
the  fteelyard  on  the  valve  was-  iuft  equal  to  that  of  a 
column  of  mercury  10  inches  high,  and  '^th  of  an  inch 
bare.     The  middle  hole   contained  a  thecmometer  T 
firmly  fixed  into  it,  fo  that  no  vapour.could  efcape  by 
its  fides.     The  ball  of  this  thermometer  was  but  a  little 
way  below  the  Hd.     The  third  hole  received  occafion- 
ally  the  end  of  a  glafs.pipe  SGF,  wholĕ  defcending  leg 
was  about  36  inches  long.     When  this  iyphon  was  not 
ufed,  the  hole  was  properljr  ihut  with  a  plug. 

Thc  veflel  was  half  filled  with  diftilled  water  which 
had  been  purged  of  air  by  boiling.  The  lid  was  then 
fixed  on,  having  the  third  hole  S  plugged  up.  A  lamp 
being  plac^d  under  the  veirel,  the  water  boiled,  and  the 
fleam  iifued  copiouily  by  the  fafety-valve.  The  ther- 
mometer  ftood  at  215,  and  a  barometer  in  the  Ibom  at 
20.9  inches.  The  wcight  was  tben  put  on  the  fifth  di- 
vifion.  The  thermometer  immedlalely  begah  to  rife; 
and  wben  it  was  at  220,  the  iteam  i&ed  by  the  fides 
4  M  a  of 
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Stcitm.  of  the  valve.  The  ■weight  was  remoyed  lo  ihe  loth 
■*"'^'~~'  divifion  j  but  berore  the  thermometer  could  be  diiiindlly 
obrerved,  the  fteam  was  iiTuing  at  the  valve'.  The  lamp 
was  remoYed  faTther  from  the  bottom  of  the  veffel,  that 
the  progrefs  of  heating  might  be  more  moderate;  and 
whcn  the  Ileam  ceafcd  to  iffue  from  the  valve,  the  ther- 
mometer  was  at  227.  Tbe  weight  was  now  lhifted  to 
1 5  j  and  by  gradually  approaching  the  lanp,  the  Ileam 
again  liTued,  «nd  the  thermometer  was  at  1327.  This 
mode  of  trial  was  continued  ali  the  way  to  the  75th 
divifion  of  the  fcale.  The  experiments  were  then  re- 
peated  in  the  contraiy  order;  that  is,  the  weight  being 
Turpended  at  the  751^  divifion,  and  the  (leam  iffuing 
ftrongly  at  the  valve,  the  lamp  was  withdrawn,  and  the 
moment  the  fteam  ceafed  to  come  out,  the  therraome* 
ter  was  obferved.  The  fame  was  done  at  the  ^oth,  6jth, 
divifion,  &c.  Thefe  experiroents  were  feveral  times  re- 
peated  both  ways  ■,  and  the  means  of  all  the  refults  for 
«ach  divifion  are  exprefled  in  the  folIowing  table,  where 
column  iftexprefles  the  elaAicity  of  the  fteam,  being 
the  fum  of  29.9,  and  the  diviiion  of  the  fteelyard  ;  co- 
lumn  2d  exprtfi:s  the  temperature  of  tbe  fteam  cone- 
fpondinc  to  this  elaAicity. 


I. 

II. 

35  inches. 

219* 

40 

226 

45 

232 

50 

237 

55 

24» 

60 

247 

6S 

251 

73 

255 

75 

259 

80 

263 

85 

267 

90 

270J 

95 

274t 
278 

100 

lOJ 

281 

A  very  diSerent  pTocefs  was  neceffary  for  arcertaining 
the  elatlicily  of  the  Aearn  in  lower  temperatures,  and 
confcquentIy  under  fmaller  preffures  than  that  of  the 
«tmofphere.  The  gla($  fyphon  SGF  was  now  fixed  in- 
to  its  hole  in  the  lid  of  the  digerter.  The  waier  was 
made  to  boil  fmaitly  for  fome  time,  and  the  Aearn  rffued 
copiouAy  both  at  the  valve  and  at  the  fyphon.  The 
lower  end  of  the  fyphon  was  now  immerfcd  into  a  broad 
faucer  of  mercury,  and  the  lamp  inftantly  removed, 
end  every  thing  was  allowed  lo  giow  cold,  By  this  the 
Iteam  was  gradually  condenfed,  a;\d  the  mercury  rofe 
in  the  fyphon,  without  fenfibly  Gnking  in  the  fducer. 
The  valve  and  all  the  joints.were  fmeared  with  a  thick 
clnmmy  cement,  compofed  of  oil,  tallow,  and  rofin, 
which  effeftua]ly  prevented  all  ingrefs  of  air.  The  wea- 
ther  was  clear  and  frofty,  and  the  barometer  ftanding  at 
39.84,  and  the  theimometer  in  the  veffel  at  42**.  Tbe 
mercury  in  the  fyphon  ftood  at  29.7,  or  fomewhat 
liigher,  thus  Aiowing  a  yery  complete  condenfation. 
The  whole  veffel  was  furronnded  with  pounded  ice,  of 
'Jie  temperature  32°^  This  made  no  fenfible  change 
in  thf  height  of  the  mercury.  A  mark  was  now  made 
at  the  furf.ice  of  the  mercury.  One  obferver  was  fiji- 
tioned  at  the  thermometcr,  wlth  inRruAions  to  call  out 
Hs  the  thermometer  reached  tbe  divifions.  42,  47,  5.2» 
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57,  and  fb  on  by  every  five  degrees  till  it  dioold  attsbi    Itm 
the  boiling  heat.     Another  obferver  noted  the  corre-^ 
fponding  defcents  of  the  mercury  by  a  fcale  of  inches, 
which  had  itt  beginning  placed  at  29.84  from  the  fur> 
face  of  the  mercury  in  the  faucer. 

The  pounded  ice  was  now  removed,  and  the  lamp 
placed  at  a  confiderable  diftance  below  the  vefle],  {oj» 
to  warm  its  contents  very  ilowly.  Thefe  ob(ĕrvatioii( 
being  very  eafily  made,  were  feveral  times  repeated,  and 
their  mean  refults  are  let  down  in  the  following  table  i 
Only  obferve,  that  it  was  fottnd  diSicult  to  rtote  down 
the  defcents  for  every  fifth  degree,  becaufe  they  luc- 
ceeded  each  other  fo  faft.  £very  loth  was  judgcd  fuf- 
ficient  for  eflabli(hing  the  law  of  variation.  'llie  l:ift 
column  of  the  table  contains  the  teroperature,  and  the 
fecond  the  defcent  (in  inches)  of  the  meicory  fiom  the 
mark  29,84. 


32°       9 
40       o.i 

50  0.2 

60  0.35 

70  0-55 

80  0.82 

90  1.18             -' 

100  ■  1.61 

iio  2.25 

1 20  3.00 

'33  3-95 

140  5.rj 

150  6.72 

160  8.65 

170  11.05 

j8o  14-05 

J90  17.85 

2CO  22.62 

2J0  28.65 

Tour  or  five  numbers  at  the  top  of  ihe  coluron  of 
elaAicities  are  not  (b  accurate  as  the  others,  becaure  tbe 
mercury  paffed  pretty  quickly  through  thefe  points. 
But  the  progrels  was  extremely  regular  ihrough  the  ic- 
maining  points  ;  fo  that  the  elaAicities  correfponding  to 
temperatures  above  70°  may  be  confidered  as  very  accu- 
rately  afcertained. 

Not  being  altogether  fatisfied  with  the  method  em- 
ployed  for  meafunng  the  elafticity  in  temperatures  above 
that  of  boiling  waler,  a  better  form  of  experiment  was 
adopted.  (Indeed  it  tvas  the  want  of  other  apparatus 
which  made  it  nectffary  to  employ  the  fiarroer).  A  gla6 
tube  was  procured  of  the  form  reprefentcd  in  fig.  3.  hav-f-  . 
ing  a  little  ciAern  L,  from  the  top  and  bottom  or  which 
proceeded  the  fyphons  K  and  MN.  The  cifteni  cor- 
lained  mercury,  and  the  tube  MN  was  of  a  Aender  bore, 
and  was  about  lix  fect  two  inches  long.  The  end  K  was 
firmly  fixed  in  the  third  hole  Qf  the  lid,  and  tlie  lar.g 
leg  of  the  fyphon  was  fumi(lird  with  a  fcale  of  inchei, 
and  firmly  faftened  to  an  upright  poft. 

The  larop  was  now  applied  at  fuch  a  diftance  fism 
the  yeffel  as  to  warm  it  Aowly,  and  tnake  the  watet 
boil,  ihe  fteam  efcaping  for  fome  time  through  the  fafe- 
ty-V!ilve.  A  heavy  weight  was  then  fufpended  cn  tije 
Aeelyaid  ;  fuch  as  it  was  known  that  the  veffel  would 
fupport,  and  at  ihe  fame  time,  fuch  as  would  not  allow  i 
the  fleam  to  force  the  mercury  out  of  the  long  tohe. 
T)ie  thermometer  began  inunediately  to  rlTej  as  ai(b  tbe 

meicuiy. 
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nercnr^  in  the  tub«  MN.    Their  corTefpondent  itationt 
'  Bre  mark.ed  in  the  foUowing  table  : 


Temperature. 

EUJIkhy, 

ai2"» 

0.0 

iio 

^•% 

233 

14.6 

240 

25.0 

'250 

S^-P 

260 

50-4 

280 

64.2 

106^ 

This  forra  af  the  escperiment  is  much  more  fufceptible 
of  accuracy  than  the  other,  and  the  mearures  of  elailicity 
are  more  to  be  depended  on.  In  repeating  thc  expen- 
nent,  they  were  found  much  more  conllant }  wherea», 
in  the  former  method,  diRcrences  occurred  of  two  inches 
and  upwards. 

We  may  now  conneft  the  two  (ets  of  esperiments  in- 
to  one  table,  by  adding  to  the  numbers  in  this  ]aft  table 
the  conftant  height  sp.p,  which  was  the  height  of  the 
mercury  in  the  barometer  during  the  lail  fct  of  abfer- 
rattons. 


Temptrature. 
32" 
4^ 
50 
«0 
70 
80 
90 

JOO 

11« 

123 

140 

J.P 
16? 
170 
180 
193 
200 
210 
.  220 
230 
240 
250 
260 
270 
280 


Elajlicity, 
0.0 
O.I 
C.I 

0-35 

0-55 

0.82 

1.25 

1.6 

2.25 

3-0 
3-95 
J-'5 
6.72 
8.6s 
11.05 
14.05 
17.85 
22.62 
28.65 
358 
44-7 
54-9 
66.8 
80.3 
94.1 

105-9 


«1 

U-ht. 
mteil 

UrA. 
irL 


In  the  memoirs  of  ihe  Royal  Academy  of  Bf  rlin  for 
1782,  there  is  an  accouiit  of  f(iroe  experiments  made  by 
Mr  Achard  on  the  e1a{lrc  force  of  Aeara,  from  the  tem-  ' 
perature  32°  to  212**.  They  apree  extremtly  well  with 
thore  meniioned  here,  rarely  differing  more  ihan  two  or 
three  tenths  of  an  inch.  He  alPo  exirained  tbe  el.iRicity 
of  the  V4pour  produced  from  alcohol,  and  found,  ihat 
when  the  eluAicity  was  equal  to  that  of  the  vapout  of 
water,  the  temperature  was  about  35"  lower.  Thus, 
when  the  elallicity  of  both  was  meafured  by  28.  i  inches 
of  mercury,  the  temperat iire  of  the  watrrj  vapour  wa» 
209*,  and  that  of  the  fpirituous  rapour  was  173".  When 
the  ebrticily  ivat  18.5,  the  temperature  ot  ihe  water 
v(as  189.5,  and  that  of  the  alcohol  154.6.    Wben  ihe 


eUlHdty  tras  it.05,  the  water  was  168*,  tind  the  kU  Sttim. 
cohol  I34°.4>  Oblerving  the  diSerence  between  the ' 
temperatures  of  equally  dallic  vapours  of  water  and  al. 
cohol  not  to  be  conOant,  but  gradually  to  diiiiinith,  ia 
Mr  Achard*$  e^periments,  alone  with  the  claAicity,  it 
became  intereding  to  dircover  wnether  and  at  what  tem- 
perature  this  diSTerence  would  vani(h  altogether.  £x- 
periments  were  accordingly  made  by  the  writer  of  this 
article,  limilar  to  thofe  made  with  water.  They  were 
not  made  with  the  fame  fcrupuIous  care,  nor  repeated 
as  they  deferved,  but  they  furni(hed  rather  an  unexpe£t- 
ed  refult.  The  following  table  will  give  the  readqr  « 
diIUn&  notion  of  them  : 


Temfieraiure. 

Elajtkitij, 

3»?       . 

0.0 

40 

O.I 

6o 

0.8 

80 

0.8 

100 

3-9 

120 

6.9 

140 

12.2 

160 

21.3 

180 

34- 

200 

52.4 

220    , 

78-5 

240 

"5- 

We  fay  that  the  refult  was  unexpe^ed  ;  for  as  the  natu-  *"  unei-. 

ral  boilin?  point  feemed  by  former  experiments  to  be  J?'',^?'' "' 

in  ail  nuids  about  120"  or  more  below  their  boilmg p,^^^  ^he 

point  in  the  ordinary  preiTure  of  the  atmofphere,  it  was  tempen- 

reafonable  to  expeft  that  the  temperature  at  which  they  turesoT*...'  • 

ceafed  lo  emit  fenfibly  eladic  ileam  would  have  fome  <J."*"y  '^^'  ■ 

relation  to  thcir  temperatures  when  emitting  Aearn  o^"^^^^, 

any  determinate  elalticity.     Now  as  the  vapour  of  alco*  ^xA  ako.. 

hol  of  eladicity  30  has  its  temperature  about  36°  lowerhoU 

than  the  temperature  of  water  e^ually  elallic,  it  was  to 

■be  expefted  that  the  tempewture  at  which  it  ceafed  to 

be  fenfibly  affcfted  would  be  feveral  degrees  lower  than 

32°.     It  is  evident,  however,  that  this  is  not  the  c»&. 

But  this  !s  a  point  that  dererves  more  attention,  becauie  -- 

it  is'clofely  conne^ed  with  the  cheroical  relation   be- 

tween  the  element  (if  fuch  fhere  be)  of  fire  and  the 

bodies  into  whofe  compofition  it  feems  to  enter  as  a 

condituent    part.      What   is   the  temperature  32°,  to 

make  it  peculiarly  conneded  with  elaiticity  ?    It  is  a 

temperature  aiTumcd  by  us  for  our  own  conveniency, 

on  account  of  the  familiarity  of  water- in  our  experi-. 

ments.     Ether,  we  know,  boils  in  a   temperature  f»r  • 

below   thi«,  as  appears  from  Dr  Cullen's  experi.Tients 

narrated  in  the  ElTays  Phyiical  and  Literary  of  £din- 

burgh.     On  the  faith  of  former  experiments,  we  m^' 

be  pretty  certain  that  it  will  boil  in  yacuo  at  the  tem- . 

perature  — 14°,  becaufe  in  the  air  it  boils  at  -f»io6*.-. 

Therefore  we  roay  be  certain,  that  the  ileam  or  vapour 

of  ether,  when  of  the  temperature  32°;  will  be  very  fen- 

iibly  elartic.     Indeed   Mr  Lavoificr  fay5,  that  if  it  be 

expofed  in  an  exhaulled  receiver  in  winter,  its.vapour. 

will  fupport  mercury  at  the  height  of  10  ihches.     A 

feries  of  experiments  on  this  vapour  iimilar  to  ihe  aboye-. 

would  be  very  inftrudive.     We  even  wifl»  ihat  tbofe  on  , 

alcohol  wcre  roore  carefully  repeated.     If  we  draw  a . 

curve  linc,  of  which  the  ab^ciiTa  is  the  line  of  tempera- 

tures,  and  the  ordinales  are  the  correfpondiHg  hcights.«f  ' 

the  mercury  in Xbefe  expcriment$  on  Yt^^tet.and.  alcohol. 
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Spontape> 
.  out  evapo- 
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cured  by 
the  diiTol- 
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of  tbe  air. 
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«e  {Ii]^ll'obfetYe,  that  althoi^b  they  both  renribly  coin. 
ckie  at  32°,  and  have  the  ablciSa  for  their  common  tan- 
gent,  a  very  fmall  error  of  obfervation  may  be  the  caufe 
of  this,  and  the  curve  whicb  expTe(res  the  eladicity  of 
fpirituous  yapoor  may  really  interfe£l  ihe  other,  and  go 
backwards  conllderably  beyond  32". 

Tbis  range  of  experiments  give$  riie  to  ibme  curioua 
and  important  reiledions.  We  now  iee  that  no  parti- 
cular  temperature  is  neceATary  for  water  aAuming  the 
form  of  permanently  eladic  vapour  ■,  and  that  it  is  bigb- 
ly  probable  that  it  airumes  this  form  evcn  at  the  tempe. 
Tatnre3a°}  only  its  elalUcity  is  too  fmall  to  afford  us 
any  feniible  meafure.  It  is  well  known  that  even  ice 
evaporate$  (fec  experiments  to  this  purpofe  by  Mr  Wil- 
fon  in  thc  Philofophical  Tranfaftion$,  when  a  piece  of 
poliihed  metal  covered  witb  hov-froft  became  perfedly 
clear  by  expofing  it  to  a  dry  frofty  wind). 

£ven  mercury  evaporates,  or  is  converted  into  eladic 
vapour,  when  all  extemal  preSure  is  removed.  The  dim 
film  which  may  frequently  be  obferved  in  the  upper 
part  of  a  barometer  which  (lands  near  a  ftrcam  of  air, 
is  found  to  be  fmall  globules  of  mercury  Aicking  to  tbe 
infide  of  the  tube.  They  may  bc  fcen  by  the  help  of 
a  magnifying  glafs,  and  are  the  bell  teft  of  a  well  made 
barometer.  Tbey  will  be  entirely  removed  by  cauGng 
the  mercury  to  riie  along  the  tube.  It  will  lick  them 
all  up.  They  conliA  ormercuty  which  Uad  evaporated 
in  the  void  fpace,  and  was  aftenvard$  condenfed  by  the 
cold  glafs.  But  the  elafticity  is  too  fmall  to  occajion  a 
fenlible  depreiTion  of  the  column,  even  \vhen  confider- 
ably  warme^  by  a  candle.  , 

Many  philofophers  accordingly  imagine,  that  ^ponta. 
neous  evapoTation  in  low  temperatures  is  produced  in 
this  way.  But  we  cannot  be  of  this  opinion,  and  muft 
flill  thi'ik  tbat  this  kind  of  evaporation  is  produced  by 
the  diffolving  power  of  the  air.  When  moift  air  is  fud- 
denly  rareSed,  there  is  always  a  prccipitalion  of  water. 
This  is  moft  diftin£lly  feen  when  \ve  work  an  air-pump 
briikly.  A  mift  is  produced,  which  we  fee  plainly  fall 
to  the  bottom  of  the  receiver.  But  by  this  new  doc- 
trine  the  very  contrary  (bould  happen,  becauie  the  ten- 
dency  of  water  to  appear  in  the  daftic  form  is  ptomo. 
ted  by  removing  the  eittemal  pceffure }  and  we  really 
imagine  that  more  of  it  now  'adtually  becomes  fimple 
elaiiic  watery  vapaur.  But  the  mift  or  precipitation 
ihows  incontrovertibly,  that  there  had  been  a  previous 
^oTution.  Solution  is  performed  by  forces  which  a&  in 
tbe  way  of  attra£lion  ;  or,  to  exprefs  it  more  fafely,  fo- 
lutions  are  accompanicd  by  the  mutual  approaches  of 
the  partieles  of  the  menAruum  and  folvcd  :  all  fuch  ten- 
dencies  are  ohjeroed  to  increafe  by  a  diminution  of  di- 
ilance.  Hence  it  tmji  follow,  that  air  uf  double  denfi- 
ty  will  diffoIve  morp  tban  twice  as  much  watcr.  There- 
fore  when  we  fuddenly  rarefy  faturated  air  (even  though 
its  beat  ftiould  not  diminilb)  fome  watcr  maft  be  let 
go.  What  may  be  its  quantity  we  know  not ;  but  it 
.may  he  morc  than  what  would  now  become  elaftic  by 
tbis  diminution  of  fuTrounding  preffure  ;  and  it  is  not 
unlikely  but  this  mny  have  foiiie  effe<5t  in  producing 
the  v^clcs  whicb  we  found  fo  diiTicult  to  explain. 
Thefe  raay  be  filled  witb  pure  watcry  vapour,  and  be 
Aoating  in  a  iluid  compofed  of  water  diffoIved  in  air. 
An  experiment  of  Fontann's  feems  to  put  tbis  malter 
out  of  doubt.      A  diAilling  apparatus  AB  (fig.  4.) 
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was  fo  contrived,  that  the  hest  was  applied  dbove  tlie  Skrij 
furface  of  the  water  in  the  alembic  A.  This  was  doM  *~^ 
by  inclofing  it  in  anolher  veffel  CC,  filled  with  hot  wa- 
ter.  In  the  receiver  B  there  tvas  a  fort  of  barome-  I 
ter  D,  with  an  open  cifteTn,  in  ordcr  to  fee  what  i 
preffure  tbere  was  on  the  furface  of  the  fluid.  While 
the  receiver  and  alembic  contained  air,  the  beat  applied 
at  A  produced  no  fenfible  diftillatioil  duting  fevenl 
hours :  But  on  opening  a  cock  E  in  the  iieceiver  it 
its  bottom,  and  making  the  water  in  the  alembic  to  boil, 
fteam  t^as  produced  which  foon  expelled  all  the  air, 
and  followed  it  through  the  cock.  The  cock  was  now 
fhut,  and  the  whole  allowed  to  grow  cold  by  removing 
the  fire,  and  applying  cold  water  to  tbe  alembic.  Tbe 
barometer  fell  to  a  level  nearly.  Then  warm  water 
was  allowed  to  get  into  the  outer  veffel  CC.  The  ba- 
rometer  rofe  a  little,  and  the  diftillation  went  on  btilkly 
witbout  the  fmalleft  ebullition  in  the  alembic.  The  coa- 
cluGon  is  obvious :  while  there  was  air  in  the  Tcceivtt 
and  communicating  pipe,  thc  diftillation  proceeded  en- 
tircly  by  the  diffolving  power  of  this  air.  Above  ihe 
water  in  ihe  alembic  it  was  quickly  faturated  ^.and  this 
faturation  proceeded  ilowly  along  the  ftill  air  in  the  cam- 
municating  pipe,  and  at  laA  migbt  take  place  through 
the  whole  of  ihe  teceiver.  Tbe  fides  of  the  receiTer 
being  kept  cold,  Aiould  condenle  part  of  the  water  &&■ 
folved  in  the  air  in  conta£l  witb  them,  and  this  ihouU 
trickle  don-n  the  fides  and  be  colle&cd.  But  any  pet- 
fon  who  has  obferved  how  long  a  cryftal  of  blue  vi. 
triol  will  lie  at  the  bottom  of  a  glals  of  ftill  watcr  be- 
fbre  the  tinge  will  reach  the  furface,  will  fee  that  it 
muft  be  ne.\t  to  impoffible  far  diftillatIon  to  go  on  in 
thelĕ  circumftnnces  ;  and  accordingly  none  was  obfer' 
ved.  But  when  the  uppet  part  ot  the  apparatus  nis 
filled  with  pure  watery  vapour,  it  was  fupplied  fron 
the  alembic  as  faft  as  it  was  condenfed  in  the  receiver, 
juft  as  in  the  pulfe  glals. 

Another  inference  which  may  be  dravm  tirom  thdej^^)^ 
experiments  is,  that  Nature  feems  to  a£feA  a  certainuwicri 
law  in  the  dilatation  of  aeriform  Auids  by  hcat.  Thejdil^ 
feem  to  be  dilatable  nearly  in  proportion  of  their  P'*-!''^'!^ 
fcnt  dilatation.  For  if  we  fuppole  that  the  vaponi»^~ 
refemble  air,  in  having  their  elafticity  in  any  given  lem- 
perature  proportional  to  tbeir  denfity,  we  muA  fuppole 
that  if  fteam  of  the  elafttcity  60,  that  is, '  fupporUng  60 
incbes  ofmercnry,  were  fubje£Icd  to  a  preSiueo^  30 
inches,  it  would  expand  into  twice  its  prefent  balk. 
The  augmentation  of  elaRicity  lbereforc  is  the  me«- 
fure  of  the  bulk  into  whicb  it  would  expand  in  order 
to  acquire  its  former  elaAicity.  Taking  the  increale 
of  elafticity  therefore  as  a  meafure  of  the  bulk  into 
which  it  would  expand  under  one  conftant  prcffitR, 
we  fce  that  equal  increments  of  temperature  prodace 
nearly  equal  multiplications  of  bulk.  Thus  if  =1  certiin 
diminulion  of  temperature  diminilhes  its  bulk  Jtb,  ano- 
tlier  equal  diroinution  of  lemperature  will  dimioilh  tliit 
ne^v  bulk  {th  very  nearly.  Thus,  in  our  experimenH 
the  temperatures  110°.  140°,  170",  aoo°,  230°,  are  in 
aTithmetical  progreffion,  having  rqual  diffctencrs-,  and 
we  fee  that  the  correfponding  elafticitie$  2.25,  5-15» 
11.05,  *2-62,  44-7,  are  very  ncarly  in  the  continocd 
proportion  of  i  to  2.  The  clafticity  correfpondJng  to 
thc  temperaturc  260  deviate»  co;ifiderahly  irom  this 
law,  which  would  give  88  or  89  infiead[of  80 ;  and  tbe 
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fim.  devUdoa  increales  in  the  higher  tempentuKS.  But 
ir~'  ftill  vtt  fce  that  there  is  a  conGderable  approxiination 
to  this  law  ;  and  it  \s-ill  frequently  afli(l  us  to  recolie£t, 
that  whatever  be  the  prefent  temperature,  an  increare 
of  30  degrees  doubles  the  elalUcit;  and  tbe  bulk  of  wa- 
tery  vapour. 
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thc  tetnpcralure  60' :  but  beyond  tliis  it  needs  a  cor-  Steaw. 
redion  ;  becaufe  ait,  like  the  yapour  of  water,  does  not '  ■  '  - 
expand  in  the  exa£t  proportion  of  its  bulk. 


That  4*vnll  increafe  the  elaAicity  £rom  i  to  i 
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This  is  ^uOicientlj  exa3  ibr  moft  pra£lical  purpofes. 
Thus  an  engineer  finds  that  the  injedion  cools  the  c^ 
linder  of  a  iteam-engine  to  192°.  It  therefore  leaves 
a  fteam  whofe  tladicity  is  three-fifths  of  its  full  eladicity, 
=  18  inches  ^  .  But  it  is  bctter  at  all  time»  to  faave 
recourle  to  the  table.  Obferve,  too,  that  in  the  lower 
temperatures,  i.  e.below  uo",  this  increment  of  tem> 
perature  does  more  than  double  the  elaAicity. 

This  law  obtains  more  remarkably  in  the  incoercibte 
vapour$ }  fuch  as  vital  air,  atmorpheric  air,  fixed  air, 
.  &c.  all  of  which  have  alfo  their  ehidicity  proportional 
^^  to  their  bulk  inverfely  :.  and  perhaps  the  deviation  from 
%  the  law  in  (leams  is  conne£led  with  their  chemical  dir. 
ference  of  conditution.  If  the  bulk  were  always  aug- 
nented  in  the  fame  proportion  by  equal  augmentations 
of  temperature,  the  eladicittes  would  be  accurately  re- 
pre&nted  by  the  ordinates  of  a  logarilhmie  curve,  of 
which  the  temperatures  arc  the  correfponding  abfciff8e  } 
and  we  might  contrtve  fuch  a  fcale  for  our  thermome- 
ter,  that  the  temperatures  would  be  the  common  loga- 
rithms  of  the  eladicities,  or  of  the  bulks  having  equal 
elaHicity  ;  or,  with  our  prefent  fcale,  we  may  find  fuch 
a  multiplier  m  for  the  number  x  of  degrees  of  our  ther- 
mompter  (above  that  temperature  \vhere  the  elaftici- 
ty  is  equal  to  unity),  that  this  multiple  (hall  be  the 
coromon  logarithm  of  the  elafticity  y;  fo  that  mx 
crlog.y. 

But  our  expenments  are  not  fuf{iciently  accurate  for 
determining  tbe  temperature  where  the  clalticity  is  mea. 
fured  by  i  inch  ;  becaufe  in  thefe  temperatures  the 
elailichies  vary  by  esceedingly  fmall  quantities.  But 
if  we  take  H.04  for  the  unit  of  eladtcity,  and  nimtber 
Mir  temperatore  from  170°,  and  make  m=:o.oioo3  9, 
we  (hall  find  the  produ£I  mx  to  be  very  nearly  the  lo^ 
farithm  of  the  elailicity.  The  deviations,  however, 
from  this  law,  are  tpo  great  to  make  this  equalion  of 
any  «&.  But  it  is  very  pradicable  to  frame  an  equa- 
tion  which  fl>all  correfpond  with  the  expenment8  to 
any  degree  of  accuracy  ;  and  it  ha»  been  done  for  air 
in  a  tranAation  of  General  Roy's  IVIcafurement  of  the 
Bare  at  HounAoW  Heath  inlo  Prench  by  Mr  Prony. 
It  is  as  follows  :  Let  *  be  the  degrees  of  Reaumur^s 
thermomeler;  Jet  y  be  the  expanfion  of  10,000  parts 
of  air;  let  *  be  =  lo^  »«=2.7979,  «  =  0.01768: 
theny=r*'"+»* — 627.5.  ^ow  e  being  —-to,  it  isplain 
that  #"+'>»•  b  ihe  number,  of  which  «f-f-*  x  is  the  com- 
»on  logaritbro,     This  formula  is  very  ex»d  as  far  as 


We  obferve  this  law  confiderably  approximated  to  inAndiscon- 
the  augmentation  of  the  bulk  or  elalUcity  of  elailic  va-Mer»bly 
pours;  that  is,  it  is  a  £a&.  that  a  given  incremetit  of»IVn>»««- 
temperature  makes  very  nearly  the  fame  proportional|^^  ^^^^" 
augmentalion  of  bulk  and  eladicity.  This  gives  us  fome  „cQtjtiQ„    - 
notion  of  the  maimer  in  which  the  fuppofed  expandingof  the  bulk 
caufe  produces  the  effea.     When  vapour  of  the  bulkor  eUtticity, 
4  is  e^pandedSnto  a  bulk  5  by  an  addition  of  10  ^^-tooouwT 
grees  ot  fenfible  heat,  a  certain  quantity  of  fire  goes  in-    ^ 
to  it,  and  is  accumulated  round  each  particle,  in  fuch  a 
manner  that  the  wmpcrature  of  each,  which  formerIy.- 
was  m,  isnow  m-j-io.   Let  it  nowreceive  anotherequal 
aagmentation  of  temperature.    This  is  now  m-^20,  and 

the  bulk  is^— ^r  6i,  and  the  arithmetical  incieaCs  of  • 

4 
bulk  is  i  J.     The  Bbfolute  quantity  of  fire  which.  ha» 
entered  it  is  greater  than  the  fbrracr,  both  on  account 
of  the  greater  augmentation  of  fpace  and  the  greater 
temperature.     ConfequcntIy  if  this  yapour  be  compref-  .   . 

(ed  into  the  bulk  5,  theie  muil  be  heat  or  fire  in  it 
'which  is  not  neceffary  for  the  temperature  m-^-20,  far 
Iefs  for  ihe    temperature    m-)-io.     It  muA  therefore 
emerge,  and  br  dirpofed  to  enter  a  thermometer  which  ■ 
has  already  the  temperature  »»-}.  10  :  that  is,  the  va- 
pour  muft  grow  hotter  by  compreffion  ;  not  by  fqueez. 
ing  out  the  beat,  like  water  out  of  a  fponge,  but  be- 
caijfe  the  law  of  altiaftlon  for  heat  is  deranged,     It 
would  be  a  very  valuable  acqaifition  to  eur  knowledge 
to  learn  with  preeirion  the  quantity  of  fenfible  heat  pro. 
daced  ia  this  way  ;  but  no  fatisfaftory  experiments  have  - 
yet  been  made.   M.  Lavoifier,  with  his  chemical  friendt 
apd  colleagues,   were  bufily  employed  in    this  inqtu- 
ry :  but  the  wickednefs  of  their  countrymen  deprived 
the  world  of  this  and  many  other  important  additiona  - 
which  we  might  have  espedled  from  thls  celebrated  and  • 
unfortunate  phiIofopher.      He  had  made,  in  conjimc- 
Uon  with  M.  de  la  Place,  •  numerous  train  of  accurate 
and  expenrive  experiments  for  meafuring  thequantity. 
of  latent  orxombined  heat  in  elaiUc  vapours.     This  is 
evidently   a  very  important  point  to  the  diftiller  and 
pradical  chemiA.     This  heat  muft  all  come  from  the 
fuel ;  and  it  is  gpreatly  worth'  while  to  know  whether 
«ny  fsving  may  bie  made  of  this  article.    Thus  we  know  • 
thab  diAillation  mll  go  on  either  under  the  preffure  of 
the  air,  or  in  an  alembic  and  receiver  from  which  the  - 
air  has  been  expelled  by  Aeam  ;  and  we  know  that  thi»  - 
Iaft  may  be  condu£led  in  a  very  low  temperature,  even 
notcKceeding  thatof  the  human  body.     But  it  is  un- 
certtun  whether  this  may  not  employeven  a  greatcr 
quantity  of  fue1,'  as  well  as  occalion  a  great  expence  of 
time.    We  arc  difpofed'to  think,  that  when  there  is  no 
air  in  the  apparatus,  and  when  the  condenfation  can  be 
fpeedily  peirformed,  the  proportion  of  f«cl  expended  to 
the  Auid  which-comes  over  will  dimmiAi  continually  as 
the  hcat,  and  confeqttently  the  denfity  of  the  Aeam,  is 
augmented  ;  becanfe  in  thts  cafe  the  quantity  of  com> 
bined  heat  muft  be  leis.     In  the  mean  time,  we  earnett- 
ly  recommend  the  trial  of  this  mode  of  diAillarion  in 
veffels  cleared  of  air.     It  is  undoubtedly  of  great  ad- 
vantage  to  be  able  to  work  with  fmaller  iires ;  and  it 
woukl  fccuie  us  againA  all  accidents  of  blowing  tS 
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the  head  of  the  Hill,  often  attended  with  tenrible  confe- 
quences  (b). 

We  inud  not  conclude  this  article  without  taking 
notice  of  fome  natural  phenomena  which  fe«n  to  ovye 
tlieir  origin  to  the  a£Uon  of  eladic  fleam. 

"We  have  already  taken  notice  of  the  refemblance  Qf 
the  tremor  and  ^ucculTions  obferved  in  the  Ihocks  of  many 
'  earthquakes  to  thofe  which  may  be  felt  in  a  veflel  where 
waler  is  made  to  boil  intemally,  while  the  breaking  out 
of  the  ebullition  is  Aided  by  the  cold  of  tlie  upper  parts ; 
and  we  have  likewife  Hated  the  objeAions  which  are 
ufually  made  to  this  theory  of  earthquakes.  We  may 
perhaps  refume  the  fubje£l  under  the  article  yoUANO ; 
but  in  the  mean  time  we  do  not  heiitate  to  fay,  that  the 
wonderful  appearances  of  the  Geyzer  fpring  in  Iceland 
(fee  HuER  }  and  Icelakd,  N°  3— -5.)  are  undoubtedly 
produced  by  the  expanfion  of  Aeam  in  ignited  cavems. 
Of  thefe  appearances  we  fuppolie  the  whole  train  to  be 
produced  as  follows. 

A  cavem  may  be  fuppafed  of  a  (hape  analogous  to 
C50£F  (fig.  5.),  baving  a  perpendicular  funnel  AB 
ifiuing  from  a  depreATed  pait  of  the  roof.  l'he  part  F 
may  be  lower  than  the  reft,  remote,  and  red-hot.  Such 
places  we  know  to  be  frequent  in  Iceland.  Water  may 
be  continually  trickling  into  the  pait  CD.  It  will  fill 
it  up  to  B,  and  even  up  to  £  e,  and  then  tiickle  Aowly 
along  into  F.  As  foon  as  any  gets  into  contaS  with 
an  ignited  part,  it  expands  into  elaAic  Aeam,  and  u 
partly  condenied  by  the  cold  fides  of  the  caverii,  which 
it  gradually  warms,  till  it  condenfes  no  more.  This 
produ£lion  of  fteam  hinders  not  in  the  (inalleA  degree 
the  trickling  of  more  water  into  F,  and  the  continual 
produdion  of  more  fteam.  This  now  preAcs  on  the 
furface  of  the  water  in  CD,  and  caures  it  to  rife  gra- 
dually  in  the  funnel  BA }  hut  Aowly,  becaufe  its  cold 
furface  is  condenfing  an  immenre  quantity  of  (leam.  We 
inay  eafily  fuppofe  that  the  water  trickles  fafter  into  F 
thdn  it  is  expended  in  the  produ£iion  of  fteam  -,  fo  that 
it  reaches  farther  into  the  ignited  part,  and  may  even 
fall  in  a  ftream  into  fome  deeper  pit  highly  ignited.  It 
will  now  produce  fteam  in  vaft  abundance,  and  of  pro- 
digious  elafticity ;  and  at  once  pudi  up  the  mter  through 
the  funncl  in  a  foIid  jet,  and  to  a  great  height.  This 
inuft  continue  till  the  furface  of  the  water  finks  to  BD. 
If  the  lower  end  of  the  funnel  have  any  inequalities  or 
notches,  at  is  moft  likely,  the  tteam  will  get  admiOion 


^ 


along  with  the  water,  which  in  this  particnlar  ptaee  k 
boiling  hot,  being  fuperficial,  and  will  get  to  the  nuwtk 
of  the  iunnel,  while  water  is  ftill  preSed  in  below,  At 
laft  the  fteam  gets  in  at  B  on  all  fides ;  and  as  it  is  con- 
Yerging  to  B,  along  the  fur&ce  of  tbe  water,  with  pio> 
digious  velocity  it  fweeps  along  with  it  much  water,  snii 
blows  it  up  through  the  funnel  with  great  force.  Whca 
this  is  over,  the  remaining  fteam  blows  oitt  unmiaed 
with  water,  growing  weaker  as  i(  is  expcnded,  till  the 
bottom  of  the  funnel_  is  again  ftopped  by  the  water  in- 
crcaGng  in  the  cavetn  CBD,  All  tlie  phenomena  above 
ground  are  perfeSly  ,confoimable  to  the  neceilary  con- 
lequences  of  this  very  probable  confltuftion  of  ^e  ca- 
vem.  The  feeling  of  being  lift^  up,  immediately  be- 
fore  the.jet,  in  all  probability  is  qwing  to  a  ical  bearing 
up  of  the  whole  roof  of  the  cavem  by  the  firft  exp8nfi(n 
ot  the  great  body  of  fteam.  We  had  an  accurate  dcicRp- 
tion  01  the  phenomena  from  peribns  well  qualified  te 
jodge  of  thefe  malters  who  vifited  thefe  celebraled 
fprings  in  1789. 


STtAM-Engine,  is  the  name  of  a  machine  wluch  de> 
rives  its  moving  power  from  the  elalUcity  and  conden- 
fibility  of  the  fteam  of  boilirig  water.  It  is  tlie  tDoil 
valuable  prefent  which  the  arts  of  Iife  have  ever  receired 
/rom  the  pIulofqpher.  The  mariner's  compals,  the  te- 
lefcopc,  gunpowder,  and  other  moft  ufeful  fervants  to 
humaiT  weaknefs  and  ingenuity,  were  the  produdions  of 
chance,  and  we  do  not  exa£lly  know  to  whom  we  are 
indebted  fbr  them;  but  tbe  fteam-engine  was,  in  the 
very  beginning,  the  refult  of  reAeAion,  and  the  prodac* 
tion  of  a  very  ingenious  mind ;  aild  every  imptovcmeiit 
it  has  received,  and  every  alteration  in  its  conftnifiien 
and  principles,  were  alfo  th«  refults  of  philofephical 
ftndy.  I 

'JTie  fteam-enginc  was  beyond  all  doubl  in«ented  bySwiici 
the  mar^uis  of  Worcerter  during  the  reign  of  CharlMJLP°fTj 
This  nobleman  publtdied  in  1663  a  (ball  book  entiti«dg„^^ 
A  Cektury  of  Invektions  ;  giving  i<>nie  obfcute  and^rcicdi 
enigmatical  account  of  an  hundred  dilcoveries  or  conixt> 
vances  of  his  own,  which  he  eitols  as  of  great  import^ 
ance  to  the  public.  He  appears  to  have  been  a  peiion 
of  much  knowledge  and  great  ingenuity  :  .but  his  ie- 
fcTipiion  or  accounts  of  theie  inventions  feem  not  fe 
much  intended  to  inftiuft  the  public,  as  to  railc  mm- 
der;  and  bis  encomtums  on  their  utility  and  import- 

attce 


i 


(b)  We  eameftly  recommend  this  fub}ed  to  the  cenfideration  ef  the  philofopher.  Thc  laws  which  leguTate  dtt  ' 
formation  of  elaltic  vapour,  or  the  general  phenomena  which  it  exhibits,  give  us  that  Hnk  which  conneds  chemiftiy 
with  raechanical  phiIofophy.  Here  wefee  chemical  aSinities  and  njechanical  ibrces  fetin  immediate  oppofitioDlo 
each  other,  and  the  one  made  thc  indication,  chara3eriftic,  and  meafare  of  the  other.  We  have  not  the  letft 
doubt  that  they  make  but  one  fcienoe,  the  Sdence  of  Univeifal  Mechanics ;  nor  do  we  defpair  of  feetng  the  pheoa- 
mena  of  foluUon,  precipitation,  cryftallization,  fetmentaUon,  nay  animal  atid  vegetable  fecretion  aad  affiinilatiaB| 
fucceisiiiUy  inveftigated,  as  cafes  of  local  motion,  and  explained  by  the  agency  ef  central  feices.  Sime  tbing  a( 
this  kind,  aind  that  not  inconfiderabIe,  was  done  when  Dr  Cullen  iirft  ihowed  how  the  double  aSiniues  might  bc 
Ulttftrated  by  the  ailiRance  of  numbers.  Dr  Black  gave  to  this  hbt  (for  it  was  little  more)  that  ele^ant  predfiaa 
which  chara£lerizes  all  his  viewt.  Mr  Kirwan  has  greatly  promoted  this  ftudy  by  his  numerous  a»d  mgeniaiis  cx- 
emples  of  its  application }  and  the  moft  Taluable  paiTages  of  the  writings  of  Mr  Lavoifier,  are  thofe  where  he  incA 
with  logical  precifion  the  balancings  of  ^orce  which  appear  in  the  chemical  phenomena.  It  u  fi:am  the  Snolst 
balancings  and  confequent  meafurements,  which  may  be  obferved  and  obtained  in  the  prefcnt  cafe,  that  we  iie  to 
hope  for  admiilion  into  thls  aImoft  unbounded  fcience  of  contemplatien.  We  have  another  link  equaUy  intereiiiag 
and  promifing,  viz.  tlie  produdion  of  heat  by  Iridion.  Tbis  alfo  highly  delBrves  tbe  confideratioa  of  the  aitbcM^ 
(ical  philoibp  her. 

3. 
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la^    lAee  uie'to  k  gteat  degree  extnvagant)  reretnblmg  more 

^^thepoffof  an  adverti&ng  tradelinan  than  the  patriotio 

'"^  Gommunications  «Jf  a  gentleman.    The  tnarqui5  of  Wor- 

ceRet  wu  indeed  a  projedor,  and  rery  importunale  and 

n^erioas  withal  in  hit  applications  for  public  encou- 

ragetneat.     His  accotint,  howev«r,  of  the  fteam-engine, 

aluough  bj  no  loeant  fit  to  give  us  any  dift!n6t  notions 

of  it«  uni£hice  and  operaliom,  is  exad  as  £ir  as  it  gocs, 

agreeing  preciTely  with  what  we  now  know  of  the  fub- 

jeft.     It  is  N"  68.  of  his  invanttons.    His  words  are  as 

lallow :  "  This  admlrable  me^hod  which  I  propofe  of 

raidng  water  by  the  force  of  fire  has  tto  bounds  if  the 

veBti  be  fi»ng  enough  : .  for  I  hare  taken  a  cannon, 

aiid  having  filled  it  thiee-fburths  fuil  of  water,  and  fhut 

up  ils  muaele  and  touch-hole,  and  ekpoTed  it  to  the  fire 

£ar  24  bouTs,  it  bcu^  with  a  great  eyplolion.     Hs^ying 

a6er«(«rds  di(covered  a  method  of  forLifytng  veffels  in- 

tenuJIy,  and  combined  them  in  fuch  a  way  \hat  they 

filkd  and  aded  altemately,  I  have  inade  the  water  fpout 

in  an  uninterrupted  Aream  40  feet  high  ;  and  one  veflel 

of  rareSed  water  ratfed  40  of  cold  water.     The  perfon 

wbo  conduded  the  operation  hed  nothtng  to  do  but 

tnm  two  cocks ;  ib  that  one  veffel  of  water  being  con- 

Aimed,  another  begins  to  force,  and  tben  to  fill  itlelf 

with  cold  water,  and  fu  on  in  fucceflion." 

■••      It  doei  not  appear  that  the  noble  inventor  could  ever 

*     intereR  the  public  by  thefe  accounts.     His  charafter  as 

'  a  prajedor,  and  the  niany  faUurcs  which  peHbns  of  this 

tuin  of  iiund  daily  experience,  probably  preiudiced  peo- 

ple  agiunil  him,  and  prevented  all  attentim  to  his  pro- 

jeds.     It  was  not  till  towards  the  end  of  the  century, 

when  esperimental  phDofophy  was  prolecuted  all  over 

Europe  vntb  uncommon  ardour,  that  thele  notions  again 

cngaged  attention.     Captain  Savary,  a  perfon  alfo  of 

gteat  ingemiity  and  ardent  mmd,  iaw  the  reality  and 

praAicabiUtyo^ the  marquis  of  Worcefter's  projeft.  He 

knew  tba  great  expanfive  power  of  iieam,  and  had  dif- 

coretsd  the  incoitceivable  rapidity  with  which  it  is  re- 

cooiterted  mto  water  by  cold  ;  and  he  (bon  contrived  a 

maclMnc  for  raiiing  water,  in  which  bolh  of  thefe  pro- 

perties  irere  employed.     He  fays,  that  it  was  entirely 

bis  own  invention.     Dr  Defaguiliers  infifts  that  lie  only 

co]Med  the  marqois's  invention,  and  charges  him  with 

gnft  plagiariAn,  and  with  baving  bought  up  and  bumed 

tbe  copiea  of  the  marquis's  book,  in  order  to  recure  the 

imnaur  of  tbe  difcovery  to  himfelf.  This  is  a  very  gnev- 

ou*  charj^c,  and  Ihould  have  been  fub(lantiated  by  very 

dilKnd  evidence.   I>efagailiert  produces  none  fuch  ;  and 

he  was  much  too  htte  to  know  what  happened  at  tbat 

time.     The  argument  which  hie  gives  is  a  very  foolifti 

ODC,  and  )!ave  him  no  tltle  to  conlider  Savary's  experi- 

ment  as  a  &l{ehood  j  foT  it  might  have  happened  pre- 

cifely  ss  Savary  relates,  and  not  as  it  happened  to  De- 

&^iiiliers.      Tbe  hQ  is,  that  Savary  obtatned  his  patent 

otinyention  8fter  a  heariug  of  objeAions,  among  wbich 

the  difcovety'of  the  marquis  of  WorceAer  was  not  men- 

tioned  :  and  it  is  certain  that  the  account  given  in  tha 

Centnry  <>f  Intrentions  could  indruA  no  perfon  who  was 

not-ft>fficiently  acquainted  with  the  properties  of  fleam 

to  be  able  to  invent  the  macbine  bimre]f. 

Captatn  Savary  obtatned  bis  patent  afier  kav'tng  a3u~ 

» al/y  ereSed  ftyeral  machines,  of  which  he   gave  a  de- 

icription  in  a  book  intitled  The  Mincr^s  Friekd,  pub- 

,_]ifbed  in  1696,  and  in  another  work  publiAied  in  1699. 

Mttch  about  this  time  Dr  Papin,  a  Freocbm)(n  an4  fel- 
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low  of  the  Royal  Society,  invented  a  method  of  dilTol^- 
ing  bones  and  other  animal  folids  in  water,  by  confining , 
them  in  clofe  veffels,  which  he  called  DIGESTCRS,  Ib  a* 
to  acquire  a  great  degree  of  heat.  For  it  mull  be  ob- 
fecved  in  this  place,  that  it  had  been  difcovered  long 
before  (in  1684)  by  Dr  Hooke,  the  moft  inquifitiv« 
experimental  philofopher  of  that  inquifitive  age,  that 
water  could  not  be  made  to  acquire  above  a  certaia 
temperature  in  the  open  air ;  and  that  as  (bon  as  it  be-< 
gins  to  boil,  its  temperature  remains  £xed,  and  an  \i^ 
crea(e  of  heat  only  produces  a  more  violent  ebullition, 
and  a  more  rapid  wafte.  But  Papin's  experiments  made' 
the  elaftic  power  of  neam  very  familiar  to  him  :  and 
when  he  left  England  and  fettled  as  profeffor  of  mathe- 
matics  at  Marpurgh,  he  ntadc  many  aukward  attempt( 
to  employ  this  force  in  mechanics,  and  even  for  raifing 
water.  It  appears  ihat  he  had  made  experiments  wit^ 
this  view  in  1698,  by  order  of  Charles,  landgrave  oC 
Hcffe.  For  this  reafon  the  French  affeA  to  confidet 
him  as  the  inventor  of  the  fteam-engine.  He  indeed 
publi(hed  fome  account  of  his  invention  in  1707  ;  bu( 
he  acknowledges  that  Captain  Savary  had  airo,  and  with-' 
out  any  communication  with  him,  invented  the  fame 
thing.  Whoever  will  take  the  trouble  of  looking  at  the. 
dcrcriplion  which  he  has  given  of  thefe  inventions,  which 
are  to  be  feen  in  the  ABa  Erudiiorum  L'jifite,  and  in 
LeupoWs  Tkeatrum  Machinarum,  will  fee  th^t  they 
are  moft  aukward,  abHird,  and  impradicable.  Hi(t  - 
conceptions  of  naturel  operations  were  always  ^ague- 
and  imperfed,  and  he  was  tieither  phiIofopher  nor  me- 
chanician. 

We  are  thus  ansious  about  the  claim  of  thofe  gentle- 
men,  becaure  a  moft  refpe£lable  French  author,  Mr  Bof- 
fut,  fays  in  his  Hydroiynamiaue,  that  the  firft  notion  of 
the  ftenm-engine  was  certainly  owing  to  Dr.  Papin,  whoi  • 
bad  not  only  invented  the  digefter,  but  had  in  1 605  pub- 
lilhed  a  little  performance  dercribing  a  machine  lor  raifr 
ing  water,  in  which  the  pirtons  are  moved  by  the  vapour 
of  boiling  water  altemately  dilated  and  condenr«d.  Now 
the  fa'ft  is,  that  Papin's  firft  publication  was  in  1707,.. 
and  his  pifton  is  nothing  more  than  a  Ooater  on  the  fur- 
face  of  the  water,  to  prerent  the  wafte  of  fteam  by  con- 
denfation ;  and  tbe  retum  of  the  pifton  is  not  produced, 
as  in  the  fteam-engine,  by  the  condenration  of  the  fteam, 
but  by  admitting  the  air  and  a  coluran  of  water  to  prefs  - 
it  back  into  its  place.     The  whole  contrivance  is  (b  auk- 
ward,  and  fo  unlike  any  diftin£l  notions  of  the  fubjeA,. 
that  it  cannot  do  credtt  to  any  petfon.     We  may  add,.       4.. 
that  much  about  the  fame  time  Mr  Amontons  contrived  Mr  Amoa» 
i  very  ingenious  but  intricate  machine,  which  he  callcd^V'"' 
ijire-wheel.    Il  confifted  of  a  number  of  buckets  placed  ■    '   ' 
in  the  circumference  of  a  wheel,  and  communicating 
with  eaeh  other  by  vety  intricate  circuitous  paffages, 
One  part  of  this  circumrerence  was  expofed  to  the  heat 
of  a  fumacc,  and  another  to  a  ftreara  or  ciftem  of  col4 
tvater.    The  communications  were  fo  dirpofed,  that  the 
fteam  produced  in  the  buckets  on  one  fide  of  tbe  wheel 
•^rove  the  water  into  buckets  on  the  other  Cde,  fo  that 
one  fide  of  the  wheel  was  always  much  heavier  than  the 
other  ;  and  it  muft  therefore  tum  round,  and  may  exe- 
cute  (bme  work.     The  death  of  the  inyenlor,  arid  the 
intricacy  of  thc  machine,  caufed  it   to  be    neglefted.. 
Another  memlier  of  the  Parifian  academy  of  lciences- 
(Mr  DeAandes)  alfo  prefented  to  the  academy  a  projea- 
Qf  a  Aeam-^Iwel,.  where  the  impuliive  force  of  the  var 
-    ^N  poiar 
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pcur  was  emplo^ed ;  but  it  met  whli  no  encouragement. 
Tbe  EngliOt  engineets  had  by  thls  time  fo  much  im" 
proved  Savary's  firft  inrention,  that  it  fupplanted  all 
Others.  We  have  therefore  oo  heGtation  in  giving  the 
honour  of  the  firft  and  complete  invention  to  the  mar- 
quis  of  WorceRer ;  and  we  are  not  difpoJed  to  refufe 
Captain  S3vary's  claim  to  originality  as  to  the  conftruc* 
tion'  of  the  machine,  and  even  think  it  probable  that 
his  own  experiments  made  him  fee  the  whole,  independent 
t){  the  marquis'$  account. 

■  Captain  Savary's  engine,  as  improved  and  fimplified 
by  himfelf,  is  as  follows. 

A  (fig.  6.)  reprefenls  a  ftrong  coppcr  boiler  proper- 
ly  built  up  in  a  furnace.  There  procceds  from  its  top 
a  large  fteam-pipe  B,  which  enters  into  the  top  of  ano* 
thet  ftrong  veffel  R  called  the  receiyer.  This  pipe 
has  a  cock  at  C  called  the  steam-cock.  In  the  bot- 
Tig.  S.  tom  of  the  receiver  is  a  pipe  F,  which  communicates 
fidewife  with  the  rifing  pipe  KGH.  The  lower  end 
H  of  ihis  pipe  is  immerfed  in  the  water  of  the  pit  or 
well,  and  its  upper  part  K  opens  into  the  ciftern  into 
tvhich  the  water  is  to  be  delivered.  Immediately  be- 
low  the  pipe  of  communication  F  there  is  a  valve  G, 
opening  when  preired  from  below,  and  Htutting  when 
preiTed  downwards.  A  Gmilar  valve  is  placed  at  I,  im- 
mediately  above  the  pipe  of  communication.  LaAIy, 
there  is  a  pipe  £D  which  branches  ofr  from  the  ri^ng 
pipe,  and  enters  into  the  top  of  the  receiver.  This 
pipe  has  a  cock  D  callcd  the  ikjection-cock.  The 
mouth  of  the  pipe  £D  has  a  nozzley  pierced  with  fmall 
holes,  pointing  from  a  centre  in  every  dircAion.  The 
keys  of  the  two  cockvC  and  D  are  united,  and  the 
handle;^  is  called  the  regulator. 

Let  the  regulator  be  fo  placed  ihat  the  fleam-cock  C 
(S  open  and  the  inje£lion-cock  D  i&  (hut ;  put  water  in- 
to  the  boiler  A,  and  make  it  boil  Rrongly.  The  fteara 
coming  from  it  will  cnler  the  receivcr,  and  gradually 
irarm  it,  much  fteam  being  condenred  in  producing  this 
e£&d.  When  it  has  been  warmed  fo  as  to  condenJĕ  no 
more,  the.  fteam  proceeds  into  the  riiing  pipe ;  the 
valve  G  remains  ftiut  by  its  weight ;  the  Aearn  lifts  the 
valve  I,  and  gets  iuto  the  rifing  pipe,  and  gradually 
warms  it.  When  tke  workman  feels  this  to  be  the  cafe, 
or  hears  the  rattling  of  the  valve  I,  he  immediately  tums 
(he  fteam-cock  fo  as  to  (hut  it,  tlie  inje£lion-cock  ftill 
remaining  ftiut  (at  Ieaft  we  may  fuppofe  this  for  the 
prefent.)  The  apparatus  muft  now  cool,  and  the  fteam 
in  thc  receiver  collapfes  into  water.  There  is  nothing 
now  to  balance  the  preiTure  of  the  atmofphere  ;  the 
valve  I  remains  flmt  by  its  weight ;  but  the  air  incum- 
bent  on  the  waler  in  the  pit  preiTes  up  this  water 
through  the  fuftion-pipe  HG,  and  caufes  it  to  lift  the 
valve  G,  and  flow  into  the  receiver  R,  and  fill  il  to  the 
top,.  if  not  more  than  20  or  25  feet  above  the  furface  of 
tbe  pit  water. 

The  fteam-cock  is  now  opened.  The  fteam  which, 
^uring  the  cooling  of  ihe  receiver,  has  been  accumula- 
(ing  in  the  boiler,  and  acquiring  a  great  elaftictty  by  the 
adion  of  the  fire,  now  ruihes  in  wilh  great  violence,  and, 
preATmg  on  the  furface  of  the  water  in  the  receiver, 
caufes  it  to  ftiut  the  valve  G  and  open  the  valve  I  by 
its  weight  alone,  and  it  now  flows  into  the  rifing  pipe, 
and  would  ftand  on  a  level  if  the  elafticity  of  the  fteam 
were  no  more  than  what  would  balance  the  atmofphericaI 
prsiTure.     But  it  is  much  more  than  this,  and  therefore 


\X.preJlit  the  waler  out  of  the  receiver  mto  ihe  i^  Sm 
pipe,  aqd  will  even  caufe  it  to  comc  out  at  K,  if  die  ^m 
elaAicity  of  the  fteam  is  fufficicntly  great.  In  order  to^^ 
enfure  this,  the  bmler  has  another  ^pe  ia  its  io|i, 
covered  with  ay&/^/y-vahre  V,  which  is  kept  down  bj  j 
weight  W  fufpended  on  a  fteelyard  LM.  This  wnght 
is  fo  adjuAed  that  its  preSiire  on  the  faicty-valve  isfbaie. 
what  greater  than  tbe  preSiire  of  ■  colnmn  of  mtet 
V^  as  high  as  the  point  of  difcharge  K.  The  fii«  b 
fo  regulated  that  the  fteam  is  always  iAbing  a  little  hjr 
the  loaded  valve  V.  l^lie  workman  keeps  the  tttam. 
valve  open  till  he  hears  the  valTe  I  rattle.  This  tellshim 
that  the  water  is  all  foiced  out  af  the  recaTcr,  »d 
that  thc  fteam  i«  now  f(dlowing  it.  He  immediitely 
tums  the  regulator  which  ftmts  the  fteam-cock,  aod 
now,  for  the  (irft  time,  opens  tbe  injedion-cock.  Tke 
cold  water  tnckles  at  iirA  through  the  holes  of  thc  noi- 
i\tf,  antl  failing  down  through  the  fteam,  begim  to 
condenfe  it ;  and  then  its  elafticity  bdng  le(s  .ti^  die 
preirure  of  the  water  in  the  pipe  KED/,  ihe  cold  k». 
ter  fpouts  in  all  direAions  through  tbe  nozzle,  asd,  ' 
quiclt  as  thought,  produces  a  complcte  condcnfttion. 
The  valve  G  now  opens  again  by  the  preflbre  af  Uk 
atmofphere  on  the  water  of  the  pit,  and  the  recciTeris 
foon  filled  wiih  cold  water.  The  injedion-cock  ii  now 
ftiut,  and  the  fteam-cock  opened,  and  the  whoU  open- 
tion  is  now  repeated  ;  and  fo  on  continually. 

This  is  the  fimple  account  of  the  procefs,  and  «ill      , 
ferve  to  give  the  reader  an  introdu£toty  notion  of  tk      \ 
eperation ;  but  n  more  minute  attentton  muft  be  pad 
to  many  particnlars  before  we  can  fee  the  properties  aod 
defe£)s  of  this  ingenious  machine.  | 

The  water  is  driven  along  the  rifing  |Mpe  by  tk>iA| 
elafticity  of  the  fteam.     This  muft  in  the  boikr,  mi^^t 
erery  part  of  the  machine,  exert  a  preAiire  on  tmj^ 
fquare  inch  of  the  veflels  equal  to  that  of  the  Dpiighi 
column  of  water.     Suppoie  the  water  to  be  rafed  100 
feet,  about  35  of  this  may  be  done  in  the  fuftioD-pi]x ;      , 
that  is,  the  upper  part  of  the   recdver  may  be  abcKt 
25  feet  above  the  furfiice  of  the  pit-water.    The  le- 
maining  75  muft  be  done  by  forcing,  and  every  fqii«i« 
inch  01  thc  boiler  will  be  fqucezed  out  by  a  prdTure  of      | 
more  than    30  pounds.      This  very  moderate  bcight      1 
therefore  requires  very  ftrong  veflels  ;  and  tbe  niarqias 
6f  Worcefter  was  wtll  aware  of  the  dangcr  af  their  borii- 
ing.     A  copper  boiler  of  fix  feet  diameter  muft  be  ninc^ 
tenths  of  an  inch  thick  to  be  JQft  in  equilibrio  iHdi 
.  this  preirure  :  and  the  foIdered  joint  will  not  be  able  !o 
withlland  it,  efpecially  in  the  high  temperature  to  «Udi 
the  iwater  muft  be  heated  in  order  to  produce  Aeia  af 
fufl[icient  elafticity.      By  tonfuIting  the  table  of  Ae 
elafticity  of  fteam  deduced  irom  our  expcriiiMnls  aen- 
tioned  in  the  preceding  artic!e,  we  fee  that  thii  tea- 
perature  muft  be  at  I«ift  280°  of  Fahrenh«t'«  theimo. 
meter.     In  this  heat  foft  folder  is  jaft  teady  to  Bclt, 
and  has  no  tenacity  ;  even  fpelter  folder  is  conSderahiy 
weakened  by  it.     Accordingly,  in  a  machine  eitded 
by  Dr  Defaguilier$,   the  worlcman  having  lotdeiT  tbe 
fafety-valve  a  little  more  tban  ufual  to  make  the  enpjire 
work  more  brilkly,  the  boiler  burft  with  a  dmdiBl  ei- 
ploSon,  and  blew  up  the  iuraace  and  adjmning  parts  of 
the  building  as  if  it  had  been  gunpowder.    Mr  S»vafy 
ilicceeded   pretty  well  in   raifing   moderale  ^MHiiiJe» 
of  waler  to  fmall  hcights,  but  could  make  noibiag  « 
•deep  mines.     Many  attcajpts  were  made,  on  the  «r. 
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iM-    <qiu$'*s  piinciple,  to  ftrengthcn  the  vefleU  ffoiit  within  bjr 

>"*•  .  radiated  ban  and  by  hoops,  but  ia  vain.    Yery  finall 

1^*^  boilers  qr  evapontort  wcre  tben  tried,  kept  red  hot,  or 

nearly  £>,  itnd  rupplied  with  a  dender  (Iream  of  water 

ttickling  into  them  ;  but  this  afforded  no  opportunity  of 
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upper  one.  When  this  has  been  completed,  tfae  Aeam  is 
agiin  admitted  into  the  upper  receiver.  This  allows 
the  watei  to  run  back  into  the  lower  receiver,  and  thtt 
air  retums  into  ihe  fmall  receiyers  in  the  pit,  and  anom 
tiie  water  to  run  out  of  each  into  its  proper  ciAern. 
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making  a  colledion  of  Aeam  during  the  ref[igeration  of    .By  this  means  the  water  of  each  pipe  has  been  raired 
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the  recciver,  fo  as  to  have  a  magaune  of  fteam  in  readi- 
Be&  for  the  next  forcing  operation ;  and  the  working  of 
fuch  machines  was  always  an  employment  of  great 
danger  and  anxiety. 

The  only  (ituation  in  wliich  this  machine  could  be 

•mploytd  with  peried  fafety,  and  wtth  fome  cSie^,  wa« 

where  tbe  whole  lift  did  not  exce^  30  or  35  feet.     In 

this  caie  the  greated  part  of  it  was  performed  by  the 

/u£)ion-pipe,  and  a  very  manageable  preiTure  was  fu(H- 

dent  for  the  leil.     Several  machines  of  this  kind-were 

cieCled  in  Enjiland  about  -  the  beginning  of  this  cen- 

iury.     A  very  l^ge  one  was  ereded  at  a  falt-work  in 

the  -ibul^  of  Ĕraacc.     Here  the  water  was  to  be  raired 

ao  wore  than    18  feet.     The  rccciver  was  capacious, 

and  it  was  occaCanally  fupplied  with  fteam  from  a  fmaU 

falt-pan   conflrtt£ked  on  purpols  with  a  cover.      The 

entry  of  the  (leam  into  the  receiver  merely  allowed  the 

watei  to  run  ouL  of  it  by  a  large  valve,  whicb  was  open- 

ed  by  tlie  hand,  and  the  condenration  was  ^roduced  by 

tbe  help  of  a  fmall  f(iHcing  pump  aUb  worked  by  the  hand. 

In  fo  particular  a  fituation  as  this  (and  many  fuch  may 

oecui  in  the  endlefs  vanety  of  human  wants),  this  is  a 

very  poweriul  engine ;  and  having  few  moving  and  rub- 

bing  parts,  it  muil  be  of  great  durability.    This  circum- 

Aance  has  occaiioned  much  attention  to  be  given  to  this 

firlt  fonn  of  the  engine,  eveA  long  after  it  was  fuppUnt- 

«d  by  thore  of  a  mucb  better  conllruiEHon.     A  very  in> 

gcnioas  ottempt  was  made  very  lately  to  adapt  this  conr 

Hru£Hon  to  the  ures  of  the  miners.     The  wbole  depth 

of  the  pit  was  divided  into  Iifts  of  1 5  feet,  in  tbe  ^ame 

nanner  as  u  freqaently  done  in  puaip-machines.     In 

cach  of  tbefe  was  a  fudion-pipe  14  feet  long,  having 

•bove  it  a  fmall  receiver  like  K,  about  a  foot  high,  and 

i(«  capacity  fomewhat  grcater  than  that  of  the  pipe. 

This  receiv«  had  a  valve  at  the  head  of  the  fu£iion- 

pipe,  and  another  opening  outwards  into  the  little  cif- 

tem,  into  which  the  next  fu£tion-pipe  above  dipped  to 

take  in  water.     Each  of  thefe  receirers  fent  up  a  pipe 

fTom  iis  top,  which  all  met  in  the  cover  of  a  Utrge  vef- 

fcl  above  ground,  which  was  of  double  the  capacity  of 

all  the  receivers  and  pipes.     This  yeiTel  was  clofe  on  all 

fides.     Another  veflel  of  equal  capacity  was  placed  im- 

niediately  above  it,  with  a  pipe  from  its  bottom  paSing 

tbiough  the  cover  of  the  lower  velfel  and  reaching  near 

to  its  bottom.     This  upper  ^elTel  communicates  with 

ihe  boiler,  and  coDAitutes  the  recdver  of  the  Aeam-en- 

gine.     The  operation  is  a«  follows :  The  lowei  yelTel 

is  full  of  .water.     Steam  is  admitted  into  the  upper  vef- 

lcl,  wbich  exp^lt  the  air  by  a  valve,  and  fills  the  YelTel. 

It  is  then  candenfed  by  cold  water.     The  preirure  of 

the  atmorphere  would  cauGe  it  to  enter  by  all  the  fuD- 

tton-pipet  of  the  different  )ifts,  and  prefs  on  the  furface 

of  the  water  iiv  the  lower  1«  ceiver,  and  force  it  into  the 

upper  one.     But  becaule  each    fu£lion-pipe  dips  in  a 

cifteni  of  water,   the  air  preires  this  water  berbre  it, 

raifes  it  into  each  of  the  little  receiver«  which  it  fills, 

and  allows  the  fpring  of  the  air  (which  was  formcrly 

»  them,  bat  which  now  paffcs  up  into  ihe  lowcr  recei- 

ver)  to  iFoicc  the  water  out.of  ihe  lowet  rec?iv«  into  the 


15  fect.    The  operation  may  thus  bc  repcated  continuaU 

The  contrivance  is  ingenious,  and  iimilar  to  thoi* 
which  are  to  be  met  with  in  the  hydtaulics  of  Schottus, 
Sturmius,  and  other  German  writers.  But  the  opera- 
tion  muft  be  exceedingly  ilow ;  and  we  imagine  that 
the  expence  of  fteam  muft  be  great,  becaufe  it  muft  fill 
a  very  large  and  very  cold  veffel,  which  muft  wafte  3 
great  portion  of  it  by  condenfation.  We  fee  by  fame 
late  publications  of  the  «^ry  ingenious  Mr  Blackey,  that 
he  is  ftill  attempting  to  laaintain  the  reputation  of  this 
machine  by  fome  contrivances  of  this  kind  ;  but  we  ima- 
gine  that  they  will  be  ineffe£lual,  except  in  fome  very 
particular  Atuatiuns.  s 

For  the  great  defeft  of  the  machine,  e»en  when  we  Occaiions 
can  fecure  it  againft  all  rilk  of  burfting,  is  the  prodigi-  8'"'  watte 
ous  wafte  of  fteam,  and  confequently  of  iuel.  ^**ly^dfiiS. 
e.xperience  ftkows,  ihat  a  few  fcattered  drops  of.  cold  wa- 
ter  arc  fufticient  for  producing  an  almeft  inAantaneous 
condenfation  of  a  gieat  quantity  of  fteam.  ThereforB 
wben  the  fteam  is  admitted  into  the  receiver  of  Savary^s 
engine,  and  comes  into  contad  with  the  cold  top  and 
cold  water,  it  is  condenfed  with  great  rapidity  ;  and  the 
water  does  not  begin  to  fubfide  till  its  furface  has  become 
fo  hot  that  it  condenfes  no  more  fteam.  It  may  now 
'begin  to  yield  to  the  preffure  of  the  incumbent  Iteam  ; 
but  as  foon  as  it  defcend3  a  little,  more  of  the  cold  fur- 
face.  of  the  receiver  comes  into  conta£l  with  the  fteam, 
and  coadenfes  more  of  it,  ;ind  the  water  can  defcend  no 
farther  till  this  addition  of  cold  furface  is  heated  up  to 
the  ftate  of  evaporation.  Tbis  rapid  eondenfation  goes 
on  all  the  while  the  water  is  defcending.  By  fome  ex- 
periments  frequently  repeated  by  the  writer  of  this  arti- 
cle,  it  appears  that  no  lels  than  ^-rths  of  the  whole  fteam 
i«  ufelefsly  condeofed  in  this  manner,  ind  not-more  than 
tVth  is  cmployed  in  allowing  the  water  to  dcfcend  by 
its  own  weight ;  and  he  has  Teafon  to  think-  that  the 
portion  thus  wafted  will  be  confiderab1y  greater,  if  the 
ileam  be  employed  to /brce  the  water  out  of  the  receiver 
to  any  confiderabIe  height. 

Obferve,  too,  that  all  this  wafte  muft  be  repeated  in 
every  fucceeding  ftroke  5  for  tbe  whole  receiver  muft  be 
cooled  again  in  order  to  fill  itfelf  with  ^aler. 

Many  attempts   have    been   made  to  diminiih  this  The  at- 
waftc  ;  but  all  to  little  purpole,  becaufe  the  very  filb  tempu 
ing  of  thc  receiver  with  cold  water  occafions  its  fides  "*".'*? 
to  condenfe  a  piodigious  quantity  of  fieam  in  the  fuc-  th™'wafte 
ceeding  Aroke.     Mr  Blackey  has  attempted  to  leffen  unOiccers. 
this  by  ufing  t(vo  receivers.     In  tbe  firft  was  oil ;  and  fuL 
into  this  only  the  fteam  was  admitted.     This  «1  paffed 
to  and  £ro  between  the  two  receivers,  and  never  touch- 
ed  the  water  except  in  a  fmall  furface.     But  this  hardly 
produced  a  fenfible  diminulion  of  the  wnfte  :  for  it  muft 
now  be  obrerved,  that  there  is  a  necefiity  for  the  Ar^ 
cylinder's  being  cooled  to  a  confiderabIe  degree  below 
ihe  boiling  point ;  otherwire,  though  it  will  condenfe 
much  lleain,  and  allow  the  waterto  rife  into  the  recetver, 
there  will  be  a  great  diminution  of  the  hdght  of  Tudion, 
unlcfs  tbe  ve2el  be  much  cooled.     This  appears  platnly 
4  N  2  by 
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«tirsm  "by  infpeaing  ibe  Uble  of  claAkity.  Yhus,  5f  tbe  veffel 
.  »=^''g'"«-'  be  cooled  nolower  than  180°,  we  Aiould  lofe  one  half 
of  the  preffure  of  the  atmorphere ;  if  cooled  lo  1 20, 
■we  {hould  ftiU  loTe  -i^th.  The  infpeftion  of  this  table 
is  of  great  ufe  for  underAsinding  and  improving  this 
nobl:  machine ;  and  without  a  conAant  recolledion  of 
-the  elaAicity  of  deam  correfponding  to  its  a£)ual  heat, 
we  Atall  neTer  have  a  notion  of  tbe  niceties  of  its  opera- 
10  'tion. 
Thr  afto-  The  rapidity  w!tk  which  the  (leam  i»  condenfed  is 
r:ftung  ra-  .|fegi)y  aAoni(hing.  £xperiments  have  been  made  on 
Srhich""  fteam-veffels  of  fix  feet  in  diameter  and  feven  feet  high  ; 
JlcuD  a  and  it  has  been  f(>und,  that  about  four  ounces  of  water, 
coadcnfed.  "as  wann  as  the  human  blood,  will  produce  a  complete 
condenfatKm  in  lefs  than  a  fecond ;  that  is,  will  pro- 
duce  all  the  condenfation  that«t  is  capable  of  producing, 
■}eaving  an  elafticity  about  one-iKth  of  the  elafticity  of 
the  air.  In  another  experiment  with  the  fame  fteam- 
Yeffel,  no  cold  water  was  allowed  to  get  into  it,  but  it 
was  made  to  comraunicate  by  a  long  pipe  four  inches  tn 
diameter  with  another  veffel  immerfed  in  cold  water. 
The  condenfation  was  fo  rapid  thal  the  time  could  tiot 
be  meafured  :  it  certainly  did  not  exceed  half  a  fecond. 
Now  this  condenfation  was  perfom)ed  by  a  very  triAing 
furjbce  of  conta61,  Perhaps  we  may  explain  it  a  litile 
in  this  way  :  When  a  mais  of  fteam,  in  immediate  con- 
ta£t  with  the  cold  water,  is  condenfed,  tt  leayes  a  void, 
into  which  the  adjuining  fteam  inftantly  expands  ;  and 
by  ibis  very  exf  anfion  its  capacity  for  heat  is  increafed, 
or  it  grows  cold,  that  ts,  abftra£ls  the  heat  from  the 
fieam  fituated  immediately  beyond  it.  And  in  this  cx- 
paniion  and  refrigeratton  it  is  itfelf  partly  condenPed  or 
converted  into  water,  and  Ieaves  a'  void,  into  which  the 
circtimjacent  fteam  immediately  expands,  and  produces 
the  fame  tSc&.  on  the  ft«am  beyond  it.  And  thus  it  may 
'happen  tbat^he  abftra£lion  of  a  fmall  quantity  of  heat 
frcun  an  inconfiderable  mafs  of  fteam  may  produce  a 
condenratioB  which  may  be  very  exlenfive.  Did  we 
know  the  change  made  in  the  capacity  of  fteam  for  heat 
by  a  given  change  of  bulk,  we  ft)ould  be  able  to  tell  ex- 
tt\ly  what  would  be  the  t&&.  of  this  local  adual  con- 
dentation.  But  experiment  has  not  as  yet  given  us  any 
precife  notions  on  this  fubjeft.  We  think  that  this  ra- 
pid  condenfalion  to  a  great  dlAance  by  a  very  moderate 
aAual  abftra£lion  of  heat  is  a  proof  that  the  capacity  of 
ileam  for  heat  is  prodigiouAy  iiicreafed  by  expanfion. 
Wc  fay  a  Vfry  moJerate  aSual  ahftraSfton  of  heat,  be- 
cauie  very  little  heat  is  nece^ary  to  raife  four  ounces  of 
blood-warm  water  tu  a  boiling  temperature,  which  will 
unfit  it  tot  condendng  Aeam.  The  remarkable  phenome- 
non  of  inow  and  ice  produced  in  the  Hungarian  machine, 
when  the  air  condenfed  in  the  receiver  is  allowed  to' 
blow  through  the  cock  (fee  Pneomatics),  Aiows  this 
to  be  the  care  in  moift  air,  that  is,  in  air  holding  water 
in  a  Aate  ti  chemical  foIation.  We  fee  fomething  very 
Vike  it  in  a  thunder-ftorm.  A  fmall  black  cloud  fome- 
times  appears  in  a  particular  fpot,  and  in  a  very  few  fe- 
conds  ipreads  over  many  huiKlred  acres  of  iky,  that  is, 
a  precipitation  of  rnter  goes  on  vrith  that  rapid  diffu- 
fion.     We  imagine  that  this  increaf«  of  capacity  or  de- 
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mand  for  heat,  and  the  condenlation  that  ittaft  enfg»if 
this  demand  is  not  iiipplied,  is  much  more  remarkablc  in 
pure  watery  vapours,  and  that  this  is  a  capital  didlnC' 
lion  of  their conAitutiott  hom  yapours  diffolved  in  air(A). 

The  reader  muft  now  be  fo  well  acquaintcd  with  whit 
paffes  in  the  fteam-veffel,  and  with  the  exterior  refitlti 
from  it,  as  readily  to  comprchend  the  piopriety  of  tke 
changes  which  we  Aiall  now  delcribe  as  having  been 
made  in  theconArudion  and  principle  of  the  Aeam  engine. 

Of  all  places  in  England  tbe  tin-minet  of  Comvcali  ^^ 
ftood  moft  in  need  of  hydraulic  alDAance ;  andMrSa-|^'^ 
vary  was  much  engaged  in  proje^s  for  draining  theiB[i!ji« 
by  his  Aeam-engine.  This  made  its  conAruAion  ind 
principles  well  known  among  the  machiniAs  and  engi. 
neers  of  that  neighbourhood.  Among  thefe  were  a 
Mr  Newcomen,  an  ironmonger  or  blackfiniib,  and  lit 
Cawley  e  glazier  at  Dartmouth  in  DeronAiire,  who  had 
dabbled  much  with  this  machine.  Ncwcooien  was  a 
perfon  of  foroe  reading,  and  was  in  particular  ^^oaiat- 
ed  vrith  the  perron,  writings,  aiid  projeds  of  his  coaH' 
tryman  Dr  Hooke.  There  are  to  be  feHiid  amoDg 
Hooke's  papers,  in  the  poflcffion  of  the  Royal  Society, 
iatat  notes  of  oblervations,  for  tbe  -u^e  of  Newcomen  fab 
countryman,  on  Papin*s  boafted  methcd  of  traniinitting 
to  a  great  diftance  tbe  aition  of  a  roill  by  means  of  pipet. 
Papin^s  proje£l  was  to  employ  the  mill  to  ivork  two  lir- 
pumps  of  great  diameter.  The  cylinders  of  tbefe  pttinps 
were  to  communicate  by  means  of  pipes  with  equa]  cy- 
linders  fumift)ed  with  pittons,  in  the  neighbourhood  of 
a  diftant  mine.  Thefe  piftons  were  to  b«  conncdcd, 
by  means  of  levers,  with  the  piflon-iods  of  the  asiiie. 
Therefore,  when  the  piAon  of  the  air-pump  at  the  mili 
was  drawn  up  by  the  mill,  the  correfponding  pifton  at 
the  fide  of  the  mine  would  be  pre&d  down  by  thc  at- 
mofphere,  and  thus  would  raife  the  pitlon-tod  in  tke 
mine,  and  draw  the  water.  It  would  appear  irom  thde 
notes,  that  Dr  Hooke  had  diffuaded  Mr  Ncwcomcn 
from'  ere£ling  a  machine  on  this  prindple,  of  which 
he  had  expo?ed  the  £9llacy  in  ieveral  di(coiirfcs  beibre 
the  Royal  Society.  One  paffage  is  remarkable.  "  Codd 
he  (meaning  Papin)  make  a  ipcedy  yacuum  under  yoar 
iiecond  pifton,-  your  work  is  done." 

It  is  hi|hly  probable  that,  in  the  courfe  Qf  this  fpe- 
culation,  it  occurred  to  Mr  Newcomen  tbat  the  va> 
cuum  he  fo  mucb  wanted  might  be  produced  by  ileain, 
and  that  ihis  gave  riie  to  his  new  principle  and  conAnic- 
tion  of  tbe  Aeam-engine.  The  fpccific  deSderatuia  ksi 
in  Newcomen'*  mind  ;  and  therefore,  when  Sa^aiy^jen- 
gine  appeared,  and  became  known  in  bis  oeighbouihood 
msny  years  after,  he  would  readily  catch  at  the  lidp 
whirh  it  promiied. 

Savary,  bowever,  claimt  the  inv«»tion  as  his  tnni; 
but  Switser,  who  was  perfonalIy  acquainted  with  botli, 
is  poiitive  that  Newcomen  was  the  inventor.  '&j  bis 
principks  (as  a  quaker)  being  averfe  irom  contentim, 
he  WRS  contented  to  Aiare  the  konour  and  the  {m£ts 
^rith  Savary,  whofe  acquaintance  at  court  enabled  himto 
procure  the  patent  in  1 705,  in  which  all  the  tbree  vreR 
affociated.  PuAerity  has  dutie  juHice  to  tbc  modcA  in- 
Tentor,'aiid  the  machine  is  uiuveriklly  called  Newco» 

iiim's 


(a)  But  if  it  hat  been  found  that  the  condenfation  requires  more  cold  water  than  what  is  allowed  above,  «ndit 
»  mlpeAed  that  the  rapidity  of  condenAng  a  large  yolume  af  fteam  by  tke  cold  fui&c«  «f  a  'veffel  is  oven«ud. 
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M»    iRn's  Engike.     Its  pnnciple  and  mode  of  operation 
«{inr.   mtj  be  clearly  conceived  as  lollows. 

LeC  A  (fig.  7-)  reprefent  b  gi«at  boiler  properlj 
hnilt  in  a  furnace.  At  a  finall  height  above  it  is  a 
lew.  cyUnder  CBBC  of  melal,  bored  very  truly  and  fmooth- 
n^  ]j.  The  boiler  communicales  with  this  eylinder  by 
T"  means  of  the  throat  or  fteam-pipe  NJ^.  The  iower 
apertare  of  this  ^pupe  is  (hut  by  the  plate  N,  which  is 
■ground  very  Aat^  fo  as  to  apply  very  accuralely  to  the 
wbole  circum(erence  of  the  oriBce.  This  plate  is  cailed 
tfae  regulator  or  fteam-cock,  and  it  toms  borizontally 
round  an  axis  b  a  which  pafi'es  through  the  top  of  the 
boiler,  and  is  nicely  fitted  to  the  focket,  like  thc  key  of 

•  cock,  l^  grinding.  The  upper  end  of  tbis  axis  is  f(ir- 
niihed  with  a  handle  &T. 

A  pifton  P  is  fufpended  in  this  cylinder,  and  made 
■ir-tight  by  a  packing  of  leather  or  foft  rope,  well  Slled 
witb  tallow ;  and,  far  greater  fecurity,  a  &nall  quantity 
af  wster  is  kept  above  the  pifton.  The  pifton-rod  PD 
ii  fufpended  by  a  chain  which  is  fixed  to  the  upper  ex- 
tremity  F  of  the  arched  head  FO  of  the  grtat  lever  or 
WoRKiKG  Beam  HK,  which  tums  on  the  godgeon  O. 
Tbere  is  a  Gmilar  arched  head  £G  at  the  otber  end  of 
the  beam.  To  its  upper  estremily  £  is  fixed  a  chain 
carrying  tbe  pnmp-rod  XL,  which  raifes  the  water  from 
the  mine.  The  load  on  this  end  of  the  beam  is  made 
to  exceed  confiderably  the  weight  of  ihe  pifton  P  at  the 
other  extremity. 

At  fon)e  fm3ll  hetght  above  the  top  of  tbe  cylinder  is 

•  cittem  W  called  the  Injection  Cistekn.  From  this 
de(cends  the  Ikjection  PipC  ZSR,  wbich  enters  tbe 
cylinder  tbrough  its  bottom,  and  terminates  in  a  fmall 
hole  R,  or  fometimes  in  a  nozzle  pierced  with  many 
£naUer  holes  diverging  from  a  centre  in  all  dire£lions. 
Thu  pipe  has  at  S  a  cock  called  tbe  Injcctiom  Cock, 
fitted  with  a  handle  V. 

At  the  oppofite  fide  of  the  cylindcr,  a  little  above  its 
bottom,  there  is  a  laleral  pipe,  tuming  upwards  at  the 
extremity,  and  tbere  covered  by  a  clack-valve  /^  called 
the  SMirriKG  Valve,  which  has  a  little  difti  round  it 
to  hold  water  for  keeping  it  air-light. 

There  proceeds  alfo  from  the  bottom  of  the  cylindcr 
B  pipe  ieg  h  (paAing  behind  the  boiler),  of  which  the 
lowerend  is  tumed  upwards,  and  is  covered  with  a  valve 
h,  This  part  is  immerfed  in  a  ciftem  of  water  Y,  call- 
ed  the  HoT  Weli.,  and  the  pipe  itfelf  is  called  the 
Edoction  Pipe.  Laltly,  the  boiler  is  familhed  with 
«.lafetv-valve  called  the  PuPPET  Clack  (wbich  is  not 
repreleated  in  this  iketch  for  want  of  room),  in  the  fan!e 
manner  as  Sa^ary^s  engine.  This  valve  is  generally  load- 
ed  with  one  or  two  pounds  on  the  f(]uare  mch,  fo  that  it 
arllDwt  the  fteam  to  efcape  when  its  elafticity  is  one-tenth 
greater  than  that  of  common  air.  Thus  all  rilk  of  burft- 
ing  the  bmler  is  avoided,  and  the  preiTure  outwarJs  is 
very  modeTate  }  fo  aifo  is  the  heaU  For,  by  inrpeding 
the  table  of  vaporous  elafticity,  we  fee  that  the  heat  cor- 
refponding  to  33  inches  of  claAicity  is  only  about  216" 
of  Fafarenheit's  thermometer. 

There  are  all  the  eSential  parts  of  the  engine,  and  are 
iiere  drawn  in  the  moft  fimple  ibrm,  till  our  knowledge 
of  their  particular  oftices  Ihall  ft)ow  the  propriety  of  tbe 
peculiar  forms  which  are  given  to  them.  Let  us  now 
ree  how  the  machine  is  put  in  molion,  and  what  is  tb« 
natore  of  its  work. 
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The  water  In  the  bmler  being  fuppofed  to  be  m  a    Steaa^ 
ftate  of  ftrong  ebullition,  and  the  tteam  iffuing  by  ihe    ^ggme-  ^ 
fafety-valve,  let  us  Confider  the  machine  in  a  ftate  of  reft,        , . 
having  both  the  fteam-cock   and  inje^ioh-cock  <hut.  Howthe 
The  reltiiig  poStion  or  attitude  of  the  machine  muft  be  michina 
fuch  as  appears  in  Iketch,   the   pump   rods  preponde- "  P"' "* 
rating,  and  the  great  piAon  being  drawn  up  to  tbe  t^Pand  theti»» 
of  the  cylinder.     Now  open  the  fteam-cock  by  turning  rure  (rf  the 
the  handle  T  of  ihe  regulator.   •  The  fteam  from  the  woik. 
boiler  will  immediately  ru(h  in,  and  Aying  all  over  (he 
cylinder,  will  mix  with  the  air.  Mucb  of  it  will  be  con- 
denlĕd  by  the  cold  furface  of  tbe  cylinder  and  pifton, 
and  the  water  produoed  from  it  will  trickle  doMm  the 
ndes,  and  run  off  by  the  eda£tion-pipe.     Tbis  conden- 
fation  and  wafte  of  fteam  will  continue  till  the  whole  cy- 
linder  and  pifton  are  made  as  hot  as  boiling  water.. 
When  this  happens,  the  fteam  will  begin  to  open  the 
TniAing  v>lve  f,  and  iiTue  through  the  pipe  }  ilowly  at 
firft  and  very  cloudy,  being  roixed  with  much  air.    Tbe 
blart  at/will  grow  ftronger  by  d^grees,  and  more  tranf- 
parent,  baving  already  carried  oft'  the  greateft  part  of 
the  common  air  which  fiUed  the  cylinder;     We  fuppo- 
fed  that  tbe  water  was  boiling  brifkly,  fo  that  the  fteam 
was  iSbing  by  the  fafety-valve  which  is  in  the  top  of  the 
boiler,  and  through  every  crevice.     The  opening  of  th& 
fis8m-cock  puts  an  end  to  this  at  once,  and  it  has  fome- 
times  happcned  that  the   cold  cylinder   abftra^   the 
fteam   from  the  boiler  witb  fuch  aftoniftung  rapidity, 
that  the  prelTure  of  the  atmofphere  has  burft  up  tha 
bottom  of  tbe  boiler.     We  may  here  mention  an  acci- 
dent  of  which  we  were  witneffes,  which  aIfo  Ihows  th« . 
the  immenre  rapidity  of  the  conden&tion.     The  boiler  - 
was  in  a  frail  (hed  at  the  iide  of  the  engine-houfe }  a 
ihoot  of  fnow  from  the  top  of  the  houle  fell  down  and 
broke  through  thtf  roof  of  the  ftted,  and  was  fcattered 
over  ihe  head  of  the  boiler,  which  was  of  an  oblong  or 
ovul  ft)ape.     In  an  inftant  the  Gdes  of  it  were  fqueezed 
together  by  the  preffure  of  the  atmofphere. 

When  the  raanager  of  the  engine  perceives  that  not 
only  the-blaft  at  the  fnifung  valve  is  ftrong  and  fteady, 
but  that  the  boiler  is  now  fully  fupplied  with  fte3m  of 
a  proper  ftren7th,  appearing  by  the  renewal  of  the  dif- 
charge  at  the  lafety-valve,  he  Atuts  the  fteam-cock,  and 
open«  the  inje^ion-cock  S  by  tuming  its  handle  Yt 
The  prelTure  of  the  column  of  water  in  the  injc£Hon- 
|Mpe  ZS  immediately  forces  ^ome  water  through   the, 
ipout  R.     This  coming  in  contacl  with  the  pure  va- 
pour  which  now  fills  the  cylinder,  condenfe8  it,  and  thus . 
makes  a  partial  void,  into  which  the  more  didant  Aeam . 
immediately  expands,  and  by  expanding  cellapfes  (as  has . 
been  already  obfcrved).     What  remains  in  the  cylindet 
no  longer.balances  the  atmofphericaLpreirure  on  the  fur« 
face  of  the  water  in  the  injeflion  ciftern,  and  therefore  . 
tbe  water  fpouts  rapidly  through  th«  hole  R  by  the . 
joint  ajlion  of  the  column  ZS,  and  the  unbalanced  pref- 
fure  of  the  atmofphere ;  at  the  (ikme  time  the  fniitingi 
valveyi-and  the  eduflion-valve  ^,  are  ftiut  by  th«  unba- 
lanced  preffuTe  of  the  atmoffjhere.     Tho  velocity  of  the 
inje^ion  water  muft  therefore  rapidly  incr«afe,  and  the 
jet  will  dafti  (if  fingle)  againft  the  bottom  of  the.pirton, 
and  be  fcattered  through  the  whole  capacity  of  the  cy. 
linder.  In  a  very  rtiort  fpace  of  time,  therefore,  the  con. 
denfalion  of  the  fteam  becomes  univerfal,  and  the  elatti- 
city  of  what  remiins  is  almott  not>ing.     Thc  whol«  . 
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■Steam-  preSure  of  the  atmofphere  is  exerted  iit  the  upper  Airiace 
^S'""-  of  the  piAon,  wbile  there  is  hardly  any  on  its  under 
'  flde.  Therefore,  if  the  load  on  the  outer  end  E  o^  the 
woiking  beam  i$  inferioc  to  this  prefiure,  it  muft  yield 
to  it.  The  pifton  P  muft  defcend,  and  the  pump  pillo^ 
L  muil  afcend,  bringing  along  wilh  it  the  water  of  the 
mine,  and  the  motion  muft  contimie  till  the  great  piHon 
reaches  the  bottom  of  the  cylinder  ;  for  it  is  not  like 
the  motion  which  would  take  place  in  a  cylinder  of  air 
iarefied  to  the  fame  degrce.  In  this  laft  cafe,  the  im- 
pelling  force  would  be  continually  diminilhed,  becaure 
the  capacity  of  the  cylinder  is  diminilhed  by  the  defcent 
of  the  pifton,  and  the  air  in  it  is  continually  becoming 
moie  denfe  and  elattic.  The  piAon  would  ftop  at  a  cer- 
tain  height,  where  the  elafticity  of  the  included  air,  to- 
gether  with  the  load  at  £,  wonld  balance  the  atmofphe- 
rical  preirure  on  the  pifton.  But  when  the  coutents  of 
the  cylinder  are  pure  vapour,  and  the  continued  (Iream 
of  injcAed  cold  water  keeps  down  its  temperature  to 
the  fBme  {utch  as  at  the  beginning,  the  elafticity  of  the 
remaining  fteam  can  neveT  increale  by  the  defcent  of  the 
pifton,  nor  exceed  what  correfponds  to  this  temperature. 
The  impelling  or  accelerating  force  therefore  remains 
the  fame,  and  tbe  defcent  of  tbe  piilon  will  be  uniform> 
ly  acceleraled,  if  there  is  not  an  increa^e  of  refiftance 
arifing  from  the  nature  of  the  work  performed  by  the 
other  end  of  the  beara.  This  circumftanc'j  will  come 
under  coniideration  afterwards,  and  we  need  not  attend 
to  it  at  prefent.  It  is  enough  for  our  prefent  purpofe 
to  lee,  that  if  the  cylinder  has  been  completely  purged 
of  common  air  before  the  fteam-cock  was  ftiut,  and  if 
none  has  entered  fince,  the  pifton  will  defcend  to  tbe 
very  botlom  of  the  cylinder.  And  this  may  be  frequent- 
ly  obferved  in  a  good  Aeam-engine,  where  every  part  is 
air-tight.  It  fomelimes  happens,  by  the  pit-pump  draw- 
ing  air,  or  fome  part  of  the  communication  between  th« 
two  Arains  giving  way,  that  the  pitton  comes  down  with 
fuch  violence  as  to  knock  out  the  bottom  of  the  cylin- 
der  with  the  blow. 

The  only  obfervation  which  remains  to  be  made  on 

the  motion  of  the  piAon  in  defcending  is,  that  it  does 

"  The 


the  irjec 
tion  is 
made. 


>4 
The  pilton 
does  not 

d^Plid^the"**  '"^"  "  ^  inftant  the  injeaioiT  is  made. 

nwment  pifton  was  kept  at  the  top  by  the  preponderancy  of  th« 
outer  end  of  the  working  beam,  and  it  muft  remain 
there  till  the  diAPerence  between  the  elafticity  of  the 
lleam  below  it  and  the  pre^iire  of  the  atmofphere  ex- 
ceeds  this  preponderancy.  There  muft  therefore  be  a 
fniall  fpace  of  tirae  between  the  beginning  of  the  con* 
denfation  and  the  beginning  6f  the  motion.  This  is  very 
imall,  not  exceeding  the  third  or  the  fbuTth  part  of  a 
fecond ;  but  it  may  be  very  diftin£ily  obferved  by  an 
attentive  fpe£tatoT.  He  will  fee,  that  the  inftant  the 
injeAion  cock  is  opened,  the  cylinder  will  fenfibly  rile 
upwards  a  little  by  the  preiTure  of  the  air  on  its  bottom. 
Its  whole  weight  is  not  nearly  eqaal  to  this  preffure  ; 
■nd  inftead  of  its  being  neceATary  Vafuf>port  it  by  a  rtrong 
floor,  we  muft  keep  it  dtnan  by  ftrong  joifts  baded  by 
beavy  walls.  It  is  ufual  to  frame  thefe  joints  into  the 
poA^which  cany  the  axis  of  the  woiking-beam,  and 
are  thereforc  loaded  with  the  whole  ftrain  of  the  raa- 
chine.  This  rifing  of  the  cylinder  (hows  the  inftantane- 
ons  coramcncement  of  the  condenration  \  and  it  is  not 
till  after  this  haa  been  diftin£Hy  obferved  that  the  pifton 
is  feen  to  ftatt,  and  begin  to  defcend. 

Whcn  the  manager  fee$  the  pifton  as  low  as  he  thinks 
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proper,  he  (huts  the  inje&ion-cock,  and  opens  thefteaai-  Sm»: 
cock.  The  fteam  has  been  accumulating  above  the  w».  ^■mI 
ter  in  the  boiler  during  the  whole  time  of  the  pifion's'~^ 
defcent,  and  is  now  rudiiug  violenily  through  the  pnp-i;^^ 
pet  clack.  The  moraent,  therefore,  that  the  tteam-ciimtwl 
cock  is  opened,  it  rulhts  vioIently  into  the  cylinder,  ha->-^'"&(- 
ving  an  elafticity  greater  than  that  of  the  air.  It  '''««-^^''^ 
fore  immediately  blows  open  the  fnifting  valve,  and  aL(|^_j_ 
lows  (at  leaft)  the  water  which  had  come  in  by  the  ior- 
mer  inje^tion,  and  what  arofe  from  the  condeniĕd  fteain, 
to  dclcend  by  its  own  weigbt  through.the  edudlion  pipe 
degh  to  open  the  valve  i,  and  to  run  out  into  the  bot 
well.  And  we  muft  eafily  fee  that  this  water  is  boiling 
hot ;  for  while  lying  in  the  bottom  of  the  cylindei,  it 
will  condenfe  fteam  till  it  acquires  this  temperature,  an4 
Jtherefore  cannot  run  down  till  it  ooadeafes  no  more. 
Th<re  is  ftiU  a  wafte  of  fteam  at  its  ftrft  admiAkm,  ia 
order  to  heat  the  infide  of  the  cylinder  and  thc  injeded 
water  to  the  Ijoiling  temperature  :  but  ihe  fpace  beii^  I 

iJnaU,  and  the  whole  being  already  -yery  watm,  this  it 
very  f*on  done }  and  when  things  are  properly  conttrac-  ! 

ted,  little  more  fleam  is  wanted  than  what  wiU  wann 
the  cylinder  \  for  the  edudion  pipe  receives  the  injedion 
water  even  during  the  deicent  of  the  pifton,  and  it  is 
thereCoie  remoyed  pretty  much  out  of  the  way  of  the 
Aearo. 

This  firft  puff  of  the  entering  fteam  is  of  gieat  ^er^^Steai 
vice  }  it  drives  out  of  the  cylioder  the  vapooT  which  ittbcEii 
finds  there.     This  is  feldoBi  puie  watery  vapour  :  all  pnl 01» 
water  contains  a  quantity  of  air  in  a  ftate  of  chemicai]|^|'J    I 
imion.     The  union  is  but  feeble,  and  a  boiling  heat  is 
fufiicient  for  dilengaging  the  greateft  part  of  it  by  in. 
creaSng  its  elafticily...  It  may  alfo  be  diiengaged  by 
fimply  removiDg  the  extemal  preffure  of  the  atmaTpheieL 
This  is  clearly  ieen  when  we  expofe  a  Klals  of  water  in 
an  exhaufted  receiver.    Therefore  the  (maU  fpace  bclo» 
the  pifton  contains  watery  vapour  mixed  with  all  the  aii 
whicb  had  been  diiengaged  from  the  water  in  tbe  hoilcr 
by  ebuUition,  aod  all  that  was  feparated  fram  the  in- 
jeAion  water  by  the  dininution  of  extenial  preftlD«& 
AU  this  is  blown  out  Oif  the  cylinder  by  the  fiiil  puffaf 
fteam.     \Ve  may  obferve  in  tbis  place,  tbat  watets  dif- 
fer  exceedingly  in  the  quantity  of  air  which  thcy  hald 
in  a  ftate  of  tolution.     All  fpting  water  coirtams  madl 
of  it :  and  watcr  newly  brought  up  from  decp  mincs 
cont»ns  a  great  deal  more,  becaafe  the  foliition  was  od- 
ed  in  thefe  fituations  by  great  preffures.     Soch  wateit     „ 
fparkle  when  poured  into  a  glafs.     It  is  thetefoFe  <£^pxix 
great  confequence  to  the  good  perfbrmance  of  a  ftea»caite- 
engine  to  uie  water  containing  littlc  air,  both  in  ^'^'^ 
boiler  and  in  the  inje£Hon-ciftern.    The  water  of  "■•LJfe,a- 
ning  brooks  is  prefetable  to  all  others,  oimI  the  iTeerit,Kccifi 
is  from  any  faline  impregnalion  it  generally  cAntahisllcsi»»' 
lefs  air.     Such  engines  as  are  fo  un^itunately  fitiiaiedt'^< '''' 
that  they  are  obligcd  to  employ  the  very  water  ^rhich^!^ 
they  have  brought  up  from   great  dcpths,   are  iboad(ornii 
greatly  inferior  tn  their  peribrmance  to  othcis.    Thclittleiit. 
air  colle£ted  below  the  pifton  greatiy  diminiAtes  the  ac> 
celerating  force,  and  the  expulfinn  of  fuch  a  ^uantitj 
requires  a  long-continued  blaft  of  the  beft  Aearn  at  tbe 
beginning  of  every  ftroke.     It  is  advirable  to  keep  fuch 
water  in  a  large  Aiallow  pond  for  a  long  while  bebte 
ufing  it.  li 

Let  us  now  confider  the  ftate  of  the  pifton.    It  isH™* 
e\ident  that  it  wiU  iiart  or  begin  to  rife  the  montatP''^ 

tbe 
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tetm-    die  {team-cock  49  open«d ;  fbr  «t  that  in(\nnt  tbe  ex> 

kgine.  ceis  ef  «tmorpheriMr  preAure,  by  which  it  wai  kept 

"'^""'dawn  in  oppoiition  to  the  preponderancj  of  the  outer 

end  of  the  beam,  is  diraini(hed.     The  piAon  is  therefore 

driigged  upwards,  snd  it  will  rife  even  although  the 

iieam  which  is  admitted  be  not  fo  elatiic  as  common  air. 

Soppole  the  raercurj  in  the  barometer  to  fiand  at  30 

incbes,  ind  that  the  pteponderancj  at  the  outer  end  of 

the  betm  is  -l-th  of  the  pTeiTure  of  the  air  on  the  iMdon, 

the  ]Hfton  will  not  rife  if  the  elaiUcity  of  the  (leam  is  not 

equal  to  30 — \p,  that  is,  to  26.7  inches  nearly;  but  if 

it  is  jaft  this  quantity,  the  pifton  wili  rire  as  faft  as  this 

iieam  can  be  fupplied  through  the  fteam-pipc,  and  the 

veIocity  of  its  arcent  depends  entirely  on  tlie  velocity  of 

this  fupply.     This  obfervation  is  of  great  importance  ; 

and  it  does  not  feem  to  have  occurted  to  the  mathema- 

ticians,  who  hare  paid  mo(t  attention  to  the  mechanifm 

of  the  motion  of  this  engine.     In  the  mean  time,  we 

nay  clearly  fee  that  the  entry  of  the  ftean  depends 

chieAy  on  the  counter  weight  at  £  :  for  Tuppo^e  theie 

was  none,  fteam  no  Aronger  than   air  would  not  enter 

the  cylinder  at  all ;  and  if  the  Aeam  be  (Ironger,  it  will 

enter  only  by  the  excef«  of  its  rtrength.  Writets  on  the 

Aeam>engine  (and  even  fome  of  great  reputation)  £imi- 

liarly  fpeak  of  the  fteam  givine  the  pifton  a  pulh  :   But 

this  is  fcarcely  poITible.     Dunng  the  rife  of  the  pillon 

the  fnifting  valve  is  never  obferved  to  blow  ;  and  we 

'have  not  heard  any  well-atteded  accountS'of  the  pifton- 

chains  ever  bcing  Aackened  by  the  upward  preirure  of 

Ihe  fteam,  even  at  ihe  very  beginning  of  l^ie  ftroke. 

During  the  riCng  of  the  pifton  the  fteam  is  (according 

te  the  common  conception  and   manner  of  fpeaking) 

/uckeJ  in,  in  the  fame  way  that  air  is  focked  into  a  com- 

mon  fyringe  or  pump  when  we  draw  up  the  pifton  ; .  for 

in  the  Aeam-engine  the  piAon  is  really  drawn  up  by  the 

counter  weight.     But  it  is  ftill  more  fucked  in,  and 

reqttires  a  more  copious  fapply,  for  another  reafon.     As 

the  pilton  defcended  only  in  con(<^qnence  of  the  inndc  of 

the  cylinder's  being  fuffi:iently  cooled  to  condenfe  the 

fteam,  this-  cooled  Tur^ace  muft  again  be  prefented  to 

the  fteam  during  the  riie  of  the  piAon,  and  muft  con- 

denfe  -  lleam  a  fecond  time.     The  pifton  cannot  rife  an- 

olher  inch  tiU  the  part  of  the  cylinder  which  the  pifton 

has  already  quitted  h^s  been  warmed  up  to  the  boiling 

point,  and   Itesm  muft  be  expended  in  this  warming. 

The  inner  furf»ce  of  the  cylinder  is  not  only  of  the  heat 

of  b<yling  water  while  the  pifton  rifes,  but  is  aIfo  per- 

fe£t!y  dry  ;  for  the  film  of  water  Ieft  on  it  by  the  af- 

cending  pifton  muft  be  completely  evaporated,  other- 

wife  it  will  becondenling  fteam.     That  the  quantity 

tlnis  wafted.ts  conCdereble,  appears  by  the  cxperiments 

.  of  Mr  fieighton.     He  found  that  five  pintsyof  water 

tVere  boiled  ofF  in  a  mrnute,  and  produced  1 6  Aroket  of 

tm  engihe  whore  cylinder  contained  ii^gallons  of  282 

inchrs  each  ; '  and  he  thence  concluded  that  fteam  was  • 

2886  times  rarer  than  water.     But  in  no  experiment. 

made  with  fcrupu1ous  care  pn  ihe  expanilon  of  boiling. 

water  does  it  appear  that  the  denilty  of  ftcam  esceeds 

-th  of  the  deniity  of  water.   Defaguilier3  fays  ihat 


10,000 

it  is  above  14,000  times  rarer  ihan  water.  We  have 
frequenlly  attempted  to  meafijre  the  wcight  of  fteam 
w'iich  filled  a  very  light  veflel,  which  held  1 2,600  grains 
of  water,  and  found  it  always  Iefs  than  one  grain  j  fo 
that  we  bave-  no  doubt'  of  its  bcing  much  iiiore  than 


10,000  times  rarer  ihan  water.    This  being  the  cafe,    St<»ni. 
we  may  fafely  fuppofe  ihat  the  number  of  gallons  of .  .^"g'"e-  ^ 
fteam,  indead  of  bcing  16  times  113,  were  nearly  five         '    ' 
times  as  much  ;  and  that  only  -{-th  was  employed  in  al- 
lowing  the  pifton  to  rife,  and  the  remaining  -^ths  were 
employed  to  warm  the  cylinder.     But  no  diftin£t  expe- 
riment  ftiews  fo  great  an  expanfion  of  water  when  con- 
Terted  into  fteaffi  at  212°.    Mr  Watt  never  found  it  un- 
der  the  preAure  of  the  air  more  than  1800  times  rarer- 
than  water.  i^ 

The  moving  force  during  the  afcent  of  the  }nfton  Its  afcent 
muft  be  confidered  as  refulting  chieAy,  if  not  folely,  ^''''^y  ""w- 
from  the  preponderating  weight  of  the  pit  piAo''-™^*' mieht  of 
The  oSice  of  this  is  to  retum  the  fteam-pifton  to  tbethepicpi. 
top  of  the  cylinder,  where  it  may  again  be  prefied  down  itoD-iad*. 
by  the  air,  and  make  another  working  Aioke  by  raifing 
the  pump  rods.     But  the  counter-weight  at  E  has  ano* 
ther  fervice  to  perform  in  this  ufe  of  tbe  engine  ;  name- 
]y,  to  retum  tbe  pump  piftons  into  their  places  at  the- 
bottom  of  their  refpe£live  working  barrels,  in  order  that 
they  alfo  may  make  a  working  ftroke.     This  requires  - 
force  independent  of  the  fri£lion  and  inertia  of  the  mov« 
ing  parts  j  for  each  pifton  muft  be  puAied  down  through 
the  water  in  the  barrel,  which  muft  rifc  through  the 
]nfton  with  a  relocity  %vhofe  proportion  to  the  velocity- 
'of  the  pifton  is  the  fame  with  that  of  the  bulk  of  the 
pifton  to  the  bulk  of  tbe  perforation  through  which  the 
water  rifes  through  the  pilton.     It  is  enough  at  prefent 
to  mention  this  in  general  terms :  we  Aiall  confider  it 
raore  particulaily  atterwards,  when  we  come  to  calcu- 
late  the  perform'<ince  of  the  engine,  and  to  deduce  from 
our  acquired  knowledge  masitns  of  conftruflion  and  im- 
provement.  ^o 

From  this  general  confideration  of  the  afeent  pf  theThe  afcent ' 
piAon,  we  may  fee  that  the  motion  diSers  greatly  from  o^  'l»*  J^- 
the  defcent.     It  can  hardly  be  fuppofed  to  acceleraie,"^^j['*'* 
even  if  the  ftcam  in  the  cylinder  were  in  a  moment  an-  froai  dbe 
nihilated..    For  the  refiftance  to  thc  dcfcent  of  the  plftondefceiit. 
is  the  fame  with  the  weight  of  the  column  of  water, 
which  would  caufe  it  to  now  through  the  box  of  the 
pump  pifton  with  ihe  vel6city  with  which  it  really  rifes 
through  it,  and  muft  therefore  increafe  as  the  fquare  of 
that  velocity  increafes  ;  that  is,  as  the  fquare  of  ihe  vc-  • 
locity  of  the  pifton  incrcafes.     Independcnt  of  fri£lion, . 
thererore,   the   ve]ocity  of  defcent  through  the   vrater 
muft  foon  become  a  masimum,  and  the  motion  become  ' 
unifoi-m.    We  Aiall  fee  by  and  by,  that  in  fuch  a  pump  • 
as  is  gtnerally  ufed  tbis  will  happen  in  le&  than  the  • 
loth  part  of.a  fecond.     Thc-^ri^ion  of  the  pamp  will 
diminilh  this  velocity  a  little,  and  retard  the  time  of  its  - 
attaining  aniformity.     Bot,  on  the  other  hand,  the  fup> 
ply  of  fteam  vrllich  is  neeeffaty  for  this  motion,  being 
iiiiceptible  of  no  acceleration  from  its  previous  motion,  . 
and  depending  eiilirely  on  the  bri{kncfs  of  the  ebulli- 
tion,   an  a1moft  inftantaneeus  ftop  is  put  to  accelera* 
tion. 

Aocordingly,  any  perron  who  obferTcs  with  attention 
thĕ  working  of  a  fteam-engine,  will  fee  that  the  rife  of 
the  pitton  and  defcent  of  the  pump-rods  is  eitremely 
unifarm,  whereas  the  working  ftroke  is  very  fenfib]y  ac-       tr  - 
celeratcd,     Before  quitting  this  part  of  ihe  fubjeft,'  and  The  coun- 
left  it  ftibuld  afterwards  elcape  our  reeolledion,  we  may  ?*^^''''* 
obfcrve,  that  the  counter-weight  is  different  daring  ihĕ  rtunni'  the 
two  motions  of  the  pump-rods.     While  the  macht-.ie  is  tno  mu- 
making  a  working  lUoke,  it  is  lifting  not  only  the  co-tioBsofthe  • 
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lumn  of  waler  in  the  pump,  but  tbe  «bfolut£  weight  of 
■the  piilons  and  piAon-rods  alCp :  but  while  th«  pump- 
rods  are  dercending,  there  is  ^  diminutioo  of  <tbe  coun- 
ter-weight  by  the  nhole.  weight  loH  by  the  immerrion 
of  the  rod  in  waler.  The  wooden  rod$  which  are  gene* 
rally  ufed,  ^  (baked  in  lyater,  aod  Joiiied  ,by  iroa'  {Ireps, 
are  heaviet',  and  fyit '  a'  little  .}ieavier,  than  water,  and 
they  are  gener^ly  abput  one-thi|<(^  cif  tbe  bulk  ot^  tl^ 
water  in  the  pumps.,      ■,  .-?' 

Thefe  two  motians  cbmp^ete  tTic;.peri(^d  of  t}ie  operi)- 
tlon;  and  the  whole  ^ay  be  repeated  by>&utting  the 
fleaifa-cbc)c  and  opening^  tne  inje£lion-cock  wheneverth|e 
piAon  'ha$  attained  the  proper  height,  We  bave  been 
very  mitiiite  in  our-  attention  ^o  tbe  diiTerent,  circum- 
Aances,  tHat  the  reader  may  have  a  didipdt  ^otiQn.,i()f 
the  ftate  di  ihe  moving  (orce?  in  every  period  ^  t^o 
operatioti.     li^  is,  by  no  mean{  fufficient  tliat,>w  know 


well-informed  artlA,  fimpl!(ied  the  wbole  i>f  tlieiil  fi^ 
oidinate  m»vements,  and  broogbt  tbe  machine  into^^l 
the  form  in  wbich  it  has  contioued,  without  the  fmaU-  '" 
eA  matcrial  cWwige^  to  tbe  pielĕnt  day.  We  Oiail  notr 
detbribp  one  o£  thel«  improyod  engioes,  copjing  almott 
exa£tly.  tlte  drawinjj^  and,  ddcriptio»  giren  b^  BoSiit 
in  his  £fy<froJynam^/ue i^  th«fe  bcing  by.far  the  mtt 
accurate  and  perf|ncuoMS  of  aay  ihtt  bwrc-bttai'  f  ub^ 
lilbed.         ,  .     (j-    .  'i  •  '     •  •.'  .    . 


.IJFig.  8.  N°  I.  is^  a  pei:fpt^v»vieiv.af.'tbe  b«iler  ey: Drfcnj. 
linder,  ,and  alLthe  parts  nece&ry  ktt  tuming  tbecoclii.iitiao( 
Fig.  8.  N°  2.  is  a  ve(t^al  iĕ£tion  of  the  bme ;  «nd  tiit^s'^^ 
fame  piece*  of  both  ai*  muked  witlk  the  bam  leUeciof'^^^ 
refereDce.  ■■-      '      *  K-j» 

.The  rod,  X  <>f ■  th«t  piSaa  F  is  &f])ended  Sn>m.<tlw  CiL 
ttu^h  pl  the  ^«rki^g^bMm,  as.  w«r<«c^ftnted  iv  tbe  %^ 
preceding  lkeU:h  (lig.'7.>.     A»  upright  bar  «f  diabtr 
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in  eeneral  \hat  the  inje£lion  of  cold  wate^  roftk(;f  a  v(ttdi    TG  is.;Kiro  feen  banging  by  a  cliain.    .Tbtftis  Mpttidti 

which'al}ows' thc^air  to  prefs  down  the.pirioii,  an{l  th^t     '  '"  '    '^     r -l-  1  -  <     <■ 

the  TeadmilTion  of  the  Aeam  allpws  the  piHon  to  .rife 

again.     This  lumping  and  ^ovenly  way  ,0^  ,vieiving- it 

bas  lohg  pre^ented  even  the  philofophejr  frbqi  fgeing  the 

defeA»  of  tbe  conflruQion|  apd  the  njelaods  Qf  remoying 

them,  .,..,)  1.  , 

We  ndw  fte  the  great  dlffexence  between  l^avary.'s 
and  Newcomen's  engine  in  refpe{l  of  principle. .  $ava- 
ry*s  was  really  an  engine  whtcb  raiPed  water  by  the 
force  of  fteam  ;  bul  Newcome.n'»  raires  water  entirely  by 
the  preAure  of  tbc  aimolphere,  and  .fleam  is  employed 
merely  as  the  mod  expeditious  method  Qf  produaing.& 
void,  into  which  the  atmorpheiical  preCTure  may  impel 
ihejlr/l  inover  of  his  machine.r  Tbe  elaOicity  of  thp 
fteam  is  not  the  fitft  mover. 

We  fee  aVo  the  great  fupenority  of  thi$  new  machine. 
We  h;ave  noneed  of  (Uam  of  great  and  dangerous  elai- 
IJicity  'y  and  we  operate  by  means  of  very  rooderate 
beats,  aud  confequentIy  witb  much  fmaller  quantities  o£ 
fuel ;  and  there  is  no  bounds  to  the  power  Qf  thls  ma- 
chine.  How  Vleep  roevtr  a  mine  may  be,  a,  cylin,dcr 
may  be  emptoyed  bf  AIcli  dimenGons  that  the  preirure  of 
the  air  on  its  prRon  may  exceoJ  jn  any  degree  the  weight 
Bf  tbe  columD  of  water  to  be  raifed.  .  And  laAly^  tnis 
form  of  the  machine  rendets,  i(  applicab]«  to  almod 
every  me^hanical  purpote  j  liecaure  a  ikilful  mechanic 
can  readily.lind  a  method  of  convcrting  the  ccciproc^  . 
ing  motion  of  the  woiking  beam  mto  a  motion  of  any 
kind  which  may  fuit  h)s  purpote.  Savary''ii.f ngir.e  copld 
hardly  admit  of  fuch  ati  imipediate  applicatipi),  and  kim 
almoft  reRri.Aed  to  railing  wa^r. 

Inventions  hnprove  by  deerees.  This  engine  was 
firft  oATered  to  the  public  5n  1705.  ^ut  many  diiRCul.:, 
ties  occurredln  the  execu(ion,  which.w^e  removed  opc  . 
by  one  ;  and  it  was  nbt  tiH  ip  2  that  .the  engine. feem- 
ed  to  give  conSdente  in  its' eCpcacy.^  XI}?  mpu  i;;(a£l 
and  unremilting  altention  of  the  manager  was  requii(;d 
to  the  precife  moment  of  opening  ^nd  {h,ul,tiT\g,4.bq' 
cocksj'  and  negle^  might  frequentl[y  ]:ie  ruinoujs,  by 
beating  out  the  bottom  ot  thfe  cylinder,  or  allotyipg  (hc 
pifton  t6  Be'wliollydrawp  out  of  it.  ,St9ps  \i-?yc,ccwif 
trived  to  prevent  bopi  "o^  thefe  accldentsi  |hen.ftfi|ig« 
were  ufed'to  conneft  the  bandfes  of  the  cocks  w;ith.thc 
beam,  (b  thatthey  Aiould  be  turned  whenever  U  was  in 
certain  politions.  Thefe  were  gradually  .changed  and- 
improved  iiito  detents  and  catches  of  dilterent  fhapes  ; 
at  Iaft,  in  1717,  Mr  Beighton,  a.very  ingenious  ^nd 
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frQm  %  concentiic  aicb  of  th«  beam,  as  «ay  )be  itear 
aUb  in  tbc  ike(cb  at  f  ).    Th«  bar^  callcd  tbe-^ii^' 
beam  ;  and  it  muft  rife  and  £aUiWth,d»  piAbn,  W 
witb  «  jOowcr  motion.    .Tbe  ufe  ^  tl^.  ylBgtbeattals 
to..give  tncuon  .to  tbe  dU^e&t  f icces  vrlu|cb.tn»thr 
cocks,^,..  ■  .  '  :' 

The.:Ae99>-P>pc.-K  isotoRe  piece  jntk  the.bottaa 
of  the  cyliodeiy  and  rife»  witbin  it  aa  inch  tn  twi,  t» 
preven,t  aay.of  the  cold  inje£Uo»  wnter  J»om  i^lbogia. 
to  the  boilM..  Tbe  lowPT .  entremtty.  Z  «f'the-&^tA> 
pipe.  penetrate*  tb«  hcad  «f  tbc'  'boiler,  prcj«fiing  a 
little  way.  A  flat  platqx>f  brais,  in  ihape  telembling  * 
racket  or  .battledore,-«^Ued  the  rtguktlor,  tapplies  itfelf 
exa£lly  to  tbe  whole  circumference  of  the  Iteam-pipe, 
and.GpmpIiet«ly  e^dudes  tbc  Aeam  from  tbe  cylindier. 
Bcing  moycablc  round  an  uprigbt  asis,  «rhtdi  it  repn! 
fented  by  thc  dotted  lines  «t  the  iide.of  the  Anobpipe 
in  ihe  pipEle,  it.  may  be  turncd  afidc  by  ibe  habdie^ 
n*  I.  ^  'Vht.  profile  Aiows  in  the  iedion  of  .thji.|ilatea 
protuberance.in  the  middle.  iTba  rcA^ '6iu»'iiev; 
fiat  fpiing,  'whicb  is  fix«d  below  it  ath-warl^^tbe  mouu  ' 
of  the  ileam,pi^e.'  This  fprit>g  preiCc^ij  it  ftifing^.  tO' 
wards  tbe  Aearo-pipc,  ^auSpg  A  taiTRpply  .toiy  clni^; 
and  thisknob  lUdcs  along  the  fpring,-  w)uk  (he  ngi^ 
tor  turns  lo.the  right  or  Teft.  '■ .   ,         •<!>..-      t;.':. 

We  l)3VC-'f»id  that   the  injc^tion-.wat^r  i»  jEianiihccl.  ■ 
frox^  a  cillern  pl^d  above  Ahc  cylintica^  '  Wben  fhc 
ciAem  c^nnot  be  (npplicd  b]ri.{)i^  fc{!pt  foine  -  aiert.: 
elcYatcd  iburc«,  its-water.H.itaiiĕdnby  tbgraachiwciU'' 
felf..,,  A  iina]lii£ting  punp  ih  (fig»7.>,  ^led  dK/wi- 
hea4.  orjaqu«it/,  is  workl^  by  a  rod  y «,  fufpendcd  iam 
a  concentcic  aitih  t  y  near  tbe.  outnr  end  «f  the  iwduag 
beam*  Tbii  ibrccj  -a  fmaU  -portion  of  the  pit  vr*ter  aloi^ 
the  rifing  pipe  r  LM  into^thcinjcr^i^n  ciftem. 

la  figu,cek.N°  i.  and  2.  the  letter»  Q^M  3'  Kprdĕnt 
the  {npc  which  bnngs  down  the  watei  iion  tbc  injcdioa 
ciften). ,  Tbis  pipe  ha»  a  cock  at  R  U>  «peit  «r  (hat  ib»^ 
paSage  of.thi<w»teK.,.<  It  fpouts  tbrough  thc  jet  y,  «nd 
dadung  ag^ft  the  bottem  of  the  pifton,  it-  t»  ^poled 
into  drops,  an^  .£;attcred  through  tbe  whole  capacity  a( 
the-  cylindcTi  fo  a>  topnMiucea  rapid  condehiatian  cf 
the-flcaro.        , 

An  upriKht  poft  A  may  be  oblervcd  in  the  pcr^ec* 
tive  view  ot  tbe  cylinder,  8ic.  Tbi»'  fupport»  onc  ai 
B  of  a  horizontal  tron  aitis  BC.  The  end  C  is  fop> 
ported  by  a  Rmilar  poft,  of  which  thc  piace  oniy  ii 
marked  b^  tlie  dottcd  liaes  A,  tbat  tbe  peeet  coonec. 
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t»  ted  wkh  thts  iois  may  not  b«  Ud  br  it  A  kind  of 
rt'-  Aimjp  «iri/  hangs  from  thb  axis,  lupported  by  the 
^'''hoots  a  and  J.  lus  Airrup  is  croffed  near  the  bottom 
by  a  round  bolt  or  bar  «,  which  pafles  through  the  eyes 
or  rings  that  are  at  the  ends  of  the  horisontal  fork  ijTg, 
whofe  kmg  tail  A  is  double,  receiTing  between  iti 
bnuiches  the  handk  i  of  the  regulator.  It  is  plain  from 
this  confiru£lian,  that  when  the  ilirrup  is  made  to  vi- 
brate  round  the  horizontal  axis  fiC,  on  which  it  hangs 
freel7  by  its  hooks,  the  bolt  e  mtJl  pull  or  puih  the 
long  ibrk  ij^g  backwards  and  (orwards  horisontally, 
and  by  fi>  doing  will  move  the  regulator  round  its  axis 
by  means  of  the  handle  i  Both  the  tail  of  the  foik.  and 
the  handle  of  the  regulator  are  pierced  with  feveTal 
iitks,  and  a  nn  u  put  throagh  them  which  unites  them 
by  a  joint.  The  motion  of  tne  handle  may  be  increared 
or  diminiihed  by  chaoGing  for  the  joint  a  hole  near  to 
the  azi*  or  remote  irom  it ;  and  the  exad  pofition  at 
whidi  the  regulator  i*  to  ftop  on  both  fides  is  determined 
by  pins  ftuck  in  the  horisontal  bar  on  which  the  end  of 
the  handle  appears  to  rc(l. 

This  alternate  motion  of  the  regulator  to  the  right 

«nd  Ieft  is  produced  as  followt :  ^niere  is  fixed  to  the 

ftzi>  BC  a  piece  of  iron  oi/,  caUed  the  Y,  on  account 

of  its  refemblancc  to  that  letter  of  the  alphabet  invert- 

ed.    The  ftalk  o  earries  a  heavy  lump^  of  lead  or  iron ; 

anda  long  leither  ftrap  qpr  is  faftened  to  fi  by  the 

T^^ym^^  and  the  two  ends  are  faftened  to  the  beam  above 

it,  in  fuck  a  manner  that  the  lump  may  be  alternately 

catched  and  held  up  to  the  right  and  Ieft  of  die  per- 

pendicalar.     By  edjuRing  the  length  of  the  two  parts 

of  the  ftrap,  Uie  Y  may  be   ftopped   in  any  defired 

pofittan.     The  two  claws  k  and  l  fpread  out  irom  each 

other,  and  from  th«  line  of  the  iklk^  and  they  are  of 

roch  length  as  te  reach  the  horizontal  bolt  e,  which 

croSTes  tbe  ftirrup  below,  but  not  to  reach  the  bottom 

of  tbe  ibrk  hfg.    Now  fuppofe  the  ftirrup  hanging 

perpendicalarly,  and  the  ftalk  of  the  Y  alfo  held  perpen- 

dicular  j   c»rry  it  a  little  outward  from  the  cylinder, 

and  then  let  it  go.     It  will  tumble  &rther  out  by  its 

weighit,    withoot   afteding   tbe  ftimip  till  the  claw  / 

Arikes  on  the  horizontal  bolt  e,  and  then  it  puihes  the 

ftirrup  and  th«  fork  towards  die  cylinder,  and  opens 

the  regulator.     It  Tets  it  in  motien  with  a  fmart  jerk, 

which  is  an  eSĕAual  way  of  overcoming  the  cohefion 

and  fri£lion  of  the  regulator  witb  the  mouth  of  the 

fteam-pipe.     This  pulh  is  adjuHed  to  a  proper  length 

by  the  ftrap  qp,  which  ftops  the  Y  when  it  has  gone 

far  eoougli.     U  we  now  take  hold  of  the  ftalk  of  the 

Y,  ond  aaove  it  up  to  the  perpcndicular,  the  width  be- 

tween  its  daws  is  fuch  as  to  permit  this  motion,  and 

romethine  mote,   without   affe^ng   the  ftirrap.     But 

when  paihed  ftUl  nearer  to  the  cylinder,  it  tumbles  to- 

waids  it  by  its  own  weieht,  and  then  the  claw  1  ftrikes 

the  bolt  ^,  and  drives  the  ilimip  and  fork  in  the  oppo- 

ftte  diredion,  till  tbe  lump  p  is  catched  by  the  ftrap  rp, 

now  itretched  to  its  full  length,  while  qp  hangs  ilack. 

Tbus  by  tbe  motion  of  the  Y  the  regulator  is  opened 

and  ibat.     Let  us  now  fee  how  the  motion  of  the  Y 

is  produced  by  the  machine  itfelf.    To  the  horizontaI 

axi*  BC  are  attached  two  fpanners  or  handles  m  and  n. 

The  fpanner  tn  paiTet  through  a  long  ilit  in  the  plug- 

beam,    and  b  at  liberty  to   move  upwards  or  down- 

wards  by  its  motion  round  the   axis   BC.     A  pin  tr 

«rliich  goes  tlmMigli  the  phig-beam  catches  hold  of  m 
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when  the  beam  rires  along  with  the  {ufton  ;  and  ihe  pin 
!s  fo  placed,that  when  the  beam  is  withln  an  inch  or  two 
of  its  higheft  rife,  the-  pin  has  lifled  m  and  throH^n  the ' 
ftalk  of  the  Y  paft  the  perpendicular.  It  therefore 
tumbles  over  with  great  force,  and  eives  a  fmart  blow 
to  the  fork,  and  immediately  ihuts  tne  regulator.  By 
this  motion  the  fpanner  m  is  removed  out  of  the  nciglC* 
bourhood  of  the  phig-bcaro.  But  the  fpanner  o,  taiO' 
ving  along  with  it  in  the  fame  dire£lion,  now  comes  in- 
to  Uie  way  of  the  pins  of  th«  plug-beam.  Therefore, 
when  the  jnRon  defcends  again  by  the  condenlatiop  of 
the  ileam  in  tbe  cylinder,  a  pin  marked  h'  in  the  fide  of 
the  plug-beam  catches  hold  of  the  tail  of  the  fpan- 
ner  n,  and  by  preiling  it  down  raifes  the  lump  on  the 
ftalk  of  the  Y  till  it  paAĕs  the  perpcndicular,  and  it 
then  &II9  down,  outwards  from  tne  cylinder,  and  the 
claw  /  agidn  drives  the  fork  in  the  diredion  h  i,  and 
opens  the  fteam  valve.  This  opening  and  ihutting  of 
the  fteam  valve  is  executed  in  the  precife  moment  that 
is  proper,  by  placing  the  pins  «■  and  6*  at  a  proper 
height  of  the  plug-beam.  For  this  reafon,  it  is  pierced 
through  with  a  grcat  number  of  boles,  that  the  places 
of  thefe  pins  may  be  varied  at  pleafure.  This^  and  a 
proper  curvature  of  the  fpinnert  m  and  »,  make  the  ad- 
juftment  as  nice  as  we  pleafe. 

The  injeAion  cock  R  it  managed  in  a  fimilar  man- 
ner.  On  its  key  may  be  obierved  a  forked  arm  j/, 
like  a  crab's  claw ;  at  a  llttle  diilance  above  it  is  the 
gndgeon  or  axit  »  of  a  piece  y  «  »,  called  the  hammer 
or  the  F,  Irora  its  reiemblance  to  that  letter.  It  ha» 
a  lump  of  metal  y  at  one  end,  and  a  fpear  u  t  projeds 
from  its  middle,  and  paites  between  the  claws  /  and  / 
of  the  arm  of  the  injedion-cock.  The  hammer  y  is 
held  up  by  a  notch  in  the  under  fide  of  a  wooden  levei' 
D£,  moveabIe  round  the  center  D,  and  fupported  at 
a  proper  hdght  by  a  ftring  r  £,  made  £iift  to  {the  j<Hft 
abiave  it. 

Suppoie  the  inje£lion-cock  ihut,  and  the  hammer  in 
the  po&tion  repreiented  in  the  figure.  A  pin  /S  of 
the  plug-frame  riies  along  with  the  pifton,  and  catch- 
ing  hold  of  the  detent  DE,  ndfes  it,  and  dUengages 
the  hammer  y  from  its  notch.  This  immediately  &U< 
down,  and  ilnkes  a  board  L  put  in  the  way  to  ftop  it. 
The  fpear  u  s  takes  hold  of  the  claw  t,  and  forcet  it 
afide  towards  X,  and  opens  the  inje£tion-cock.  The 
piiton  immediately  dercends,  and  along  with  it  the 
plug-irame.  During  itt  defcent  the  pin  fi  meatt  with 
the  tail  «sii  of  the  nammer,  which  is  nowTaifed  confi- 
derably  above  the  level,  and  bringt  it  down  along  witk 
it,  raiilng  the  lump  u,  and  gradually  ihutting  the  injec- 
tion-oock,  becaufe  tne  fpear  takes  hold  of  the  claw  s  of 
its  arm.  When  the  beam  has  come  toits  loweA  fituation, 
the  hammer  is  again  engaged  in  the  notch  of  the  detent 
DE,  and  fupported  by  it  tiU  thepiSon  again  reachet  the 
top  of  the  cylinder. 

In  this  manner  the  motions  of  the  injedion  cock  are 
alib  adjufted  to  the  precife  moment  that  is  proper  fof 
them.  The  diiTerent  pins  are  fo  placed  in  the  plug- 
fnime,  that  the  fteam-cock  may  be  corapletely  ihut  be- 
fore  the  injeSion-cock  is  opened.  The  inherent  mo- 
tion  of  the  machine  will  give  a  fmall  addition  to  the 
afcent  of  the  pifton  without  expending  ftcam  all  the 
while  ;  and  by  leaving  the  fteam  rather.Iefs  elattic  than 
beibre,  the  fubfequent  deicent  of  tbe  pifton  is  promoted. 
There  was  a  confidcrable  propriety  in  the  gradual  ihut. 
4  O  ting 
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Steam-    ting  of  the  injedion-cock.    Foi  aiter  tlie 

^Engine.     [j,g  ^^y  watcr  againlt  the    bottom  of  the  pifton,  the 

'         condenfation  is  nearly  complete,  and  very  Uttle  more 

water  ts  needed }  but  a  continual  accetTion  of  fome  is 

abfoluteIy  neceAary  for  completing  the  condenfation,  as 


the  capacitj  of  the  cylinder  dimmiibes,  and  the  water 
mrms  vrhich  is  already  injeded. 

In  this  manner  the  motion  of  the  macUne  will  be 
repeated  ns  long  as  there  is  a  fupply  of  Iteam  from  the 
boiler,  and  of  water  from  the  injedion  ciftem,  and  a 
difcharge  procured  for  what  has  been  inje£led.  We  pro- 
ceed  to  conlider  how  faT  thefe  conditious  alib  are  proTi^ 
ded  by  tbe  machine  itfelf. 

The  inje£lIon  ciftem  is  dipplied  with  water  by  the 
jackhead  pump,  as  we  faave  already  obCeryed.  From 
thb  fource  all  the  parts  of  tbe  macKine  receive  their  re- 
Ipe^tiye  fupplies.  In  the  £ir3  place„  a  fmaU  branch 
^3)  I3>  i^  taken  oAr^rom  the  injcflion-pipe  immediately 
below  the  ciftern,  and  condudled  to  the  top  of  the  cy- 
linder,  where  it  is  liimilhed  with  a  cock.  The  Ipout  ia 
£>  adjuAed,  that  no  more  nins  fr(Mn  it  than  what  will 
keep  a  conllant  fupply  of  a  foot  of  water  above  the  pi^ 
lion  to  keep  it  tight.  £very  Umc  the  pillon  cotncs  to 
the  top  of  the  cylinder,  it  brings  ihis  water  along  wilh 
it,  and  the  futplus  of  its  evaporation  and  leakage  runs 
off  by  a  wafte-p!pe  14,  14. '  This  water  neceffarily  be- 
comes  almod  boiling  hot,  and  it  was  thought  proper  ta 
employ  its  overplu$  for  fupplying  tbe  wafte  of  the  boil- 
er.  This  was  accordingly  pra£lifed  for  fome  time. 
But  Mr  Beigbton  improved  this  economical  thought, 
by  fupplying  the  boiler  {rom  the  edu£lion-pipe,  2,  2, 
the  water  m  which  muft  be  ftill  hotter  ihan  that  above 
the  pifton.  This  contrivance  required  attention  to  ma- 
ny.  circumftances,  which  the  reader  will  underHand  by 
con&dering  the  perfpe£tive  and  proGIe.  The  eduAion- 
pipc  comcs  out  01  the  bottom  of  the  cylinder  at  i  with 
a  perpendicular  part,  which  bends  (idewife  below,  and 
is  Ihut  at  the  extremity  i.    A  deep  cup 
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firll  dalh  of    quantity  'of  injeded  wetei  lying  at  the  bottom  o{  tU  ii 
cylinder.     It  will  run  into  the  edu£lion-pipe,  £11  the  ^ 
crooked  branch  1,1,  and  open  the  valve  in  the  bottom  "^. 
of  the  cup  (its  weight  being  lupported  by  a  wire  hang.  ^j^ 
ing  from  a  (lcnder  fpring),  aod  it  wiU  HU  the  cup  to  tae 


communi- 


cates  with  it,  holding  a  metal  valve  mcely  fiued  to 
it  by.grinding,  like  the  key  Qf  a  cock.  To  lĕcure  its 
being  always  air-tight,  a  {lender  ftreaaa  of  waler  trickles 
intoit  ^rom  a  brancb  6  of  the  wafte-pipe  from  the  top 
of  the  cylinder.  The  edu£lion-pipe  branches  oiT  at  2, 
and  goes'  down  to  the  hot  «ell,  where  it  tums  up,  and 
Is  covered  witTi,  a  valv«.  In-  the  pĕrlpeAive  view  may  be 
obii:rved  an  uprlglit  pipe  4,  4,  which  goes  through  the 
Jiead  of  the  boiler,  and  reacoes  to  witiiin  a  few  inchca 
of  its  bottom.  This  pipe  is  called  Wityeeder,  and  rifes 
about  three  ax  ^our  feet  a^bo^e  the  boiler.  It  b  ooea 
at  both  ends,  and  has  a  branch  3,  3,  communicatmg 
witb  the  bottom  of  the  cop  5,  immediately  above  the 
ntetal  valve,  and  aIfo  a  few  >nche«  below  the  level  of 
the  entry  2  of  the  edu£lion-pipe.  This  communicating 
branch  has  a  cock  by  whicn  its  pafiage  may  be  drmi- 
mdied  at  pleafure.  Now  fuppore  the  Aeam  in  the  boil- 
cr  to  be  Yery  Arong,  it  wiU  caule  the  boiling  water 
to  rife  in  tlje  feeding  pipe  above  3,  and  coming  along 
this  branch,  to..ri(e  aLfo  in  the  cup  5,  and  run  over. 
But  the  haght  of  tbit  cub  above  tbe  fur£u:e  of  the  wa- 
ter  in  the  boiler  ta  fuch,  ihat  the  fteam  is  j)evet  ftroDg 
cnough  to  paoducc  this  efied.  There^bre,  on  the  con- 
trary,  any  water  that  may  be  in  the  cup  5  will  run  off 
by  the  branch  3,  3,  and  go  down  into  the  boUer  by  the 
leeding  pipe. 
Thefe   things   being   ^odetdood,  let  us-  fiippole  it 


leVeI  of  the  entry  2  of  the  edu£iIon-pipe,  and  wiU  thtati>oft 
flow  along  3,  3,  and  fupply  the  boiler  by  the  feeder  4^4, 
Wliat  more  water  runs  in  at  i  wtU  now  go  along  tbe 
edu£lion  pipe  2,  2,  to  the  hot  well.  By  properly  adjoA- 
ing  the  cock  on  the  branch  3,  3,  the  boikr  may  be  bp- 
plied  as  faft  as  the  wafte  In  fteam  requires.  This  is  s 
iBoft  ingenious  contnvance,  and  does  great  bonotttto 
Mr  Beighion.  It  is  not,  however,  01  much  rmpor. 
tance.  The  fmall  quantity  which  thc  boiler  re^uins 
may  be  immediately  taken  even  from  a  cold  ciRcm, 
without  fenribly  diminilhing  the  produ£lion  of  Heain : 
for  the  quantity  of  heat  neceffary  for  raiCng  tbe  fet)fible 
heat  of  cold  water  to  the  boiling  temperature  is  (msSi, 
when  compared  with  the  quantity  of  hcat  which  ffi«$ 
then  be  combined  with  it  in  order  to  coii^wt  thewata 
into  ftcam.  For  the  heat  espended  in  boiling  oCs 
cubic  foot  of  water  is  about  I>x  dmes  as  much  as  woiiM 
bring  it  to  a  boiling  heat  hata  the  temperature  of  55*. 
No '  difference  can  be  obIerved  in  the  performance  af 
fuch  engines,  and  of  thofe  which  have  their  boilen  Itip. 
plied  from  a  hrook.  It  has,  however^  the  advanttge  of 
being  purged  of  alr ;  and  when  an  engine  muft  dĕriyt 
all  its  fupi^es  from  pit  water,  the  water  froin  the  «doC' 
tion-plpe  is  vallly  preTsrable  to  tbat  ix<m  the  top  of  tt» 
cylindet. 

We  inay  here  ob{c»ve,  that  many  wiiters  (ajnong 
ihem  thc  Abbe  Boffut),  in  .their  deicHptioiu  of  thc 
fleam-et)gine,  1iave  draxvn  the  brancb  of  conHnunicaUon 
j,  3,  fiom  the  feeding-pipe  to  a  part  of  the  crookedpipe 
I,  I,  lying  below  the  valve  in  tne  cup  5.  But  this  it 
quile  erroneous ).  for,  in  ibis  care,  \vhen  the  inje£tion  is 
made  ir>to  the  cylinder,  and  a  vacuum  ptoduced,  the  wa- 
ter  from  the  botler  would  inBcdiately  rulh  up  through 
the  pipes  4^  3,  and  fpout  up  into  the  cylinder ':  fo  womd 
ihe  extemal  air  comiog  in  «t  ths  top  of  the  &edeF. 

This  contriyance  has  alfo  enabled  us  to  fonn  foioetn^ 
judgement  of  the  intetnal  Uate  of  the  engine  duiing  diCibVi! 
pertomtance.     Mr  Beighton  paid  a  minute  attention  to!** 
the  lituation  of  the  watet  in  the  feedcrs  and  cduSion-JJ^^ 
pipe  of  an  engine^  which  feems  to  havc  bcen  one  Qf  t1)e,(nal 
beft  which  has  yet  been  «refted.     It  vif»s  Ufting  a  eo-dH 
hunn  of  water  whole  weight  was  four-fcvenths  of  thep«** 
preffute  of  the  air  on  its  pUlon,  and  made  16  Aroket,  of|^^ 
Cx  feet  each,  b  a  minute.     This  is  acknowledged  by  all 
to  be  a  veiy  great  performance  of  an  enginc  orthis  foi«. 
He  concluded  that  tbe  elatticity  of  ihe  fteam  in  tbe  ey- 
linder  was  never  more  than  onc-tenth  grcater  or  leS 
than  the  elafticity  of  tbe  air.     The  water  in  the  feeder 
never  r«fe  more  than  threc  feet  and  a  half  above  thefnt- 
face  of  the  boiling  water,  eVen  thougb  it  was  nowlightet 
by  ■,Vtl'  than  cold  water.     The  eduSion-pipe  was  only 
four  feet  and  a  half  long  (vertically),  and  yet  it  alwajs 
dircharged  the  mje£lioo  water  eoinpletely,  and  allowed 
fcme  to  pafs  mto  the  feeder.    This  could  not  be  if  iIk 
Aeam  was  much  more  than  one>-tenth  weaker  than  «ir. 
By  grafping  this  plpe  in  his  hand  during  the  rifc  of  tbe 
pifton,  bc  could  Ruefs  vcry  well  whereabouts  tbe  lbrfees        ^ 
of  the  hot  water  in  il  rcAed  during  the  motion,  and  hs        , 
never  fonnd  it  fupported  fo  high  as  four  feet.    Tbere- 
forc  tbe  fteaiaio  Uie  cylindct  had  at  kaA  vgbt-otnth        I 
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•■»  df  die  ckOtcity  oF  tli«  air.  Mr  Buat,  in  his  esamtnation 
!"*•  of  an  engine  which  is  eK^ted  at  Montrelais,  in  France, 
""^  by  an  £nglifh  engineer,  and  has  always  been  con{idered 
K  fbo  pattern  in  that  country,  -Ands  it  neceffary  to  fup- 
pore  a  much  greater  Tariation  in  the  Hrength  of  the  (leani, 
and  fay9,  that  it  mu(l  have  been  one-(ifth  ftronger  and 
one-fifth  weaker  than  common  air.  But  this  engine  bas 
not  becn  nearly  fo  perfe£t.  Its  !ift  was  not  more  than 
one-h;df  of  the  preAure  of  the  atmoiphere,  Uid  it  made 
bnt  nine  ttrokes  in  a  minnte.— At  W  is  a  valve  covering 
the  mouth  of  a  rmall  pipe,  and  rurrounded  with  a  cup 
eont^ning  waler  to  keep  it  air-tight.  Thit  allows  the 
air  to  ercape  which  had  been  extricated  from  the  water 
ef  laft  injeiSkin.  It  is  driven  out  by  the  firft  ftrong  pu(f 
•f  Aeam  which  is  admilted  into  tbe  cylinder,  and  makes 
a  notfe  in  its  exit.  The  ralre  b  therefore  called  the 
&ifting-valve. 

To  fint{h  our  defi;ri^on,  we  obferve,  (hat  belides  the 
fafety  raUre  9  (called  the  TVTTVt  clack),  which  is 
Jooded  with  about  3  peunds  on  the  fquare  inch  (though 
d>e  enpne  wilLwork  very  well  with  a  load  of  i  or  2 
pounds),  there  is  another  oischarger  10,10,  having  a 
clack  at  its  eitremity  fupported  by  a  cord.  Its  ufe  ^  to 
di(charge  the  fteam  without  doors,  when  the  ii(|chine 
Kives  over  worktng.  There  is  alfo  a  pipe  SI  near  the 
Eottom  of  the  boiler,  by  which  it  maj  -be  emptied  when 
it  needs  repaits  or  cleanfinr. 

There  are  two  fmall  pipes  li,ti,  and  12,13,  with 

Cocks  called  GAGE-PIBES.     The  firft  defcends  to  within 

two  inches  of  the  fur&ce  of  the  water  in  the  boiler,  and 

Oie  iecond  goes  about  3  indies  below  that  fiirface.     If 

boUi  cocks  emit  fteam,  the  water  is  too  low,  and  re- 

qmres  a  lecnut.     If  neither  give  fteam,  it  is  too  hi^h, 

«nd  there  is  not  fafticient  room  above  it  for  a  coIleftion 

of  iiesnn.     Laftly,  there  is  a  SlHng  pipe  (^,  by  which 

tbe  boiler  ia»y  be  filled  when  the  ^nachine  is  to  be  fet 

towork. 

1"^  -  Tfae  engiiie  h»s  contimied  in  this  ibrm  for  many  years. 

g     The  only  remarkable  phange  introduced  has  been  the 

id    manner  <if  placing  the  boiler.     It  js  jio  longer  phtced 

f    bolasr  t!ie  cylmder,  hut  at  one  (ide,  and  the  fteam  is 

^  introdiiceid  by  a  pipe  from  ihe  top  of  the  boiler  into  a 

J^^^dat  box  immediatcly  below  the  cyHnder.     Tlie  ufe  of 

of  tiiis  box  is  merely  to  lodge  the  regulator,  and  gtve  room 

er.   fbr  its  tnotions.    This  has  been  a  veiy  confiderable  im- 

|>ovetnent.     It  has  greatly  reduced  Uie  height  of  the 

buildipg.    This  was  lormerly  a  tower.    The  wall  which' 

fi>pportedtbe  beam  couM  hnrdly  be  bnilt  with  fuf!icient 

fiiengtb  for  withftanding  the  viulent  (hocks  which  were 

Tcpeated  'witbout  ceadng  i  and   the  buildings  feldom 

lafted  mor«  than  a  vFry  few  years.     But  the  boiler  is 

now  fet  up  in  an  adjoining  (hed,  and  the  gudgeons  of 

the  main  beam  reft  on  the  top  of  upright  pofts,  which 

arre  liraraed  into  the  joirts  which  fupport  the  cyUnder. 

Tbtis  the  whole  moving  parts  of  the  machine  are  con- 

t»n«d  in  one  compaft  franie  of  carpentry,  and  have  Ht- 

tlc-tn  no  connedion  isdth-the  (Eght  walls  of  the  build* 

ing,  which  is  merely  a  cafe  to  hold  the  machine,  and 

proteS  it  from  the  weather. 

^  ■   It  it  t|OW  titiK  to  inquire  what  ts  to  be  esptded  from 

this  machine,  and  to  afcertain  the  moft  advantagcoos 

e   proportion  between  the  moving  power  and  theload  that 

.  is  lo  be  laid  on  the  machine. 

It  may  be  conddeied  as  a  great  pulley,  and  is  indeed 
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ibmetimcs  fo  conAru^ed,  the  a»:hes  at  tlie  ends  of  the    Ste«m> 

working  beam  belng  completed  to  a  circle.     It  muft  be    ^"■S'''-''  . 

unequally  loaded  that  it  may  move.    It  is  loaded,  during         ' 

the  working  Aroke,  by  the  preSure  of  the  atmofphere 

on  the  piAon  fide,  and  by  the  coluron  of  water  to  be 

iaifed  and  the  pump-gear  ,on  the  pump  (Ide  >-During 

tbe  returning  ftroke  it  is  loaded,  on  the  pillon  fide,  by  a 

finall  part  oF  the  atmofpheric  preSiire,  and  on  the  pump 

Sde  by  the  purop  gear  afling  as  a  counter  weigbt.    The 

load  during  the  working  ftroke  muft  therefore  con(]ft  of 

the  column  of  water  to  be  ra!fed  and  this  counler  weight. 

The  perfbrmance  of  ihe  machine  it  to  be  meafured  only 

by  the  qu3ntity  of  water  rai(ed  in  a  given  time  to  a  given 

height.     It  varies,  therefoi'e,  in  the  joint  proportion  of 

the  weight  of  the  column  of  water  m  the  pumps,  and 

the  number  of  ftrokes  made  by  the  machine  in  a  miiiute. 

£ach  ftrokc  conGfts  of  two  parts,  which  we  have  called 

the  worklng  and  the  retiirning  ftroke.     It  does  not, 

Uierefere,  depend  Gtnply  on  the  velodty  of  the  working 

Aroke  and  the  quantity  of  water  Eaifed  by  it.    If  tbis 

were  all  that  is  to  tic  attended  to,  we  know  that  the 

weight  of  the  column  ai  water  (hould  be  nearly  ^-ths  of 

the  preSire  of  the  atmorphere,  this  being  the  proportion 

which  gives  the  maximum  in  the  common  puUey.     But 

the  time  Qf  the  retuming  ftroke  is  a  necelTary  part  of  th« 

whoie  time  elapfed,  and  theiefore  the  velocity  of  the  re- 

tuming  Aroke  equally  merits  attention.     This  is  regu«. 

lated  by  the  counter  weight.     The  number  of  Arokes 

per  minute  does  not  give  an  immediate  proof  ef  the 

goodnefs  of  the  engine.     A  fmall  load  of  water  and  a 

gteat  counter  weight  will  endire  this,  becau(e  thefe  con- 

ditions  will  produce  a  bn(k  motion  in  both  direAions. — 

The  propcr  adjuftmeot  of  the  preiTure  of  the  atmofphere 

on  the  pifton,  the  column  of  water  to  be  raiied,  and 

the  counter  weight,  is  a  problem  of  very  great  didicttl. 

ty }  and  mathematicians  have  not  tumed  much  of  theic 

attention  to  the  rubjed,  although  it  is  certainly  the 

inofi  intereiiing  que(tion  diat  praaical  mechanics  a&rds 

them,  ^t 

Mr  BaSiit  has  roIved  it  very  (hortly  and  fimply,  opon  Mr  BolTut^ 

this  iiippofition,  that  the  working  and  retuming  Aroke  ^olutivi>t 

ihouM  be  made  in  equal  times.     This,  indeed,  is  gene» 

lally  aimed  at  in  the  ercAion  of  thefe  machines,  and  they 

are  not  reckoned  to  be  well  arranged  if  it  be  otherwife. 

We  doubt  of  the  propriety  of  ihe  maxim.     SuppoSng, 

Iiowever,  this  coiKlition  fat  the  prefent,  wc  may  com- 

pute  the  loadings  of  the  two  ends  of  the  bcam  as  fol. 

lows.  Let  0  be  the  length  of  the  inner  arm  ef  the  work. 

ing  beam,  or  that  by  which  the  great  pll^on  is  fupported. 

Let  b  be  the  outer  arm  carryin^  the  pump  rods,  and  let 

W  be  a  weight  equivalent  to  all  the  load  which  is  laid 

on  ihe  machine.     Let  c*  be  the  area  of  the  piftan }  let " 

H  be  the  haght  of  a  cblubin  of  water  having  ^  for  its 

bafi>,  «nd  being  equftl  in  weight  to  the  preflure  exerted 

by  the  fteam  on  the  under  fide  of  the  pifton ;  and  let  i 

be  the  prelTure  of  the  'atmofphere  on  the  fame  area,  or 

the  height  of  a  column  of  water  of  e^ual  weieht.     It  is 

evident  that  both  ftrokes  will  be  peribtmedi  in  equal 

tiraes,  if  /t  c*  a-Wb  be  equal  to  (^— H)  e»  <i+Wi. 

The  firft  of  tnefe  quantities  is  the  energy  ot^the  raachine 

during  the  working  ftroke,  and  the  fecond  eKpTeites  the 

fimilar  energy  during  the  returning  ftroke.     This  e^ua* 

'       2Ac*a—He*a     (iA—^l^c^a 
twn  giTcs  usWss- ^ ■ 
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we  rnppore  the  anns  of  tlw  lever  equaT'and  H=^,  ^' 

'  have  W=:c*  —  >  that  Is,  ibc  «rHole  weight  of  the  outer 

end  of  the  beaita  (hould  be  haIF  the  preATure  of  the  air 
on  the  great  piAon.  This  is  nearly  the  ufual  praAice  ; 
and  the  engineers  espreis  it  by  Taying,  that  the  engine 
is  loaded  with  feven  or  eight  pounds  on  the  fquaTe  inch. 
This  bas  been  found  to  be  nearly  the  nbft  advant8geous 
load.  This  way  of  expreflring  the  matter  would  do  well 
enough,  if  the  ma»m,Were  not  founded  on  erroneous 
notions,  which  hinder  us  from  feeing  the '  ilate  of  the 
machiae,'^  and  the  circumilances  on  which  its  improYe* 
men^  depcnds.  The  pifton  bears  a  preiture  of  1 5  pounds, 
it  is  faid,  on  the  fquare  inch,  if  the  vacuum  below  it  be 
perfedt ;  but  as  this  is  far  £rom  being  tbe  cafe,  we  mu(l 
iiot  load  it  above  the  power  of  its  vacuum,  which  very 
little  exceeds  eight  pounds.  But  this  is  very  &r  from 
the  truth.  When  the  cylinder  is  tight,  the  vaCQum  is 
4ot  moR  than  ^tb  defici«nt,  when  U\e  cylinder  is  cooU 
cd  by  the  injedion  to  the  degcee  that  is  eTery  day  prac- 
ticable,  and  the  plfton  really  bears  during  its  deicent  a 
preAure  Tery  near  to  14  poundt  on  the  incb.  The  load 
inuft  be  diminiAied,  not  on  account  of  the  imperied  va- 
cuum,  but  to  give  the  machine  a  realbnable.  motion. 
We  muft  conGder  not  only  the  moving  force,  but  alfo 
the  quantity  of  tnatter  to  be  pnt  in  modon.  This  is  fo 
great  in  the  fteam-engine,  that  even  if  it  were  balanced, 
that  is,  if  there  were  furpended  on  the  pifton  arm  a 
weight  equal  to  the  whole  column  of  water  and  the 
counter  weight,  the  full  preirure  of  the  atmofphere  ai> 
the  fieam  pifton  would  not  make  it  move  twice  as  fafi  ai 
it  does. 

This  -eqttstion  by  Mr  Baffut  is  moRovei  rirentially 
&ulty  in  another  i«fped.  The  W  in  the  firft  membo: 
is  not  the  lame  vnth  the  W  in  the  fecond.  In  tlie  firft 
it  is  the  column  of  water  to  be  raifed,  together  ivith  the 
eounter  weight.  In  the  iecond  it  is  the  counter  weight 
only.  Nor  is  the  quandty  H  the  fame  in  both  cafes,  as 
is  moft  evident.  The  proper  equation  for  enPuiing  the' 
equal  dunitian  of  the  two  Arokes  may  be  had  m  the  fol- 
lowing  manner.  Let  it  be  determined  by  experimcnt 
what  portion  of  the  atmofpheric  preffure  is  exerted  on 
tbe  great  pifton  diaring  its  defcent.  This  depends  on 
the  remaining  elafticity  of  the  fteam.  Suppofe  it  -^ths: 
this  we  may  exprefs  hy  a  i,  a  beine  s-^^ths.  Let  it 
aIfo  be  determined  by  experiment  what  portion ,  of  the 
almorpheric  preOure  on  the  pifion  remains  unbalanced 
by  the  fteam  belowit  during  its  afcent.  Sttppofe  this 
T^th,  we  may  exprefs  this  by  b  i.  Then  let  W  be  the 
weight  b£  the  column  of  water  to  be  ndfed,  and  c  the 
oounter  wdght.  Then,  if  the  arms  of.the  beam  are 
cqual,  we  have  the  energy  during  the  working  ftroke 
srail— W— <",  and  dtiring  the  returtung  ftroke  it  is 
— r — hi.     Theretbre  c—6'k=aA — ^W— f  j   and  «s 

}  whKB,  on  the  above  ruppolition  ol 

J  ... 

thc  inRlttes  <if  aimi  h,  tt^es  \xi  c±i ,    We  Aiall 

make  fome  ufe  of  thi*  equation  afterwards }  but  it  >£• 
fords  us  no  informBtion  conceming  the  moft  advan- 
tageous  psaportign  of  h  and  W,  wbich  is  the  material 
peiot. 

We  ]nuft  coniider  this  matter  in  another  wey  :  -And 
tbat.waay  not  invoIve  oiirlcives  u>  unnecc^aty  difti- 
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cullies,  let  tts  «riLe  the  caliB  as  fimple  ts  fMiflMe,)«n2 
fuppofe  the  arms  of  the  working-beam  to  be  of  ngiA 
length. '  ^" 

We  fttall  firfi  coRfider  the  a<^uftment  of-thii^  at  «Im 
OUter  end  of  the  beam.  >     '  '  •    x 

Since  the  fole  ure  of  the  fieam  is  to  give  room -ibr  tbeAdjil. 
a£lion  oi  the  atmofpheric  preSTure  by  its  rapid  coDdcB-""''. 
fibility,  it  is  admitted  into  the  cylinder-«nly-to  allow^^ 
the  pifion  to  rife  again,  but  without  giving~  tt  any  im-nj^^ 
pulTe.    The  pinnp-rods  muft  thetefoK  be  rMumed  toba^gi 
the  bottom  ot  the  working  barrcls  by  mean^  of  a  ^teJ^"^ 
ponderancy  at  the  outer  end  of  the  bcam.     It  may  be 
the  weight  of  the  pump-iods  them&Ives,  or  mayhe  cob- 
fidered  as  malung  part  of  ihis  weight.    A  weight  tt 
the  end  of  the  beom  will  not  operate  nn  the  rads  wbich 
are  fufpended  tbere^by  chains,  and  it  mufi  there£gR  be 
attached  to  the  rods  themlelves,  but  alwve  thtti  rdpec- 
tiye  pump-banels,  fo  that  it  ouy  not  loie  part  of  iu 
eRteacyl^  immerCon  in  the  water.    Wc  m^jr  caDfideQ 
the  whele  ttnder  the  notion  of  the  puinp-gear^  and  caU 
it^.     Its  oftice  is  to  depre&  the  pump-rods  witb  A>£- 
cient  velocity,  by  or^coming  the  refifiances  ariJlDg  £n» 
the  following  C8ufes. 

1.  FrQm  Uie  inerlia  of  the  beams  »nd  all  the  pait^  of 
the  apparatus  which  ate  in  motion  during  the  deiceat 
of  thc  pump-rods. 

2.  Frem  the  lols  of  weight  loAamed  by  the  iminct. 
fion  of  the  pump-rods  in  water. 

3.  From  the  &i£Uon  of  all  the  piftoos  and  the  wtiglit 
of  the  plug-frame. 

4.  From  the  refift«ice  to  the  pifton?s  mo^on,  uifii)g 
irom  the  velocity  which  muft  be  genented  in  the  waier 
in  paAing  tlmmgh  the  debending  piflons.    - 

The  (um  o£  all  thele  rcfifiances  is  equal  to  the  pret 
fure  of  fome  weight  (as  yet  unknown),  Ysrhich  we  may 
call  m.  y  '' 

When  the  pump-rods  are  broughtup  agam,  theybiing 
along  with  them  a  column  of  watcr,  wholĕ  weight  we 
may  call  w. 

It  is  evident  that  the  load  which  muft  be  aveTCMie 
by  die  preiTure  05  the  atmofphete  on  the  fteiun  {nAar 
confifis  of  w  mAp.  Let  this  load  be  called  L,  and  tbe 
preffttre  of  the  ur  be  called  P. 

If^  be  =  L,  no  water  will  be  rai&d ;  if  ^  be  —», 
the  tods  will  not  delcend ;  theiefare  thcre  is  fame  ia- 
termediate  value  of  p  which  will  produce  the  gieateft 
tSeSt. 

In  order  to  difcover  this,  let ;  be  the  lall  •(  a  heavy 
body  in  a  fecond. 

The  defcendinE  ma<s  is  p :  but  it  does  not  defteod 
vrith  its  Aill  weight ;  becaufe  it  is  oyercoming  a  iet  (^ 
refiftances  whkh  aie  eqmvalent  to  a  weight  m,  m<l  diĕ 
movine  £arce  is  p^—m. '  In  order  to  difcover  the  fpiee 
through  which  die  tods  mll  defoend  in  a  fecand,  wbm 
lirged  by  the  force  1^—01  '(fuppoied  conAant,  notinth- 
ftandiBg  the  increale  of  velocity,'  end  conlequently  of  ^ 
m),   we  muft  inftitute  this  proportion  p ;  p—»—i  - 

p 

The  fonrth  teim  of  this  analogy  is  the  fpace  le* 
quired. 

Let  /  be  the  whole  time  of  the  deroent  is  (ectiods... 

Th^i*:i^:jSt=t2l,C£SJ:=±>,     ThisMto. 
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•»    s  tlw  «lide  defc<ntior  kngth  of  thc  ftroke  accompiilh> 

>■*•  .«dintbetime  /. 

'"^  The  weight  of  the  column  of  water,  which  has  now 
■ot  nboye  tlie  piiion,  is  w,  =L — •/.  Tiui  muil  l>e 
iifted  in  the  nezt  worlung  ftrok«  throogh  the  fpace 

•      _£i£— £.    Thererore  the  pcrformance  of  tlie  engine 

P 
'  That  this  may  be  the  greated  podible,  we  mutt  con- 
fi3er/  as  the  variaMe  guantity,  and  make  thc  fluxion  of 

thelraaion^^^^=^. 

P         .  , 

Tliia  viU  lie  ftund  ta  give  ua  frxz»J  L  m  ,-  diat  ia, 
tlie  eomter  weigkt  onprepanderaBcy  of  the  ouler  end 
o>f  the  beam  is  zztj  Lm. 

Tku  nTcs  -09  a  method  of  determining  m  exporimeo- 
ttdly.  W«  can  difeover  by  ajbial  meainrement  the 
4]iiantitf-  1t  in  anjr  engine,  it  bctng  equal  to  the  un- 
balanced  wcights  on  the  lieam  and  tlie  weight  of  the 

water  in  the  pumps.    Then  msy-...  , 

Alib  we  hart  the  wdght  of  the  cblumn  of ''water 
=L — p,  rsL — •/Hm. 

When  therefore  we  have  determined  the  load.  wHch 
is  to  l)e  on  Uie  outer  end  of  the  beam  during  the  work- 
ing  Iboke,  it  mull  be  diAnbuted  into  two  parts,  which 
liave  the  proportien  of  vTot  to  L— V'|,m.  The  firft 
is  thc  counter  weight,  and  tlie  (econd  is  tbe  waght  of 
the  coluqqn  of  water. 

If  <n  is  a  £ra£lion  oC  L,  fuck  »8  ••  aliqvot  part  of  it  4 
thatis,if 

L    L    L    L    L    . 

L    L    L    L    L    , 

^=T'T'7'T'y*''- 

The  clrcumRance  wliich  Is  commonly  obtruded  on 
iu  by  local  coniiderations  is  the  quantity  af  watcr,  and 
the  depth  fibm  which  it  is  to  be  railed  ;  thatis,  w:  and 
it  wiU  be  conveiuent  to  detcrmine  every  tliing  in  con- 
fi>nBity  to  this. 

Wc  faw  that  wgL  ~  Vh  m.   Thls  gives  us  L  = 

wm-^ — I ^  «;,  and  the  counter  waght 

wmA J . 

o.       Having  thu»  aicertained  that  diAributioa  of  the  load 

*  cn  the  autercndoftliebeam>which  producesthegrcat' 
«ft  eS^Et,  we  come  now  to  coniider  what  prop<xtion  of 

i^  atanpg  fprce  we  mua  ^i^y,  b  that  it  may  be  employ- 
ed  to  tbe  beft  advantag^.orfb  that  any  eipence  of 

•d-powi^  may  produce  the  greateA  pedbnaance.  It  will 
be  b^sRUch  the  greatcr  as  tbe  work<done  is  neatet,'. 
and  the  powcr  cmployed  is  leis ;  and  will  thcr^ore  be 
properly  meafured  by  ihe  quoticnt  of  the  work  dene  dl- 
yided  by  the  power  employedi 

Tbe  work  immediately  done  is  the  llfting  up  the 

weight  L.     In  order  to  accompliih  this,  we  muft  em- 

ploy  a  preBure  P,  which  is  greater  than  L,     Lct  it  be 

»L-{-jr ;  alfo  let  /  be  the  leneth  of  the  Aroke. 

If.thc  mafs  L  were  orged  atong^  tlk  fface  t  by  thc 


I.. 


fi»ce  1-^y,  it  srould  acqoire.  a  ceftain  vcIocity,  wiuch    Steaci. 
we  may.exprers  by  i^s i  but  it  is  impelled  only  by  the .      ^     ". 
forcey,  the  reft  of  P  being  employed  in  balancing  L. 
Thc  veIocitIes  which  different  fo|pes  generate  by  impel- 
ling  a  body  along  the  fame  fpace  are  as  the  fquare  roots 
of  thc  fi»ces.     Therefote  i^L-fry .;  y^  ysi  s/ *  : 

y  1    .1.    The  fourth  tenaof  this  analogy  CKpreBSps  th« 

veIocity  of  tlie  piAori.  at  the  end  of  the  ftrake.    Tbe 
quantity  of  motion  produced  will  be  had  by  multiply- 

ihg  this  velocity  by  the  mafs L'.  This  gives  —    "^*^  j 

and  this  divided  by  the  power  expended,  or  by  L-f-y{ 
gives  us  the  meaiure  of  the  paformance  ;  namely,- 


L+yXylH-y 

inat  tbis  may  be  ■  inaxinium,  CMfidcr  y  as  tke .v>*- 
tiable  quantity,  and  malK  thc  Auaion  af  tiiis  farmula 


=0. 


This  will  give  ua  ys:  • 


NowP3tL4.y,  3:L+'^f  =iL.    Theidbte  ti». 

wkole  load  on  the  outer  end  of  the  bcam,  conGiting  of 
thc  water  and  the  counter  weight,  muft  be  two-thuds 
af  the  preiTure  Qf  thc  atmofplierc  on  thc  fteam  pifton. 

Wc  have  here  fuppoied  that  the  expenditure  is  the' 
atmofpheric  preffure  ;  and  fo  it  is  if  we  conrider  it  me. 
chanically.     But  the  expcnditure  of  which  we  aie  ien- 
fible,  and  which  we  are  anxious  to  cmploy  to  the.  belt' 
advantage,  is  iuel.    SuppoSng,  this  to  be  employed  with'- 
the  fame  judgement  in  all  caTes,  we  are  almod  intitlcd,. 
by  what  we  now  know  of  the  produ£tion  of  Aeam,  to 
liiy  that  the  ileam  produced  is  propoitional  to  the  iuel' 
capendcd.     fiut  the  fteam  tequifite  for  merely  £lling, 
the  cylinder  is  proportional  to  the  area  of  the  pifton» 
and  theteSsre  to  the  atmofpheric  preffiire.     The  refult 
of  our  inveftigatIon  thcrefore  is  iHU  joft  y  but  the  fteam>. 
watted  by  condenfatIon  on  the  fides  of  the  cyllnder  does  - 
not  fi>now  this  ratio,  and  this  is  more  than  what  is  ne- 
cefraryformerelyfilling.it.     Tiris  deranges  our  calcu-- 
lations,  and  is  in  favo^r  of  large  cylinders ;  but  this  ad- 
vantage  muft  Iw  in  a  great  mearure  compenlated  by  »i 
liniilar  variation  in  the  produ£Bon  ^  the  fteam }  ibr  in 
fiinilar  boilers  of  jgreater  dimenGons  the  fiiel  is  lefs  ad- 
vanlageoHflpr  emp^yed,  becaufe  the  iur&ce  to  which  the 
fuel  is  applied  does  not  increaie  in  the  ratio  of  the  capa- 
city,  juft  as  the  furface  of  the  cylindcr  which  waftcs  the 
ileami    Tiie  cule  may  there£o(c  bc  canfided  in  as  pretty 

*««:        .  ,  sr 

It  is  a  fatisfadory  tlung  to  ohferve  there  refuIts-agr^.Tbe(e  re.- 
Tcry  well  with  thc^  moft  fuccefsful  prailice;    By  many  fults  «greee 
changes  and  liials  engineers  have  eftabliftied  maxims  oP^''^  <"* ' 
conAruAian,  whici»  arc  probably  not'very  iisr  from  thr™^*{''' 
l>cft.     It  is- a  prctty  gencral  masim,  that  the  load  o^p,,^^.    ' 
water  Ihpuld  be  one-ha^  of  tlie  atai#fpberip  preSure,' 
They-  call  this- loading'  thcengrnewith  74  pounds  on 
tlw  incb,  and  they  fay  that  fo  Imall  a  load  !s  neceSnry* 
on  aecount  of  the  imperfeA- vacuum.     Biit  we  have' 
now  leen  that  it  is  neceflkry<ibr  giving  a  reafdnable  ve- 
locity  of  motion.     Since,  in  this  pra^ce,  w  is  made  4 
or-^hs  of  P,  and  L  Ihoutd  be  Aths  of  P,  and  L  is" 
=Wr)-/>;  it  fbUa«vs,  that  thc  countcr  weight  ihonld  b» 
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in  ieveral  very  good  engines. 

It  mull  be  rcmarked,  that  in  the  preceding  inve(tiga>- 
'4ion  we  introduced  a  ^uantity  M  to  expreu  the  reiiil- 
anccs  to  the  motion  of  the  engine.  Tius  was  done  in 
order  to  avoid  a  vcry  troublerome  inveftigati«n.  Tlie 
vefiilance9  are  of  foch  a  nsture  as  to  tttty  with  the  ve> 
locity,  and  moft  of  ihem  as  the  fquare  of  the  veIocity. 
This  b  the  cafe  mth  the  reiiftance  arifing  irom  the  mo- 
tion  of  the  water  direu^h  thc  piilons  of  Uie  pmnps,  and 
tbat  arifing  from  tlw  £n£lion  in  the  long  lift  dnni^  thc 
«rorlung  Sroke.  Had  we  taken  the  diccd  method, 
which  is  Saoilar  to  the  determination  of  tlie  inotiaa 
throBgh  a  medium  which  refifts  in  the  duplicate  ratio  of 
tha  v«ladty,  we  muit  have  ufed  ■  very  intricate  expo^ 
ncntial  calcukis,  which  £tw  of  oar  readcn  would  bave 
tbe  patience  to  look  at. 

fiut  the  greateit  part  of  the  quanttty  m  luppofes°a 
motion  already  known,  and  its  determinalion  depends 
On  this  motion.  We  muft  now  ihow  how  its  different 
Component  parts  may  be  computed. 

f.' What  arifes  irom  the  inertia  of  the  movinf(  parta 
is  by  far  the  moft  conSderahte  portion  of  it.  To  ob- 
tain  it,  we  muft  find  a  quantity  of  matter  which,  when 
pkced  at  the  end  of  the  bcam,  will  have  the  iatnc  mo- 
mentum  of  inertia  with  that  of  the  whok  nM>ving  pans 
«nginecem-in  their  natural  pkces.  Tlierefoie  (in  the  retuming 
^*"**  itnjk.i)  add  together  the  wei^ht  of  the  great  pifion  with, 
its  rod  and  chains }  the  pit  pump-rods,  chains,  and 
any  weight  that  is  attacbed  to  them  ;  the  arch-heatb 
«nd  iron-vrork  at  the  ends  of  the  beam,  and  ^tfas-of  the 
weightof  the  beam  itfelf-,  alib  the  plug-beam  with  its 
aorch-head  and  chain,  multiplied  by  the  fquare  of  its  di- 
ilance  from  the  axis,  and  divided  by  the  fquare  of  half 
ihe  length  of  tbe  beam ;  alfo  the  jack-head  puasp-rod, 
chain,  and  arch-head,  multiplied  by  the  iqaare  of  its  di- 
ilance  ftom  the  axis,  and  divided  by  the  iquafe  of  the. 
half  length  af  tbe  bean.  Thefe  articles  added  into  oi>e 
fum  may  isc  called  M,  and  may  be  fuppoicd  to  move 
with  the  velocity  of  the  end  of  the  bcam.  Suppofe  tliis 
beam  to  have  made  a  fix-foot  ftroke  in  two  feconda, 
'with  an  wiformly  accelerated  molion.  In  one  iecond 
it  would  have  nioved  li  fttt,  and  iMuld  have  ac^uired 
tbe  velodty  of  three  &et  fcr  fccand.  But  in  one  fe> 
cond  gravity  would  bave  pmduced  a  ^elocity  of  ja  iieet 
in  the  fame  ma&  Therefore  the  accclerating  force, 
which  bas  produccd  the  velocity  of  three  &et,  is  nearly 

^rth  of  the  vraght.     TbereCare  —  b  the  firil  conAi- 

tuent  of  m  in  the  above  mveftiM^m.  If  the  obferved 
velocity  is  gieater  or  lefs  than  thrae  feet  pcr  &cond,  this 
^  value  muft  be  increafed  or  diminilhed  in  the  iame  pro* 

portion. 

The  fecond  cattfe  oi  reSiUnce,  vie.  the  inameiBon  of 
the  pump  rods  in  water,  is  «a£Iy  computcd,  being  the 
wei^ht  of  tbe  water  which  they  difplacc. 

The  third  caure,  the  indion  of  the  piftans,  8tc.  is  al- 
moft  iniigiuficant,  and  muil  be  difcovered  by  «petiment. 

The  tourth  caufe  dcpcnds  on  tlie  ilruAure  of  the 
pnmps.  Thefe  pumps,  when  made  of  «  praper  Otength, 
can  hardly  have  the  perforatioa  of  the  pifton  more  man 
'a  £Mirth  part  of  the  area  t^  the  working-barre) ;  and 
the  velocity  with  wliich  the  water  palTes  through  it  is 
increaied  at  leaft  ^th  by  tbe  contraAion  (fee  Pdmp). 
Thfr  Yclodty  of  the  water  is  tfaerefore  five  tiaes  grcater 
a 


than  that  of  the  piildn.  A  piilon  il  inches  diameler,  IM 
and  moving  one  ibot  per  fecond,  meets  with  a  tefiftanoe  J^ 
cqBal  to  ao  poimds }  and  thb  increafes  as  the  ^ture  a^ 
the  diameter  and  as  the  fquare  of  the  vek)city.  lf  dw 
whole  depth  of  the  pit  be  divided  intD  icreral  iki,  Ak 
reliitance  muft  bc  multiplied  by  tlie  number  o^,lifts,  be> 
caufe  it  obtajns  in  each  pimip.  '     ~ 

Thus  we  make  up  the  value  of  m  j  and  we  moR  aco 
knowlcdge  that  the  method  is  iUll  indiied,  becaufe  tt 
&ppofes  ihe  velocity  to  be  known. 

We  may  obtain  it  more  eafily  in  another  way,  bot 
Itin  with  uis  circumAance  of  bcmg  in£t«ft.  We  ibund 

that/  was  equal  to  v  L  Mt,  and  cenfequently  «n  =  ~. 

Now  in  any  engine  L  ahd  p  can  always  be  had  -,  and 
unlefi^deviate3  greatly  from  the'  proportion  which  we 
determined  to  b«  thc  beft,  the  value  of  m  tbns  obtanml 
wiU  not  be  vety  ctroneous. 

It  was  fartber  prefuined  in  this  inte&igatkm,  that  the']!'^ 
motions  both  up  and  down  were  uniibimly  aoceletated;'^^ 
but  this  cannot  be  the  cafe  when  thc  refiftaiices  incitaiti;^ 
with  the  velocity.  This  circumftance  makes  veiy  littlepci 
change  in  the  wotking-Aroke,  and  therefore  the  theo-i°<i* 
rem  which  determines  the  beft  relation  af  P  to  L  a^^ 
be  confided  in.  Thc  refiftanees  whicb  vaty  with  the 
velodty-in  this  cafe  are  a  mere  trifle  when  compaied 
l^tth  tbe  moving  powcr  y.  Thefe  refiftances  are,  ift, 
The  ilrangling  of  the  water  at  the  entry  and  at  Uie 
itanding  valve  of  each  pump  :  This  is  about  37  poundt 
fi>r  a  pump  12  incbes  diameter,  and  the  veiocity  one 
f9Dt  per  fecond,  incTeaSng  in  ihe  duplicate  ratio  of  die 
diameter  and  velocity.  And,  2d,  'The  fri^on  of  thc 
water  along  the  nhoTe  Iift :  This  for  a  pump  of  the 
famc  fize  and  with  the  fame  ve]ocity,  lifting  20  iathdms, 
is  only  about  2-i  pounds,  and  vaHe$  in  thc  fimple  pro- 
portion  of  the  diameter  and  the  depth,  and  in  tke  do- 
plicate  proportion  of  the  velocity.  The  refiftance  ari- 
fing  from  inertia  is  ereater  than  in  the  retuming  ftroke; 
bccBufe  the  M  in  this  cafe  muft  contain  the  momentum 
of  the  water  both  of  the  pit-pumps  and  the  jackhcad- 
puttp  :  but  this  part  ©f  the  refiftance  does  not  affeA 
the  nniform  acceleraUon.    We  may  therefore  con£de 

in  the  propiicty  of  the  fotuuI«  ]r= — .    •  And  we  mtf 

obtain  the  velocity  of  this  Ilrolie  at  the  cnd  of  a  iecond 
with  great  accuracy  as  foIlows.  Let  2^  be  the  velad> 
ty  coromunicated  by  gravity  in  a  fecond,  and  the  velo> 
city  at  the  end  of  the  iirft  fecond  9f  the  Aeam  piAon^ 

defeent  vrill  be  fomewhat  lefs  than  ^3?;  wheieMet- 

M       . 

preSej  the  inettia  of  all  the  parts  which  are  in  motiM 

during  the  deTcent  of  the  ileaaa  pifton,  wd  thercTon:^  in* 

cludes  L.     Compnte  U>e  two  refiilances  juil  jacntiomd 

lor  this  velocity.     Call  this  r.     Then  ■^"~7*'  ig  'mO. 

gtve  anothcr  ytbocky  inSnltely  ticnr  the  titMb. 

But  the  cafe  is  rery  dlAcrent  in  thc  rettiTning  ilrrke, 
and  thc  proper  ratio  of  p  to-  L  is  not  a/certained  wi-h 
the  fame  certainty ;  for  tbe  moving  fbrce  p  is  not  fo 
great  in  proportion  to  the  refiftancc  m ;  and  thnr  W 
the  acceleration  of  thc  motion  is  conliderably  aScAtd 
by  it,  and  thc  motion  itfelf  is  conSderably  retarded,  and 
in  a  very  moderate  ttme  it  bccomes  'fenfibly  i'  'ufenn : 
for  it »  predfely  finular  to  tb*  tnotion  of  •  heav}  body 
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p*»    Wi*i  A(Ottg&  the  «ir,  aod  may  be  <ktien»i)ed  in  Uw 

P"''-    «Bq»er  laid  down  ia  tbe  arUcle  RESJSTMiCK  qfFliiidt, 

''^^  viz.  by  an  expoiienual  «alculas.    We  jCbaU  cotkticpt  outt 

ielve«  here  wiih  faying,  that  the  reiiOances  in  the  pie« 

(au  ca£(  we  fo  great  tbat  tbe  motion  would  bc  to  all 

jbniĕ  luuSami  ^oce  the  piRen»  have  defcendcd  one» 

third  oi  their  flrok«,  «ven  although  tbcic  werc  no  otbet 

p      sircHmAance  to  affe^  it. 

«otioii  But  tbis  notion  i$  aife£led  by  a  circumdaDce  qui(e 
«'  ^y  unctmne^ted  witb  any  thing  yet  confideied,  depeading 
**"'  m  conditions  not  ntechaoical,  and  fo  unsertain,  tkat  wc 
aie  not  yet  able  to  aTcertain  them  with  any  preciiJon  } 
yet  they  are  of  the  utmoil  importance  t«  the  good  per< 
fonnaiics  and  improveiacnt  of  the  cngin^  and  thereEoce 
dcCerrc  ii-pciticuiar  coo&leratioD. 

The  counter  weight  kas  not  only  to  puih  down  the 

Min^  lods,  bnt  alfo  to  drgg  up  thc  gieat  pilon.     Thia 

it  cannot  do  un]efa  the  ileaip  be  admitted  into  the  cy» 

liBder.     If  the  deaia  bt  no  ilronger  than  commoo  air, 

it  caanot  enter  tbe  cylindcr  except  tn  een/tgvenee  of  the 

inS9n's  being  dragged  up.    If  comnKW  air  were  admit» 

tcd  iBtD  thc  cylinder,  iome  force  would  he  rcquired  to 

drag  u|L  the  ft&m,  in  tbe  fame  taaaner  as  it  is  required 

to  draw  up  the  piiion  of  a  comiDon  fyringei  for  th« 

«r  would  rufli  through  the  &iaU  entry  of  the  cylinder 

in  the  fuae  manoer  as  tbiough  the  fmaU  npzzle  of  the 

fyring*.     Same  part  Qf  the  atmofphertc  |(effuie  is  cm.. 

jiojei  m  diriviiig  n  tbe  air  with  fwfiicieBt  velocity  te 

fiU  the  fynnge,  and  it  ii  only  with  tbe  remainder  that 

the  admitted  air  preHJes  on  the  under  furfacc  of  the  fyi 

««gc.     ThereEnw.  famc  of  the  atsuifpiheric  pteflure  on 

itt  upper  far£u:e  i»  not  balanccd.     This  is  felt  by  the 

baad  which  draws  it  up.     Thc  fame  thiag  nuiil  happea 

m  the  Acam^enginc,  and  ibme  part  of  iheconnter  weight 

is  eapeaded  in  drawing  up  ihe  iteam-piftan.    We  conld 

tell  how  iniicb  is  tbus  ejiptnded  if  we  kncw  the  den£t7 

ef  the  &t*m  y  ias  thti  wouM  teU  us  thc  ^elocity  witb 

vhidh  itc  dafiicity  .would  cauic  it  to  £U  tke  cylinder. 

li  we  fuppoIe  it  1 2  times  rarer  than  air,  which  it  cer- 

tainly  ie»  sad  thc  pidta  rties  to  t^  ts^  Df  the  cylinder 

in  twe  rccondc,  we  can  demeoSrate  that  it  wiU  enter 

witb  8  ▼elocity  not  lefs  than  1400  fect  pcr  fecond,  whercn 

as  500  ieet  isenoag^  to  ankc  it  mmtiSn  a  deniity  i%th» 

«f  thal  af  Aean  in  e^nilibrio  «tth  tbe  air.     Uence  it 

f»I]ow9i,  tbat  its  *\)Suaiy  wiU  not  be  Iefs  than  ^ths  af 

tbe  elaiiicity  of  the  air,  and  tbeiefarc  not  more  than  -^th 

ef  counter  weight  will  be  cspeBdcd  in  dnwing  np  the 

ftcam-piAon. 

Bnt  all  diis  b  oa  dte  fun^tian  that  thcre  is  aa  un. 
koondiBd  rnpply  of  ficam  of  twBininiihed  elailicity.  TUt 
i«  by  iM  means  thc  caiĕ.  Immediately  befare  opening: 
ibe  flcatD.«ock,  the  ileam  was  iiTuing  throagh  tlie  iiaie^ 
t]r*va}ve  andaU  the  cieviees  in  the  topo(f  the  boiler, 
■nd  (in  gocd  -engmes)  was  about  'iVth  ilroBger  or  more 
daAic  thaa  lir.  Thi»  had  been  gathermg  during  ibme- 
diing  mcore  than  the  dercent  of  tne  {uAon,  vtz.  in  about 
thwe  (eccmit.  Thr  ^Aon  rifa*  to  tiie  top  in  abont  two 
Csoonds  i  tbeiefaoe  about  twice  and  a  hdf  a&  much  Seam. 
M  fills  Uie  dome  af  the  boiler  is  now  iharcd  between  the 
boiler  and  eylinder.  The  dome  is  commoniy  about  fix 
timcs  naore  capacioas  Uian  the.  cylindcr.  if  therefore  no 
ileam  is  coBdenied  in  tbe  cylinder,  the  denfity  oi  the 
Aeans,  when  the  piAon  has  neached  the  top,  muil  be  8> 
bout  -r^tbso^  its  ibrmcr  depGty,  and  AiU  more  elailic  than 
aic     But  a<  muck  fieaia  is  cond^i&d  bj  the-c^ld  cy- 
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lioder,  itt  e]afti«ty  tas&  be  leCi  tlnn  this.  Wa  etnnot 
teU  how  much  kf$,  both  becaule  wc  do  not  know  how 
much  is  thus  condcniisd,  and  becauie  by  this  diminittion  ' 
«f  its  preStirc  oa  the  {iirfiyoe  of  the  boiling  water,  it  inuft 
be  more  copiouily  produced  in  the  boUer  $  but  ao  atten- 
tive  obiervation  of  the  enpne  will  give  us  ibmc  infor- 
natioBr  Tbe  moment  the  fteam-cock  is  opencd  we  h8Ve 
a  fliong  puff  of  iUam  through  tbe  ihifting  valvc.  At 
this  time,  tbere^are,  it  i«  iliU  more  elailic  than  air ;  but 
Bftcr  this,  the  £niftit>g  valve  reoiains  ihut  dunng  thc 
wholc  riTe  of  the  piHon,  and  no  iieam.  any  longer  iSiies 
throngh  tbe  fafety-VRlve  or  crevices ;  nay,  tM  whole 
dome  of  the  beiler  may  be  obkrred  to  iink. 

The&  i»S»  give  abundant  proof  tbat  tbe  elaUidty  of 'The  ertttl 
the  fiesm  during  the  afcent  of  tbe  piiion  is  grcatly  di.  ^*'}"'' '''^ 
miniihed,  and  therefore  much  of  the  counter  weight  «s  *i^ j™|fe"* 
espcnded  in  dragging  up  thc  ileam  ^on  in  oppoiition  an  ent  of 
to  the  unbalanccd  part  of  the  atmorphcric  preitue.  Thctbc  pidoa 
«wition  of  the  returning  Uioke  u  thcrcfore  fo  much  dc>  P^^^^^TI  <K* 
ranged  by  this  fowign  and  inappreciatad  circumilancc,  °""*«*- 
that  it  wottld  have  been  ^iite  uiielefii  ta  engagc  in  the 
intTicate  exponential  inveftig8tion,  and  we  muli  fit  down 
contented  with  a  leis  per£ed  adjuibnent  of  the  ouatei 

nht  and  weight  of  water.— Any  pesfan  who  attend» 
e.motion  of  a  tteam-enginc  will  pen:aive  tlwt  th« 
deTcent  of  the  pump-rads  is  fi>  £u  from  bdng  accelera- 
tcd,  that  it  is  neatly  uniSDim,  and  &e4iicBtly  it  is  ienfi. 
Uy  tctatdcd  towards  the  ead.  Wc  lean  by  tkc  wj^ 
tbat  it  u  of  the  utmoit  importaace  not  only  lo  havc  9. 
^nick  piodu£tion  of  Aetm,  bnt  aUb  a  veiy  eapaciou» 
domc,  or  empty  fpace  above  the  water  in  the  boiier.  U 
cngines  yiktn  this  fpace  was  bnt  ibur  or  £Te  times  tka 
capacity  of  the  cylinder,  we  have  always  abferved  a  vciy 
icnAble  check  given  to  the  deTccnt  of  the  pump-ro^ki 
after  havkig  made  half  thcir  ftrokc.  Thi»  obbges  us  to- 
cttploy  a  greater  connter  weigbt,  wkieh  dimiai&es  the 
eolusan  of  water,  or  retuda  £e  wcarking  ilroke ',  it  alio 
obliges.  us  to  employ  a  fironKr  ileBm,  st  the  rifk  of 
burliing  the  boiler,  and  increates  the  espeacc  of  fiici.  4» 

It  wQuid  be  a  moil:  defirab]e  thing  to  get  an  exad  ^o^  to 
knowledge  of  the  elafticity  of  the  fteam  in  the  cylinder }  ^^  .'■'*  , 
■nd  this  i»  by  no  means  diScult.     Take  a  kmg  glaii  [j,*  ^j"^"'^ 
tnbe  exa&ly  caUbesd,  and  cIofe  at  thc  fiuther  end.  Put!n  the  o}- 
a£naU  drop  of  iome  colwrcd  ihad  into  it,  ib  asto  AaDdUnder. 
9t  the  nuddlc  ne«rly.<~-Let  it  be  placed  in  a  long  box 
fiUed  witb  watcE  to  kecp  it  af  a  conOant  temperatnre. 
JLct  tbe  epen  eod  ceaMiwnieate  with  tbc  cylinder,  tnth 
a  cock  Iietween.    Thc  moment  the  fteam.cock  is  opcn- 
ed,  open  the  cock  of  iMs'  initrHment.     The  drop  wilt 
be  ptxlhcd  toraards  the  dore  end  of  the  tube,  while  the 
fieam  in  tbc  cylinder  is  m«rc  elaftic  than  the  air,  and  it 
wiU  bc  dsawn  thc  other  way  whiie  it  is  lefs  claAic,  and, 
by  a  fcale  properly  adaptcd  to  it,  the  elafticity  of  the 
fieam  £orrefponding  to  cvery  pofition  af  the  piilon  may 
be  difcovercd.     Thc  fan»e  thing  may  be  done'  more  ac- 
eurately  by  a  barometer  properly  conftru£led,  fo  as  to 
prevent  the  ofctli8tions  of  the  mcteury.  4.^ 

It  is  equally  necetTary  to  know  the  flate  of  the  cylln- ^^eceAiry 
der  during  the  defcent  of  the  fteam-pif!on.     We  haye!""" '°. 
hitherto  uippofed  P  to  be  the  full  prcirure  of  the  atmo-jt"^,  oJ"the 
iphere.  oa,  the  area  of  the  piAon,  fuppofihg  the  vacuumc}-ltnder 
below  it  to  be  completc.     But  the  infpedion  of  our<luring  ths 
table  of  elaOicity  Oiows  that  tbis  can  «cver  be  the  ca'*»^'^*".^'** 
becaufe  ihe  cyllnder  is  always  of  a  temperature  fer  above    '  *"    "' 
3.2*.  Wc  have.  raade  iB%ny  attempts  to  difcovei  its  tem. 
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'Btttp-  pentnra.  We  hare  employed  a  thermoroeter  in  clo(ĕ  con- 
^Ewgiac.  {j,^  ^yjj},  ^jjj  15 jj  q£  jjjg  cylinder,  wbich  foon  ac^uircida 
"•  Aeady  temperature  :  thij  was  ncver  lef$  than  1+3*.  We 
haye  kept  a  thenn&meteT  in  the  water  which  lies  on  the 
pilton :  this  never  fank  below  1 3 J*.  It  is  probable  that  the 
cylinder  within  may  be  cooled  fomewhat  lowerj  but  for 
this  opinion  we  cannot  give  any  very  fatisfaAory-  reaibn. 
Suppofe  it  cooled  down  to  1 20° ;  tkis  will  Ieave  an  elaf- 
tidty  which  would  fupport  three  inches  of  mercurjr.  We 
cannot  think  therefore  that  ihe  unbalanced  preiTure  of 
4hc  atmofphere  exceeds  tliat  of  27  inches  ot  mercary, 
'which  is  about  13-^  pounds  on  a  iquare  inch,  or  lOron 
a  circular  inch.  And  this  is  the  value  which  we  (houU 
employ  iii  the  eqaation  P=L-|-y.  This  queftion  may 
be  deoded  in  the  fame  way  as  the  other,  by  a  barometcr 
conneAed  with  the  i^^Sde  of  the  cyUnder. 

And  thus  we  ihall  leam  the  ftate  of  the  raoTing  force* 
in  every  moanent  of  the  pcr^ormance,  and  the  machine 
will  then  be  as  open  to  our  examination  as  any  water  01 
hode  mill ;  and  tiU  this  be  done,  or  ibmething  equava- 
lent,  we  can  only  gners  at  what  the  machine  is  adually 
petiooninKt  and  we  cannot  tell  in  what  particulait  w^ 
can  l<nd  it  a  helping  hBod-  We  are  'inSarmed  tkat 
Me£Bn  Watt  and  Boulton  hare  raade  thit  addition  to 
foine  of  their  engin^s ;  and  we  asc  perfuaded  that,  from 
the  inCMiBatiaM  which  they  have  derived  from  it,  they 
liave  been  enaUed  to  make  the  curioiu  iaaproreaMnts 
firom  wkjeh  they  haTc  acqiured  fi>  nnach  leputatkm  and 
pioiit. 
44  Theie  it  a  drcnmilanoe  of  wiiich  we  have  as  yet  ta- 

ofcold  w«-  ^**^  ^  notice,  vix.  the  qiiantity  of  cdd  water  injeAcd. 
«er  to  be  Herc  we  con£eii  ooriehrcs  u»d>le  to  give  any  predfe  in- 
injeaed.  ttta6aoo$.  It  is  dear  at  firfi  fi^ht  that  no  more  than 
is  abibhilsly  neceiraiy  ihould  fae  uijeSed.  It  miift  ge- 
neially  be  fupplied  by  the  engine,  and  this  expendt  part 
of  it*  power.  An  exce&  is  aouch  laore  hnrtial  by  cool- 
ing  the  cylinder  and  pitton  too  mnch,  and  theieibre 
waSing  tieam  during  the  neat  riie  of  the  pidon.  But 
the  determination  ot  the  propcr  quantity  requires  a 
knowledge,  which  we  have  not  yet  acquired,  of  the 
quantity  of  beat  contained  in  the  ileam  in  a  latent 
fonn.  As  much  water  muft  be  inieded  as  will  abforb 
all  th»  without  rifing  near  to  the  boiling  temperature. 
But  it  u  oC  much  moie  importance  to  know  how  iar 
we  may  co*I  the  cylinder  with  advantage  ;  that  is, 
when  will  die  Iofs  «  fieam,  during  the  next  rife  of  the 
pifton,  compeniiite  fiir  the  diminution  of  its  elaitidty 
duiing  its  prefent  deicent  i  Our  tablc  af  daiUdties 
ihows  us,  that  by  cooling  the  cylinder  to  IM*,  we 
iliU  Ieave  an  eU^idty  eaual  to  one-tenth  of  the  whole 
power  of  the  en^e  ■,  ii  we  cool  it  only  to  140,  we 
leave  an  elaitidty  of  one-fif^h  ;  if  we  cool  it  to  a  blood- 
heat,  we  Ieave  an  daiHcity  of  one-twentielh.  It  b  cx- 
tremely  diiRcult  to  choofe  among  the&  varieties.  £xpe- 
Tience,  however,  tn£>rms  ut,  that  the  beft  engines  are 
thofe  which  ufe  the  iinaUeft  quantities  of  injeSion  wa- 
ter.  We  know  an  exceedingly  good  engine  having  a 
«ylinder  of  30  inches  and  a  fix  feet  ftroke,  which  wotks 
with  fomethuig  lefs  than  one-fifth  of  a  cubic  foot  of  wa- 
ter  at  each  injedion  j  and  we  imagine  tbat  the  quantity 
Hionld  be  nearly  in  the  proportion  of  the  capacity  of  the 
cylinder.  Deiagulieis  obferved,  that  a  very  good  en-> 
ene,  with  a  cylinder  of  32  inches,  worked  with  300 
snches  of  water  at  each  inje£iion,  which  does  not  much 
eyceed  one-£xth  •£  a  cubic  foot. .  Mi  WaU's  obfeiva- 


tions,  by  means  of  the  barometer,  teuft  have  gife&  hia  9tm 
moch  valuable  in^ormation  in  this  particular,  andwej^^ 
hope  that  he  wiU  not  dways  withbDld  them  from  the^^ 
public. 

We  have  gone  thas  iar  in  tbe  eaaaunation,  in  enlaTlaak 
ieemingly  to  afcertain  the  motion  of  the  engine  wheaniuia^ 
loaded  and  balanced  in  any  known  manner,  and  in  «r.!l|?^ 
der  to  difcover  that  proportion  between  the  aumg^'^ 
power  and  the  Ibad  whicb  wiU  produce  the  gieatcilihi 
qaantity  of  work.     The  re&lt  hat  been  vcTy  oniabs-iinbil 
hRarj,  becaufe  the  computation  of  the  retnming  Arekc!'™!' 
is  acknowledged  to  be  beyond  our  abilities.     But  it  has^|™' 
given  us  the  opportunity  of  direding  the  reader's  atit». 
tion  to  the  leading  circumftancet  in  thit  inqiiity.    fiy 
knowing  the  intemal  ftate  of  the  cylinder  in  machines 
of  very  diJTerent  eoodnefs,  we  leatn  the  connedion  be- 
tween  the  ftate  of  the  iieam  aiid  the  pcrfoniiance  cf  tl» 
machine }  and  it  it  vety  podible  that  the  refult  «f  a 
fuU  eaamination  may  be,  Hiat  in  fituationt  whete  fad 
is  expenfive,  it  may  be  ptoper  to  employ  a  weak  iUam 
wbich  wiU  expend  lefs  fuel,  although  Iefs  work  is  per- 
formcd  by  it.    We  iball  &e  this  conSmied  in  the  clear- 
eft  manner  in  ibmc  particulat  employmcnts  of  the  ne» 
engines  invented  by  Watt  and  Boulton. 

In  the  mean  dme,  we  iee  that  the  eqaadon  wUch  m 
gave  from  the  celebtated  Abb£  Boflut,  is  in  eveiy  re. 
^A  erratieoiH  cTcn  £0  the  patpofe  which  he  had  in 
view.  We  aIfo  iee  that  the  eqoatian  which  we  iabAi' 
tuted  in  its  placc,  and  which  wat  intended  £dc  detcrau- 
ning  that  proportion  between  the  oounter-wdght  and 
the  rooving  fi>rce,  and  the  load  wtach  wouki  rendcr  the 
working  ilroke  and  retuming  Aroke  of  eqiial  dniatiao, 
is  alfo  erroneous,  becaufe  thde  two  motiena  aie  estrme- 
ly  diiferent  in  kind,  tbe  one  beiog  aeariy  uniiacm,  aad 
die  other  nearly  uni£9nBly  accderated.  Tln  bcag 
fuppofed  true,  it  ihoald  £allow  that  tbe  cAmiter-wei^t 
ihould  bc  reduGcd  to  one  half }  and  we  bave  ibond  uis 
to  be  vcry  ncatly  irue  in  foine  good  enginet  tdiidi  w« 
have  examined.  ^   , 

We  ihall  add  but  onc  obierTadon  imm  on  thu  bead.AiieMij 
Tbe  piadical  engineers  baTe  aImoft  made  it  a  inaaB,*"^^ 
Ibat  the  two  motiont  are  of  eqBal  duntion.  Bat  die|||||^  j 
only  reafon  which  we  haTe  bcard  ibr  tbe  maxi]n,  'a,^nt 
that  it  it  aukw^id  to  ice  an  cHgiae  ao  othcnrife.  BitKpil» 
we  doubt  exceedingly  the  tnttb  ot  thit  maaia,  aad,ti<* 
witbout  bdng  able  to  give  any  aceurau  determinalien, 
we  think  tluit  the  engine  will  do  moK  woik  if  the 
working  ftroke  be  made  ilower  than  the  letuming  iMce. 
Suppo&  the  engine  fo  conibuded  diat  they  are  latde 
in  equal  times ;  an  addidon  to  tbs  counter-weight  «iU 
accdetate  tbe  tetuming  firoke  and  retard  the  working 
ftroke.  But  as  the  counter-wdght  is  but  fiiiaU  m  pto- 
pordon  to  tbe  unbalanced  pordon  of  the  atinof|)iiiBie 
prcSuie,  wbich  is  the  moring  iorce  of  tbe  machine,  it 
is  evident  that  this  additioo  to  the  counter-wrigbt  ain^ 
bcar  a  mucb  gieater  propordon  to  the  counter-ereigiit 
tban  it  docs  to  the  moving  ^aroc,  and  muft  there^Dic  tc- 
celerate  the  retuning  ftroke  much  more  tbanlt  lettidi 
tbe  working  ftrdce,  and  the  dme  ef  both  ibrokes  takm 
together  muft  be  diminiihed  by  this  addidon  and  the 
perfoTmancc  of  the  macbine  improred ;  and  Ais.nnft 
be  the  cafe  as  long  as.thc  macbine  is  not  extiavaniitl]r 
loaded.  The  beft  machine  which  we  haTe  iĕen,  lo  <*■ 
fpe£l  of  perfatmance,  rp.iles  a  cdumn  ef  water  whofe 
wdgbt  is  Tcry  neariy  two-lhiids  of  tbe  ^^^£1^«  of  tbc 
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■w   ttno^ere  on  the  pUlon,  makincr  1 1  {Irokes  of  fix  fect 

Ib»   each  per  minute,  and  the  working  Aroke  was  almoA 

^^  twice  85  {knr  a*  the  other.    This  engine  had  worked 

jmmps  of  1 2  inches,  which  were  changed  for  pumps  of 

14  inches,  all  otber  tMngs  remaining  the  ftme.     In  its 

Iwner  ft«te  it  made  from  12  and  a  half  to  i^  and  a 

hidf  ttrokes  per  minate,  the-workmg  ttroke  being  con- 

Aderably  ft>wer  than  the  retttming  Rroke.    The  load 

was  increBied,  by  the  change  of  tne  puhips,  nearly  b 

die  proporUon  to  three  to  fMir.     This  had  retarded  the 

«orklng  ftroke ;  but  the  perCormance  Was  eyidently  in. 

erea&d  in  the  proportion  of  3X1  j  to  4X  il>  or  0^39 

to  44.     About  300  pounds  were  addcd  to  the  counter- 

wcight,  wbich  increafed  the  number  of  Arokes  to  more 

than   13  per  minute.     Nb  leniible  change  could  be 

ob(erved  in  the  time  of  the  working  ftroke.    The  per- 

fara:iance  was  therelbre  increafed  in  the  proportion  of 

39  to  48.     We  haTe  there^ore  no  heTitation  in  faying, 

that  the  (eemly  e^ualitj  of  the  two  ftrokes  is  a  iacri> 

fice  to  iancy.     The  tngineer  who  obrerres  the  work- 

iog^  ftroke  to  be  flow,  fears  that  hb  engine  may  be 

thought  feeble  and  uneq<tal  to  its  work ;  a  (imilar  no- 

tien  iias  long  mided  him  in  the  conRruAion  of  water- 

mills,  efpecially  oFoverfl)ot  mills;  and,  eTen  now,'he  is 

robmitting  with  hefitation  and'  feir  to  the  daily  correc- 

tion  af  experience. 

It  ia  n(«dlefs  to  engage  more  deeply  in  icientific  cal- 

cnktioiia  m  a  ftihjed  wbere  fo  many  of  the  data  are  fo 

veiy  imperieA^ly  underftood. 

!         We  «entnre  to  recoAteend  as  a  max)m  of  conAruAion 

(fiippafing  always  k  large  boiler  and  plentiiul  fupply  of ' 

*   pm  fteam  anmixed  with  air),  that  the  load  of  work  be 

^   Bot  lefi  than  10  pounds  for  eVery  (quare  inch  of  the  pi- 

flsn,  and  the  coonter-welght  fo  proportioned  that  the 

cb  tiBie  of  the  retuming  Aroke  may  not  exceed  iwo-thirds 

'    of  that  of  the  working  Aroke.     A  ferious  objeAion  may 

be  made  tm'  this  masim,  and  it  deferves  mature  coniide- 

radon.     Such  a  load  requires  the  utmoft  care  of  the  ma- 

chtne,  that  no  admiAion  be  given  to  the  common  air ; 

and  tt  precludes  the  poAibility  of  its  working,  in  cale  the 

gnmtb  of  watert  or  deepening  the  pit,  Aiould  make  a 

gieater  load  abtDhitely  neceSary.     There  condderations 

■iaft  be  l«ft  to  the  prtldenCe  of  the  engineer.     The 

MMuuBi  amw  reeommended  Pelatcs  only  to  the  beft  adnal 

pecfonnitnce  af  the  engine. 

.  BAee  qnitting  this  machine,  it  will  not  be  amifs  to 
;  ghre  Ibme  cafy  rules,  fanAioned  by  fuecefsful  pradice, 
mr  eompsiting  its  peTfi>mance.  Thefe  will  enable  any 
artiA,  'wbo  can  go  through  Sm^Ie  Calculations,  to  fuit 
tbe  fice  of  hb  engine  to  the  talk  which  it  ts  to  per- 
rornK 

Tbe-  elrcwmftance  on  which  the  whole  computation 
lOliil  be  ibnnded  is  the  qtiantity  of  water  which  tnuft 
be  drawn  in  a  minute,  and  the  depth  of  the  mine ;  and 
the  perioitnance  wbich  may  be  expeAed  irom  a  good 
cnpne^sBt  leaft  iftftioke8  per  Minute  of  rix  ieet  each, 
wotking^atgtuntt  a  coluHM  of  water  whoTe  weight  is 
cqaai  to  half  of  the  atmoipheric  pteirure  tm  the  llcam- 
naftonf  or  Tatber  te  7.64  pounds  on  evei7  fquare  inch  of 
10  laHiaee. 

It  15  moA  conwnient  to  efth>iate  the  quantity  of  wa- 
ter  in  cubic  Bett,  ot  its  wdght  in  pourtds,  recoUeAing 

Vot.  XiX.  Part  IL 


that  a  cubic  ibol  of  water  wdghs  62^  pounda.    The    Suaia> 
depth  pf  the  pit  is  ufually  recko&ed  in  &thoiBt  of  &x ,  £°g'"'' . 
feet,  and  the  diameter  of  the  cylinder  and  pump  is  ufu«        ' 
ally  reckoned  tn  inches. 

Let  O^  be  the  quantity  of  water  to  be  drawn  per 
minute  in  cubical  feet,  and  J"  the  depth  o^  the  mine  in 
fathoms  ■,  let  c  be  the  diameter  of  the  cylinder,  and  p 
that  of  the  pump }  and  let  us  fuppofe  the  Irms  Qf  tbe 
beam  to  be  of  equal  length. 

ift,  To  find  the  diamet^  of  the  pump^  the  area  of 

the  pifton  in  fquare  feet  is  /•  X  22_lf .     The  length 

of  the  column  drawn  in  one  minute.is  13  times  6  or  •jj, 

feet,  and  therefore  it4  foIid  contents  (s  «*  x  7'f^^'7  ^f 

144 

cubical  ieet,-  or  /^  x  9-3927  cnbical  feet.    Tbtt  muft  be 


equal  to  Q^)  ibareiote/^muA  be 


or  nearly  Q^ 


0.3927 

X^     Hence  tbb  pradicainile:  Multiply  the  cubic 
ieet  of  water  which  muft  be  drawn-  in  a  minute  b^  2^,- 
and  cxtia£k  the  fquaie  root  of  the  prodod  :  this  will  be 
the  diaimtci  of  the  pump  in  inches. 

Thus  fttppofe  that  58  cobic  ieet  maft  bc  dtawn  every' 
minatc-}  58  muUij^ed  by  2j-  givcs  145,  of  which  thc 
i^oare  toot  is  12,  which  is  the  icqai(ed  diameter  of  the 
pomp. 

e.  To  iind  dte  preper  diameter  of  the  cylinder. 

The  pifton  is  to  be  loaded  with  7.64  pounds  on  eveiy 
fquare  inch.  Tliis  ia  equivalent  t»  &x  pounds  on  a  cir- 
cular  iacb  very  nearlyt  The  weight  of  a  cylinder  of  wa- 
ter  an  inch  in  diamclei  and  a  iataom  in  hciKht  is  2-^-f 
poiinds,  or  nearly  two  poonds.  Hence  it  tollows  that 
6  e*  muft  be  made  eqnal  to  t/f^,  and  that  r*  b  cqaal  to 

■^-T— ,  or  to  -— . 

Hence  the  following  rule  :  Multiply  tbe  fquare  of 
the  diametei  of  the  pump  piftan  (found  as  above)  by 
the  fathoms  of  llft,  and  div)de  the  produ£l  by  3  ;  the 
fquare  loot  of  the  qiMlent  is  thc  diametei  of  the  cylin- 
der. 

Suppofe  the  pit  to  which  the  £ctiegoing  pump  it  to 

be  applicd  is  24  iiithoitls  deep ',  then  — —  give» 

1 152,  of  ithich  the  iqttare  root  is  J4  inches  very  near- 

Jy. 

This  engine  eonftrafted  with  care  will  certainly  do 
the  work. 

Whatever  is  the  load  of  water  propoied  ibr  the  en- 

gine,  let  i  o  be  the  pounds  on  eveiy  circ^hr  inch  of  the 

'*/ 
fteam  piAon,  and  aiake  c^s/»*  X^-—,  aod  the  iiiuate  loet 

fn 

will  be  the  diameter  of  ^he  Heam  pifton  in  inches. 

To  free  the  pradical  engineer  as  much  as  poiiible 

from  all  trouble  'of  calculation,  we  fuhJoin  the  follow- 

ing   T^BLĔ  ofthe  DtUieHpont  atut  Power  of  the  Steam 

En^ine,  drawn  up  by  Mr  Beighton  in  171 7,  and  iiilly 

veTified  by  praAice  fince  that  tiroe.     The  meafure  is  in 

Eng1tfli  ale  gallons  of  282  cubic  inchest 
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Steam- 
Engine. 

49 
Mr  Beigh- 
ton's  table 
of  the  di- 
meniions 
and  jwwer 
of  the 
flram-en- 
gine. 


50 
Mr  Fitzge- 
rald's  me- 
thodof 
eonverting 
its  recipro- 
cating  roo- 
tion  int*  a 
continued 
rotatory 
mjtion. 


Oiim. 

of 

BnUt 
in  rnie 

i  6ti  ieet 

Weighs 
in  one 

A.t   16 
aroke» 

Oiltu 
in  b«gC 

Dittopri 
bour. 

The  dejith  to  be  drawn  in  jrari". 

uump. 

yard. 

ftfoke. 

yard. 

)er  min. 

headt. 

1 

[.ch. 

Gail. 

Gall. 

Lb.avoir. 

Gall. 

Hd.  Gal 

H>t.  G<il 

15 

20  25 

30 

3J 

40 

4J 

Jo(6o 

70 

80 

43i 

9° 

12 

14.4 

28.8 

146 

462 

7.21 

440.      ' 

'Tsi 

21^24 

26^ 

284 

3o4324|34i'37T!40 

tl 

12.13 

24.26 

i^S-S 

338 

6.20 

369-33 

17 

19J.J22 

2J 

26i 

28 

2943»i  344137 

39i 

10 

10.02 

20.04 

102 

320 

J-5 

304.48 

C 

IJi 

18    20 

22 

23i 

2ji 

27'  ' 

28413' 4:34 

36 

38i 

9 

8.12 

16.24 

82.7 

2J9.8 

4-7 

247.7 

%a 

14 

i6ii8 

20 

214 

23 

244 

2J 

28 

304U3 

3J 

84 

7.26 

14.52 

73-9 

2323 

3.4.5 

221.15 

■^ 

134 

'Ji'i7i 

19 

20i 

21^23 

24 

264 

284'3' 

32i 

8 

6.41 

12.82 

65.3 

205.2 

3.16 

195.22 

_c 

J2J, 

i44|i6J 

184 

'9 

20^214 

23 

2J 

^l   '? 

3°i 

li 

6.01 

I2J32 

6l.2 

'92.3 

3.2 

182.13 

u 

12 

14  ii54 

'74 

'!^ 

i9i 

21 

22 

244 

26   28 

2^* 

77 

5.66 

11.^2 

J7-6 

181.1 

2.J5 

172.30 

■'0  ■ 

II 

i3l»J 

16J 

18 

'2 

2D 

214 

S34 

2J     27 

2«^J 

7 

4.91 

9.82 

50.0 

IJ7-I 

2.31 

149.40 

lOj 

13  ;>4 

'J4 

'6i 

i8i 

19 

204 

22 

24    1254 

27 

6i 

4-23 

8.46 

4| 

I3J-3 

2.9 

128.54 

*•* 

u 

i 

10 

"  113 

•4 

IJ4 

•64 

18 

'9 

20 

22     33 

24i 

6 

3.61 

7.2 

36.7 

"J-J 

1.52 

110.1 

9i 

11    |I2 

'3 

•4 

'J4 

16 

'7 

•9 

204  22 

23 

Ji 

3->3 

6.2 

31.8 

99.2 

..36 

94-3=> 

s  • 

10    II 

12 

'3 

M 

IJ 

'Ji 

17 

19     20 

ZI 

S 

2-51 

5-0 

2J.5 

80.3 

»•7 

66.6 1 

10 

11 

114 

•3 

'3i 

''♦. 

«j4 

16J18J 

I9J 

44 

2.02 

4.04 

20.5 

64.6 

i.i 

60.60 

10 

11 

114 

12 

'34 

'4 

15     16 

'7 

4 

1.6 

3-2 

16.2 

J1.2 

0.51 

48.JI. 

> 

9 

10 

11 

ii4 

12 

i^^Im 

'J 

i 


The  iird  part  of  the  table  gives  the  fize  o{  the  pump 
fuited  to  the  growth  of  water.  The  fecond  gives  the 
&ze  of  the  cyUndcr  fu!ted  to  the  load  of  water.  If  the 
depth  is  greater  than  atvy  in  this  table,  take  its  fburth 
part,  and  double  tbe  diameter  of  the  cylinder.  Thus  iC 
150  hogiheads  are  to  be  drawn  in  an  hour  firofn  the 
depth  01  loc  fathoins,  the  lail  column  of  part  firft  gives 
for  149.40  a  pump  of  feven  inches  bore.  In  a  line  with 
this,  under  the  depth  of  50  yards,  which  is  one-fourth  of 
JS3  fathoms,  we  find  2o4,  the  double  ofwhichis4i 
inches  for  the  diameter  of  the  cylinder. 

It  is  almoft  impoiTible  to  give  a  general  rule  for  ftrokes 
of  different  lengths,  &c.  biit  any  one  who  profeflcs  the 
abi)ily  to  ere£l  an  engine,  (hould  furely  know  as  much 
arithmetic  as  will  accommodate  the  rule  now  given  to 
any  lengtK  of  Aroke. 

We  venture  to  fay, ,  that  no  ordlnary  engineer  can 
tell  a  priori  the  nuraber  per  minute  which  an  «ngine 
trill  give.  We  took  1 2'  ftrokes  of  fix  feet  each  for  a 
ilandard,  which  a  careful  engineer  may  eaGly  accom- 
plirti,  and  which  an  employer  nas  a  right  to  expe£l,  the 
cngine  being  loaded  witb  water  to  half  th«'  preSiire  o£ 
ihe  atmofphere  :  if  the  load  be  lefs,  there  <s  fome  fault— 
an  improper  counter  weight,  or  too  little  boiier,  or 
leaks,  &c.  &c. 

Such  is  the  ftate  in  which  Newcomen's  fteam-engine 
had  continued  in  ufe  for  60  years,  neglefted  by  the  phi- 
lofopher,  although  it  is  the  moft  curious  objedt  which 
human  ingenv^  has  yet  oifered  to  his  contemplation, 
and  abandonea  to  the  efforls  of  the  unlettered  artift. 
Its  ufe  has  been  entirely  confined  to  the  raifing  of  water. 
Mr  Keane  FitzgeEald  indeed  publiftied  in  tbe  Philofophi- 
cal  Tranfa£tions  a  method  of  converting  its  reciprocating 
motion  into  a  continued  rotatory  motion  by  employing 
the  great  beam  to  w«rk  a.crank  or  a  train  of  wheel-work. 
As  ihe  real  a£tion  qf  the  machine  is  confined  to  its  work- 
ing  ftroke,  to  ac<;omplifti  tbis,  it  becarae  neceffary  to 
c6nneft  with'  the  crank  or  wheeled  work  a  very  large 
and  heavy  fly,  which  Aiould  accumulate  in  itfelf  the 
whole  preffure  of  the  machiii«'  during  its  time  of  a£lion, 
and  thercfore  continue  in  molion,  and  urge  forw3rd 


the  workine  machinery,  while  the  Aesm  englne  was  go- 
ing  through  its  ina£iive  retuming  ftreke.  This  Kill 
be  the  cafe,  provided  that  thc  refiftBnce  eserted  by  the 
wotking  machine  during  the  wbole  period  of  the  wd^. 
ing  and  retuming  ftrcke  of  the  ft«am-engine,  together 
with  the  fri£lion  of  both,  does  n«t  exceed  the  wbolc 
preffure  exerted  by  the  tteam-engine  during  its  work- 
ing  ftroke ;  and  provided  that  ihe  Biomentuai  ci  the 
fly,  arifing  from  its  great  weight  and  velocity,  be  Teiy 
great,  fo  that  the  refiftance  of  the  woik  during  one  le- 
turning  ftroke  of  the  fleam-eiigine  do  not  make  my  reiy 
ienfib1e  dimunition  of  the  velocity  of  tbe  fly.  Thts  is 
cvidently  poAible  and  eafy.  The  fly  may  be  made  of 
any  magnitude  ;  and  being  e^a£lly  balanecd  roimd  its 
axis,  it  will  foon  acquirc  any  velocity  confiflent  wilh  dx 
rootion  of  the  fteam-engine.  During  the  working  Hroke 
of  the  engine  it  is  uniibrmly  accelerated,  and  by  its  ae- 
quired  momentum  it  produces  in  the  beam  thc  moTciDtnt 
of  the  returning  ftroke  ;  but  in  doing  this,  its  moiiKii- 
tum  is  Aiared  with  ihe  inert  matter  of  the  ileaai-engiiie, 
and  confequently  its  velocity  diminiAied^  bot  not  entiie. 
ly  takrn  away,  The  next  working  ftrokc  th«e6nt, 
by  preAing  on  it  afreih,  increaii^s  its  remainisg  Teki- 
city  by  a  quantity  ncarly  equal  to  the  whole  that  it 
acquired  during  tbi.  firft  firoke.  We  fay  nrar/y,  Iwt 
not  quite  equal,  becaufe  the  tiroe  of  the  fecond  wadcin; 
ftroke  muft  be  ihorter  than  that  of  the  firft,  on  acceBnt 
of  the  veIoc)ty  alrcady  iu  the  machine.  In  i\m  maiina 
the  fly  will  bemore  and  morc  accilerated  eirety  fuccM<i- 
ing  ilroke,  becaufe  the  preffure  of  the  engine  darin|r 
the  working  ilToke  does  morc  than  rcAore  to  the  ij 
the  roomentum  which  it  loft  in  producing  the  rcttuuRg 
roovement  of  the  fteam-engine.  Now  fuppofe  tlx 
\Vorking  part  of  the  machinc  to  be  added.  Thevn- 
leration  of  the  fly  durine  each  workins  ftroke  of  tk 
fteam-engine  will  be  lefs  wan  it  was  beiore,  becanle  ihe 
iippelling  preffure  is  now  ptittly  emphyed  in  driring  die 
working  machine,  and  bccaufe  the  fly  wilt  loie  iiioreef 
ils  momentum  during  the  rcturning  Aroke  of  the  Kt»^ 
cngine,  part  of  it  being  expended  in  drivihg  tle  worit- 
ing  machine.     It  is  evidcnt,  there^ore,  ihat  a  tiine  'riU 
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come  wlien  the  ruccettive  augmentatlon  of  the  fly'j  vtlo- 
citj  inU  ceafe ;  for,  on  the  one  hand,  the  continual  acce- 
kration  diminiilws  the  time  of  the  next  working  {Iroke, 
and  therefore  the  time  of  a£tion  of  the  accelerating  power. 
Thc  acoeleration  muft  dimini(h  in  the  fame  proportion  ; 
and  on  tlie  other  hand,  the  refiftance  of  the  workihg  ma- 
tbine  generaily,  thoagh  not  always,  incteafe(  with  its 
relocity.  The  acceleration  ceales  whenever  the  addi- 
tion  made  to  the  momentum  of  the  fly  during  a  work- 
ing  Aroke  of  the  fteam-engine  is  juCl  equal  to  what  it 
lolei  by  driving  the  machine,  and  by  producing  the  re- 
turning  movement  of  llie  fteam-engine. 

This  muft  be  acknowledged  to  bc  a  very  irtjportant 
addiiion  to  the  engine,  and  though  fafF,cie»itly  obrious^ 
it  is  ingenious,  and  requires  con&derable  &ill  and  ad- 
drcls  to  make  it  eiTeitiyt  (b). 

Thc  movement  of  the  working  machine,  or  mill  of 
4*hatever  kind,  maft  be  in  fome  degrce  hobbling  or 
iinequal.  But  thii  may  be  made  quite  infenfible,  by  ma- 
king  the  fly  «xceedingly  large,  and  difpoiing  the  great- 
eft  part  of  its  weight  in  the  rim.  By  thefc  means  its 
momentum  may  be  made  fo  great,  that  the  whole  Ibrce 
required  for  driving  the  mill  and  producing  the  return- 
ing  movement  of  the  engine  may  bear  a  very  fraall  pro- 
porlion  to  it.  The  dimiiiution  of  its  velocity  will  then  be 
T«ry  tntltng. 

No  counter  weight  is  neoeiTary  hete,  becaute  the  re- 
tuming  movement  i«  produced  by  llie.  inertia  of  the 
fly.  A  counler  weight  may,  however,  bc  employed,  and 
thould  be  employed,  viz.  as  much  as  will  produce  the 
leturning  movement  of  the  Ream-engine.  It  will  do 
Ihis  better  than  tlie  fame  fbrce  accumulated  in  the  fly  j 
fcr  this  force  muft  be  accumulated  in  the  fly  by  the  in- 
tcrvention  of  rubbing  parts,  by  which  fome  of  it  is  loft ; 
and  it  muft  be  afterwards  returned  to  the  «ngine  with  a 
fimilar  lofs.  But,  for  the  fame  rearon;  it  would  be  im- 
proper  to  make  the  counter  weight  al^o  able  lo  drive  the 
tnill  during  the  retumlng  ftroke. 

By  thi»  conirirance  Mr  FitzgePald  hoped  lo  render 
the  fteam-engine  ofmoft  exteniive  ufe.;  and  he,  or  others 
allbcialed  with  him,  obtained  a  patent  excluding  all 
Dtbers  from  employing  the  Aeamengine  for  tuming  a 
crank.  They  alfo  publidted  propofals  for  ereding  milU 
•f  all  klnds  driven  by  fteam  engines,  tnd  ftatcd  yety 
hitly  thetr  powers  and  their  advantages.  But  their  pro- 
jMials  <lo  not  feem  to  have  atK]uired  the  conMence  df 
the  public  ;  for  we  do  not  know  of  any  mill  ever  having 
been  ere^ed  under  this  patent. 

The  great  obftacle  to  this  exten(ive  ufe  of  the  fteam- 
cngine  i«  the  prodieious  expenfe  of  fuel.  An  engine 
bavmg  a  cyliridtr  ot  four  feet  diameter,  working  'night 
and  day,  confumes  about  3400  chaldrbn  (London)  of 
good  coals  in  a  year. 
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This  cireutnftance  limtts  the  u(e  of  fteam-eng!nes  e.T-    Sttiat. 
Ceedingly.     To  draw  water  from  coal-pits,  where  they    ^"g'*"'  , 
can  be  Aocked  with  unfaleable  fmall  coal,  they  are  of        ' 
nniverfal   employmeiit :    alfo   for   valuable   mines,   forliinititbe 
fupplying  a  great  and  wealthy  city  with  water,  and  aufeof 
few  olher  purpofes  where  a  great  expence  can  bĕ  bome, ''5""'*°' 
they  are  very  proper  engines  ;  but  in  a  thoufand  cafes  *"'** 
where  theirunlimited  powers  might  be  vaftly  ferviceable, 
the  enormous  expenfe  of  fuel  completely  excludes  them. 
We  cannot  doubt  but  that  the  attention  of  engineers 
was  much  dire^ed  to  every  thing  that  could  promife  a 
diminulion  of  this  expenfe.     Every  onc  had  his  parti- 
cular  noftrum  for  the  conftruflion  of  his  furnace,  and 
fome  were   undoubtedly  more   fuccefsful   than   olhers. 
But  fcience  was  not  yet  fufticiently  advanced :  It  was  not 
till  Dr  Black  had  made  his  beautiful  difcovery  of  latent 
heat,  that  we  could  know  the  intimate  relation  between 
the  heatexpended  in  boiling  oiFa  quantity  of  water  and 
the  quantity  of  fteam  that  is  produced. 

Much  about  ihe  time  of  this  difcovery,  viz.  1765, 
Mr  James  Watt,  eftabliflied  in  Glafgow  in  the  com- 
Aercial   line,    was    amnSng   himfelf  with   repairing  a 
Working  model  of  the  fteam  engine  which  belonged  to 
the  philolbphical  apparatus  of  the  uniyerlity.     Mr  Watt 
was  a  perfon  of  a  truly  philofophical  mind,  eminently 
converfant  in  all  branches  of  natural  knowledge,  and 
the  pupil  and  intimate  friend  of  Dr  Black.      In  the 
courle  of  the  above-mentioned  amufement  many  curious        ,. 
fafls  in  the  produAion  and  condenfation  of  fleam  oc-  Mr  Watt 
curred4b  him  j  and  among  othets,  that  remarkable  fa6l  <lifcoveri 
which  is  always  appealed  to  by  Dr  Black  as  the  proof*''**  ***" 
of  the  immenfe  quantity  of  heat  which  is  centained  in  in,in«nte 
»  very  minute  quantity  of  water  in  the  form  of  clattic  quantity 
fteam.     When  a  quantity  of  water  is  heated  feveral  de-Mbeat 
grees  above  the  boiling  point  in  a  cIofe  digerter,  if  a 
hole  he  opened,  the  fteam  ruAies  out  with  prodigious 
Violence,  and  the  heat  of  the  remaining  water  is  redu- 
ced,  in  the  courfe  of  three  or  four  feconds,  to  the  boil- 
ing  tem^rature.     The  water  of  the  fteam  which  has 
iilhtti  amotintS'  «mly  to  a  very  few  drops  *,  and  yet  thefe 
have  carrted  otl-  with  them  the  whole  excefs  of  heat 
from  the  water  in  the  digefter.  ,5 

■   Since  then  a  certain  quantity  of  fteam  contains  fo!nhisat- 
great  a  quantity  of  heat,  it  muft  expcnd  a  great  quan-  tempts  to 
tity  of  fuel;  and  no  conftroftion  of  iumace  can  pre-^"''™"* 
vent  ihi».     Mr  Watt  therefore  Tet  his  invehtion  to  work  h^^ju^ 
to  difcover  methods  .of  huihanding  this  heat.     The  cy-this  heat, 
linder  of  hisliltle  model  was  heated  almoft  in  an  inftant, 
{o  that  it  cottld  not  be  touched  by  the  hand.     It  could 
not  be  otherwife,  becaufe  it  condenfed  the  vapour  by 
abflrafting  its  heat.     But  all  the  heat  thus  cooimunica- 
ted  to  {he  cylinder,  and  waRed  by  it  on  furround!ng 
bodies,  conlributed  nothrag  to  the  perbrmance  of  the 
4  P.2  engine, 


(b)  Wc  do  not  recollea  at  prefent  the  date  of  this  proporal  of  Mr  ntzgerald  ;  but  in  1781  the  Ahh6  Amal, 
i!!tnon  of  Ahis  in  Languedoc,  cntertained  a  thought  of  the  fame  kind,.  and  propofed  it  for  working  lighters  in 
the  inland  n«vigations ;  a  fcheme  which  has  been  fuccefsfully  pr3ftifed  (we  are  told)  in  America,  His  brother, 
a  major  of  engmeers  in  the  Auftr]nn  fervice,  has  cartied  the  thrng  mnch  farther,  and  applied  it  to  manufec- 
toreii^  «nd  ^the  Aulic  Chamber  of  Mines  at  Yienna  has  patroniaed  the  projeft :  (See  Journal  Encyclopeiiauĕ, 
178 1).  But  thefe  ichemes  are  long  poAeriOr  to  Mr  Fit>.gerald's  patent;  and  are  even  later  than  the  ereftion  oi^  fe- 
veral  machiiKS  driven  by  fteam-engines  which  have  been  eriAed  by  Meffrs  Watl  and  Boulton.  We  think  it  our 
duty  to  ftatc  thefe  particulars,  becaufe  it  is  vcry  v.fual  for  ouV  neighbours  on  ihe  continent  to  affume  the  credit  of 
Iiiritift)  inyctitions. 
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etigjne,  antl  muH  ba  takaa  aw«f  et  erery  mjeAieih  and 
again  coniinunicated  and  waded.  Mr  Watt  quickly 
imderAood  the  whole  procefe  which  wss  going  on  with- 
in  the  cylinder,  and  which  we  have  conCdered  fa  mi- 
nutely,  and  iaw  that  a  yery  conSderable  portion  of  the 
fteam  aull  be  walled  in  warraing  the  cylinder.  His 
£rft  attempts  were  inade  to  afcertain  bow  much  was 
tbus  waAed,  and  he  found  that  it  was  not  lcfi  than 
three  or  four  tiooes  as  much  as  would  £11  the  cylinder 
and  work  the  engine.  He  attempted  to  diminilh  this 
^aAe  by  uiing  wooden  cylinders.  £ut  though  thi« 
prodiiced  a  fenilible  diminution  of  the  wade,  other  rea- 
ibns  forced  him  to  gtve  them  up.  He  then  caled  his 
nielal  cylinders  in  a  wooden  cafe  witb  light  wood  a<hes 
between.  By  this,  and  uiing  no  more  injedion  than 
was  aUblutely  neceiTary  for  the  condenfation,  he  reda- 
ced  the  wade  almoil  one  half.  But  by  uiing  fo  Anall  a 
qttantity  of  cold  water,  the  bfide  of  tlte  cylinder  wat 
hardly  brought  below  the  boiling  temperature ;  and 
there  confequently  remained  in  it  a  fteam  of  very  con- 
Aderable  elaAicity,  which  robbed  the  engine  of  a  pro- 
portional  part  of  the  atmofpherical  prenure.  He  faw 
that  this  was  unavoidable  as  long  as  the  conden&tion 
was  peribrmed  in  the  cylinder.  The  thought  ftnick 
htm  (o  attempt  the  condenfation  in  another  place.  Hb 
firft  experiraent  was  made  in  the  fimpleft  manner.  A 
globuhr  vefiel  communicated  by  mea^s  of  a  loug  pipe 
of  one  inch  diameter  tnth  the  bottom  of  his  little  cy. 
Itnder  of  four  inches  diameter  and  30  inches  long. 
This  pipe  had  a  ftop-cock,  and  the  globe  was  innaerfed 
m  a  YeSTel  of  cold  water.  When  the  piilon  was  at  the  top, 
and  the  cylinder  filled  wilh  ftrong  fteam,  he  tumed  the 
cock.  It  was  fcarcely  turned,  nay  he  did  not  think 
it  completely  turned,  when  the  fides  of  his  cyliitdet 
(only  ftrong  tin-plate)  were  cruftied  together  Uke  an 
^mpty  bladder.  Tbis  furprifed  and  delignted  him.  A 
new  cylinder  was  immediately  made  of  brafs  fu(Rciently 
thick,  and  nicely  bored.  When  the  experiment  was 
lepeated  with  this  cylinder,  the  condenfation  was  fo  ra- 
pid,  that  he  could  not  {ay  that  any  time  was  expended  in 
it.  But  the  moft  valuable  difcovery  was,  that  the  va< 
cuum  in  the  cylinder  was,  as  he  hoped,  aImoft  perfeA. 
Mr  Watt  found,  that  when  he  uiĕd  water  in  the  tMMler 
purged  of  air  by  long  boiling,  nothing  that  was  very 
fenfibly  inferior  to  the  preSiire  of  the  atmofphere  on  tbe 
pifton  could  hinder  it  £rom  coming  quite  down  to  the 
DOttom  of  the  cylindrr.  This  alone  was  gaining  a  great 
deal,  for  in  moft  cngines  the  rcmaining  elatticity  of  the 
neam  was  not  lers  than  one-eighth  of  the  atmofpherical 
preiHire,  and  therefore  took  away  one-cighth  of  the 
power  of  tbe  engine. 

Having  gabed  this  capital  point,  Mr  Watt  found 
many  diAiciilttes  to  ftruggle  with  before  he  could  get 
the  maphine  to  contipue  its  motion.  The  water  pro> 
duced  from  the  condenfed  fteam,  and  the  air  which  was 
extricated  from  it,  or  which  penetrated  through  un- 
avoidable  leaks,  behoved  to  accumulate  in  the  con- 
denfing  ^eiTel,  ard  could  not  be  voided  in  any  way  fimi- 
lar  to  that  adopted  in  Newcomen^s  engine.  He  took 
another  methad :  He  applied  pumps  to  extra£l  both, 
^hich  were  yrorked  by  the  great  beam.  The  contri- 
yance  is  eafy  tp  any  good  mechanic  ;  only  we  muft  ob* 
icrve,  that  tbe.pifton  of  the  water-pump  muft  be  under 
the  furfiice  of  the  water  in  the  condenrer,  that  the  water 
suiy  (^ter  tbc  pump  by  its  own  weight,  becauic  there  u 


no  atmofphericaI  prefiare  there  to  farce  it  in<    We  bhiA   Si 
aIfo  obfervc,  that  a  confiderable  force  Is  oeoeflatity  ex<  ^ 
pended  here,  becaufe,  as  there  is  but  one  ttroke  for  nie>  ^ 
{ying  the  air,  and  this  rarefadion  mnft  be  neaily  cobw. 
plete,  the  air-pump  muft  be  of  large  dimenfians,  and  its 
pitton  muft  ad  againft  the  whole  prefiure  of  the  «tnM. 
iphere.     Mr  Watt,  however,  found  that  this  ibrce  coold 
be  eafily  fpared  from  his  machine,  alteady  So  madi  ini- 
pioved  in  refpe£\  of  power.  ff . 

Thus  has  the  fteam-engine  reccived  a  very  coaSder-'''^^ 
able  improYement.  The  cylinder  may  be  allowed  to^T~ 
reraain  very  hotv  nay,  bmling  hot,  and  yet  tbe  con-g(^ 
denfauon  be  coinpletely  performed.  The  only  eiattic  cowia 
fteam  that  now  remains  is  the  fmall  quantity  in  the  pipe 
of  communicatio^}.  .  £ven  tbis  iinall  quantity  Mr  Watt 
at  laft  got  rid  of,  by  admitting  a  imali  jet  af  cold  watec 
ep  this  pipe  to  meet  the  Aeam  in  its  pwage  to  the  coi». 
dĕn&r.  This  bolh  cooled  this  part  of  the  appatatoi 
in  a  fituation  where  it  was  not  neceSary  to  watm.it 
again,  and  it  ^uickened  the  conden&tion.  *  He  foand 
at  lafi  that  the  fiuall  pipe  of  commnnication  was  of  it^ 
(el{  fufliciently  large  for  the  condenfation,  and  that  0» 
feparate  veflel,  under  the  name  of  condenier,  was  necA 
fary.  This  circumAance  Aiows  tbe  prodigious  nuiidity 
of  the  condeniation.  We  tnay  add,  that  unleb  tbis 
had  been  the  cafe,  his  improyement  would  liave  been 
vaftly  diminiOied }  fbr  a  large  condenier  would  have 
required  a  mucb  largcr  air-pump,  which  would  haw 
expended  rouch  of  .the  power  of  the  engine.  £y  theie 
means  ihe  vacuum  below  the  pifton  is  greatly  improred: 
for  it  will  appear  clear  to  any  pcHbn  who  underAand* 
the  fubje£l,  that  as  long  as  any  part  of  the  condenfiir  it 
kept  of  a  low  temperature,  it  will  abajra&  and  coa- 
denfe  the  vapour  from  the  warmer  parts,  till  tbe  wbole 
acquires  the  elaAicity  correfponding  to  the  coldeA  pait 
£y  the  fame  means  much  of  thc  wafte  is  prevented,  be> 
caufe  the  cylinder  is  never  cooled  much  below  the  boit' 
ing  temperature.  Many  ensines  have  been  e^eded  by 
Mr  Watt  in  this  form,  and  their  perCarmance  gave  uni- 
verfal  fatis£»dion. 

We   have   contented  ourleIve8  with  giving  a  vety 
Sight  defcripdon  mthout  a  figure  of  this  ifflproved  en- 

fine,  becaute  we  imagine  it  to  be  of  very  eafy  compK- 
enfion,  and  becaufe  it  u  only  a  preparalion  foi  fiill 
greater  improvements,   which,    when  undertlood,  will  i 

at  the  fame  time  leave  no  part  of  this  more  fimple  bm  1 

unesplained.  (9   { 

During  the  progreis  of  theie  impr«>vemakU  Mr  WsttMr  wm  | 
made  many  experiments  on  the  quantity  and  denfity  <i^°!^lf ! 
the  fteam  of  boiling  water.     Theie  fully  convinced  bioi,^),  j 
that  although  he  had  grcatly  diminiihed  the  waile  oCtktbti 
fieam,  a  great  deal  yet  lemained,  and  that  the  Stem<itt» 
espended  during  the  rife  of  the  piA^n  was  at  leaA  thite 
times  more  than  what  would  fill  the  cylinder.    TU 
caufe  of  this  was  very  apparent.     In   the  (ublĕqaent 
defcent  of  the  pifion,  covered  with  water  much  heloff' 
the  boiling  temperature,  the  whole  cylinder  was  neceffa- 
rily  cooled  and  expofed  to  the  air.    Mr  Watt^s  fatile 
grnius  immedialely  (uggeAcd  to  him  the  expedicnt  ti 
employing  the  elafticity  of  tbe  fleam  from  the  boila 
to  impel  the  pifton  down  the  cylinder,  in  placc  of  tlia 
preSitre   of  ihe  atmofphere ;  and  thus  he  rcAored  tbe 
ergine  to  its  firft  ptinciples,  making  it  an  enraae  rti&f 
moved  by  Jleam.     As  this  is  a  new  epoch  in  its  hiAoiyr 
we  ihall  be  moie  potticular  in  the '  defcripliofi  j  at  th; 
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atm>   (uoe  tnn«  itill  reftii£Hng  ourfelves  t*  th«  eScntial  c!r< 

*ĕ^-   cumilances,  and  avoi<ling  cTeiy  pecuKarity  which   it 

^       to  be  £>und  in  the  prodigious  varieties  which  Mr  Watt 

has  introduced  into  the  machines  which  he  has  ereAed, 

every  individual  of  «hich  has  been  adapted  to  local  cir» 

cumilances,  or  diverlified  hy  tbc  progrefs  of  Mr  Walt's 

,       improveiBents. 

liptian      Lct  A  (fi?.  9.)  repiedeat  the  boiler.     This  has  re> 
cmi-  ceived  great  improvements  from  his  cotnplete  acquain> 
eafter  tance  with  the  procedure  of  nature  in  the  produ£iion  of 
^^    fteam.     In  fame  of  his  engines  the  fuel  has  been  placed 
ladd-  >"  *-^^  aaidil  of  the  water,  farrounded  by  an  iron  or 
copper  yeSel,  while  the   exterior  binler  was  made  of 
9-       wood,  which  tranfmits,  and  therefof«  waftes  the  heat 
Tery  Aowly.     In  ethers,  the  Aame  not,only  plays  roond 
tbe  whole  outiide,  as  in  common  boilers,  but  alfo  runs 
along  ieveral  flues  wbich  are  conduded  through  tba 
tnidlt  of  the  water.     By  fuch  contrivBnces  the  fire  is 
applied  to  the  tnler  in  a  moA  extenfive  fur&ce,  and  fof 
•  long  time,  ib  as  to  impart  to  it  the  grcateA  part  of 
its  heat.   So  ddliiilly  was  it  applied  in  the  Albion  mills, 
that  although  it  was  pcrhaps  the  larged  cngine  in  the 
kingdom,  its  unconfumed  fraoke  was  inferior  to  that  of 
a  very  fmaU  brew-houfe,     In  tbis  fccorvd  engine  of  Mr 
Watt,  the  top  of  the  cylinder  is  (hut  up  by  a  ftrong 
metal  plate  g  h,  in  the  middle  of  which  is  a  coliar  or  box 
of  leatliers  kl,  formed  in  the  ufual  manner  of  a  jack- 
bead  pump,  through  which  the  pifton  rod  PD,  nicely 
tumed  and  polilhed,  can  move  up  and  down,  -  without 
allowing  any  air  to  pafs  by  its  fides.     From  the  dome 
of  the  boiler  proceeds  a  large  pipe  BCIOQ^,  which, 
after  reaching  the  cylinder  with  its  horizontal  part  BC, 
defcends  paTallel  to  its  fide,  iending  off  two  branches, 
m.  IM  to  the  top  of  the  cylinder,  and  ON  to  its 
bottom.     At  I  is  a  puppet  valve  opening   fiom  be- 
low  upwards.     At  L,  immediately  below  this  branch, 
there  is  a  fimikr  valve,  alib  opening  from  below  upwards. 
The  pipe  defcends  to  Q,  near  the  bottom  of  a  large 
ciAem  cdef,  filled  with  cold  water  conftantIy  renew- 
ed.    The  pipe  is  then  continued  horizontaIly  along  the 
bottom  of  tnb  ciAern  (bnt  not  in  contaA),   and  ter- 
minates  at  R  in  a  large  pump  ST.     The  pifton  S  has 
clack  valves  opening  upwards,  and  its  rod  S  /,  paiTing 
throttgh  a  coUar  of  leathers   at  T,  is  furpended  by  a 
chain  to  a  ffflall  arch  head  en  the  outer  arm  of  the  beara. 
There  is  a  valve  R  in  the  bottom  of  this  pump,  «s  urual, 
which   opens  when  preiTed  in  the  dire£lion  QR.,  and 
ihuts  againft  a  contrary  preiTure.     Tbis  pump  deliyers 
its  contents  tnto  another  pump  XY,  by  means  of  the 
iinall  pipe  /  X,  which  proceeds  frora  its  top.     This  ie- 
cond  pump  has  a  valve  at  X,  and  a  clack  in  its  pil^ 
ten  Z  as  ufaal,  and  the  pifton  rod  Z  ts  is  fufpended 
irom  another  arch  head  on  the  outer  arm  of  the  beam. 
Tbe  two  valves  I  and  L  are  opened  and  ihut  by  mcans 
of  fpanners  and  handles,  which  are  put  in  motion  by  a 
{rtug  frame,  inthe  iame  maimer  as  in  N«wcomen*s  en- 
gine. 

LaiUy,  there  may  be  obferved  a  crookcd  pipe  a£o, 
«^ich  enters  the  upright  pipe  lateraUy  a  little  above  Q. 
This  has  a  fmall  jet  hole  at  o;  and  the  other  eiid  «,  whicb 
i»  aanfiderably  under  the .  fttrface  of  the  water  of  the 
condenGng  ctftem,  is  covered  with  a  -puppet  valve  v,< 
whafe  long  ftalk  9  0  rifes  8bove  the-  water,  and  may  be 
nuied  or  lowered  by  hatid  or  by  the  plug  beam.  The. 
Talyes  R  and  X,  and  thc  clacks  in  the  ^ons  S  and  Z/ 
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ars  opened  or  9rot  by  the  pre£Eares  to  which  they  ate 
imroediately  expoied. 

Tliis  figure  is  not  an  exaft  ca[ij  of  any  of  Mr  Watt*t 
engines,  but  has  its  parts  fo  difp<ned  that  all  may  come 
diftinftly  into  view,  and  eiadly  pcrform  their  various 
^tndions.  It  is  drawn  in  its  quiefcent  pofition,  the 
oater  end  of  the  beam  preponderating  by  the  counter 
weight,  and  the  p!fton  P  at  the  top  of  tne  cyUnder,  and 
the  piftoni  S  and  Z  in  their  Iowcft  Atuations. 

In  tliis  fituation  let  us  fuppofe  that  a  vacuum  is  (by 
any  means)  produced  in  all  the  fpace  below  tbe  piften, 
the  valve  I  being  ihut.  It  is  evident  that  the  valve  R 
will  alfo  be  ihut,  as  alfo  the  valve  v.  Now  let  the  valve 
I  be  (^iened.  The  fteam  from  the  boiler,  as  elaftic  a» 
common  air,  will  ru(h  into  the  fpacc  above  the  fafton, 
and  wiU  exert  on  it  a  prelTure  as  great  as  that  of  the 
Btmofphere.  It  wUl  thcrefore  prefs  it  down,  raife  the 
outer  end  of  the  beam,  and  caufe  it  to  perform  the  fame 
work  as  an  ordinary  engine. 

When  the  pifton  P  has  reached  the  bottom  of  the 
cylinder,  the  plug  frame  iliuts  the  valve  I,  and  opens 
L.  By  fo  doing  the  comrounication  is  open  betweert 
the  top  and  bottom  of  the  cylinder,  and  nothing  bin- 
ders  the  fteam  which  is  above  the  pifton  from  going  along> 
the  paStige  MLON.  The  pifton  is  now  eqaaliy  af- 
feAed  on  both  fide$  by  the  tteam,  even  though  a  part  of 
it  is  continually  condenfed  by  the  cylinder,  and  in  the  - 
pipe  IOQ.  Nathing  therefore  hinders  the  piftoti 
fr  •  n  being  dragged  up  by  the  counter  weight,  which 
aAs  with  its  whole  force,  undiminilhed  by  any  remain-. 
ing  unbalanced  elaAicity  of  fteam.  Here  therefore  this> 
form  of  the  engine  has  an  advantage  (and  by  no  means 
a  iinall  one)  over  the  comraon  engines,  in  wliich  a  great. 
part  of  the  counter  weight  is  expcnded  in  ovcrcoming> 
unbalanced  atmofpheric  preirure. 

Whenever  ihe  pifton  P  arrives  at  the  top  of  the  cy- 
linder,  the  valve  L  is  ihut  by  tbe  {dug  frame,  and  the 
valves  I  and  v  are  opened.   AU  the  fpace  below  the  pii^  . 
ton  is  at  this  time  occupied  by  the  ileam  w4iich  camo 
from  tbe  upper  part  of  the  cylinder.    This  being  a  Iit>> 
tle  wafted  by  condenfation,  is  not  quite  a  balance  fbr. 
the  preffure  of  the  atmofphere.     Therefore,  during  the 
afcent  of  the  pifton,  the  valve  R  was  Oiut,  and  it  remains. 
fo.     When,  therefore,  the  valve  v  is  opened,  the  cold  . 
water  of  the  ciftem  muft  fpout  ap  through  the  hole  o^ 
and  condenfe  the  fteam.     To  thb '  muft  be  added  the 
coIdnefs  of  the  whole  pipe  OQS.'-    As  faft  a&  it  is  con- 
denfed,  its  place  is  fupplted  by  fteam  from  the  lower  part 
of  the  cylinder.     We  have  already  remarked,  that  this 
fucceftive  condeniiition  is  accompliihed  with  ailoniihing^ 
rapidity,     In  the  mean  time,   fteam .  from    the  boiler 
preffes  on  the  upper  furfiM:e  of  the  |ufton.     It  muft  there-' 
fore  defcend  as  before,-  and  .the  .engine  muft  peifoim  a  . 
iccond  working  ibeke. 

But  inthe  mean  time  the  injedion  water  lies  in  the> . 
bottom  of  the  pipe  OQR,  heated  to  a  confiderable  de-. 
gree  by  the  condenfatian  of  the  fteam  ;  aUb-  a  quantlty 
of  air  has  been  difengaged  from  it  and  irom  the  'water 
in  the  boiler,     How  is  this  to  be  difcharged  '— This  is 
the  office  of  the  pumps  ST  and  XY.     The  capacity  of 
ST  is  very  great  in  proportion  to  the  fpace  in  tvhich  thc' 
air  and  watcr  are  lodged.     When,  .therefore, ..  the  piAon 
S  has  got  to  the  top  of  its  courfe,  there  muft  be  a  ya-- 
cuum  in  the  barrel  of  this  pump,  and  the  water  and  air, 
iDuft  open  the  valveL  R  and  come  into  it.    Whcn  }he 

piiion  . 
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Ste»itt>  pUbn  S  comes  down  again  in  tlie  next  retuming  (Iroke, 
.  ^g'"**  this  water  and  air  gets  through  ihe  valvc  of  the  pillon  ) 
•  and  in  llie  next  working  ilroke  they  are  dilcharged  by 
tbe  plfton  into  the  pump  XY,  and  taired  by  its  piilon. 
The  air  efcapes  at  Y,  and  as  much  of  the  water  as  is 
neceliary  is  deliTcred  into  the  boilet  by  a  finali  pipe  Y^ 
to  fupply  its  wafte.  It  is  a  matter  of  indlftcrence  wbe- 
ther  the  pUtons  S  and  Z  rife  witli  the  outer  or  inner 
end  of  the  beam,  but  it  is  rather  better  that  they  riie 
with  the  inner  end.  They  ate  otherwife  drawn  hete, 
in  order  to  detach  tliem  from  ihe  reft  and  ihow  ihem 
Bnore  diilinflly. 

Such  is  Mr  Watt''^  (econd  engine.     Let  us  ciaraine 
its  principles,  that  we  raay  fee  tbe  caafes  of  its  avowed 
(2        and  great  fuperioiity  over  ihe  commou  engiiies. 
Canfesof  ■\^e  haye  already  feen  one  ground  of  fuperiority,  the 

rit  owr"'  ^'^  operation  of  thc  counter  weight.  We  are  autho» 
eommon  ^^  ^J  (^reful  exanunation  to  iay,  that  in  the  com-. 
eoginesarr.mon  engines  at  leall  one.hal^  of  tbe  counter  weight  ia 
thefullope-expended  in  countera^ng  an  unbalanced  pieAure  of  the 
ration  ot  ^■^^  ^^  ^^^  piflon  durincr  its  afcent.  In  many  ensinest 
ine  coun-        t  •  »  1  1     1  »  1         .  1      r   1        1    » 

ter-weigLt  ^"icli  are  not  tne  worlt,  lhisextends  toj-th  ot  thewiiole 

preiTute.  This  is  eWdent  from  the  esamination  of  the 
engine  at  IMontrelaix  by  BoAut.  Tbis  roakes  a  very 
great  counter  weight  necelTary,  wbich  exbaulls  a  pro* 
portional  part  of  the  moving  force. 

But  the  great  advantage  of  Mr  Watt's  fonn  is  the 
almod  total  annihilation  of  the  wafte  of  ileam  by  con- 
denfation  in  the  cylinder.  The  cylinder  is  always  b  \l- 
ing  bot,  and  therefore  perfc6lly  dry.  This  muR  be  evi> 
dent  to  any  per&n  who  underltands  the  fubje£t.  fiy  the 
time  that  Mr  Watt  had  completed  his  improyements,  his 
expenments  on  the  produdtion  of  ileam  iiad  givcn  him  a 
pretty  accurate  knowledge  of  its  deniity  ;  and  hc  fottnd 
himfeif  authorized  to  fay,  that  the  quantity  of  Aeam 
employed  did  not  exceed  twice  as  mocii  as  would  fill 
the  cylinder,  fo  that  not  above  one-half  was  unavoid- 
ably  waAed.  But  before  be  could  bring  the  engine  to 
this  degree  of  perfe£Kon,  be  had  many  diiiiculties  to 
0vercome  :  He  incIofed  the  cylinder  in  an  onler  wooden 
<5afe  at  a  fmall  didance  from  it.  This  diminiilied  the 
expence  of  heat  by  communication  to  f«rrounding  bo- 
dies.'  Somedmes  he  allowed  the  ileam  from  ihe  boiler 
to  occupy  this  interval.  Tbis  undoubtedly  prevented 
all  diAipation  from  the  inner  cyiinder ;  but  in  itt  tnrn 
it  diARpated  much  heat  by  the  oiiter  cafe,  and  a  very- 
iicnfible  aondenfation  was  obiitTTed  bctvreen  them.  Tbis- 
bat  occaiioned  him  to  omit  this  circumtiance  in  foaae  of 
iiis  beA  engines.  We  lieliere  it  was  omitted  in  the  AK 
bion  mills. 

The  greated  diiiicalty  was  to  nake  the  great  piiion 
tight.  Thc  old  and  eiFe£luaI  method,  by  water  lying 
on  it,  was  inadmiinble.  He  was  there^ore  obliged  to 
have  his  cylinders  moft  nicely  bored,  perfcftly  cylindri- 
cal,  and  iinely  poliihed  ■,  and  'he  made  numberlefs  trials 
of  diSirent  foft  fubftances  for  packing  his  piftan,  which 
fhould  be  tight  ivithout  enormous  friftion,  and  wluch' 
Ihould  Inng  remain  fo,  in  a  lituaUon  perfeftly  dry,  and 
hot  nlmoft  to  burning. 

After  all  that  Mr  Watt  has  done  in  this  refped, 
he  thinks  that  the  greateft  part  of  the  wafte  of  itean 
which  be  ftill  perceives  in  his  cngines  arife8  fTom  tbc ' 
unavoidable  eicape  by  the  fides  of  the  pifton  during  its 
.defcent. 

But  the  fa£t  is,  that  an  engine  of  this  conflru£tion, 
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of  the  lame  dinAenSons  with  a  comtnon  engine,  maklng 
the  fame  numbec  of  Arokes  of  the  fame  cxlent,  docs 
not  co»fumc  above  one-fourth  part  of  tbe  fuel  tliat  ii 
confumed  by  the  beft  engines  of  the  common  form.  It 
is  alfo  a  very  fortunate  ctrcumftance,  that  the  petfoini- 
ance  of  the  engine  is  not  iounediately  dtltroyed,  nor  ia- 
deed  fenfibly  diminiihed,  by  a  iinali  want  of  lightuels 
in  tbe  pifton.  In  the  common  engine,  if  air  get  in,  in 
this  way,  it  immediately  puts  a  ftop  to  the  work }  but 
allhougb  even  a  coniiderable  quanUty  of  ftearo  get  pait 
tlie  piilon  duting  ils  deicent,  tbe  rapidity  of  condcnla- 
Uon  is  luch,  that  hardly  any  diminulion  of  piefliire  caa 
bc  obletved. 

Mr  Watt's  penetralion  foon  difcovered  anotber  moll  Acoticr 
f aluable  properlj  of  this  engine.  Wben  an  engine  of  * 
the  common  form  is  ere£t.ed,  the  engineer  muil  make  an^^°^ 
accurate  cAimate  of  tiie  woik  to  be  per^ormed,  aiid 
muft  proportion  his  engine  accordingly.  He  mott  be 
careful  ihat  it  l>e  /u//j/  able  lo  eaecute  its  taik ;  but  its 
power  muft  npt  excced  its  load  in  any  extravagant  de> 
gree.  This  would  produce  a  motion  which  is  too  ta- 
pid,  and  which,  being  altematcly  in  oppofite  diicSioos, 
would  occailon  jolts  which  no  .building  or  machinety 
could  wiihlland.  Many  engines  luive  been  (battered  by 
the  pumps  drawing  air,  or  a  pump-rod  breaking ;  by 
wbich  accidents  the  fteBm-piAon  de&:ends  with  fuch  ra- 
pidity  that  every  thing  gives  way.  But  in  mod  ope- 
rations  of  mining,  the  talk  of  the  engine  increafes,  and  ' 
it  muft  be  fo  conftru£led  at  fitft  as  to  be  able  to  bear 
tbis  addiuon.  It  is  rery  difticult  to  manage  an  cngine 
that  is  much  fuperior  to  its  tsik  }  and  ihe  eafieft  way  is, 
to  have  it  almoit  full  loaded,  and  to  work  it  only  duridg 
ft  few  hours  each  day,  and  allow  the  pit  water  to  accu> 
mulate  during  its  repofe.  Tbis  increafe$  the  firft  cofi, 
and  waftes  iiiel  during  the  inadion  of  the  engine.  f. 

fiut  this  new  ci^ine  can  at  all  times  be  exaftly  £ttedi<,tiiitit 
(at  leaA  during  the  workiog  ftroke)  to  ihe  lotUi  of  woikcuil>9 
that  then  happcns  to  be  on  if.     'We  have  only  to  ad-**^"' 
miniilec  fteam  of  a  proper  elafticity.     At  thc  firft  erec-^^i^j 
tion  the  engine  may  be  equal  to  twicc  its  talk,  if  tl)e,riiKlkf 
fleam  admittcd  at>ove  tbe  cylinder  be  cqual  to  that  o(pcnul«' 
common  boiling  water ;  but  when  once  the  ebuUilion""'' 
i«  fairly  commcoced,  and  the  wbole  air  expeiled  htm 
all  paits  of  tbe  apparatus,  it  is  cvident,  that  by  dam|Hng 
the  fire,  fteam  of  half  tbis  daSicity  may  bc  contuiuaily 
fupplied,  and  ihe  water  wili  continue  lx>iling  alLhnugh 
ils  temperatiue  does  not  exceed  iSj"  of  Fahrcnheit's 
thermometer.     This  appears  by  iflfpefting  our  table  d 
Yaporous  elafticity,   and  aSurds  anotber  argument  faf 
rendering  that  table  inoK  accutate  by  new  experimenti. 
We  bope  tliat  Mr  Walt  willnot  withhold  from  tbe  pub- 
lic  the  kimwledge  whtch  be  lias  acqoired  on  this  fubjeS. 
It  may  very  poilibly  refiUt  from  an  accurate  inveitiga- 
tion,  that  it  would  be  advifable  to  work  our  fteaiQ-CD- 
gines   with  weak  fteams,   and  that  tbe   diminution  o£ 
work  may  be  oMre  .than  compenfated  by  the  dimiauiion 
of  iiiel.      It   is  morc  probable  indeed,    and  it  is  Mr 
Walt'9  opimon,  that  the  contrary'  is  tbe  caib,  and  tbat 
it  it  much  more  economical  to  employ  grcat  iKats.    At 
a<ty  rate^  the  decifion  of  tiiis  queftion  is  of  gteat  im- 
pottance  fbr  improving  the  engine ;  and  we  fee,  in  tihe 
mean  time,  tbet  the  engine  can  at  aU.  times  be  iitted  £> 
a$  to  petform  its  taik  with  a  mAderate  and  manageibk 
raotion,  and  tbat  as  the  talk  increaiĕs  we  can  iccreiie 
the  powcr  of  the  engine. 
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Ho-        But  the  raetbod  now  propofed  has  a  gtcat  iflConve- 

t"-   nience.   While  thc  ftcam  i»  weaker  than  the  atinofphere, 

a      ibere  is  an  extemal  foree  tendinK  to  fqueeze  in  the  fides 

jMon.  '"d  bottoiB  of  the  biHkr.     This  could  not  be  refifted 

Bce     when  the  differe&ce  is  confiderable,  and  conimon  aii 

would  raib  in  through  every  crevice  of  the  boiler  and 

jj      ibon  cboke  the  engine  :  it  rauft  therefore  be  given  up. 

tied        But  the  faine  eScA  will  be  produced  by  diroini(hing 

"      the  paSage  for  the  fteam  into  the  cylinder.     For  tliis 

**      patpofe,  the  puppet  valve  by  wluch  ibe  fteam  enters  tbe  - 

cylinder  was  made  in  the  forra  of  a  long  taper  fpigot, 

and  it  iras  lodged  in^a  cone  of  the  fame  ftiape  ;  confe- 

^uentl;  the  paĔage  coald  bc  enlarged  or  contradled  at 

pkaruie  by  the  dittance  to  v:hich  the  inner  cone  was 

I      diawn  up. 

**         In  this  way  feTeral  engines  were  conAruded,  and  the 

\      genend  purpofe  of  faiting  the  power  of  the  engine  to  its 

bae   t«flc  was  completely  anfwered  ;  but  (as  the  mathemattp 

Itia;  cal  reader  will  readily  perceive)  it  was  extremely  diiR- 

cult  to  make  this  adjultment  precife  and   conftant.     In 

a  great  machine  like  tliis  going  by  jerks,  it  was  bardly 

poilible  that  every  fuccelTive  motion  of  the  valve  (hould 

be  precifcly  the  fame,     This  occa&oned  very  fenfible  ir< 

regularttics  in  the  motion  of  tbe  engine,.which  increafed 

9i)d  bscame  hazardous  wben  the  jotnts  worked  loofe  by 

)      long  ufe. 

Mr  Mr  Watl's  genius,  always  fertile  in  refonrces,  found 
''  out  a  compkte  remedy  for  all  thelĕ  inconveniences. 
^ly  Making  the  valve  of  the  ordinary  form  of  a  puppet 
^  cfeck,  be  adjulled  the  button  of  its  fta]k  or  tail  fo  thnt 
it  (hottld  always  open  fuU  to  the  fame  height.  He  then 
regulated  the  pins  of  the  plug-frame,  in  fuch  a  manner 
that  the  valve  ftiould  fliut  the  momcnt  th.it  the  pifton 
had  defcended  a  certain  proportion  (ruppofe  one-fourth, 
oae-tbird,  one-half,  &c.)  of  the  cylinder.  So  far  the 
cylinder  was  occupied  by  fteam  as  elaftic  as  common 
air.  In  pretTing  the  pifton  facther  down,  it  behoved 
tbe  fte«m  to  expand,  and  its  elafticity  to  diminifti.  It' 
is  plain  that  this  couM  be  done  in  any  degree  we  pleale, 
and  ihat  the  adjudment  can  be  varied  in  a  minute,  ac- 
cording  to  tbe  exigency  of  the  cafe,  by  moving  the  plug 
pins. 

In  th«  mean  time,  .it  muft  be  obferved,  that  the  pref- 
r^re  on  the  pifion  is  continually  changing,  and  confe- 
quently  the  accelerating  force.  The  raotion  lherefore 
\fiil  no  longer  be  ttniformly  accelerated  :  it  will  ap- 
proich  mueb  fafter  to  uniformity  ;  nay,  it  may  be  re- 
tarded,  becaufe  although  the  preirure  on  the  piHon  at 
tiie  begioning  of  the  ilroke  may  esceed  the  refiftance 
cf  the  load,  yet  when  the  pifton  is  near  the  botlom  the 
Fefiftance  may  exceed  the  preAiire.  Whatever  may  be 
the  law  by  which  the  preffure  on  the  ptlton  vatie$,  an 
iageniaus  mechanic  may  conlriirethe  connedling  ma. 
chinery  £a  fiich  a  way  that  the  chains  or  rods  at  thc 
outer  end  of  the  beam  Aiall  continually  exert  the  fame 
preiTurc,  or  ihall  vary  their  preAtire  according  to  any- 
latT  he  finds  moft  con^>enient.  Ir  is  in  this  manner  that 
the  watchmsker,  by  the-form  of  lhcfuzee,  produces  an 
cqual  preAiire  on  tlic  whec!-tvork  by  means  of  a  very 
une<]iial  adion  ef  the  uain-rpring.  In  like  manner,  by 
making  tbe  {niter  arch  heads  portions  of  a  proper  fpiral 
iaOead  of  a  circle,  we  can  regulate  the  ioree  of  the 
beann  at  pl'eafure. 

Thus  we  fee  how  miicn  more  manageable  an  ei«gine 
i»  in  thts  fonn  tb«i  Ne',vcomen's  was,  and  alfo  moic 
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cafily  inveAiga(.ed  in  refped  of  its  power  in  its  various 
pofitions.  1  he  knowledge  of  this  iaft  circumftance  was 
af  roighty  confequencc,  and  without  it  no  notion  conld 
be  forroed  of  what  it  could  perfonn.  This  fuggefted  to 
Mr  Watt  thc  u(e  of  thc  barometer  communicating  with 
the  cylinder ;  and  by  the  knowledge  acquired  by  thefe 
ipeans  has  the  machine  bcen  fo  much  improvcd  by  its  in- 
genious  inventor. 

We  muft  not  omit  in  this  place  one  dedoAion  madc 
by  Mr  Watt  from  his  obfervations,  which  may  be  call- 
ed  a  difcovery  of  grcat  importance  in  the  theory  of  the 
engine.  .. 

Let  ABCD  (fig.  10.)  reprefent  a  ^eaion  of  the  ey-^  Jj';^,^ 
linder  of  a  fleam-engine,  and  EF  the  furface  of  its  pi-of  great 
fton.      Let    us  fuppofe    that    the  flcam  was   admiltedimportaace 
while  EF  was  in  contaft  with  AB,  and  that  as  foon  as'"  '•'« 
it  had  preffed  it  dotTnto  the  fituation   EF  the  fteam|5"^°|,^ 
cock  is  fliut.     The  fteam  will  cotitinue  to  pre(s  it  down,  pi_.  ,|. 
and  as  the  fteam  expands  its  pre'ffure  dimini(hes.     Wc 
may  expref$  its  prelTure  (eyerted"  all  the  tvhile  the  pi- 
fton  moves  from  the  fituation  AB  to  the  fituation  EF) 
by  the  line  EF.     If  tve  fuppo(e  the  elaAicity  of  the 
fteam  proportional  to  its  d«nfity,  as  is  nearly.  the  cafe 
with  air,  we  may  exprefs  the  pieffure  on  the  piAon  in 
any  other  poRtion,  fuch  as  KL  or  DC,  by  K  /  and  D  c,  ■ 
the  ordinates  of  a  rt^^angular  hyperbola  F/r,  of  which 
AE,  AB  are  the  affyniptotes,  and  A  the  centre.     Thc 
aecumulated  preAurc  during  the  motion  of  the  pifton 
from  EF  to  DC  will  be  expreffed  by  the  area  EF<-DE, 
and  the  prtffure  during  thc  whole  motion  by  thc  area 
ABFfDA. 

Notv  it  is  well  known  that  thc  area  EFf  DE  is 
equal.to  ABFE  multiplied  by   tlie  hyperbolic    loga- 

lithm  of  -r-=,,  =:L.  -^,  and   the  whole  aiea  ABF  " 

fDAis  =  ABFEx  (i+L-^)- 

Thus  let  the  diameter  of  the  pillon  be  24  ipches, 
and  the  preffure  of  the  atmorphere  on  a  fquare  inch  be 
14  pounds ;  the  preffure  on  the  piAon  is  6333  pounds. 
Let  the  whole  ftroke  be  6  feet,  and  let  the  lleam  be 
ftt>pped  when  the  pifton  has  defcended  18  inches,  or  1.5 

feet.     The  hyperbolic  logarithm  of is  1.3862943. 

Thercfore  the  accumulated  preffure  ABF  c  DA  is  = 
6333  X  2.3862943,  =s  15114  pounds. 

As  few  profeffienal  engineers  are  pofl<;ffcd  of  a  table 
of  liyperbolie  logarithms,-  while  tables  of  comnon  lo- 
garithms  are  or  (hould  be  in  thc  hands  of  every  peribo 
who  is  much  cngaged  in  mechanical  calculaiions,  lct 
the  follotting  method  be  praftifcd.     Take  ihc  common 

AD  ■ 
logarithm  of  j-=,  and  mtdtiply  it  by  2.3026;  the  pro- 

jAD 

du£l  is  thc  kypeiboUc  logarithm  of  -^-^. 

Ar. 

The   accumulated   preffure  while   the   pi(ton  movet 
frtrai  AB  to  EF  is  6533  X  i,  or  fimply  6333  pounds.  . 
Therefore  ihc  fteam  while  it   expands  into  the  whole 
c^Iinder  adds  a  preffure  0^8781  pounds. 

Suppofe  that  the  fteam  had  got  het  admiATion  during 
the  whole  defcent  of  the  pifton,  the  accumulated  pret 
fiire  wouW  have  been  6333  X  4|  or  25332  pounds. 

Here  Mr  Watt  obrervcd  a  remarkablc  refult.  The 
ftcaB>  cx.pcndcd  in  this  cafe  would  have  bcen  four  timec 

grealer  - 
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Seater  tban  when  it  w»s  Aopped  it  one-ibuTtli,  and  ret 
e  accunnilated  preiTure  ii  not  twice  as  great,  bcing 
nearly  five-thirds.  One-£Durth  of  the  fieain  performe 
nearly  three-Sttht  of  the  work,  and  an  equal  quantit7 
perfonns  more  than  twice  n  much  work  when  thus  ad- 
mitted  during  one-fourth  of  the  motion. 

This  is  a  curious  and  an  important  information,  and 
the  advantage  of  this  method  of  working  a  fteam-engine 
increafes  in  proportion  as  the  Heam  u  toaatr  llopped ; 
but  the  increafe  is  not  great  after  the  ileam  is  rareGed 
Ibur  timet.  The  curve  approaches  near  to  the  axis, 
and  (mall  additions  are  made  to  the  area.  Tbe  expen{e 
of  fuch  great  cylinders  is  conliderable,  and  may  fometimes 
compenbte  this  advaniage. 


Siet  the  fteam  be  Aopped  at 


Plite 

Din. 

Fig.  II. 

7« 

S((crip. 

tionofMr 
W»ti's 
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|lm  in  its 


■rayed 
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It  is  very  pleafing  to  obferve  fo  many  unlooked-for 
tdvantages  rePulting  from  an  improvenient  made  with 
thc  fole  view  of  leAening  ihe  warte  of  lleam  by  conden- 
fation.  While  this  purpofe  is  gained,  we  learn  how  to 
huiband  the  fteam  which  is  not  thus  wallcd.  The  en- 
gine  becomei  more  manageable,  and  is  more  eaAly  adapt- 
cd  to  every  yariation  in  its  ta(k,  and  all  its  powcrs  are 
inore  ealily  computed. 

The  adive  mind  af  its  ingenious  inyentor  d!d  nd  flop 
bere  ;  It  had  always  been  matter  of  rcgret  that  one-half 
ot  the  motion  was  unaccompnnied  by  any  work.  It  wat 
»  very  obvioui  thing  to  Mr  Watt,  that  as  the  lleam  ad- 
mitted  above  the  pillon  preAed  it  down,  fo  Ream  admit- 
ted  below  the  pifton  prciTcd  it  up  wiih  ihe  fame  force, 

5rovided  that  a  vacuum  werc  made  011  its  upper  fide. 
'hit  was  caiily  donc,  by  conneding  tlie  lower  end  of 
<hc  eyllnder  with  the  boiler  and  the  upper  end  with  thc 
Condenfer, 

rig.  II.  i»  a  reprefentation  of  this  conftruftIon  exaft. 
ly  copied  from  Mr  Watt's  Agure  accompanying  liis  fpe- 
cification.  Here  BB  is  a  feftion  of  thc  cylinder,  fur- 
raunded  af  a  fmall  diltance  by  the  cafe  1 1 1 1 ,  The  fec- 
tion  of  the  plAon  A,  and  the  collar  of  leathers  which 
embraeet  thc  piAon  rod,  give8  a  dininft  notion  of  it* 
eonftru£tion,  of  the  manner.  in  which  it  is  conneAed 
with  the  piiion-rod,  snd  how  thc  packing  of  the  piHon 
«nd  eollar  contributes  to  make  all  tight. 

From  thc  top  of  the  cylindcr  proceeds  thc  horitontal 
pipe.  AboTO  the  letter  D  i«  obferved  the  feat  of  th« 
hcam  valvc,  eommunicating  with  the  boic  above  it.  In 
thc  middlc  of  this  may  be  obferved  a  daric  (haded  circle. 
TIhs  it  the  mottth  of  the  upper  branch  of  the  Ream  pipe 
«onune  frora  the  b<HIcr.  Beyond  D,  bclow  the  letter 
^,  it  tne  fest  of  thc  upper  condenSng  valve.  Tbe  bot- 
tom  of  thc  cylinder  is  made  fpherical,  6tXMg  the  piAon, 
{a  that  they  may  come  into  entirc  conta£l,  Anotber 
borixontal  pipe  proceedi  from  thit  bottom.  Abov«  th« 
liHtcr  £  is  the  lest  of  the  lower  fteaffl  valve,  opening 
{nto  the  valvtt  box.  This  boz  ii  at  the  extremity  itt 
•nothcr  ilcam  pipe  marked  C,  which  branches  off  from 
'fhe  uppcr  bmi ont»I  part,  and  derccnds  obli^uel^,  com* 
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ing  forward  to  the  cye.  The  lower  part  li  lejudaittii  i 
93  cut  open,  to  (how  its  interior  confoniMttioD.  Beyoad  ^M 
tbis  lleam  valve,  and  below  the  lettcr  F,  may  be  ob-*"*^ 
ferved  the  ^e^t  of  the  lower  condenGng  Vijve.  A  pipe 
defcends  from  hence,  and  at  a  Gnall  diAanoe  belwT 
unitet  with  anotber  pipe  GG,  which  comet  down  iioin 
tbe  upper  condeniing  valve  N. .  The&  two  cdudioB. 
pipes  thus  united  go  downwardc,  and  open  at  h  mto  s 
redangular  box,  of  which  the  end  i*  feen  at  L.  TIm 
box  eoet  backward  from  ihe  eye,  and  at  its  &ither  n- 
tremity  communicatcs  tvith  the  air-pump  K,  wholc  pif. 
ton  is  here  reprelented  in  ieAion  witb  its  butterAy  vilvcs. 
The  pifton  delivers  the  water  and  air  laterally  into  aao- 
ther  re£lengular  -box  M,  darkly  {haded,  which  bcs 
communicates  with  the  pump  I.  The  piAen-rods  af 
tbis  and  of  the  air-pump  are  wpended  by  chaint  imii 
a  fmaU  arch  head  on  the  inner  arm  of  the  great  beaoi, 
The  lower  part  of  the  eduSion-pipe,  tbe  horizonial  boi 
L,  the  air-pump  K,  with  the  communicating  box  M  be- 
tween  it  and  tbe  pump  I,  arc  all  immeilcd  in  tbe  coid 
water  of  tbe  condenling  ciftem.  The  box  L  is  inade 
Hat,  broad,  and  ihallow,  in  ordcr  to  increa&  its  fui&ct 
and  accelerate  the  condeniation.  But  that  this  tatj  be 
performed  with  the  greateft  expedition,  a  iinall  pipe  H, 
open  below  (but  occalionaUy  Aoppcd  by  a  plug  valvc), 
is  inferted  laterally  into  the  cduSiion-pipc  G,  and  tha 
divides  into  two  branches  ;  one  of  which  rcaches  wiibia 
a  foot  or  two  of  the  upper  valve  N,  and  the  othei  ip. 
proaches  as  near  to  thc  valve  F. 

As  it  is  intendcd  by  this  conlhndion  to  give  tbc  p. 
ilon  a  Arong  impulfe  in  both  diredions,  it  will  not  be 
proper  to  fufpend  itt  rod  by  a  chatn  irom  the  gicat 
beam  ;  for  it  muft  not  only  pull  down  tbat-  end  of  tbe 
beam,  bpt  alfo  pulh  it  upwardt.  It  may  indeed  be 
fufpended  by  double  chaint  Uke  the  pifton*  of  thc  »■ 
ginet  for  extinguiihing  firei }  ~and  Mr  Watt  hu  aoco^ 
dingly  done  fo  in  fome  of  his  engines.  But  in  bii 
drawing  from  which  this  figure  it  ctmied,  he  has  coo. 
municated  the  force  of  the  piftan  to  the  beam  by  mam 
of  a  toothed  rack  OO,  which  cngages  ot  workt  in  the 
toothcd  feftor  Q(|)  on  the  end  of  the  beam.  The  rei- 
der  will  underlTand,  without  any  farlher  eaplanatioc, 
how  the  impuire  given  to  the  piiloD  in  cither  (Uredioa 
is  tbus  tranrmitted  to  the  beam  without  diminutioB. 
Thc  Hy  XX,  witn  its  pinion  Y,  which  aIfo  workt  ■ 
the  toothed  arch  O^,  may  be  fuppofed  to  bc  remoTCd 
for  the  prefent,  and  will  be  confidered  aiterwards. 

We  (hall  take  thc  prefent  opportuni^  of  deG»bnig 
Mr  Watt's  method  of  communicating  the  fbtce  of  the 
fteam-engine  to  any  machine  of  the  rotatory  kiad. 
W  reprefents  the  rim  and  armt  of  a  vety  Urge  tni 
heavy  metalline  fly.  On  iu  axis  is  the  codcentdc 
toothed  whccl  U,  There  is  attached  to  the  end  of  the 
great  beam  a  ftrong  and  ftiff  rod  TT,  to  the  lowet  ead 
of  which  a  toothed  whecl  W  is  fiimly  fixed  by  tm 
bolts,  fo  that  it  cannot  tum  round.  This  wheel  ii  of 
the  fBme  iize  and  in  the  faiiie  vertical  planc  witb  ibe 
wheel  U  ;  and  an  iron  link  or  ftrap  (wluch  caanot  be 
lcen  hcre,  becaure  it  it  on  the  other  fide  of  the  tm 
wheels)  connedt  the  centres  of  tbe  two  wheelt,  fi>  tbt 
the  one  cannot  quit  thc  othcr.  The  engine  beiagia 
the  poCtion  reprcfented  in  the  figure,  fuppore  the  fly  tt 
bc  tumed  once  round  by  any  extemal  (boce  in  thc  tS- 
re£Uon  of  the  dartt.  It  is  plain,  tbat  fince  the  toothcd 
wheel;  cannot  tjuit  each  otheri  being  k^  togctber  hj 
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M-   lit  llrtk,  Ae  inittr  half  (tbat  b,  Uw  htlf  next  thc  crlin. 

W^  der)  of  the  wheel  U  will  wrork  on  the  inner  half  of  the 

^"^  wheel  W,  fo  that  at  the  end  of  thc  revolution  of  the 

£y  the  wheel  W  mvR.  haTe  got  to  the  tsp  of  the  wheel 

U,  and  the  outer  end  of  the  beam  maft  be  raifed  lo  itt 

highcH  poStion.   The  next  revalution  of  the  fly  will 

bnng  the  «^eel  W  and  the  beam  conne£led  with  it  to 

their  &rfl  pofitions  )  and  thu<  erery  two  revolutions 

of  the  ily  will  make  a  complete  period  of  the  beam'*  re- 

«procating  movements.     Now,  inttead  of  Ti^poGng  the 

£y  to  drive  the  beam,  let  the  beam  drive  the  fly.     The 

aotaona  muA-  be  perfe£Uy'the  (smie,  and  the  afcent  or 

deicent  of  the  piAon  will  produce  one  revolution  of  the 

Ay.  ;      . 

>n.        A  fide  view  of  tlas  apparatns  is  gi^ep  in  Rg.  I2. 

marked  by  the  fame  letters  of  reference.    This  ihows 

the  fitUBtion  of  parts  which  were  fare-fliortened  in  fig. 

ji.  particttlarly  the  defcending  branch  C  ofthefteam- 

pipe,  and  the  fitttation  and  communications  of  the  two 

pnmps  K  and  I.   8,  8  is  the  horisontal  part  of  the  Aeam- 

pipe.     9  is  a  part  of  it  whofe  box  is  reprefenbed  by  the 

durk  circle  oif  fi^.  ii.     D  is  the  box  of  theilfieam> 

daek ;  and  the  httle  circle  at  its  comer  reprelents  the 

end  of  the  aais  which  toms  it,  e^  vrill  be  de(cribed  af- 

terwards.     N  it  the  place  of  the  upper  edudion  valve. 

A  part  only  of  the.upper  edudion-pipe  G  b  reprefenti- 

cd,  the  reft  being  cut  off,  becaufe  it  weuld  have  covered 

the  delcending  fteam>pipe  CC.    When  continued  down, 

it  camea  between  the  eye  and  the  box  E  of  the  lower 

-fleaiii-valve,  and  the  box  F  of  the  Lower  edudion-valve. 

Let  ut  now  trace  the  operation  of  this  machine 

diraiwh  all,ita  fteps.     Recami^  to  fig.  ii.  let  us  fup- 

potĕ  Uiat  the  lower  part  of  tke  cylinder  BB  is  exhauft- 

«d  of  nll  elaftic  Aoids  i  ^t  the  upper  fteam-valve  D  iind 

Uie  lowcr  ediidion-vaIve  F  are  open,  and  that  the  lower 

fieam-vmltre  £  and  npper  eduftion>VBlve  N  are  (hut.     It 

s  evident  that  the  pifton  muft  be  prefied  toward  the  bot- 

tom  of  tlie  cylinder,  and  muft  pull  down  the  end  of  the 

wotking  beun  by  means  of  the  toothed  rack  OO  and 

ledor  QQ,  c»ufinz  the  other  end  of  the  beam  to  urge 

/orward   tbe  machinery  with  whieh  it  is  conneded. 

When  the  jHilon  arrives  at  the  bottom  of  the  cylinder, 

the  Talv«a  D  and  F  are  Atut  by  the  plug  frame,  and  £ 

■nd  N  are  opeocd.     By  this  laft  paffage  the  fteam  gets 

mto  tbe  edii^on-pipe,  .wheie  it  meets  with  the  injedioir 

water,  and  is  rapidly  condenfed.     The  fteaffl  from  the 

boiler  enters  at  the  fame  time  .by  £,  and  preiGnK  on 

At  lov««r  £de  of  the  piSon,.  forces.  it  upwards,  ano  by 

tneans  «f  tJie toothed  rack  00  and  toothed  redor  OO 

ioicea  up  ^at  end  Qf  the  working  beam,..  and  caufe*  the 

Otker  end  ta  urge  forward  the  jBachiaery  wUh  which  it 

is  conne£ted  :  and  ia  this  mannec  the  operatioh  of  the 

engtneina^  fae  continiied  'far  erer. 

The  injedion  water  is  continually  ranning  into  thc 
edudion-pipĕ,  becaub  condenlation  is  continuaUy  go-' 
ing  on«'  and  therefore  thene  is  a  continual  alinofpheric 
preSiire  to  produce  a  jet.  The  air  wbich  is  difengaged 
jimn  tfie  water,  or  enters  by  leaiis,  is  evacuated  only 
fiimri^  the  jik  of  the  piAon  of  the  air-pump  K.  When 
tbia  is  ▼ery  copiious,  it  retiders  a  very  large  air-pump 
aeocflary ;  ai^d  in  iome  fitii»tion$  Mr  Watt  has  been 
ebKgcd  to  entpioy  two  air-puiApsi  one  worked  by  each 
acm  of  the  beem.  Tbit  in  every  cafe  expends  a  veiy. 
canfiderable  portion  of  the  power,  for  llie  air-pump  it 
Voi..  XIX.  Part  IL 
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alWays  woddng  agunft  the  wHole  preSute  of  the  ^lmd- 
iphere. . 

It  is  evident  that  this  form  of  the  engine,  by  maii»> ' 
taining  an  almoA  condant  and  umnterrupted  impulfion, 
is  much  fitter  for  driying  any  machinery  of  continued 
motion  than  any  of  the  ibrmer  engines,  which  were  iiu 
a£Uve  during  half  of  their  mption.  It  does  not,  hows. 
ever,  ieem  to  have  this  fuperiority  when  employed  to 
draw  water  :  fiut  it  is  equally  fitted  fbr  this  taik.  Let 
the  en^ne  be  loaded  with  twice  as  much  as  would  be 
proper  for  it  if  a  fingle-ftroke  engine,  and  let  a  fly  bc 
conneded  with  it.  Then  it  is  pUin  that  the  power  of 
the  engine  during  the  nCe  of  the  fteam-pifton  will  be  ac- 
cumulated  in  the  fly  ;  and  this,  in  conjundtion  wtth  the 
power  of  tlie  engine  during  the  defcent  of  the  fteam-pi- 
fion,  will  be  eq^  to  the  whole  load  of  water. 

In  fpeaking  of  the  fieam  and  edu£lion-valves,  we  faid 
that  they  were  all  pupp6t-valves.  Mr  Watt  employed 
coclu,  and  alfo  fliding-valves,  fuch  as  ihe  legulator  or 
fieam-valves  in  the  old  engines.  But  he  found  them 
alwavs  lo&  their  tightneis  after  a  Aiort  time.  This  is 
not  iurprifing,  when  we  confider  that  they  are  always 
perfe£lly  dry,  and  almoft  buming  hot.  He  was  there- 
fore  obliged  to  change  them  all  for  puppet-dacks^ 
which,  when  truly  ground  and  nicely  fitted  in.their 
modons  at  firft,  are  not  found  to  g^  out  of  order  by  any 
length  of  time.  Other  engineers  now  univerrally  ufe 
them  in  the  old  form  of  theAeam-engine,  without  the 
Jame  realbns,  and  merely  by  iĕrrile  aod  ignorant  imita^ 
tion. 

The  way  in  which  Mr  Watt  opens  and  Oiuts  theft  T^.  i  j. 
valves  u  as  follows.  Fie,  13.  lepreients  a  clack  vrith 
its  feat  and  box.  Suppole  it  one  of  the  edu£Uon-valves> 
HH  b  part  of  the  pipe  which  introduces  the  fteam,  and 
GG  is  the  upper  part  of  tlie  pipe  which  communicates 
with  the  condenfer.  At  ££  may  be  obferved  a  piece 
moce  faintly  Aiaded  than  the  furrouiiding  parts.  This 
is  the  feat  df  the  valve,  and  is  a  brais  or  bell-metal  ring 
tumed  conical  on  the  outfide,  fi>  as  lo  fit  exa£Uy  into  ft 
conical  part  of  the  {upe  GG.  Theiĕ  two  pieccs  aie 
fitted  by  grinding ;  and  the  cone  being  of  a  long  ta> 
per,  the  nng  ilicks  ^rmly  in  it,  eAiecially  after  hanng 
been  there  for  fome  time  and  unitea  by  xu&.  The  clack 
itiĕlf  is  a  ftrong  brafs  plate  D,  tnmed  conical  on  tlie 
edge,  fo  as  to  fit  the  conical  oc  Aoping  inner  edge  of  the 
ieat.  Theie  are  very  nicely  ground  on  each  otner  with 
emciy.  This  comcal  joiniiw  is  much  more  obtuie  thaii  - 
the  ottter  fide  of  the  ring }  £0  that  although  the  joint  ia 
air-tight,  the  two  pieces  do  not  ftick  Arongrly  togetber. 
Tbe  clack  has  a  round  tail  DG,  which  is  neely  inove- 
«ble  up  and  down  in  the  hole  of  a  crois  piece  FF.  On 
the  npper  fide  of  tbe  yalve  is  a  Arong  piece  of  metal  DC 
Snnly  joined  to  it,  one  fide  of  which  is  formed  into  3 
toothed  iticlc  '  A  is  .the  ie£don  of  an  iron  axle  whick 
turns  in  holes  in  the  oppofite  fides  of  the  valve-box, 
Where  it  is  nicely  fitted  by  grinding,  fo  at  to  be  air- 
tight.  Collets  of  thick  leather,  well  ibaked  in  melted 
tallow  and  Tofin,  are  fcrewed  on  the  outfide<of  thefe  boles 
to  prevent  all  ingreis  of  air.  One  end  of  this  axis  pnw  - 
jeAj  a  good  way  without  the  box,  and  carries  a  fpanher 
«r  handle,  which  is  moved  by  the  plug-firame.  To  this 
axis  is  fixed  a  ilrong  piece  of  metal  B,  the  edge  o£ 
whicb  is  formed  into  an  arch  of  acircle  haring  the  axi8 
A  in  its  centre,  and  i$  cut  into  teeth^which-work  in  tbo 
4  O^  teeth 
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K  k  a  corei  iriiid.ts  fixed  ij    «faenifti7  mriem  :tkife  £&Kot  Sonu  «f  Mr  Wtt.^ 

fieaD»-esi^ne,  Im  «ill  caiily  petoetve  thcm  {ufi:eptible  af 


toedi  orthe  nck  DC. 

fcrews  to  the.top  of  the  box  HJ JH,  and  may  be  tak«Q 
'^  aiF  ia  order  to  gct  at  thc  t&Itc  n^en  it  needs  lepairs. 

Froin  this  docriptioa  it  is  eafy  to  fee  that  by  tumr 
jng  tkc  handls  which  is  on  the  axis  A,  the  fedor  B 
aull  lift  up  the  Talve  hy  means  of  iti  toothcd  rack  DC, 
tili  the  upper  end  of  the  rack  touch  the  knob  or  buttoa 
iK.  Tuming  the  handle  in  the  oppoiite  dirc£Uao  biings 
ihe  valve  down  again  to  its  ieat. 

This  valve  is  estremelj  tight.  Bot  in  order  to  open 
it  fbr  the  palTage  sf  the  fieain,  «x  maA  exert  a  {ont 
e^ual  to  the  pre^Ture  of  the  atmorphercii  This.  in  r  large 
cngine  is  a  yexj  great  weight.  A  Talve  of  fix  inches 
diameter  iiiilains  a  preffure  not  Iefs  that  400  pound». 
But  this  {brce  b  quite  momcntarj,  and  hardly  impedes 
the  modon  af  the  cngine  ;  for  the  inilsat  riie  Talve  it 
detached  irom  its  fcat,  slthough  it  has  not  mored  the 
looth  part  of  an  inch,  thc  preSiire  is  over.  Eren  tfai« 
little  inconvenience  has  bcen  remoTed  by  a  ddicate 
thoi^ht  of  Mr  Watt.  He  has  put  the  ^Mutner  tn  £ack 
a  pcCtion  when  it  btgiiu  to  raife  the  rahre,  that  its  me> 
chanical  energy  is  almoil  iniimtely  gicat.  Let  QR 
{fig.  14.)  be  part  o{  the  plug>frame  defcending,  and  f 
pne  of  its  pins  juil  goine  to  Uy  hold  of  the  fpanncr  NO 
BKiTeaUe  round  the  a»s  N.  Oa  the  iame  axis  is  ano- 
tlier  arm  NM  coone£bd  bjr  a  joint  with  thc  leader 
ML,  which  is  cooaeded  alfo  by  a  joint  with  the  £fa.n. 
Bcr  LA  that  is  on  the  axis  A  of  the  teSboi  within  the 
^Tc-bor.  Therefore  wben  the  pin  P  puihes  dowii 
the  fpanner  NO,  the  arm  NM  moves  iiden-ife  and  puUk 
4own  thc  fpamier  AL  by  meaMs  of  the  conneAing  rod. 
Thuigs  arc  Sa  iIifpofed,  ihat  when  the  eock  is  (hut,  LM 
and  MN  are  ia  ons  ihaight  line.  The  intelligcnt  nie>- 
chanic  will  perceiTe  dwt,  in  tkis  poiiiion,  the  farce  o( 
«he  lerer  ONM  is  m&pcrablc.  It  has  khis  &rthcr  ad> 
mntage,  that  if  any  thing  ihcuhl  tend  to  fiirce  afien  the 
«alTc,  tt  would  be  incic£faial ;  for  no  Cacce  eaericd  at 
Af  aad  tranfmitted  by  tbe  lod  LM,  caa  poOibly  puA 
the  joint  M  out  of  its  poHtion.  Of  fucb  importaaci  i* 
U  to  praiUcal  mechanics,  that  its  profeiibrs  Aionld  be 
per&ns  of  pcBctraticn  as  well  as  knowledge.  Yet  this 
circumilaace  is  unhecded  by  hundreds  who  hBTC  iĕrvilely 
copied  fiY>m  Mr  Watt,  as  may  be  ieen  in  ewry  cnginc 
that  is  pu£fad  on  tlw  puUie  as  a  diicoTery  and  an  im> 
proTcment.  When  thcfe  puppct-va]«e>  have  been  in.< 
troduced  into  the  coaiman  en^e,  we  haw  not  lĕen-oiM 
iniianoc  where  this  has  beev  att«ideii  to  -,  oertainly  be< 
caaic  its  utiiity  has  not  becn  obierTed :  and  there  is  om 
fitiiation  whcrc  it  is  of  more  confequence  than  in  Mr 
Watt's  engine,  Tix.  in  the  injedion^ock.  Hesc  th« 
v«Ive  is  dncwn  back  into  a  bor,  where  tkc  wUer  is  £» 
aukwardly  diijpoTed  round  it  that  il;  can  hardly  gct  out 
out  of  iu  way,  and  where  the  preff«re:eTeh«xce8ds.th»l 
•f  the  atmoiphcre.  Indeed  this  p«ru'culat  fubititution 
<if  the  button-valve  fbr  the  cock  is  moA  injndicioas. 

We  poAponed  any  account  of  the  omce  of  the  Ay 
XX  (fig.  1 1.),  as  it  is  not  of  n(e  in  an  engine  regulated 
iy  the  fly  W.  The  By  XX  is  oiily  for  regulatin^  th« 
seciprocating  motion  of  the  beam  when  thc  Acbio  is  not 
admitted  during  the  whele  defcent  of  the  pifton.  This 
it  evidcntly  inuft  render  more  uniibrm,  accumolating  » 
inomentum  egual  to  the  wholc  preffurc  of  the  full  rap- 
ply  of  Aeant,  and  then  Aiaring  it  with  the  beara  duiing 
^e  reft  of  the  defcent  of  the  pifton. 

Whea  a  peifim  pioperly  ikiUed  m  mechanics  and 


^ 


many  intermodtate  ibrms,  sa  which  anyone  or  moic  ef 
the  diAinguiihiiag  iiaptDTeaients  loay  be  cmpkiycd.  Thc  t,atai 
6t&.  great  imptoweasent  «as  tbe  comienCttiDn  in  a  fepa-  Hr  W 
cate  TciTel.     Thss  increaicd  the  oiigina].  poirccs  of  the  ^l 
«ngine,  giving  to  thrc  atmofphcric  prefitKe  and  to  the''^ 
counter- weight  tbetr  fuU  esergy  -,  at  ttie  hwte  time  the 
wafte  of  Ouesm  is  gMatly  dniwiniArd.     Tbe  ncxt  ii» 
liroTemcnt^  by  esBpIoying  the  preSiiie  ef  tbe  tteam  iii> 
ilead  of  that  of  the  atao^pherc,  ainsed  only  9t  a  fiil 
farther  diminution  of  the  waite^.hut  was  &itikia«i> 
Tantstges,  Khdering  thc  saachine  mcse  manhgeable,  and 
particularly  enabling  us  at  all  times,  and  witboul  tio» 
Jale,  to  fiiii  tiie  poirer  ■£  llie  eng^  to  its  ioad  af  mik, 
howevcr  variable  and  iaaeaABr  ^  aail  broaght  tats  riew 
a  very  inteccAiog  pmyoCtiatr  sn  the  mcchanical  iheoiy 
af  the  eagine^  viz.  that  the  «bok  pci&twiatKe  of  s 
giwen  quantity  af  iteam  snay  be  augiueiited  fay  aiihnitri«n 
it  into  the  cylinder  oi^'  thning  a  patt  of  die  piiiso% 
moiion.     Mr  Watt  has  TBtsed   the  app&atioo  of  this 
propdfition  in  a  thourand  ways.;:  and  tbere  is  nothing 
«bout  the  machinr  wbich  giites  mosie  cmpioyaoent  to  the 
&gacity  snd  judgement  of  tk«  csigiiiecr.     Tke  thiid 
improYsment  of  the  donblc  impulie  may.be  caiiiidncd 
4U  the  finiftiBg  tonch  gim  to  the  engine,  aod  nsadcu 
sL  as  oniibim  in  iu  aSion  as  aay  watei-whc^     In  thc 
tsigioc  ia  its  mait  pcrlhA.  iolm  there  does  oat  &em  to 
he  aboye  csK.ioarth  ol  tke  ftcam  waArd  hf  «asming 
At  appatatus;  &>  that  ar  «r  aet.  fojJibU  toxasdae  ik  oaa- 
ibiirth  part  mme  poweihil  tiian  it  is  at  p«efent.    The^^ 
only  thbig  that  &iaiis  fu&eptibtc  of  cenSdeiable  iaipsiwe-  aift»- 
meBttathe  gscatbeam.     Yhe  enormom  ibainaesertadB'*'.'^ 
on  its  aniis  re^uire  a  peoportional  fiaen|tth.    This  '^*"^ 
tpiiias  a  vaft  nBis  of  mattes,  not.  Icis  indsed  ia  aa  c»^,,Jp( 

gine  with  a  cyliBder  •£  54  mchcs  ihan.tluee  tonssadtbnB. 
alf,  moTiBg  with  the  Tsiodty  of  thrce  &«t  in  ■  facatid, 
wJiiok  smft  be  commimicsted  in  about  half  a  fecaid. 
This  mals  mnil  bc  brcught  inta  motiBn  &ea>  a  iUtc  0f 
sefi,  muft  again  bc  broBgbt  to  reft,  agaiD  into  motisa, 
■nd  again  te  rcii,  to  eomphte  the  pcriod  ef  s  firske. 
This  ct»rume&  moch  poMiet ;  andMr  Wattl^  not  bccn 
ifcle  to  losd  an  engine  wrth  mere  than  10  «t  ri  pMinds 
on  tbe  iadi  and  pre&rw  a  fufficient  ^aantity  of  motiais 
A  as  to  make  '11  vr  15  fix.iiset  Acskes  in  a  &coad. 
Maay  attonpU  haiic  bcen.  nude  tB  k&n  ihn  ins&  bf 
ii£ng.  a  light  &amed  whcBl,  or  » liaht  &attc  ef  cspea- 
tiy,  SB  placc  -oii  a>  iolid  beam.  ,Tkk&'  ham  peasrsli^ 
bten  caattru&ed  by  iierfaosigaorant.'oithe  trae,fiscn- 
ti£c  ptinciples  oii  carpentsy,  «nd  btwe  &iBd.  sccofdia0> 
ly.  Mr  WatC  kas'  inade  Jimilar  attcia{fts  3;  but  Iw^a, 
dtat'  although  at  iA  they  were  abundaatly  ftrong,  yct 
after  a  ihort  time's  empieyaient  the  Araps  aBd  boltsindi 
whidt  the.woaden  parti  w«re  coimcAed  cut  theirway 
into  the  wood,  and  the  &aining  gtew  loofc  in  tbe  jdol^ 
and,  withoBl  nving  any  waming,  went  to  pieces  in  sn 
mitant.  AiolidmaiT/iniipIelMam,  of  iiiffici(ntfiTeBgtb, 
bcnds,  and  fenfibly  corapHains  (as  the  carpentcis  «zpiefi 
it),  before  it  bieaks.  In  all  great  cngines,  tbeidbR, 
Inch  only  are  employed,  and  in  fmaller  engines  he  ibiM- 
times  u&s  caft-iron  ubcels  or  pullcys  \  nay,  he  ficqmt- 
ly  ufes  no  beam  or  equiva!cnt  whateTcr,  init  cmploysd» 
fteam-pifton  lod  to  driye  the  mschinerjr  to  wUcb  tkai' 
gine  is  applied. 

We  prefume  that  our  thinklng  readcis  nin  not  he 
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■«■  ili^ed°ed  rthh  tlns  nrtlontl  iatlorr  of  the  prbgrefi  oF 
jj"-  ^  eagnu:  in  the  handi  of  iti  ingenious  and  worthy  in- 
J^"'  MAtor.'  We  •ow»  it  to  thc  communicitions  of  a  friend, 
well  acqttainted  with  him,  and  able  to  jndge  of  lu.s 
mants;  -  The  pobHc  fee  him  always  affaciated  with  the 
n»  )(6ce)ebrated  mechanic  and  philoropher  Mr  Boulton 
of  S»ho  near  Birmingham  (fee  SoHo).  They  hare  (ha> 
led  the  royal  patcMt  from  the  beginnihg ;  and  the  al>' 
liance  ii  c^naUy  honourable  to  both. 

The  advantages  d«tived  lirom  the  patent-right  (how 
both  th«  fuptfriarity  of  the  «nginc  and  the  liberal  minds 
*''*•  of  the  propiietort.     They  ereS  tbe  engines  at  the  ex-- 
"  ^  penc*  ef  ine  employen,  or  give  working  drafts  of  all 

*  the  paits,  with  inAru£Iion«,  by  which  any  reSdent  en.> 
gineer  may  execttte  the  work.  The  employers  feleft 
the  beft  engine  of  the  ordinary  kind  in  the  kingdoni, 
comparc  the  ausMitiet  of  fuel  expended  by  each,  and 
pay  to  Meflrs  Watt  and  Boolton  one  third  of  tbe  an- 
«nal  faviiig«  (01  a  certain  term  of  yeart.  By  thu  the 
pateAtees  are  excited  to  do  their  utmoH  to  make  the 
«ngine  perfcft ;  and  the  employer  pays  in  proportion  to 
the  ad^antage  he  deTivcs.from  it. 

It  naT  nol  be  here  improper  to  (late  the  adual  per< 

fermanc«  «f  fome  «f  there  engincs,  as  they  have  been 

I      %feĕrtaiTted  l^  CKperiment.  > 

te       An  engine  having  a  cylinder  of  31  inches  in  diaine.< 

per-  ter,  and  making  17  doablc  Arokes  per  minute,  peribrmi 

*•  •'the  work  of  forty  hoHĕt  working  night  and  day  (fo» 

^    wbich  tbrei  relays  or  lao  borres  muft  be  kepi),  and 

h      byms   1 1 ,000  pounds  of  Staflfbrd(hire  ooal  per  day.     A 

cylinder  of  J19  inches,  making  35  Aroket  of  4  feet  each 

per  mimitc,  per(brm<  the  work  of  12  horfet  working 

ebn<hmtlf,   and  bums  3700  potmdt  of  coak  per  day. 

A  cylinder  of  24  inche»,  making  aa  ilroket  of  5  feet, 

bomt  5500  poand«  of  coals,  and  is  equiva)ent  to  iha 

esnttant  work  of  xo  horTes.     And  the  patentces  thinh 

AemieWet  authorixcd  by  espericnce  to  fay  in  generat, 

tbat  theie  enginct  will  raire  more  than  20,000  cubio 

fcet  of  water  24  feet  high  for  cwtry  hnndred  wcigbt  of 

good  pit-coal  conitimed  by  tfa«m. 

In  ednfeqaence  of  the  great  ruperiority  of  Mr  Watt*t 
engines,  both  with  refpeft  tb  eoonomy  and  manageabie* 
neb,  tbiey  1kave  become  of  tnolt  «xtenfi«e  vft ;  and  in 
erery  demand  of  manufaAare  0«  a  great  (cale  they  of- 
fcr  t»  acn  inddatigable  fervant,  whoic  (Irength  has  M 
I  to4>nunds.     The  greatett  mechanteal  proje3  that  crer  en- 

*  gagcd  <he  «ttention  of  man  wa«  on  the  peint  of  being 
'  CKCcuted  by  this  machine.  The  Statet  of  Holland  werc 
'      treating  with  Meffrs  Watt  and  Boulton  for  draininf^th« 

Hacrlem  Me«f,  and  even  redudng  thc  Ziiyder  Zee  : 
snd  we  doubt  not  but  that  it  will  be  aoeompltlhed  when- 
cYer  that  unhappy  nati^n  has  fafficiently  felt  thc  diffc- 
tem:e  between  lAierty  and  (brergn  tyranny.  Indecd  fuck 
unCnMted  powers  are  *ffofded  by  thit  «ngitte,  that  the 
cnjrineer  now  thinka  th«t  no  taflL  can  be  pnBpoTed  to  hiA 
wbwdi  lie  camuit  eaecnte  with  proSt  to  his  employer.  . 
No  wonder  dien  that  all  claffet  of  cngineers   have 

*  tttmcd  much  af  thelr  attcntion  to  thit  enginc ;  and  iee- 
,  mg  that  it  hat  done  Ib  much,  that  they  try  to  make  it 
\*  ĕo  ftin  more.  Number]e&  atteiMpti  bave  been  roatle  to 
if   imprt>ve  Mr  Watt*t  engine  ;  and  it  would  occupy  a  to- 

lume  to  give  an  account  of  them,  whil(l  that  account 

'     woold  do  no  morc  than  indolge  curio(ity.     Our  engi- 

nttt»  by  profcfioti  are  ia  caKrai  miicrably  dcAcient  in 

tbat  •ccurats  knowledge  ormechanict  and  of  chanidry 


whlch  is  necc^ary  for  onderAan&ig  ihis  machine ;  mi  Steim- 
we  have  not  hcard  of  one  in  ihis  kingdom  who  can  be  ^%^' 
put  on  a  par  with  the  preient  patenteei  in  thii  refpcft, 
Moft  of  the  attcmpts  of  enginecrs  havc  bccn  made  with 
the  hombler  vicw  of  ayailing  them&lTcs  of  Mr  Watt''» 
difcoveTies,  ib  as  to  conftru£i  a  Aeam-engine  fuperior  ta 
Newcoinen't,  and  yet  of  a  form  fufficicntly  diffitrent 
lirom  Watt^t  to  keep  it  without  the  reach  of  his  patcnt. 
This  they  haTC  in  gencral  acoompIiftied  by  perfon»ing 
the  condeniation  in  a  place  which,  with  a  httle  (Iretm 
of  iancy,  not  unfreqtient  in  a  court  of  law,  may  bc  called 
jtĔTl  ofthe  c^inder.  , 

The  (ticce&  of  moft  af  thcre  attcmpts  has  interfercd„j^he 
ii  little  with  the  interefi  of  the  patenteet,  that  they  ruccers  dT 
haTe  not  hindered  the  ere£tion  of  many  engines  whichtheteten 
the  law  woold  have  deemed  cncroachments.  We  'hink*^  Ijj^ 
it  onr  duty  to  give  our  opinion  on  this  iubje&  without  ''^* 
leierre.  Theie  are  moft  expeniiTe  undcrtakings,  and 
few  employers  are  able  to  judge  accurately  of  thc  mc« 
tits  of  a  projed  preiĕnted  to  them  by  an  ingenious  ar> 
tift.  Th^  may  iee  the  praftt«:ability  of  the  tehcme,  by 
haTing  a  general  notion  of  the  expanGon  and  cmdcoik'» 
tion  of  fteam,  and  they  raay  bc  mided  by  the  ingemut^ 
apparent  in  the  conftruAion.  The  enginccr  himfelf  it 
irequattly  the  dnpe  af  lus  otro  ingenuity  }  and  it  is  nok 
always  diihoneily,  but  firequcntly  ignorance,  which 
makes  him  pre£er  his  own  inTcntion  or  (as  he  thinks  it) 
improYcment.  It  is  a  moft  dcli<:ate  cngine,  and  reqtiiret 
much  knowiedge  to  iĕe  what  does  and  what  doct  nok 
improTe  itt  peribrmance.  We  havc  gone  into  the  prc« 
ceding  minutc  inTeftnration  of  Mr  Watt*s  progreis  with 
iSie  expre&  purpore  ^  making  our  readert  fully  mafters 
of  its  principles,  and  haTc  more  than  onee  pointed  out 
ihe  real  improTements,  that  they  may  be  firmly  {ixed 
■nd  always  ready  in  the  mind.  By  having  recour(ĕ  to 
them,  the  reader  may  prencunce  with  confidencc  on  thc 
merits  of  any  new  conArudion,  and  will  not  be  dcca- 
Tcd  by  the  poSis  of  an  ignorant  or  di(honeft  enKincer.    *        g^ 

We  muA  exccpt  from  this  general  criticiui  a  con*  Eiceptioa 
ftraftion  by  Mr  jonathan  Homblower  near  BriAol,  on  ■"  <*Tuur 
aecount  of  ita  fingtilaritT,  and  the  ingenuity  and  '"d^**' 
fi(ill  which  appears  in  Hme  particulars  of  its  conftruc-  ^°"* 
tion.     The  Mlowing  ftx>rt  defc(iption  will  itifficienllj 
explatn  itt  principle,  and  enable  our  Raders  to  appre- 
mte  its  merit. 

A  and  B  (iie.  IJ.)  reprdent  ttra  cylinders,  of  whlch 
A  is  the  largeit.  A  piilon  moves  in  cach,  having  their 
tods  C  and  O  moving  through  collars  at  E  and  F. 
Theie  cylinders  may  bc  ibpijlied  with  fteam  fi:om  thcofhis 
boiler  by  mcsns  of  the  iquare  pipe  G,  which  has  a  danch  '*«»" 
to  conned  it  with  the  reft  of  the  aeam-pipe.  Thb«""" 
-Aioare  part  is  reprelĕnted  as  branching  off  to  both  cy- 
'linders.  e  and  d  are  two  cock<:,  which  haTc  handles 
and  tumblers  as  ufual,  worked  by  the  plug-bcam  W* 
On  the  fore-fide  (that  is,  the  fide  ncxt  the  eye)  of  the 
eylindert  is  reprefented  another  communicating  pipc, 
wbole  ie^on  is  aIfo  (quare  or  reOangular,  haTing  alfo 
two  cocks  «,  h.  The  pipc  Y,  immediately  undcr  the 
eock  h,  eftablt(hct  a  communication  betwecn  the  uppcr 
•nd  lowcr  parts  of  the  iinall  cylinder  B,  by  opening 
thc  cock  b.  There  is  a  (irailar  pipe  on  the  olher  (ide 
of  the  cylinder  A,  immtdiately  under  the  cock  d. 
When  the  cocks  r  and  a  are  open,  and  the  corks  h  atid 
d  are  ihut,  the  iieam  from  the  boiler  bas  free  adn>iffion 
into  the  u^per  part  of  the  cylindcr  B,  and  the  fic«aa 
4  Q.a  from 
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S(ei(m-    firom  the  lomr  part  of  B  has  free  adimdion  into  the     them  arnve  thei^. 
KnRiiie.    u|^j  pgjt  of  A  j  but  the  upper  parto^  each  cylioder 
has  no  communication  with  its  lower  part. 

From  the  bottom  of  the  great  cjlinder  proceeds  the 
cdu6tion-pipe  K,  having  a  valve  at  its  opening  into  the 
cylinder,  which  bends  downwards,  and  is  conne£Ied  with 
the  conical  condenCer  L  (c).  The  condenfer  Is  fixed 
on  a  hollow  box  M,  on  which  ftand  the  pumps  N  and 
O  for  extra£ling  the  air  and  water ;  which  laft  runs 
along  the  trough  T  into  a  cillem  U,  fiom  which  it  is 
railed  by  the  pump  V  for  recruiting  the  boiler,  bang 
already  nearly  boiling  hot.  Immediately  under  the 
condenfer  there  is  a  fpigot  valve  at  S,  over  which  is  a 
fmaU  j<t  pipe,  reaching  to  the  bend  of  the  edudiou- 
pipe.  The  whole  of  the  condenGng  apparatus  is  con- 
tained  in  a  ciRem  R  of  cold  water.  A  fmall  pipe  P 
comes  irom  the  fide  of  the  condenfer,  and  terminates  oa 
tbe  bottora  of  the  trough  T,  and  is  there  covered  ■mth 
B  valve  Qj  which  is  kept  tight  by  the  water  that  is  al- 
ways  running  <5ver  it;  LaiUy,  the  pump-rods  X  caufe 
the  outer  cnd  of'  the  beam  to  preponderate,  fo  that  the 
4}uiefcent  polition  of  the  beam  is  that  reprerenled  in  the 
figure,  the  piAons  being  at  the  top  of  the  cylinders. 

Suppofe  all  the  cocks  open,  and  ileam  coming  in 
copiouily  from  the  boiler,.  and  no  condenfation  going  on 
Jn  L  }  the  Aeam  muR  drive  out  all  the  air,  and  at  lalt 
follow  it  through  the  valve  Q.  Now  (hut  the  valves  b 
«nd  J,  and  open  the  valve  S  of  the  condenfer.  The 
condenfation  will  immediately  commence.  There  is 
now  no  prelTure  on  the  under  fide  of  the  pifton  of  A, 
and  it  immediately  defcend$.  The  commanication  be* 
tween  the  lower  part  of  B  and  the  upper  part  of  A 
being  open,  the  ileam  will  go  from  B  into  the  fpace 
lcft  by  the  pidon  of  A.  It  muft  therefbre  espand, 
«ind  its  elafticity  muft  diminiOi,  and  will  no  longer  b»^ 
lance  the  preAure  of  the  fteam  above  the  p!fton  of  B. 
This  piAon  iherefore,  if  not  withheld  by  the  beam, 
would  defcend  till  it  is  in  equilibrio,  haring  fteam  of 
equal  dendty  above  and  below  it.  But  it  cannot  de- 
fcend  fo  far }  for  the  cylinder  A  is  wider  than  B,  and 
the  arm  of  the  beam  at  which  its  pifton  hangs  is  longer 
than  the  arm  which  fupports  the  piAon  of  B  :  therefore 
when  the  pifton  pf  B  has  defcended  as  far  as  the  beam 
will  permit  it,  the  fteam  between  the  two  piftons  occu- 
pies  a  larger  fpace  than  it  did  when  botli  piftons  were 
at  the  tops  of  their  cylinders.  Its  denfity,  therefore, 
and  its  elaAicity,  diminilh  as  its  bulk  incr^fes.  It  is 
therefore  not  a  balancc  ;  for  the  fteam  on  the  upper  fide 
of  B,  and  the  pifton  B,  fiiil/f  at  the  beam  with  all  the 
diSerence  of  thefe  preSures.  The  (lighteA  view  of  the 
fubje£I  muft  fliow  the  reader,  that  as  the  piftons  de- 
fcend,  the  ftcam  that  is  between  them  mll  grow  conti- 
nually  rarer  and  Iefs  elaftic,  and  that  both  piftons  will 
.pull  the  beam  downwards. 

Suppofp  now  that  each  has  reached  the  bottom  of  its 
.cylinder.  Shut  the  cock  a  and  the  edudion  cock  at 
the  bottom  of  A,  and  open  the  cocks  b  and  </.  The 
communicalion  being  now  eftabli(hed  between  the  upper 
and  lower  part  of  each  cylinder,  nothing  hinders  the 
counter  weight  from  raiSng  the  piftons  to  the  top.  Let 
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The  cyUnder  B  i«  atdm  timeilt 

ed  with  fleam  of  the  ordinary  denfity,  and  the  cjlin- 
der  A  with  an  equal  abfi>lute  qnantity  of  fieam,  bat 
expanded  into  a  larger  fpace. 

Sliut  the  cocks  b  and  t/,  and  open  the  cock  a,  ^d 
the  edu£tion  cock  at  the  bottom  of  A;  thecoiM^t- 
fation  will  again  operate,  and  the  piAons  defi:end.  And 
thus  the  operation  may  be  repeated  as  long  as  fteam  i» 
fupplied  ;  and  one  full  of  the  cyUnder  B  of  ordinary 
fieam  is  expended  during  each  woriting  ftroke. 

Let  us  now  examine  the  power  of  this  engine.  It  is 
evident,  that  when  both  piftons  are  at  the  top  of  thdr 
E«fpedive  cylinders,  the  adive  pretTure  (that  is,  the  ifif- 
ference  of  the  preSiire  on  its  two  fide$)  on  the  piftoa 
of  B  is  nothing,  while  that  on  the  jnAon  of  A  is  eqiial 
to  the  full  prcAuie  of  the  atmofphere  on  its  area.  liiis, 
multiplied  by  the  length  of  tbe  arm  by  which  it  is  fttp- 
ported,  gives  its  mechanical  energy.  As  the  pifloni 
defcend,  the  preAure  on  the  piAon  of  B  increa&s,  while 
that  on  the  pifton  of  A  diminifl>ei.  When  both  are  at 
the  bottom,  the  prefluTe  on  the  piAon  of  B  i*  at  its 
maximum,  and  that  on  the  ^on  of  A  at  its  iiiini* 
mum. 

Mr  Homblower  faw  that  this  mnft  be  a  bcneficial 
employment  of  fteam,  and  pre£erable  to  the  ptafiice  of 
condcnfing  it  while  its  fii]l  elalticity  remtuned ;  bot  he 
has  not  confidered  it  with  the  attentipn  nece^ary  £9r  at 
certaining  the  advantage  with  precifibn. 

Let  a  and  6  reprefent  the  areas  of  the  piAons  ef  A 
and  B,  and  let  •  and  /8  be  the  lengths  of  the  anns  bj 
which  they  are  fupported.  It  is  cTident,  that  whcn 
both  piAons  have  arrived  at.thcbottoms  of  their  cyBii- 
ders,  the  capacities  of  the  cylinders  are  as  a  «t  and  i/fc 
Let  this  be  ihe  ratio  of  ik  to  i.  Let  g  h  ik  {&g.  i(i>) 
and  l mHo\»  two  cylinders  of  equal  length^  coflMMiai< 
catlng  with  each  other,  and  Stted  with  a  ^fion-rod  p^, 
on  which  are  fixed  two  piflons  a  a  and  i  t,  whoiĕ  aitis 
are  as  «71  and  i.  Let  the  diAance  between  the  |»floiis 
be  precilely  equal  to  the  height  of  each  cyliader.  whach 
height  we  Aiall  call  A.  Let  x  be  the  ^pMce  gb  <x  bot 
through  which  the  piftons  have  deicended.  Let  the 
'  upper  cylinder  communicate  with  the  bmler,  and  tb« 
lower  cylinder  with  the  condoaler  or  wcuum  V. 

Any  perfon  in  the  leaft  converfant  in  mechanics  ind' 
pneumatics  will  dcarly  lee  that  the  ftrain  or  pieSiise  «■ 
the  pifton-rod  ^^  is  precifely  the  fame  with  the  anited 
energies  of  the  two  pifton  rods  of  Mr  Homblower^  en- 
gine,  by  which  they  tend  to  tura  the  working  beani 
round  its  axit. 

The  bafe  Qf  the  upper  cylinder  being  i,  and  its  hcight 
i,  its  capacity  or  bulk  is  i  i&  or  i  ;  and  thit  eipruTes 
the  natural  bulk  of  the  fteam  which  fermerly  Slled  it, 
and  is  new expanded  into  the  fpace  bkla»mib.  The 
part  bhib\*  plainly  —k — «,  and  the  part  laamtt 
zsmx.  The  whole  fpace  thercfore  it  mx-^'i—*t 
=:i-{-m  X — X,  or  h-\-m^i  ».    TheicGore  the  denfity o^ 

the  fteam  between  the  pift«is  is == — . 

A-^-m—i  K 

Let  fi  be  tbc  downwaid  prefiiire  o£  the  flean  fion 

the 


a 


(c)  This,  however,  was  Aopped  by  Watt'»  patent ;  and  the  candenfetion  B>uft  be  ^ahtmeA  as  in  Newcoaen's^ 
■cngine,  er  at  leaft  in  the  cyliader  A.  ■ 
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tlte  bofle>  on  tbe  apper  {niion  b  b. 
preScd  up  with  a  force  rr/  - 


by  the  iteam 

between    the  pidons.      It  is  therelbre,   on  tke  whole, 

preAU  downward  'mtb  m  fbrce  s^  ( i— — sss=: — ), 

The  lower  piAon  «  «,  having  a  vacuum  below  it,  \%  prer> 

fed  downwards  with  a  forc«  zzp ■        — .    There- 

h-^m—i  « 
fore  tbe  whole  preAure  on  the  pifton  rod  downwards 

/  m  h  h  \  / 

«=;»(i+---= —=— ).=^(i  + 

\        h+m-~i  X         h+m — 1  X  /  \ 

ph 
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h+m — I  X 


h+m- 
p  h  m— I 

h+'n 


/  n+m — I  * 


/+ 


m — I  ' 

This  then  is  the  momentary  preiTure  on  the  piAon 

rod  correfponding  to  its  defcent  x  from  its  h!gheft  poii> 

tion.     When  the  piAons  are  in  th^ir  highell  pofition, 

this  preAure  is  equal  to  m/>.    When  they  are  in  their 

loweft  poStion,  it  is  =:^ .    Here  therefore  is  an 

m 

accedion  of  power.     In  the  beginning  the  preiTure  is 

greater  than  on  a  iingle  piRon  in  the  proportion  of  /»  to 

I }  and  at  the  end  of  the  itroke,  where  the  preSure  is 

weakeft,  it  is  llill  much  greater  than  the  preiTure  on  a 

fingle  piAon.    Thus,  if  m  be  4,  the  preAure  at  the  be- 

ginning  of  the  ftn>ke  is  4^,  and  at  the  end  it  is  -p,  al< 

iaoft  double,  and  in  all  intermediate  politions  it  is  great' 
fr.  It  is  worth  while  to  obtain  the  fum  total  of  aU  the 
accumulated  preATures,  that  we  may  compare  it  with  the 
eonAant  preSiue  on  a  fingle  pifton. 

We  maj  do  tliis  by  confidering  the  momentary  pref- 

fure  /  +  —r^ ,  as  eqaal  to  the  ordinate  GF,  H  b. 


m—i  ' 
or  M  c.  of  a  curve  Y  be  (fig.  10.),  which  lias  fer 
its  axis  the  line  6M  equal  to  A  the  height  of  oat  cy* 
linder.     Call  thia  ordinate  y.     Wc  have  y=^  + 

fh  ,  ffh 


aod^- 


— 1 
ph 


■+* 


■  is  the  ordinate  of  an  eqailaterd  hyperbola. 


»— I 


+x 


of  which  ^  ^  is  the  power  or  redangle  of  the  ordinate 
and  abrcifs,  and  of  wliich  the  abfcifs  reckoned  from  the 

centre  is  [.  x.     TlierefbEe  make  G£  =zp^  and 


m — I 


draw  I>EA  paraHel  to  MG,  and  make  EA: 
h 


ti^—i 


The  curve  F  i  f  is  an  equilateral  hyperbola, 


^  A  for  its  centre  and  AD  for  it»  aiTymptote. 
Draw^the  other  aAymptote  AB,  and  hs  ordinate  rB". 
Since  the  power  of  the  hyperbola  is  —p  R,  =GEDM 
(for  G£=r^,  and  GM=:^)  *,  and  fince  all  the  infcri- 
bed  redangles,  fuch  as  A£FB,  are  equal  ioph,  it  foI- 
lows  that  A£FB  is  eqnal  to  G£DM,  and  that  the 
veiL  ABFc  DA  is  equal  to  the  area  GF  c  MG,.  which 
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This  piftoa  i«  alfo    espreSes  tbe  >ceumulated  prefliue  in  Hon>Blomr's  en- 
gine. 

We  can  now  compute  the  accumulated  preffure  wtj ' 

eafily.     It  is  evidently  =5^  ^ X  ( i  +l4.-j-B- ]• 

The  intelligent  reader  caiuiot  but  obferve  that  this  is 
precifely  the  fame  with  the  accumulated  preffure  of  >The  acca« 
quantity  of  fteam  admitted  in  the  beginning,  and  ftop-"»'«"l 
ped  in  Mr  Watt's  method,  when  the  pirton  has  defcen- P^^^^" 
ded  through  the  »ith  part  of  the  cylinder.  In  con-^tj,'^^^ 
fidering  Mr  Homblower^s  engine,  the  thing  was  pre-  of  Mr 
fented  in  fo  different  a  form  that  we  did  not  perCeive'WaR*i  eii' 
ihe  analogy  at  firft,  and  we  were  furprifed  at  the  refult.8"*- 
We  could  not  help  even  regretting  it,  becaufe  it  had  the 
appearance  of  a  new  principle  and  an  improyement : 
and  we  doubt  not  but  that  it  appeared  fo  to  the  in- 
{^nious  author  -,  for  we  have  had  fuch  proo&  of  his 
liberalily  of  mind  as  pennit  us  not  to  fuppofe  that  he 
faw  it  from  the  be^nning,  and  availed  himfelf  of  the 
diSiculty  of  tracing  the  analogy.  And  as  the  thing 
may  miHead  others  in  the  fame  way,  we  have  done  a 
iervice  to  the  public  by  Oiowing  that  this  engine,'  {b 
coftly  and  fo  diAScidt  in  its  conftrudion,  is  no  way  fu« 
perior  in  power  to  Mr  Watt*$  fimple  method  of  ftop. 
ping  the  fteam.  It  is  even  infenor,  becaufe  there  muft 
be  a  condenfation  in  the  communicating  paffage9.  We 
may  add,  tbat  if  the  condenfation  is  performed  in  the 
cylinder  A,  which  it  muft  be  unlels  with  the  permii^ 
fion  of  Watt  and  Boulton,  the  engine  cannot  be  mucb 
fuperior  to  a.common  en^e ;  for  much  of  the  fteant 
bom  below  B  wiU  be  condenfed  between  the  piftons  by 
the  co]dnefs  of  the  cylinder  A  ^  and  this  diminiAies  the 
downward  preilirre  on  A  more  than  it  increafes  the 
downward  preffure  on  B.  We  learn  however  that,  by 
conGning  the  conden&tion  to  a  Onall  perf  ofthe  cylindtr 
A,  Mr  Homblower  has  ereded  engines  clear  of  Mr 
Watt^s  patent,  which  are  confiderably  fuperioc  to  New- 
Comen's  :  fo  haa  Mr  Symington,  g. 

We  iaid  that  there  was  much  ingeniuly  and  real  ikill  Still,  how^ 
obfervable   in   many  particulars  01  this  engine.     The  «wr,  the 
difpofitien  and  conneaion    of  the   cylinders,    and  the*"8^.^5^ 
whole  condenfing  apparatus,  are  contrived  with  peculiar  -enuiiy  * 
neatnefs.    The  cocks   are   very  ingenious ;-  they  are  and  IkiJu 
compoied  of  two  ilat  circular  plates  ground  yery  true 
to  each  other,  and  one-  of  them  tums  round  on  a  pin 
throogh  tlieir  centres ;  each  is  pierced  with  three  fec- 
toral  apertures,  exa£l]y  cori«fponding  with  each  otheP, 
and  occupying  a  little  lers  than  one-half  of  their  fur- 
faces.     By  tuming  the  moveablk  plate  fo-that  the  apei% 
tnres  coincide.  a  large  paArage  is  opened  for  the  Aearn ; 
and  by  tuming  it  h  that  the  folid  of  the  one  covers 
the  apertnre  of  the  other,  the  cock  is  Ihut.     Soch  regu^ 
lators  are  now  very  common  in  the  caA  iron  ftoves  fi>r 
warming  rooms; 

Mr  Hornblowei*s  contrivance  for  making  the  collan 
for  the  pifton  rods  air-tight  is  alib  uncommonly  inge- 
nious.  Thi»  coUar  is  in  faft  two,  at  a  fmall  diftanc6 
£iom  each  other.     A  fmall  pipe,  branching  eff  from  the  ' 

main  Ream^pipe,  communicates  with  the  tpace  between 
the  eoUars.  Thi»  fleam,  being  a  little  ftronger  than 
the  preAure  of  the  atmofphere,  effe£hially  hinders  th« 
air  from  penetrating  by  the  upper  collar  ;  and  though  a- 
little  fteam  Aiould  get  through  the  lower  coUar  into  the 
cylinder  A,  it  can  do  no  harm.  We  lee  many  cafes 
ia- which  this  pretty  contxivanco  may  be  of  Hgnal  &rvio«. 

But 
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Bat  it  is  in  tbe  &aimng  W  tks  gmt  trodung  bean 
that  Mr  Homblower^t  fcienti£c  knowledge  i«  moR  coa> 
(picuous  i  and  we  bav«  no  heiiution  in  ai£nning  that  it 
is  ilronger  than  a  beam  of  tbe  commoo  foim,  and  con- 
taining  twenty  time»  its  ^tiantitj  of  timber.  There  is 
baidly  a  part  of  it  CKpoled  to  a  tranTcrle  ftrain,  if  n-e 
escept  th^  fixain  of  the  pump  V  on  the  Arutt  by  whick 
it  is  worked.  £verj  picce  i*  either  puOied  or  pulled  ia 
the  diredion  of  its  lengib.  We  ooly  fear  that  the 
bolis  which  conned  the  upper  beam  with  the  two  iron 
bars  under  its  ends  will  work  loofe  in  th«r  holes,  and 
tear  out  the  wood  which  lies  bctween  them.  We  would 
propofe  to  bibilitate  an  iron  bar  fbr  the  whole  of  this 
upper  beam.'  Tbis  working  beam  highly  delierves  thc 
attention  of  all  carpenters  and  engineers.  We  have  ihat 
opinioB  of  Mr  Homblower*s  knowledge  and  talents,that 
«re  are  oon£dent  that  be  will  lee  tbe  &mcfs  of  our  eica- 
mination  of  his  engine,  and  we  truft  to  lus  candouc  for 
an  escule  for  our  criticifm. 

The  rcciprocating  motion  of  the  fieam-engine  hai 
always  been  coi\fidered  as  a  great  defe£t  ;  for  though  it 
be  now  obyiated  by  conne^ng  it  with  a  fly,  yet,  un- 
lelc  it  is  anengine  of  double  ftroke,  this  fiy  muft  be  an 
enormous  malt  of  matter  moving  with  grcat  veIocity. 
Any  accident  happening  to  it  would  produce  dreadful 
c£|e^s  :  A  part  of  the  rim  detaching  itleU  would  have 
the  farce  of  a  bonitb,  and  no  building  could  witbttand  it. 
Many  attempts  have  been  made  to  produce  a  circular 
molian  at  once  by  tbe  ftea,m.  It  has  been  made  U> 
blow  on  the  vanes  of  a  wheel  of  various  forms.  But 
the  rarity  of  Aeam  is  fuch,  tbat  evcn  if  none  is  cundenled 
by  the  cold  of  the  vanes,  the  impulle  is  exce^ingly 
&eble,  and  the  expence  of  ftcam,  fo  as  to  produce  any 
{ĕrviceab1e  iropulfe,  is  enormpas.  Mr  Watt,  among 
his  firft  fpeculations  on  the  fieam  engine,  aiade  fome 
•ttempts  of  this  kind.  .One  ia  particular  was  uncom- 
monly  ingcnious.  It  confifted  of  a  drom  tuming  aic- 
tight  within  another,  with  cavit!e*  fb  dlfpofed  ihat  therc 
was  a  confiant  and  great  preAure  urging  it  in  one  direc- 
tion.  But  no  packing  of  the  common  kind  could  pre» 
ierve  it  air-tight  with  fuf!icient  mobility.  .  He  fucceedcd 
by  immerfing  it  in  i&ercury,  or  in  an  almagam  which 
tein»ned  fluid  in  the  hcat  ef  boiling  water ;  but  th« 
continual  trituration  foon  calcined  the  flivd  and  rendered 
it  ufelefs,  He  then  tried  Parent^s  «r  Dr  Barker*s  mill, 
ihcl(^ng  the  arms  in  a  metal  drum,  which  was  irome^- 
fed  in  cold  water.  The  ftcam  ru(hed  rapidly  along  the 
pipe  which  was  the  ax)s,  and  it  was  hoped  that  a  great 
ceadion  would  have  bcen  eierted  at  the  cnds  .of  the 
■rms;  but  it  was  almoft  nothing.  The  reafon  (eems 
to  be,  tbat  the  greatcA  part  of  the  fieain  was  condenfc4 
itt  the  cold  arms.  It  was  then  tned  in  a  drum  kept 
boiling  kot ;  but  the  impuKe  wa»  now  very  finBll  in 
comparifon  with  the  ezpence  of  fteam.  This  muft  be 
the  cafc. 

Mr  Watt  has  defciibed  in  hi5  {peciGcation  to  the  pft- 
tent  ofiice  (ome  contrivances  for  producing  a  circular 
motion  by  the  immediate  adion  of  the  fteam.  Some 
of  thele  produce  alternate  motions,  and  are  perfefily 
analo^ous  to  his  double-ftroke  engine.  Others  produce 
a  continued  motion.  But  he  has  iK>t  givcn  fuch  a  de- 
fcription  of  his  valves  for  this  purpofe  as  can  enable  an 
engineer  to  confiru£t  one  of  thsro.  From  any  gueis 
that  we  can  form,  we  ihink  the  machine  very  impericcl  ^ 
.and  we  do  sot  find  that  Mr  Watt  bas  cver  crcilcd  a 
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contiouMU  circular  eBgioe.  He  has  (lo<^><]c&  iimi 
ali  bis  attempts  infeiior  to  the  reciprocating  engine  with 
a  fly.  A  vcry  crude  fcheme  of  this  kind  may  be  kea 
in  the  Tranfa£lions  of  the  Royal  Society  of  Dubiin 
1787.  But  although  our  attempts  have  hiiherto  ^sikd,  Sj 
we  bope  that  thc  e&  ia  not  yet  deTpetate  :  «re  <ec  M.Sti&it 
fcrent  principles  which  have  not  yet  been  employed.  "^ 
We  ihall  coiKhide  our  accoiint  ef  tbit  noble  engine  J^ 
vnth  obferving,  that  Mr  Watt''^  form  fugge(is  ihe  caii>raii|n 
ftru(lion  of  au  exceUcat  air-pump.  A  large  YeHiel  mayciiiia 
be  miade  te  communicatc  with  a  boiler  at  one  fide,  and^ 
with  the  pump-receiver  on  the  otha-,  and  airo  with  s 
condcnfer.  Snppoie  this  vefliel  of  len  ttaMf'th«cap»(Miwii 
city  of  the  receiver ',  fiU  it  with  fteam  firom  tbe  boilcr,niips 
.and  drive  out  the  air  from  it  ;  d>cn  open  itt  comminica-^^'^ 
tion  with  the  receiver  and  thc  condcofer,  This  will  n-^l^jt 
refy  thc  air  of  the  receiver  ten  timcs.  Repeating  the  ope-^,^ 
lation  will  rarefy  it  loa  times  }  the  third  operation  wi]lair|f% 
rareiy  it  1000  times  f  tbe  fi>urth  10,000  timcs,  &c.  Ali 
tbis  mvf  be  done  in  half  a  minute. 

StejM-  Kitchen.  £ver  fince  Dr  PapiiV  contiived  hii 
digefter  (about  the  ycar  1690),  fchcmes  have  been  pn>, 
poted  ivt  drelliag  Tii^uals  by  the  fteam  •£  bsiiling  water.' 
A  philofophical  dub  ufcd  to  dine  at  Saltero's  cofte, 
houfe,  Chelfea,  about  40  years  ago,  and  b»d  thek 
viSuals  dreSiui  by  hanging  theoi  in  the  boiler  of  tbe 
fteam-engine  which  railes  wster  ibr  the  fupply  of  PS- 
cadiUy  and  its  neighbourhood.  They  were  completely 
drefled,  and  both  expeditioufly  and  with  high  AaToor. 

A  pabcht  waa  ebtaiaed  for  aa  apparatu*  for  tlris  pnr- 
pofe  by  a  tin-man  in  London  ;  we  think  of  the  Raneof 
Tate.  They  were  aAcrwards  made  on  a  naeh  more  ef^ 
feAive  pkn  by  Mr  Gregory,  an  ingenious  tradeCnan  %f 
Edinburgh,  and  arc  coming  inio  *cry  general  aiĕ. 

It  is  well  known  to  the  phiLoiepher  that  the  fteimi  ef 
bdling  water  contains  a  prodigioos  qttasMity  ef  best, 
which  it  retains  ia  a  latent  ftate  ready  to  be  AntbiiiUy 
accounted  for,  and  communicatcd  to  any  ooldeT  body. 
£very  cook  knows  the  great  fcalding  power  of  AeaiB, 
and  is  difpo(ed  to  think  that  it  is  mucb  hottcr  thah 
bcHling  water.  This,  howcwcr, '  it  a  niili  ake }  for  it  wiil 
raif«  the  theroMmctcr  no  Iiighcr  than  tbc  water  fioa 
which  it  comes.  But  we  caii  affiire  the  cook,  tbatif 
he  make  the  fteam  hom-  tbe  ^fioot  of  a  (ea-k^le  p«6 
through  a  great  body  of  ceid  wat«r,  it  will  be  coui<n> 
Aid  or  changcd  into  water  j  and  .whcn  one  pound  of  «rf ' 
ter  hat  in  this  manner  beui  boilcd  t&, '  it  will  haie 
hcnted  the  roars  of  cold  watcr  as  miich  «s  if  we  liai 
thrown  into  it  ieven  ot  cight  handred  pounds  of  baiEiig 
'hot  water. 

If,  therefore,  a  boiler  be  properly  fitted  ap  in  a  £ir> 
nace,  and  if  the  fteam  of  thc  wster  boiUng  in  it  beqen^ 
veyed  by  a  pipe  into .  a  pan  containing  vidiMi*  tq  bt 
drcAed,  every  tbing  can  be  cooked  tbat  requirei  M 
biaher  degree  of  beat  than  that  o£  boiling  waler :  id 
this  will  bc  done  without  any  riflc.  of  rcorching,  or  asy 
kind  of  overheatiRg,  which  frsqaently  fp(nls  onr  diihes, 
and  proceeds  from  the  buming  heat  <^  air  coBuag  M 
thoie.parts  of  tbe- pet  er  pan  which  it  not  SHed  yrm  ^  j 
quor,  and  is  covered  only  with  a  ilm,  which  .qaicUf  I 

burns  and  taints  the  whale  diOi.     Nor  w3I  the  Mok  N  ' 

(carchcd  by  the  grcat  bcat  ef  thc  open  fire  that  is  ■)(• 
ceCary  for  dreiEng  at  once  «  number  of  diihes,  nor  liivt 
his  perfon  and  clothes  lcHled  by  the  fmoke  and  Ciot  ni- 
ayoidable  in  tbe  cooking  on  an  opeti  fiic.     lodecd  tbe 
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m-  wHok  pi^a&  U  (b  «eal,  (b  mmigeable,  (b  «pm  to  !»• 
p»^ rpedjoa,  and  ib  eleaidy,  that  itnced  RMtbcr  hugv*  noi 
»"'  dTend  the  delicacy  of  the  nieeft  lady. 

We  hwi  great  <doubts,  when  we  £rft  heard  o{  thic  ai 
a  geiwnil  «aode  of  eookery,  aa  lo  its  ecoTMmy  ;  we  had 
none  a»  to  its  effic«c)r.  We  thought  that  the  fleain> 
and  cQnicqiienlly  the  ftiel  expended,  aautt  be  vaAly  great- 
er  tban  by  thc  imiBediate  nie  af  an  open  fire ;  bot  wc 
haK  icea  a  large  lavern  dinncr  expeditionfly  drcAcd  iit 
dus  manner,  linmingly  with  mucb  lcfs  iiiel  than  in  thc 
commen  nethod.  i'he  &>U«wing  fimpla  nanatioa  o£ 
iada  w«U  (how  Uie  Ibperiority. .  In  a  paper  manufadory 
in  tkis  ncigUMurhood,  the  vats  containing  the  pulp  int« 
which  the  fraaaes  are  dippcd  are  abgut  <ul  ieet  diameterv 
aad  ooRtain  above  aoo  mllons.  This  k  brought  to  a  • 
proper  heat  by  mecB*  ot  a  fnaU  eock.le  or  iiimace  in  the 
auddle  of  the  liquor.  This  is  bealed.by  putting  in 
about  one  hundnid  wcight  of  coala  idjaut  eigkt  o'cSock 
in  thc  evening,  and  oontinuing  lliia  tiU  fottr  iMxt  nton»- 
iag,  lencwing  thc  (iiel  as  it  banu  away.  This  method 
was  lately  changed  fiar  a  &eam  heater.  A  iiinislce,  ha- 
vinf  a  boikr  o(  £ive  or  fix  {eet  diameter  and  three  £eet 
dcep,  it  heated  abeut  ona  oVIock  in  ihe  moming  with 
tw»  huodred  .weight  of  coalt,  and  tbe  water  kept  in 
iwilk.  ebulUtion.  Pipes  go  off  £rom  this  boilcr  to  fix 
vats,  fi>me  of  which  aie  at  90  iicet  lUAaacc.  It  is  cam- 
veyed  into  a  ilat  bex  et  vdrel  ii»  the  midft  of  thc  pulp, 
'WhcR  it  condeniesy  impartiag  its  heat  to  ihe  fides  of  die 
boa,.  and  thns  beats  tlie  iiiiraunding  pulp.  Theic  fix 
vats  aie  as  compktdy  hanted  in  three  bours,  CBpending 
about  theee  htnHkcd  wcight  *i  coals,  as  they  were  fot- 
mcrly  ia  cigbt  homs,  espimdiBg  near  eighleecn  huadted 
weight  a£  coals.  Mr  Gregory,  the  in«entor  of  this 
Aeam-heatcr,  kas  obtained  (in  company  with  Mr  Scett, 
plimibcr,  £d{nbnrgh)  a  patcnt  fcrr  th«  inrcntion ;  and 
wa  are  perSiaded  that  it  wtU  come  into-yery  general  ufe 
/or  many  Cmilar  porpo&s.  The  dycts,  hatmakcrs,  and 
nMi^  other  manoiaAuseis,  have  «cea^on  <  fbr  large  v*&i 
kept  in  »  coatinBri  hett  >  mid  thece  fbcms  no  way  fo  tS- 
feaua}. 

Indced  when  we  refleft  fi!rionfly  on  the  fttb}eft,  we 
iĕe  that  tbis  methad  has  immenfe  adrantagcs  c«(ifidered 
mercly  as  a  mode  of  ap^ lying  heat.  Tbe  fieam  may  be 
a^Heid  to  ihe  veficl  containing  the  vi£hial8  in  ercry 
part  of  ils  fnr{ice :  it  raay  cven  be  made  to  enter  thc 
vefiel,  aad  apply  itfclf  immediatdy  to  the  piece  of  meat 
tkat  is  to  be  dreSed,  and  this  without  afiy  riik  of  icorcb- 
i»g  or  oveTdoang.*>-And  it  wiU  givc  out  about  4^  of 
the  hcat  yrticii  it  contains,  «nd  will  do  tlus  only  if  it  bc 
wanted  ;.  h  that  no  heat  whatever  is  wailed  except  wbat 
is  required  fai  beating  the  apparatns.  £xpeiiem:e  (hows 
that  this  i*  a  mere  trifle  in  camparifon  of  what  wos  iup- 
potEd  neceSary.  Bnt  witb  an  opcn  fire  we  enly  apfjy 
the  flamc  and  bot  air  to  the  bottom  and  part  of  the  Mea 
of  our  boiling  veflels :  and  this  application  is  hurried 
in  the  cxtreffle  ■,  for  to  make  a  great  beat,  we  muil  hayer 
a  great  fire,  whick  reqnires  a  prodigious  and  moil  ra> 
pid  current  of  air.  This  air  touches  our  pans  bnt  for  a 
moment,  imparts  to  them  but  a  fmall  portioh  of  its 
hcat  i  and  we  are  periuaded  that  three-fourths  «f  thfe 
heat  is  carried  op  the  cbimney,  and.  efcapes  in  pure 
w«({e,  while  another  great  portion  bcams  out  into  the 
kitc^en  to  the  great  annoyanee  of  thc  ii»rched  cook. 
We  think,  tbeiwne,  tbat  a  page  or  two  of  this  work 
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mVL  oot  be  thrown  tanj  in  th«  dc(«tiptiaA  af  «  conttl- 
vancc  by  wbich  a  £tving  may  bc  made  to  (he  enter- 
tainer,   and  tbe  providing  the  pleafure9  of  his  table  ^ 
prove  a  It!fs  fatiguing  ta(k  to  this  valuable  corpt  of  prac- 
tical  cbemiiis. 

Let  A  (ftg.  X.)  repreiimt  a  kitcbcn-boiler,  eiiher  pro- 
perly  ficted  up  in  a  (urnace,  witb  it»  propar  fire-place, 
aib-pit,  and  due,  or  («it  en  a  tripod  on  tbe  open  iire,  or 
,built  up  iu  the  general  fire-plaiee^  The  fieam^ipe  BC 
riies  from  tbe  cover  of  this  boiler,  and  then  is  led  away 
"with  8  gcntle  arcent  ia  any  tH»vcnient  dire^on.  C  re- 
preiĕnts  tbe  (edion  of  tbit  conduding  ileam-pipc. 
Branchcs  are  takcn  off  from  the  fide  at  proper  diiUncci.. 
One  of  thefe  is  reprcfented  at  CO£,  fiii}uihcd  with  a 
cock  D,  and  having  a  tapcr  nozzie  £,  fitted  by  grind- 
ing  into  a  conical  picce  F,  which  comrounicates  with  an 
uprigbt  pipe  GH,  whicb  is  foldcred  to  tbe  fidc  of  the 
(iewiag  Veflel  PQ^RS,  communicaliBg  witb  it  by  tbe 
ihort  pipe  I.  The  veffel  it  fitted  mth  a  cover  OT,  ha- 
viag  a  fiaple  handle  V.  The  fite«  of  mcat  M  is  laid 
on  « tin^late  gratc  KL,  pierced  witb  holes  Uke  a  cul- 
knder,  and  llanding  on  three  ihott  feet  A  ff  «. 

Tbe  ileam  from  ibe  boiler  coMet  in  by  tbe  pipe  T,. 
aad  is  condenfed  by  tb«  meat  and  by  thc  (ides  of  the 
veteA,  communicating  to  tbcm  aU  itt  hcat.  What  is^ 
net  fa  condcnfed  efeapcs  betwccn  tbe  veflel  and  its  co- 
ver.  The  eoadenf«d  water  Ues  on  tbe  bottom  iif  the 
■nSel,  fnixcd  with  a  very  f»aU  quwtity  of  arayy  and- 
htty  matter  from  th«  vi<£Uib15.  Frequently,  iriilead  of 
a  covcr,  another'  fiew-vcffel  with  a  cuUender  bottom  is 
(et  on  thit  one,  tbc  bottom  of  the  one  fiuing  tbc  meuth 
of  tbe  otber :  and  ii  u  (UfferveJ,  tkat  when  tbis  is  dane,. 
the  diih  in  the  under  veffel  is  more  expeditiouily  and 
bettcr  dreffid,  and  ihc  up^  diih  b  moie  dowly,  but  as 
completely  Aewed. 

This  deicriptitm  o(  one  (Wwing  v«fiel  may  hmt  to- 
give  a  notkm  of  the  whtric ;  oafy'  we  atuR  obferve,-  tHat 
wbcn  breths,  itMips,  and  diikcs  witk  made  imt*  oc  cea- 
Uiining  I!quids,  are  to  be  dr<effed,  they  iau(I  beput  iato- 
a  fmallcr  veffel,  whicb  is  let  inio  tke  vefl«l  PQ^RS,  and* 
is  ^apportcd  on  tkiee  ibort  Ctet,  fo  thaC  there  may  be  a 
^paceall  round  it  of  about  an  incb  w  three  quarters. 
o(  an  inch.     It  is  obTeryed,  that  diihes  of  tbis  kind  are 
not  fo  espcditiouily  cooked  Bs  on  an  opea  fire,  but  as 
completcly'  in  the  end,  Only  requiring  to  be  turned  op  - 
now  and  tben  to  iaix  the  ingr(diei>ts }  becaufe  ds  the 
Uquid»  in  the  inser  «effcl  can  nevcr  com«  into  ebullitiea, . 
unleis  th«  ft«am  fro»  tbe  boikr  be  madc  ol  a  dangcreus  > 
beat,  and  tvery  thing  be  cMe  confiiied,  there  cannot 
be  sny  of  that  ium^ag  taotim  tkat  w«  obferve  in  'b< 
boiling  pot.. 

The  petfcrmani%  of  this  apparatus  is  far  beyOnd  any 
Nexpeftation  we  hsd  feinned  of  it.     In  one  which  we  e:t- 
amined,  fix  pans-  wers  ftewing  togetber  by  means  Qf  a- 
boiler  lOg-  inches  in  diani«ter,  Aanding  en  a  btiti.  open 
fire.     It  boiled  vcry  briikly,  and  tbe  fieam  puffed  frc- 
^aenlly  through  thc  chinks  heiwCen  the  itew-pans  and 
their  cov«ts.     In  one  of  them  wbs  a  piece  of  mcat  con- 
fiderably  above  ^  Jjouads  weight.     This  required  a- 
bove  four  hours  Acwtng,  and  vna  thcn  very.thoroughly 
and  equally  cooked ;  Uie  outfide  bcing  no  more  done  - 
than  the  heart,  and  it  wat  near  two  i>ound^  beavier  than 
whea  put  in,  and  gteatly  fwclled.     In  the  mean  ttmc,. 
feveral  diihe^  ba^  bcen  dreSied  in  the  olber  pant.    As 
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^tetm.    fiff  as  we  eould  judge,  this  cooking  did  not  coAfume 
Kitchen.   pne.third  ptrt  of  the  luel  which  aA  open  fire  would 
■*        have  required  for  the  faine  effe£l. 

When  we  conSder  thi«  apparatui  with  a  little  more 
knowledge  of  the  mode  of  operation  of  iire  than  falls 
to  the  Aiare  af  the  cookt  (we  fpeak  with  deference), 
■nd  conSder  tbe  rtry  injudiciotts  manner  in  which  the 
Aearn  is  applied,  we  think  that  it  may  be  improved  fo 
88  to  furp*&  tmj  thing  that  the  cook  can  have  a  notion 
ef. 

When  the  Aearn  enters  the  Rew^pan,  it  is  condenfed 
on  the  meat  and  <m  the  Teffel }  but  we  do  not  want  it 
to  be  condenied  on  the  vefle1.  And  the  fur&ce  of  the 
Te^el  is  much  g;reater  than  that  of  the  meat,  and  contt- 
nues  much  colder ;  for  the  meat  grows  hot,  and  conti- 
iiues  fo,  while  the  veffel,  made  of  metal,  which  is  a 
▼ery  perled  conduftor  of  heat,  is  continually  robbed  of 
its  heat  by  the  air  of  the  kitchen,  and  carried  off  bj 
it.  If  the  meat  touch  the  fide  of  the  pan  in  v\j  part, 
no  fteam  can  be  applied  to  that  part  of  the  meat,  while 
it  is  continaalljr  imparting  heat  to  the  ait  bj  the  inter* 
medium  of  the  veffel.  Nay,  the  meat  can  hardly  be 
dreffed  unlels  there  be  a  current  of  fteam  through  it } 
and  we  think  this  conSrmed  hj  what  is  obierved  above, 
that  when  another  ftew-pan  is  fet  over  the  firfl,  and  thus 
cives  occaCon  to  a  current  of  fleam  through  its  (:ulleri- 
-der  bottom  to  be  eondenfed  hj  its  fides  and  contents, 
the  lower  difli  is  more  expeditioufly  dreffed.  We  iraa> 
gine,  thercfore,  that  not  lefs  than  half  of  the  fteam  is 
wafted  on  the  Ades  of  the  di£ferent  ftew-pans.  Our  firft 
attention  is  therefore  called  to  this  circumftance,  and  we 
wifli  to  apply  the  fteam  more  economictlly  and  eSec- 
tually. 

We  wonld  thereibre  conftrud  the  Aeam-kitchen  in 
the  folIowing  manner : 

"^     We  would  make  a  wooden  cheft  (which  we  fl»ll  call 
*'*  *•     thc  Stew-chest)  ABCD  (fig.  2.).    This  Aionld  be 

-  nadc  of  deal,  in  verj  narrow  Aips,  not  exceeding  an 
ineh,  that  it  may  not  Attink.   This  Aiould  be  lined  with 

■■vaj  thin  copper,  lead,  or  even  ftrong  tinfoil.  Tbis 
will  prevent  it  from  becoming  a  condudor  of  heat  by 
ibaking  with  fteam.  For  furUier  iecurity  it  might  fa« 
iet  in  anothcr  cheft,  with  a  fpace  of  an  inch  or  two  all 
round,  and  this  Tpace  filled  with  a  compoAtion  of  pow- 
dered  charcoal  and  clay.  Thii  (hould  be  made  by  firft 
naking  a  mixture  of  fine  potter's  clay  and  water  about 
as  thicK  as  poor  cream  :  then  as  much  powdered  char- 
cotl  muft  be  beat  up  with  this  as  can  be  made  to  ftick 
together.  When  this  is  rammed  in  and  dty,  it  may  be 
hot  enough  on  one  fide  to  melt  ghds,  and  will  not  dif- 
colour  wnite  paper  on  the  other. 

This  cheft  muft  have  a  cover  LMNO,  airo  of  wood, 
liaving  holes  in  it  to  reccive  the  ftew-pan8  P,  Q^,  R, 
Between  each  pan  is  a  weoden  pertilion,  covered  on 
both  fides  with  milled  lead  or  tinfoil.  The  whole  top 
snuA  be  covered  with  very  fpongy  leather  or  felt,  and 
made  veiy  flat.  £ach  ftew-pan  muft  have  a  bearing  or 
Aioulder  all  round  it,  by  which  it  is  fupported,  relling 
on  the  £elt,  and  lying  fo  true  and  clofe  that  no  fteam 

.{can  efcape.  Some  of  the  pans  (hould  be  fimple,  like 
the  pan  F,  Ibr  dreAing  broths  and  other  liquid  diihes. 
Others  ihould  be  like  £  and  G,  havtng  in  the  bottom  a 
pretty  wide  hole  H,  K,  which  has  a  pipe  in  its  upper 
Mt,  rifing  about  an  inch  or  an  inch  and  half  into  the 
Aew-pan.    The  mcat  is  laid  on  a  cuUender  plate,  as  in 


the  common  way  j  only  tliere  lAuit  be  no  holes  in  At  tow 
cullauler  immeidiately  above  tbe  pipe.— Theie  {ltvs.  ^i^ 
pans  muft  be  fitted  with  covers,  or  they  may  haveodieti'"^ 
fitted  to  their  mouths,  (br  warming  &uces  or  other  diOi. 
es,  or  Aewbg  greens,  and  many  other  fuboniinate  pu* 
pofes  for  which  they  may  be  fitted. 

The  main-pipe  from  the  boiler  muft  hav«  branclK% 
(each  fumiflied  with  a  cock),  which  admit  the  iUaoi 
into  thefe  divifions.  At  its  firft  entry  fome  will  be  coii' 
denfed  on  the  bottom  and  fides }  but  we  imagine  thtt 
thefe  will  in  two  minutes  be  heated  fo  as  to  condeoiĕ  no 
more,  or  almoft  nothing.  The  fteam  will  alfo  ^aicklr 
condenfe  on  the  ftew-pan,  and  in  half  a  minute  make  it 
boilfng  hot,  fo  that  it  will  condenie  no  more ;  all  the 
reft  wiU  now  apply  itfelf  to  the  meat  and  to  the  com. 
It  itiay  perhaps  be  advi&ble  to  allow  the  cover  to  con- 
denre  fteam,  ayt  CTcn  to  wafte  it.  This  may  be  pR>- 
moted  by  laying  on  it  Aannel  faaked  in  water.  Oat 
^ew  in  this  is  to  crcate  a.demand  ibr  ftea<n,  and  thui 
produce  a  currcnt  thrbngh  the  ftew-pan,  which  will  bc 
applied  in  its  paflage  to  the  viftuals.  But  we  are  not 
certain  of  the  neceAity  of  this.  Steam  is  not  like  com- 
mon  air  of  the  fiune  temperature,  which  wonld  glide 
along  the  fttr£K;es  of  bodies,  and  impart  to  them  a  &ill 
portion  of  its  heat,  and  efcape  with  the  reft.  To  pr». 
duce  this  tSt&  there  mu/l  be  a  current ;  fer  air  bot 
enough  to  melt  lead,  wiU  not  boil  water,  if  it  be  kept 
ftaenant  round  the  veffeL  But  fteam  imparts  the  toMt 
of  its  latent  heat  to  any  body  oolder  than  boiling  watcr, 
and  goes  no  Airther  tiU  this  body  be  made  boOnig  hM. 
It  is  a  moft  iaithiul  carrier  of  heat,  and  wiU  ddiTcriti 
whole  charge  to  any  body  that  can  take  it  TheieTaR^ 
although  thete  were  no  partitions  ih  the  ftew-cheft,  tnd 
the  Aeam  were  admitted  at  the  end  next  the  boikr,  if 
the  pan  at  the  &nher  end  be  colder  than  the  teft,  it  «31 
aU  go  thither ;  and  wiU,  in  ihoit,  communicate  to  creiy 
thing  impartiidly  according  to  the  demand.  If  aay  per> 
fon  has  not  the  confidence  in  the  fieam  which  we  ex. 
prefs,  he  may  ftUl  be  certain  that  there  muft  bc  a  pto* 
digious  faving  of  heat  by  conSning  the  whole  in  tli* 
ftew-cheft  ;  and  he  may  make  the  pans  with  entire  bot- 
toms,  and  admit  the  fteam  into  them  in  the  «Bonioil 
way,  by  pipes  whlch  come  through  the  fides  of  thecheii 
and  then  go  into  the  pan.  There  wiU  be  none  loit  by 
candenfatioa  on  ihe  Adea  of  the  cheft  ;  and  tlie  pans  «in 
ibon  be  heated  up  to  the  boiltng  temperature;  and 
hardly  any  of  their  heat  wiU  be  wafted,  becade  the  sir 
in  Uie  cheft  wiU  be  Aagnant.  The  chief  reafon  £»  ic- 
commending  our  method  is  the  much  greater  eale  with 
which  the  flew-pans  can  be  ihifted  and  cleaned.  Tbeie 
will  be  little  diilerence  in  the  performance. 

Nay,  even  the  common  fteam-kitchen  may  be  piodi- 
giouily  improved  by  merely  wrapping  each  pan  n>  thiee 
or  four  iblds  of  coarfe  dry  Aannel,  or  making  Aanntl 
bags  of  three  or  four  folds  Stted  to  their  ihape,  which 
can  be  put  on  or  removed  in  a  minute.  It  will  tH» 
greatly  conduce  to  the  good  perfarmance  to  wnp  the 
main  fteam  pipe  in  the  lame  manner  in  Aannel. 

We  faid  that  this  main-pipe  is  conduAed  ItORi  the 
boiler  with  a  gentle  afcent.  Thĕ  intention  of  thii  ii, 
that  the  water  produced  by  the  unawidable  eondenii- 
tion  of  the  fteam  may  run  back  into  the  bmler.  Bu  . 
the  rapid  motion  of  the  fteam  generally  fweeps  k  *f 
hill,  and  it  runs  into  tlie  branch-pipct  and  defccndt  into 
the  ftew-pans.     Perhapi  it  would  be  at  weU  to  giTc  tbe 
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main-pipe  a  declivity  thc  othcr  wiy,  and  (dlow  all  the 
waUi  to  coUed  in  a  hot  well  at  the  £udier  end,  by 
meaiu  of  a  defcending  pipe,  having  a  loaded  valve  at 
the  end.  This  may  be  fo  contrtved  as  to  be  clofe  by 
the  iire,  wbere  it  would  be  fo  warm  that  it  would  not 
check  the  boiling  if  again  poured  into  the  boiler.  But 
the  uttnoR  attention  muA  be  pud  to  cleanlinef$  in  the 
whole  of  this  paAage,  becaufe  this  water  b  boiled  again, 
and  its  ileam  pa^Tes  through  the  heart  of  every  dilh. 
This  circumHance  forbids  us  to  retum  into  the  boiler 
wbat  is  condenfed  in  tbe  Aew-pans.  Tbis  would  mix 
tbe  taftes  aftd  flavours  of  e^erj  dilh,  and  be  very  difa> 
gteeable.  AU  this  muft  remain  in  the  bottom  of  each 
fiew-pan  }  for  which  realbn  we  put  in  the  pipe  riHng  up 
in  tlie  middle  of  the  boltom.  It  might  indeed  be  al- 
lowed  to  faU  down  into  tbe  ftew-cheft,  and  to  be  col- 
hSttd  in  a  comraon  receptacle,  while  the  fat  would  float 
at  top,  and  the  clear  gravy  be  obtained  below,  perhaps 
fit  for  many  fauces. 

The  completed  melhod  for  getting  rid  of  this  con- 
denfed  fteam  would  be  to  have  a  fmall  pipe  running 
along  the  under  lide  of  the  main  coodu£lor,  and  com>  - 
muntcating  with  it  at  diSerent  places,  in  a  manner  iimi- 
Ur  to  the  air  difcharger  on  ihe  mains  of  water-pipes. 
In  the  papei  manufa£tory  mentioned  above,  each  (leam- 
box  has  a  pipe  in  its  bottom,  with  a  float-cock,  by 
which  the  water  is  difcharged  ;  and  the  main  pipe  being 
of  great  diameter,  and  laid  with  a  proper  acclivity,  the 
water  runs  back  into  the  boiler. 

But  the(ĕ  precautions  aie  of  little  moment  in  a  fteam- 
kitchen  even  for  a  great  table  ;  and  for  the  general  uPe 
of  private  familles,  would  hurt  the  apparatus,  by  mak- 
ing  it  complex  and  of  nice  management.  For  a  fmaU 
iamily,  tbe  whole  apparatus  may  be  fet  on  a  table  four 
feet  long  and  two  broad,  which  may  be  placed  on  caft- 
ers,  fo  as  to  be  wheeled  out  of  the  way  when  not  in 
ufe.  If  tbe  main  condu£tor  be  made  of  wood,  or  pro- 
perly  cafed  in  Aannel,  it  will  condenie  Ib  Ultle  fteam 
that  the  cooking  table  may  ftand  in  the  remoteft  corner 
of  the  kitchen  without  fenfibly  impairing  its  perforn>- 
ance }  and  if  the  boUer  be  properly  fet  up  in  a  fmaU 
furnace,  and  tbe  flue.  made  fo  that  the  flame  may  be  ap- 
plied  to  a  great  part  of  its  fuiface,  we  are  perfuaded 
that  three-tourths  of  the  fuel  ufed  in  common  cookery 
will  be  faved.  Its  only  inconvenience  feems'to  be  the 
in(iifpenfable  necelTity  of  the  moft  anxiou$  cleanlinefs  in 
the  whole  apparatus.  The  moft  trifling  negledl  in  tbis 
will  deilroy  a  whole  dinner. 

We  had  almoft  forgotten  to  ob(erve,  that  the  boiler 
muft  be  furni{hed  witti  a  funnel  for  fupplying  it  with 
water.  This  ihould  pa(s  through  the  top,  and  its  pipe 
reach  near-to  the  bottom.  It  will  be  proper  to  have  a 
cock  on  this  (unnel.  Therc  (hould  alfo  be  another  pipe 
in  the  top  of  the  boiler,  having  a  valve  cn  the  top.  If 
this  be  loaded  with  a  pound  on  every  lquare  inch,  and 
the  fire  fo  regulated  that  fteam  may  be  obferved  to  pu£r 
£>roetimes  £rom  this  valve,  we  may  be  certain  that  it  is 
paiHng  through  our  diihes  with  fuf}icient  rapidity  ;  and 
if  we  ihut  the  cock  on  the  funnel,  and  load  the  valve  a 
Uttle  more,  we  ihall  caufe  the  tteam  to  blow  at  the  co- 
vers  of  the  ftew-pans.  If  one  of  thefe  be  made  very 
tieht,  and  have  a  hole  airo  furni(hed  with  a  loaded  va]ve, 
this  pan  becomes  a  digefter,  and  wiU  diiroIve  bones,  and 
do  many  things  which  are  impradicable  in  the  ordinary 
cookety. 

Voi,.  XIX.  Part  II. 
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STEAMaffJuJ  to  Heating  Reomt.  Steam  htt  bem  a»t»m. 
fucccfsfuUy  appUed  at  a  fubftitute  fot  open  fires  in  heat- '  *'  ^ 
ing  manutadoiies,  and  promifes  to  be  highly  beneiicial, 
not  only  in  point  of  ecoitomy  in  faving  iuel,  but  alfo  m 
lefl*ening  the  danget  of  accidental  fire.  The  foUowiag 
mode  of  heating  a  cotton  mill  by  fieam  was  propofed 
and  pra£lifed  in  1 799  by  Mr  Niel  Snodgrafs  of  Puftey,  v 

We  ihaU  give  an  account  of  it  in  his  own  woids  *.  *  PiU- 

"  Fig.  J.  prefents  a  view  of  an  inner  gable,  which  is  ^i-  »*"»• 
»t  one  extremity  of  the  preparation  and  fpinning  roonu  ''^i,t- 
of  the  mill.  On  the  otber  fide  of  this  gable  theie  is  a  dv. 
fpace  of  17  feet,  enclofed  by  an  outer  gable,  and  con-  Fig.  i. 
taining  the  water-wheel,  the  ftaircafe,  and  imaU  roomt 
for  the  accommodation  of  the  work.  In  this  fpace  the 
iiimace  and  boiler  are  placed  on  the  ground.  The  boiler 
cannot  be  ihown  here,  as  it  lies  behind  the  gable  exhi- 
bited  ;  nor  is  it  of  any  confcquence,  as  there  is  nothing 
peculiar  in  it.  It  may  be  •{  any  convenient  form.  Tbe 
fee<iing  apparatus,  &c.  are  in  every  refped  the  ^ame  as 
in  the  t>oiler  of  a  common  fteam-engine.  A  circular  copper 
Jhc^ler,  two  feet  dtaiaeter  by  two  feet  deep,  containing 
^o  gallons  of  water,  with  a  large  copper  head  as  a  re- 
lervoir  for  the  fieam,  was  found  to  anfwer  in  the  preient 
inftance.  The  fteam  is  conveyed  ftom  the  boiler  through 
the  gable,  by  the  copper  pipe  B,  into  the  tin  pipe,  C,  C. 
From  C  it  paAes  into  the  centres  of  the  pirpendicular 
pipes  £,  £,  £,  by  the  fmall  bent  copper  tubes  D,  D,  D. 
The  pipes  £,  £,  £,  are  conncAed  under  tlie  garret 
floor  by  the  tubes  F,  F,  ib(,the  mote  eafy  circulation 
of  the  fteam.  The  middle  pipe,  £,  is  carried  through 
tlw  garret  floor,  and  communicates  with  a  lying  pipe, 
tShet  in  length  (the  end  of  which  is  feen  at  G),  for 
heating  the  garret.  At  the  further  extremity  of  the 
pipe  G,  there  is  a  valve  falling  inwards  to  prevent  a  va- 
cuum  being  formed  on  the  cooling  of  the  apparatus  }  the 
confequence  of  which  would  be  tlte  cruihing  of  the  pipes 
by  the  preAure  of  the  atmofphere.  Similar  valves  K,K, 
are  placed  near  the  the  top  of  the  perpendicular  pipes, 
£,  £  ;  and  from  the  middle  one  £,  the  fmall  pipe  paSes 
througb  the  roof,  and  is  furn!fi)ed  widi  a  valve  at  I, 
opening  outwards,  to  fuffer  the  air  to  efcape  whUe  the 
pipes  are  fi11ing  with  fteam,  or  the  fteam  ilfelf  to  efc8pe 
when  the  charge  is  too  high. 

"  The  water  condenfcd  in  the  perpendicular  pipet- 
£,  £,  £,  tiickles  down  their  iides  into  the  three  fun- 
nels  L,  L,  L,  the  necks  of  which  may  either  paia. 
through  or  round  the  pipe  C,  into  the  copper  tube 
M,  M,  which  allb  rcceives  the  water  condenled  in  C,  C, 
by  means  of  the  ihort  tubes  N,  N.  The  pipe  C,  C,  is 
itfelf  (b  much  inclined  as  to  caufe  the  water  to  run  along- 
it  to  the  tubes  N,  N,  and  the  pipe  G  in  the  garret  has  ' 

an  inclination  of  18  inches  in  its  length,  to  bring  the- 
water  condenfed  in  it  back  to  tke  middle  pipe  £.  The 
tube  M,  M,  carries  back  the  water  through  the  gablc 
to  the  boiler,  which  ftands  five  feet  lowCr  than  this  tube. 
It  is  material  to  retum  tlie  water  to  the  boiler,  as,  being 
nearly  at  a  boiling  heat,  a  confiderable  expenfe  of  fuel 
is  thereby  (aved. 

"  The  large  pipes  are  ten  inches  in  dlameter,  and  are 
made  of  the  Tecond  kind  of  tinncd  iron  plates.  The  di- 
menHons  of  the  fmaller  tubes  may  be  feen  by  their  com- 
parative  fize  in  the  engraving,  and  perhaps  they  might 
be  varied  without  inconvenience. 

**  The  apparatus  etedled  as  heie  dercribed,  has  b^en 

found  fufi>ciently  ftrong,  and  has  re^uiicd  no  (naterial 
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Sttam.  repurs  iince  the  fitft  altcrations  were  mBde.  The  lead* 
'  ing  objeft  in  the  inliance  nnder  conilderation  being  to 
fave  fttel,  in  order  to  'derive  as  much  heat  as  poAible 
itom  a  giren  quantity  of  &tel,  the  Aoe  from  the  lur* 
nace,  which  heats  the  boiler,  is  conveyed  into  common 
ftone  pipes  placed  in  the  gable.  Thele  are  erefted  fo  as 
10  prevent  any  danger  of  fire,  in  the  manner  (hown  in 
the  engraving,  fig.  2.  The  fteam  with  this  auxiliarjr 
communicates  a  heat  of  about  70°  to  the  mill,  the 
rooms  of  which  are  50  feet  long,  32^  feet  wide,  and  87 
feet  high,  except  the  lower  rtory  and  garret ;  the  former 
of  which  is  1 1,  and  the  latter  feven  feet  high.  The 
rooms  wanned  in  this  manner  are  much  more  wholefome 
and  agreeable  than  thofe  heated  by  the  beft  conftrufted 
ftoves,  being  perfeftly  free  irom  rapour  or  contaminated 
air. 

"  The  application  of  the  principle  to  buildings  already 
conftrufted,  it  is  prefumed,  will  be  fufticiently  obvious 
from  the  foregoing  details.  In  new  manufaftories,  where 
the  mode  of  beating  may  be  made  a  part  of  the  original 
plan,  a  more  convenient  apparatus  may  be  introduced. 
Tig. »,  ^his  will  be  beft  explained  by  a  defcription  of  fig.  2. 
which  gives  a  feftion  of  a  cotton-mill  conftrufted  fo  as 
to  apply  the  fteam  apparatus  to  a  newbuilding. 

"  The  furnace  for  the  boiler  is  ft>own  at  11  (fig.  i).  The 
flue  of  the  himace  conveys  the  fmoke  into  the  caft  iron 
ftove  pipes,  i,  2,  3,  4.  Thefe  pipes  are  placed  in  a  fpace 
in  the  gable,  eniiiely  incloied  with  brick,  except  at  the 
Cnall  apertures,  5,  6,  7,'8.  A  current  of  air  is  admit- 
ted  below  at  9,  and  thrown  into  the  rooms  by  thole 
openings,  after  being  heated  by  contaft  with  the  pipes. 
This  part  of  the  plan  is  adopted  with  a  view  to  prevent, 
as  much  as  poilible,  any  of  the  heat,  produced  by  the 
fuel  ufed,  from  being  thrown  away.  It  may  be  omitted 
where  any  danger  of  fire  is  apprchended  from  it,  and 
the  fmoke  may  be  carried  oCT  in  any  way  that  is  confi- 
dered  abfoIutely  fecure.  So  far,  however,  as  appears 
from  experience,  there  feems  to  be  little  or  no  dan- 
ger  of  fire  from  a  ftove  of  this  conftruftion.  The  greateA 
inconvenience  ef  a  common  ftove  is,  that  the  cockle  or 
metal  tiirnace  is  liable  to  crack  from  the  intenfity  of  ihe 
heat.  By  the  continuity  of  the  raetal  from  the  fire- 
place,  an  intenfe  heat  is  alfo  condufted  along  the  pipes, 
which  expofes  them  to  the  fame  accident.  Here  the 
fffloke  being  previoufly  conveyed  thtough  a  brick  flue, 
ean  never  communicate  to  the  pipes  a  degree  of  heat 
fufficient  to  crack  them.  In  like  manner  the  pipes,  hav- 
ing  no  communication  with  the  rooms  but  by  the  fmall 
apertures,  cannot  come  in  contaft  with  any  combuftible 
hibAance  ;  and  from  being  furTounded  witli  air,  -which 
is  conftantly  changing,  can  impart  only  a  very  moderate 
degree  of  heat  to  the  vralls.  The  iron  fupporters  of  ihe 
pipes  may  be  imbedded  in  foroe  fubftance  which  is  a  bad 
conduftor  of  heat,  as  fuTnace  ailies  and  lime,  &c.  The 
emiAion  of  heated  air  into  the  rooms  may  be  regulated 
by  valves.  As  the  pipes  are  not  expofed  to  cracking, 
there  is  no  rilk  of  their  throwing  fmoke  or  vapour  iiito 
the  rooms. 

"  The  boiler  b,  b,  is  fis  feet  long,  thtee  and  a  half 
broad,  and  thrce  feet  deep.  As  there  is  nothing  pecu- 
Kar  in  the  feeding  apparatus,  it  is  oiriitted.  The  boiler 
may  be  placed  in  any  conventent  fituation.  Where  a 
fteam  engine  is  ufed  for  other  purpofes,  the  fteam  may 
be  taken  from  its  boiler.  The  pipe  c,  c,  conveys  tlie 
Aearn  ftom  the  Iwuler  to  the  firft  perpendicular  pipe 
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V,  J,  J,  d.  Then  ii  «n  «cpanding  joint  at  e,  flii&d,  tg 
make  it  fteam-tight.  The  fteam  afcending  in  the  fiift 
pipe  d,d,d,  enters  the  horiiootal  pipe  f,f,f,f,  (wJach 
h  ilightly  inclined)  espelUng  the  air,  which  paitly  eT- 
capes  by  ihe  valve  g,  and  is  partly  ibrced  into  the  otlut 
pipes.  The  Talve  g  being  confiderably  loaded,  ibrcts 
tbe  accumulating  fteam  down  into  the  reft  of  tbe  pipes 
d,  d,d.  The  air  in  thefe  lupes  recedes  bcSare  the  Aeani, 
and  is  forced  through  the  tubes  h,  h,  h,  into  the  pipe 
m,  tn,  tn,  whence  it  efcapes  at  the  valve  /,  and  ihe  iy 
phon  k.  Tbe  water,  conden&d  in  the  whole  Qf  the 
pipes,  paiTes  aIfo  through  the  tubes  h,  h,  h,  \  hito  the 
pipe  m,  m,  m,  which  has  fuch  a  declivity  as  to  dilcharge 
the  water  at  the  fyphon  i,  into  the  hot  well  «,  whence 
it  is  piimped  back  into  the  boiler. 

"  The  whole  of  the  pipes  are  of  caft  iron,  ezctpt 
«f,  m,  m,  which  is  of  copper.  The  perpendiculat  pipn 
iĕrve  as  pillars  for  fuppotting  the  beams  of  the  houlĕ,  bj 
means  of  the  projefting  pieces  o,  0, 0,  which  niay  be 
rsuiĕd  or  lowered  at  pleafure  by  the  wedges  fi,  p,p.  The 
pipes  are  funk  in  the  beams  about  an  inch,  and  arc  made 
faft  to  them  by  the  iron  ilraps  q,  q.  Thofe  in  ihe  lower 
ftory  ieft  on  the  ftones  s,  t,  t,  t,  and  are  made  tight  >t 
the  junftion  with  ftufting.  The  pipe  in  each  iiory  fap- 
ports  the  one  in  the  Aoty  above  by  a  AuSĕd  joint  as 
ihown  at  r.  The  pipcs  in  the  lower  ftory  are  feven 
inches  in  diameter  •■,  thofe  in  the  higher  fix  inches ;  thoiĕ 
in  the  othcr  two  are  of  intermediate  diameten.  Tbe 
thicknefs  of  tiie  metal  is  three-eighths  of  an  inch,  Tbe 
lower  pipes  are  made  lareer  than  the  upper,  in  order  ta 
expofe  a  gteater  heated  mrface  in  the  lower  rooms,  be- 
cauie  the  fteam  being  thrown  from  above  into  all  the 
pipes,  except  the  firft,  would  otherwife  become  incapaUe 
of  imparting  an  equal  heat  as  it  defcends.  There  is  no 
nece0ity  for  valves  opening  inwards  in  this  apparstus, 
the  pipes  being  ftrong  enough  to  refift  the  preSiire  of  the 
Btmofpheie. 

"  The  cotton  mill  is  60  feet  long,  33  wide,  and  &iir 
ftories  high,  tbe  upper  being  a  garret  ftory.  In  the  en- 
graving,  five  parts  out  of  nine  in  the  length  of  die 
building  are  only  ihown.  The  apparatus  will  heat  the 
rooms  to  8j°  in  the  coldeft  feafon.  It  is  evident  thtt, 
by  increafing  the  fize,  6r  the  number  of  the  ppes,  and 
the  fupply  of  fteam,  any  degree  of  heat  up  to  212^  aay 
be  eafily  produced.  It  may  even  be  canied  bejond  that 
point  by  an  apparatus  ftreng  enough  to  comprefs  the 
fteam  :  this,  however,  can  ieldom  be  wanted.  At  firft 
it  was  objefted  to  this  conftruftion,  that  the  expaiifion  of 
the  pipes,  w^lien  heated,  might  damage  the  building : 
but  experience  has  proved,  that  the  expanfion  occaSon- 
ed  by  the  heat  of  fteam  is  quite  infenfible." 

Steam  has  alfo  tieen  advantageouiIy  employed  in  ir^. 
ing  muAin  goods,  w  hen  the  ftate  of  the  Weatber  inter* 
rupls  this  procefs  out  of  doors.  This  applicatton  of  ileam, 
we  underftand,  was  the  inTcntion  of  an  ingenious  me- 
chanic  in  Paiiky,  whb  never  derived  the  ImalleA  beacfit 
from  the  difcovery.  It  was  adopted  immediately  by  fome 
bleachers  in  the  neighbourhood,  and  has  now  come  into 
very  general  ufe.  The  fteam  is  introduced  into  cylin- 
ders  of  tin  plate,  and  the  goods  to  be  dried  are  wrapped 
round  the  cylinders  which  communicate  to  ihem  a  itcat 
equal  at  leaft  to  the  temperature  of  boillng  water,  snd 
in  this  w«y  the  proceis  of  drying  is  expeditioufly  sceoai- 
plilhed.       ,-, 

STEATITES  or  Soap-earth,  a  fpecies  of  ininer»! 

belmging 


A 


Digitized  by 


Google 


S    T    E 


t    683 

See  Mn)CRAi.0GT 


ni  bdongmg  lo  the  magnefian  gcnus, 

Inde». 
3     STEATOMA,  a  kbd  of  encyfted  lumor,  conGRing 
of  a  inatter  like  fuet  or  lard,  foft,  without  pain,  and 
without  dircolouring  the  Ikin. 

STEEL,  iron  united  with  carbone,  firom  which  it 
poCeires  properties  dillind  from  lhofe  of  iron,  and  which 
render  it  of  fuperior  value.  From  its  higher  degree  of 
hardDefs  it  admits  a  finer  poliih  and  aiTumes  a  brighter 
colour.  When  tempered,  it  poffe(r«s  a  higher  degree  of 
eladicity,  and  i$  allb  more  fonotous.  It  is  more  weak- 
\j  attra£ted  by  the  loadilone,  it  receives  more  Auwly  the 
magnetic  power,  but  it  preferve8  it  longer.  When  ex- 
pofed  to  a  moid  air,  it  does  not  rontrait  ruft  fo  eafily  as 
iron.     See  Iron,  CMEMiSTtt.Y  lndex. 

SrS£L-Bow  TenanU.  See  Tenure. 
,  STEELTard,  b  one  of  the  moil  ancient  prefents 
which  lcience  has  made  to  fociety  ;  and  though  iong  in 
deruetude  in  this  country,  is  in  moft  nations  of  the 
world  the  only  indrument  for  afcertaining  the  weight 
of  bodies.  What  is  tra.idated  balance  in  the  Penia- 
teuch,  is  in  fafl  Aeelyard.  being  the  word  ufed  by  ihe 
AraSs  to  this  day  for  their  initrument,  which  is  a  fteel- 
yard.  It  is  in  common  ufe  in  all  the  Afiatic  nations. 
It  was  \i\ktflutera  of  the  Greeks  and  Roraans,  and  feems 
to  h.ve  been  niore  conAded  in  by  them  than  ihe  ba- 
lance ;  for  iv!uch  reaPon  it  was  ufed  by  the  goldfmiths, 
whil»  the  l-a1a')ce  wis  the  inllrument  of  the  people.— 
HonauriJicis_ftaierafedpoputarilrutina  examinare,  Cic. 
de0.vt.  7^8. 

The  iletly.ird  is  a  Tcver  of  une<}ual  arms,  and,  in  its 
i|ioll  perfe£t  form,  is  conftmfied  much  like  a  common 
balance.  It  hangs  in  rtieers  E  (fig.  i,)  reRing  on  the 
nail  C,.and  the  fcale  L  for  holding  the  goodshangs  by 
'  a  nail  D  on  the  Aiort  arm  fiC.  The  counter  weight 
P  hangs  by  a  ring.  of  tempered  fteel,  made  Aiarp  in  the 
tnlide,  that  it  may  bcar  by  an  edge  on  tbe  long  arm 
CA  of  the  ftetlyard.  The  under  edge  of  the  centre 
nail  C,  and  the  upper  cdge  of  the  nail  D,  are  in  the 
Araight  line  formed  by  the  upper  edge  of  the  long  arm. 
Tbus  the  three  points  of  ^ulpenAon  are  in  one  ftraight 
line.  The  needle  or  index  of  the  fteelyard  is  perpen- 
dicular  to  the  line  of  the  arms,  and  plays  between  the 
iheers.  The  ftiort  arm  may  be  made  fo  maflive,  that, 
together  with  the  fcale,  it  will  balance  the  long  arm  un- 
loaded.  Whcn  no  goods  are  in  the  fca]e,  and  the  cnun- 
ter  weight  with  its  hook  are  removed,  the  fteelyard  ac- 
<)uires  a  horizontal  pofition,  in  confequence  pf  its  cenire 
of  granty  being  below  the  axis  of  fufpenfion.  The 
mles  for  its  accurale  conftru£lion  are  the  fame  as  for  a 
common  balance, 

The  inrtrument  indicates  different  weights  in  the  fol- 
lowing  ntianner  :  The  dirtance  CD  of  the  two  mils  b 
confidered  as  an  unit,  and  the  long  arm  is  d!vided  into 
a  number  of  parts  equnl  to  it ;  and  thefe  are  fubdivided 
as  low  as  is  thought  proper;  or  in  general,  the  long 
^rm  is  made  a  fc»le  of  equal  parls,  commencing  at  the 
eidgc  of  thc  n.nil  C ;  and  the  (hort  arra  contains  fome  de- 
tiermined  number  of  thofe  equ3l  parls.  Suppofe.  then, 
tiiat  a  weigit  A  of  10  nounds  is  put  into  the  fcale  L. 
The  counterpoife  P  muft  be  of  fuch  a  weight,  that, 
whcn  hanginor  at  the  divifi  >n  10,  it  ttiall  halance  this 
weight  A.  Now  let  any  unknown  weight  W  be  put 
into  the  fcale.  Slide  the  hook  of  the  counterpoife 
-silong  the  long  arm  till  it  balacces  thls  weight.     Sup> 
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pofe  it  then  hangmg  at  the  divifion  38.  We  conchide  St(el.yird* 
that  there  is  38  pounds  in  the  fcale.  This  we  do  on  >  •* 
the  authority  of  the  fundamental  property  of  the  lever, 
that  forces  ading  on  it,  and  balancing  eacb  otber,  are 
in  the  invetfe  proportion  of  the  diftances  from  the  ful- 
crum  to  their  lines  of  direSion.  Whatever  weight  the 
counterpoife  is,  it  is  to  A  as  CD  to  10,  and  it  is  to 
the  weight  W  as  CD  to  38  ;  theiefore  A  is  to  the 
weight  W  as  iq  to  38,  and  W  is  38  pounds :  and  thus 
tbe  weight  in  the  lcaie  will  alway^  be  indicated  by  ihe 
divifion  at  which  it  is  balanted  by  the  counterpoiie. 

Our  trell-intormed  reade  s  know  that  this  iundamen- 
tal  property  oi  the  lcver  was  dilcoyered  by  the  renowned 
Archime^s,  ot  at  leaft  lirll  deinonftrated  by  him  ;  and 
that  his  demonftratiun,  beiides  the  deie&  of  bei.ig  ap- 
plicable  only  to  cominenfurable  lengths  ot  the  arras,  has 
been  thought  by  metaph.vficians  of  ihe  firtt  note  to  pro-- 
ceed  -on  a  pouui.iie  whicli  teems~cqjally  to  need  a  de- 
moiiltration.  It  has  accordingly  employed  the  utmoft. 
tefinement  of  the  firft  mathematicia..s  of  Euiupe  to  fur- 
rndi  a  demonttration  free  ^rom  oiijedion.  Mr  D*AIem- 
beil  has  givcn  two,  rcmarkable  for  their  in^enuity  and 
iiibtlety  ;  F>ncenex  ha^  done  the  iame  j  and  ProicAbr 
Hamilion  of  Trinity-college,  Dublin,  has  given  one 
whicb  is  thought  the  leail  exceptionable.  But  criiics 
have  even  objeded  to  this,  as  depending  on  a  poAuIate 
whicb  Aiould  have  been  demonftiated. 

Tlie  folIowing  demonftiation  by  Mr  Vincc,  we  think 
unexceptionable,  and  of  fuch  fimplicity  that  it  is  aAon-  P*'"'-  Tran/, 
iAiing  that  it  has  not  occurred  to  any  perfon  who  thinks  '7S4- 
on  the  rubie£l. 

Let  AĔ  (fig.  2.)  be  a  mathematical  lever,  or  inf]ex- 
ible  ftraight  line,  refting  on  the  prop  A,  and  fupported  Fig.  ». 
at  D  by  a  force  a£ling  upwards.  Let  two  equal  weights 
b  and  d  be  hung  on  at  fi  and  D,  equidiftant  from  A  and 
£.  Preffures  are  now  exerted  at  A  and  £;  and  becaufe 
every  circumftance  of  weieht  and  diftance  is  the  lame, 
the  preffure  at  £,  arifing  trom  the  aflion  of  the  weight 
b  on  the  point  B,  muft  be  the  fame  with  the  preffure  at 
A,  ariHng  from  the  adion  of  the  weight  d  on  the  point 
D  ;  and  the  preffure  at  £,  occafioned  by  the  weight  d^ 
muft  be  the  farae  with  the  preffure  at  A,  occafioned  by 
tbe  weight  b.  This  muft  be  j^the  cafe  wherever  the 
weights  are  hung,  provided  that  the  diftance  AB  and 
D£  are  equal.  Moreover,  the  fum  of  tbe  preffures  at 
A  and  E.is  unqueftionabIy  equal  to  the  fum  of  tbe 
weights,  becaufe  tlie  weights  are  fupported  foleIy  at  A 
and  £.  Let  the  two  weights  be  liung  on  at  C  the  mid- 
dle  point;  the  preffure  at  £  is  ftill  tbe  fame.  Tberefore, 
in  general,  the  preffure  excited  at  the  point  £,  by  two 
eqii.il  weights  hanging  at  any  points  B  and  D,  is  the 
fame  as  if  they  were  hung  on  at  tbe  middle  pnint  belween 
them  :  but  the  preffure  excited  at  £  is  a  juft  mcafure  of 
the  effort  or  energy  of  tbe  weights  b  and  d  to  urge  the 
lever  rouud  the  point  A.  It  is,  at  leaft,  a  raealure  of 
the  oppofite  force  whicb  muft  be  applied  at  £  to  fuftain 
or  baknce  this  preffure.  A  very  faftidious  metaphyfi. 
cian  roay  ftill  f<iY,  that  the  demonftratioii  is  limited  to 
a  point  E,  whofe  diftance  frora  A  ts  twice  AC,  or 
—  AB  -f-  AD.  But  it  extends  to  any  other  point,  on 
the  autliority  of  a  poftuIafe  which  cannot  be  refured, 
viz.  that  in  whaterer  proportion  the  preffure  at  £  is 
augmented  or  diminilhed,  ihe  preffureat  tbis  other  point 
muft  augment  or  diminiOi  in  the  fame  proportion.  Tiiig 
being  pioved,  the  general  iheoiem  may  be  demonftra- 
4  R  2  ted 
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'St  pI  yv:  J.  lcd  m  all  proportions  of  didance,  in  the  manner  of  Ar- 
*~~v-— '  chimedes,  at  once  the  moft  fimple,  peTfpicuoiu,  and  eJe- 
gant  of  all. 

We  cannot  help  obferving,  that  all  this  diiliculty 
(and  it  is  a  real  onc  to  the  philofopher  who  aims  at  ren- 
dering  niechanics  a  demonttrative  fcience)  has  arifen 
h-om  an  improper  feaich  after  Gmplicity.  Had  Archi- 
incdes  taken  a  lever  as  it  really  exifts  in  nature,  and 
ronfidered  it  as  material,  confifling  of  atoms  united  by 
coheHon  ;  and  had  hc  tmced  the  intermediate  preSTures 
by  whofe  means  the  two  extemal  weights  are  put  in  op- 
p'ofit!on  to  each  other,  or  rather  to  the  fupport  given  to 
the  fulcrum  ;  all  dithculty  would  have  vani(hed.  (See 
whal  is  faid  on  this  fubjedt  in  thc  article  Stsekgth  of 
Timber,  &c, 

The  quaniity  of  goods  which  mty  be  wei^ed  by 
this  inArument  depends  on  the  weight  of  the  counter- 
poife,  and  on  the  dittance  CD  from  the  ftilcrum  at 
\rhich  the  goods  are  fufpended.  A  double  counter- 
pDife  hanging  at  the  fame  divifion  will  balance  or  indi- 
cate  a-  double  quantity  of  goods  hanging  at  D  ■,  and 
any  counterpoife  will  balance  and  irdicate  a  double 
cjuantity  of  goods,  if  the  diHance  CD  be  reduced'  to 
oneJ»lf.  And  it  fometimes  occurs  that  Deelyards  are 
.fo  conftrufted  that  they  hove  two  or  more  points  of 
fnfpen(ion  D,  to  which  the  fcale  may  occarionally  be 
ettachcd.  It  is  evident,  that  in  this  cafe  the  value 
.or  indication  of  the  divifions  of  the  long  arm  will  be 
different,  according  to  the  point  from  which  the  fcale 
is  furpended.  The  fame  divifion  which  would  iudicate 
20  pounds  when  CD  is  three  inches,  .will  indicate  30 
pounds  when  it  is  two  inches.  As  it  would  expofe  to 
.chance  of  mtttakes,  and  be  otherwife  troublefome  to 
make  this  reduftion,  it  is  ufual  to  make  as  many  divi. 
ded  fcale8  on  the  long  arm  as  there  are  potnts  of  fufpen. 
fion  D  on  the  (hort  armj  and  each  fcale  having  its 
ovt'n  number?,  all  trouble  and  all  chance  of  mittake  is 
avoided. 

But  the  range  of  this  inftrument  is  not  altogether  at 
the  pleafure  of  the  maker.  £efides  the  inability  of  a 
ilender  beam  to  cai^ry  a  great  load,  ihe  divirions  of  the 
fcale  anfwering  to  pounds  or  haIf-pounds  become  very 
minute  when  ihe  diAance  CD  i$  very  Aiort ;  and  the 
balance  becomes  lefs  delicate,  that  is,  lefs  {enfibly  affeft- 
ed  by  fmall  differences  of  weight.  This  is  bec3ufe  in 
fuch  cafes  the  thicknefs  whicn  it  is  neceffary  to  give 
the  edges  of  the  nails  does  then  bear  a  fenfible  propor- 
tion  to  the  diftance  CD  between  them  ;  fo  that  when 
the  bnlance  tnclines  to  one  fide,  that  arm  is  fenfibly 
{hortetted,  and  therefore  the  energy  of  tbe  prepondera- 
ting  wcight  is  leirened. 

We  have  hitherto  fuppofed  the  fteclyard  to  be  in 
equi]ibrio  when  not  loaded.  £ut  this  is  not  neceffary, 
iior  is  it  ufua1  3n  thofe  which  are  commonly  mad^. 
The  long  arm  commonly  preponderates  confiderably, 
This  makes  no  difference,  except  in  the  beginning  of 
the  fcale.  The  preponderancy  of  the  long  arm  is  equi- 
val$nt  to  foiqe  goods  already  in  the  fcale,  fuppofe  four 
pounds.  Themore  when  there  are  really  10  pounds 
in  the  fcale,  the  counlerpoife  will  balance  it  when  hang- 
ing  at  the  divifion  6.  This  divifion  is  thcrefore  rec- 
YontA  10,  and  the  reft  of  the  divifions  are  nurobered  ac- 
cordingly. 

A  fcicntific  examination  of  the  fleelyard  will  con- 
yince  us  that  it  it  inferior  to  the  balance  of  equal  arms 


in  point  of  fenfit»lity  :  But  it  t»  eitremely  compen£-  StieL)i 
ous  and  convcnient ;  and  when  accurately  made  and  at-*"*" 
tentively  ufed,  it  is  abundantly  exaft  for  moft  commcr- 
cial  purpofes.  We  have  leen  one  at  Leipzig  which  bas 
been  in  ufe  fince  the  year  17 18,  which  is  very  ienGble 
to  a  differencc  of  onc  poimd,  when  lcaded  widi  cearly 
three  tons  on  the  (hort  arm ;  and  \\t  &w  a  waggon 
loaded  with  more  than  two  tons  weighed  by  it  m  aboot 
fix  minutes. 

The  Aeclyard  in  common  ufe  in  the  different  coon- 
trles  of  Europe  is  of  a  conftrn£lion  ftill  fimpler  than 
what  we  have  dercribed.  It  confifts  of  a  batten  of  bard 
wood,  having  a  heavy  lump  A  (fig.  3.)  at  onc  end,  and^!-)' 
a  fn-ivel-hook  B  at  the  other.  The  goods  to  be  wcighed 
are  fufpended  on  the  hook,  and  the  whole  is  carried  m  1 
loop  of  whip-cord  C,  in  which  it  is  flid  backward  md 
forward,  till  the  goods  are  balanced  by  the  weight  of 
the  other  end.  The  weight  of  the  goods  is  cAimated  by 
the  place  of  the  loop  on  a  fcale  of  divifions  in  hannonic 
progreffion.  They  are  marked  (we  prefume)  by  tria! 
wilh  known  weights. 

.  The  chief  ufe  that  is  now  made  of  the  ileelyard  in 
thefe  kingdoms  is  fbr  the  weighing  of  loaded  waggons 
and  carts.  For  this  it  is  estremely  convenient,  and 
more  than  fufiiciently  exa£l  for  the  purpofe  in  Tiew. 
We  niall  defcribe  one  or  two  of  the  moft  remarkablc; 
and  we  Aiall  begin  with  that  at  Lelprig  already  mcn- 
tioned. 

'  This  Aeelyard  is  reprefented  in"  fig.  4.  as  run  ottt,n;,v 
and  juft  about  to  be  hooked  for  lifting  up  the  load.  Tbe 
Aeelyard  itfelf  is  OPQ^,  and  is  about  1 2  feet  long.  Tbe 
ihort  arm  PQ^  has  two  points  of  fufpenfion  e  and  b; 
snd  the  ftirrup  which  carries  the  chains  for  holding  tbe  h 
load  is  m.^de  with  a  double  hook,  inftead  of  a  douUe 
cye,  that  it  may  be  eafity  removed  fi:om  the  one  pin  to 
the  other.  For  this  purpofe  the  two  hooks  are  con- 
nefted  above  an  hafp  or  ftaple,  which  goes  over  tbe 
arm  of  the  ftecly3rd  like  an  arch.  '  This  is  reprefentcd 
in  the  little  figure  above  the  Aeelyard.  The  fufpenfion 
is  (hifted  when  the  Aeelyard  is  run  in  under  cover,  by 
hooking  to  this  ftaple  the  running  block  of  a  fiDalI 
tackle  which  hangs  in  the  door  through  which  tbe 
Aeelyard  is  run  out  and  in.  This  operation  is  eafr, 
but  neceffary,  becaufe  the  ttirrup,  chains,  and  ihe  Bage 
on  which  the  load  is  placed,  weigh  fome  hundreds. 

The  outer  pin  3  is  14  inches,  and  the  innerone«is 
feven  inches,  dHlant  from  the  great  nail  which  reOs  in 
the  Aieers.  The  othcr  arm  is  about  loi  feet  long, 
formed  with  an  obtu(c  edge  above.  On  the  incliittd 
plane  on  each  fide  of  the  ridge  is  drawn  the  fcale  of 
weights  adapted  to  the  inner  pin  c.  Ttic  fcales  cont- 
fponding  to  the  outer  pin  b  are  drawn  on  the  upiigbt 
fides.  The  counterpoife  Aides  along  this  ann,  hanging 
from  a  faddle-piece  roadc  of  brars,  that  it  may  not  con- 
tra£l  nift.  Themotion  is  made  eafy  by  meanso^rotleis. 
This  is  neceffary,  becaure  the  counterpoi(e  is  greatly 
Rbove  a  hundred  weight.  This  faddle-piece  has  like 
two  laps  on  each  fide,  on  whlch  are  engraved  vetni(t 
fcales,  which  divide  their  refpe£iive  fcale$  on  the  «ra 
to  quarters  of  a  pound.  Above  the  £tddle  is  an  «rcb, 
from  the  fummit  of  which  hangs  a  little  plummet, 
which  Aiows  the  equilibrium  of  the  tteelyard  to  tbe 
weigher,  becaufe  the  iheers  are  four  feet  out  of  the  hoaie,. 
and  he  cannot  fee  their  colncidence  with  the  needk  of 
the  iteelyaid.     Laftly,  near  the  cnd  of  thc  h»g  vn 
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Ajni.  are  two  pins  </  and  e,  for  furpending  occafionally  two 

"v~~'  eke  weigKts  for  continuing  the  icale.     Thefc  are  kept 

hanging  on  adjoining  ho<^s,  ready  to  be  lifted  on  by  a 

little  tackle,  which  is  alfo  booked  immediately  above  the 

|nns  J  and  f. 

'  The  fcale$  of  weights  are  Uid  donrn  on  the  arm  as 
{bllovrs.  Let  the  eke-weights  appropriated  to  the  pins 
4  and  e  be  caUed  D  and  £,  and  call  the  counterpoile 
C.  Although  ihe  Airrup  with  its  chains  and  ftage  weigh 
fome  hundreds,  yet  the  length  and  fize  of  the  arm  OP 

S'ves  it  a  preponderancy  of  300  pounds.     Here,  then, 
e  Tcale  of  weights  muft  commence.     Tbe  cottnterpoife 
weighs  about  1 25  pounds.     ThereEore, 

1.  When  the  load  hangs  by  the  pin  &,  14  inches  from 
the  centre,  ihe  didance  ^'om  ohe  hundred  to  another  on 
the  fcale  is  about  1 1  inches,  and  the  firft  fcale  (on  the 
llde  of  the  aim)  reaches  firom  300  to  1200.  In  order 
to  repeat  or  continue  this,  the  eke-weight  £  is  bung  on 
the  pin  e,  and  the  counterpoife  C  is  brought  back  to  the 
mark  300  ;  and  the  two  together  balance  iioo  pounds 
han^ing  at  b.  Therefore  aTecond  fcale  is  begun  on  the 
fide  of  the  arm,  and  continued  as  far  out  as  the  iirft,  and 
therefore  its  extremity  marks  2000  ;  tbat  i^,  the  coun- 
terpoifc  C  at  2000  and  the  eke>H-eight  £  at  «  balance 
Z300  hanging  at  b. 

2.  To  continue  the  fcale  beyond  2000,  the  load  muft 
be  hung  on  the  inner  pin  c,  The  eke-weight  E  is 
taken  off,  and  the  eke-weight  D  is  hung  on  its  pin  tf. 
The  general  counterpoife  bting  now  brought  clofe  to 
the  Oieers,  it,  together  with  the  weight  D  at  <s',  balancc 
2000  pounds  hanging  at  c.  A  fcale  is  therefore  begun 
on  one  of  the  inclined  planes  a-top,  and  continued  out 
to  4000,  \vhich  falls  very  near  to  the  pin  a',  each  hun- 
dred  pounds  occupylng  about  five  inches  on  the  arm. 
To  complete  the  fcale,  hang  on  the  eke-weight  £  on  its 
pin  e,  and  bring  back  ths  coimterpoife  to  the  ftieers,  and 
the  tliree  together  balance  3S00  hanging  at  c.  There- 
£bre  when  the  coun;erpoife  h  now  flid  out  to  4000,  it 
muft  completc  the  balance  wilh  5800  hanging  at  c. 

It  required  »  little  confideration  to  find  out  what 
proportion  of  the  three  weights  C,  D,  and  £,  would 
make  the  repetitions  of  the  lcale  extend  as  far  as  pof- 
&h\e,  having  very  little  of  it  exprefled  tivice,  or  upon 
two  fcales,  a$  is  the  cafe  here>  We  fee  that  the  fpace 
correfponding  to  a  fingle  pound  is  a  vcry  fenfible  quan- 
tity  on  both  (cales,  bctng  one-ninth  of  an  inch  on  the 
firfl  two  fcales,  and  one-twenlieth  on  the  laft  two. 

This  very  ponderous  machine,  wiih  its  raairy  weights, 
cannot  be  eafily  managed  without  fome  *aflil\ance  irom 
mechanics.  It  is  extremely  proper  to  have  it  fufcep- 
tible  of  motion  out  and  in,  that  it  may  be  prote£ted 
from  the  weather,  which  would  foon  deftroy  it  by  ruft. 
The  contrivance  here  is  very  efie£hial,  and  abundantly 
fimple. 

When  the  rteelyard  is  not  in  ufe,  it  is  fupported  at 
one  end  by  the  iron  rod  F,  inio  vvhich  the  upper  end 
of  the  Aieers  is  hockti,  The  upper  end  of  this  rod  has 
a  ftrong  hook  £,  and  a  little  below  at  a  it  is  pierced 
with  a  hole,  in  which  is  a  very  ftrong  bolt  or  pin  of 
tempered  fteel,  haying  a  roller  on  each  end  clole  to  ihe 
rod  on  each  fide,  Thefe  rollers  reft  on  two  joifts,  one 
of  which  is  -reprerented  by  MN,  which  traverfe  the 
building,  with  juft  room  enough  between  them  to  al- 
W  the  rod  F  to  hang  freely  down.  The  other  end  O 
of  the  Aeelyard  reAs  in  tl>e  bight  of  a  larg.';  flat  hoek 


Bt  the  end  of  a  cbain  W,  wbich  hang»  down  betwea»  Sttelyart 
the  joifts,  and  is  fupported  on  them  by  a  frame  with  ' 
rollers  H.  This  is  conneded  with  the  roUers  at  G, 
which  carry  the  Aieers  by  means  of  two  iron-rods,  of 
which  one  only  can  be  feen.  Thefe  connedt  the  two 
fets  of  roUers  in  fuch  a  manner  that  they  muft  always 
move  together,  and  keep  their  dillance  invariable.  This 
motion  is  produced  by  means  of  an  endlefs  ropc  HI 
ZLKVH  paAJTig  over  the  pulleys  I  and  K,  which  turn 
betwecn  the  joilts,  and  hanging  down  in  a  bight  be- 
tween  them.  It  is  evident  tbat  by  pulling  on  the  part 
LZ  we  pull  the  frame  of  rollers  in  the  dire£lion  GH« 
and  thus  bring  the  whole  into  the  houfe  in  the  pofition 
marked  by  the  dotted  figure.  It  is  alfo  plain,  that  by 
puUing  on  the  part  LK  we  force  the  roUer  frame  and 
the  whole  apparatus  out  again. 

It  temains  to  ftiow  how  the  load  is  Taifed  from  the 
ground  and  weighed.  When  the  Aeelyard  is  run  out 
tor  ufe,  the  upper  hook  E  juft  enters  into  ihe  ring  D, 
which  hangs  from  the  end  of  the  great  oaken  lever 
BCA  about  22  feet  long,  tuming  on  gudgeons  at  C 
about  5  Seet  from  this  end.  From  the  otner  end  A 
defcends  a  long  iron-rod  SR,  which  has  one  fide  formed 
into  a  toothed  rack  that  is  afled  on  by  a  frame  of 
wheel-work  tumed  by  an  endlefs  fcrew  and  winch  Q. 
Therefore  when  the  hook  E  is  well  engaged  in  the 
ring  D,  a  man  tums  the  winch,  and  thus  bnngs  down 
the  end  A  of  the  great  lever,  and  raifes  the  load  two 
or  three  inches  from  the  ground.  Every  thing  is  now 
at  liberty,  and  the  weigher  now  manages  his  weight» 
on  the  arm  of  the  Aeelyard  till  he  has  made  an  equi- 
librium. 

We  need  nol  defcribe  ihe  operation  of  letling  down 
the  load,  difengaging  the  Aeelyard  from  the  great 
lever,  and  bringing  it  again  under  cover.  The  whole 
of  this  fervice  is  perfoTmcd  by  two  men,  and  may  be 
done  in  fucceflion  by  one,  and  is  over  in  five  or  fix 
minutes. 

The  R)oft  compendious  and  economical  machihe  of 
this  kind  that  we  have  feen  is  one,  firft  ufed  (we  have 
heard)  for  weighing  the  riders  of  Tace-horfes,  and  af- 
terwards  applied  to  the  more  reputable  fervice  of  weigh- 
ing  loaded  carriages. 

fig.  5.  is  a  plan  of  thc  machine.  KLMN  is  thc^S-  5*- 
plan  of  a  reAanguIar  box,  which  has  a  pIatfonn  lid  or 
cover,  of  &ze  fufficient  for  placing  the  wheels  of  a  cart 
or  wapgon.  The  box  is  about  a  fbot  dtep,  and  is  funk. 
into  tbe  ground  till  the  platform  cover  is  even  with  the. 
furface.  In  the  middle  of  the  box  is  an  iron  lever  iltp- 
ported  on  the  fulcrum  pin  if,  formed  like  the  nail  of  a 
balance,  which  refts  with  its  edge.on  arches  of  hardened' ' 
fleel  firmly  faftened  to  the  bottom  of  the  box.  This 
lerer  goes  through  one  fide  of  the  box,  and  h  fumifti-.' 
ed'  at  its  extremity  with  a  hard  ftee1  pih  /m,  al(b, 
formed  to  an  edge  below.  Ih  the  very  middie  of  the 
box  it  is  croi&d  by  a  third  nail  of  hardened  fteel  g  A, 
aIfo  formed  to  an  edge,  but  on  the  upper  fide.  There 
thtee  edges  are  in  one.  horisontal  plane,  as  i|i  a  well, 
made  balance. 

In  the  four  comers  A,  A',  E',  E,  of  the  box  are 
fitmly  fixed  fouT  blocks  of  tempered  lleel,  having  their 
upper  fnTfaces  formed  into  (^herical  cavitte8,  well  poliAi- 
ed  and  hard  tempered.  ABCDE  reprefents  thc  upper 
edge  of  an  iron  bar  of  confiderable  llTength,  whicb  reftj, 
on  the  cavities  of-tfae  fteel  blocks  m  A  and  E,  bj  mcans'^ 
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ytttlyard. of . two hard  tteel  ftuds  projeAing  from  it»-  under  edge, 
»  Bod  fornied  into  obmre-angled  points  or  cones.  llierc 
points  are  in  a  Hraight  line  parallel  to  tbe  fide  KN  of 
the  box.  The  middle  part  C  of  this  crooked  bar  is 
faced  wilh  hard-tempered  Iteel  below,  and  is  there 
formad  into  an  edge  parallel  to  AE  and  KN,  by  which 
it  reiis  on  the  upper  edge  of  the  fteel  pin  g  h  which  is 
in  the  lever.  In  a  line  parallel  to  AE,  and  on  the  up- 
per  fide  of  the  crooked  bar  ACE,  are  fixed  two  ftuds  or 
points  of  haidened  (ieel  B  and  D  projefling  upwards 
above  half  an  inch.  The  platf  ;rm-cover  has  four  Ihort 
feet  like  a  Aool,  terminatcd  by  hard  tteel  Aitds,  which 
are  Ihaped  into  ipherical  cavitie$  and  well  polilhed.  With 
thefe  it  rerts  on  the  four  rteel  poinls  B,  B',  D',  D.  TIic 
bar  ACE  is  kneed  in  fuch  a  manner  vertically,  that  the 
points  A,  B,  D,  £  and  the  edge  C  are  all  in  a  horizon- 
tal  plane.  Thefe  particulars  will  be  better  underliood 
by  looking  at  the  elevation  in  fig.  6.  What  has  been 
faid  of  the  bar  ACE  muft  be  underSood  as  airo  faid  of 
the  bar  A'  C  E'. 

Draw  through  the  centre  of  the  box  the  line  abe 
perpendicular  to  the  litie  A£,  BD.  It  is  evident  that 
the  bar  ACE  is  c<iuivalent  to  a  lever  abc,  having  the 
iiilcrum  or  axii  AE  refting  with  its  extremity  C  on  the 
pin  Iig  and  loaded  at  b.  It  is  aIfo  evidcnt  that  a  C  is 
to  o  ^  as  the  load  on  this  lever  to  the  prelTure  which  it 
exetts  on  the  pin  g  h,  and  that  the  fame  proportion  fub- 
fifts  between  the  whole  load  on  the  platfonn  and  the 
preirure  which  it  exerts  on  the  pin  g  h.  It  mll  aIfo  ap- 
pear  on  an  attentive  conHderation,  that  this  proportion 
is  nowire  deranged  in  whatever  manner  the  load  !s  placcd 
on  the  pIatform.  If  very  unequably,  the  two  ends 
of  the  pin  g  h  may  be  unequally  preAed,  and  ihe  lever 
wrenched  and  Arained  a  little  j  but  the  total  prelTure  i$ 
«ot  changed.  ^ 

If  there  be  now  placed  a  balance  or  Aeclyard  at 
the  fide  LK,  in  fuch  a  manner  ihat  one  end  of  it  may 
be  direftly  above  the  pin  /  w  in  the  end  of  the  Iever 
EOF,  they  may  be  cor.nedled  by  a  wire  or  Aender  rod, 
and  a  weight  on  the  other  arm  of  the  balance  or  fteel- 
yard  may  be  put  in  equiIibrio  with  any  load  that  can 
be  laid  on  the  platform.  A  fmall  counterpoife  being 
firft  hung  on  to  balance  the  apparatus  when  unloaded, 
any  additional  weigbt  will  meafure  the  load  really  laid 
on  the  platform.  \l  a  b  be  to  <j  <r  as  t  to  8,  and  £0 
to  £F,  airo  as  t  to  8,  and  if  i.  common  balance  be 
u(ed  above,  64  pounds  on  the  platform  nill  be  balanced 
by  one  pound  in  the  fcale,  and  every  pound  will  be  ba- 
lanced  by  ^th  of  an  ounce.  This  would  be  a  very  con- 
Ycnient  partition  for  moft  ;Arpofes,  as  it  would  enable  us 
to  ufe  a  ccmmon  balance  and  common  weights  to  com- 
plete  the  machine  :  Or  it  may  be  made  wilh  a  balance 
of  uncqual  arms,  or  wiih  a  ftcelyard. 

Some  have  thought  to  improve  this  inrtrument  by 
«fing  edges  likc  thofe  of  the  nails  of  a  balance,  intiead 
of  points.  But  unlefs  made  with  uncommon  aCcuracy, 
thcv  will  render  the  balance  very  ilull.  The  Iroall  de- 
viation  o*  the  iwo  cdge-i  A  and  E,  or  of  B  and  D, 
from  perfc£l  parallelifm  t-.  KN,  i"  equivalent  to  a  broad 
furface  equal  to  the  whole  devi?tion.  We  imagine 
tha',  xv!th  no  extraordinary  carc,  ihe  mnchine  may  bc 
madc  t'>  weigh  Tviihin  Tces-  of  the  truth,  which  is  ex- 
ail  enough  foi  a'  y  purpofe  in  comnierce. 

It  1«  nrce^a.y  tha'  tbc  points  be  attached  to  the 
ban.     Some  have  ^ut  the  points  at  A  and  £  in  the 
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btocks  of  Qcel  &ftened  to  the  bottgm,  becaulethe  cavl- 
ty  there  lodged  water  or  dirt,  which  foon  deAroyed 
the  inftrument  with  ruft.  But  thb  occafions  a  change ' 
of  proportion  in  the  firft  levcr  by  any  flufting  of  the 
crooked  bars  ;  and  this  will  frequently  happen  when  the 
wheels  of  a  loaded  cart  are  puOted  on  the  pIatfonn. 
Tbe  cavity  in  ihe  fteel  ftud  Hiould  hare  a  Uttle  rioi 
round  it,  and  it  (hould  bc  kept  fiill  of  oil.  In  a  nice 
roachine  a  quarter  of  an  inch  of  quickfilvcr  weuid  e&c- 
tually  prcvent  all  tbefe  inconveniences. 

The  rimpleft  and  moft  economical  form  of  this  ma- 
chinc  is  to  have  no  balance  or  fecond  fteelyard ;  but 
to  make  the  firft  ft«elyard  £0F  a  lever  of  the  M 
kind,  viz.  baving  the  tiilcnim  betwcen  O  and  F,  and 
allow  it  to  proje£l  far  boyond  the  box.  The  long  or 
outward  arm  of  this  leyer  is  then  divided  Into  a  icale  of 
rreights,  commencing  at  the  fide  of  the  box.  A  coun- 
terpoife  mu.t  be  cbofcn,  fuch  as  will,  when  at  the  begin- 
ning  of  the  fcale,  balance  the  fmalleft  load  that  will 
probably  bc  examined.  (t  will  be  convcnient  to  cany 
on  this  fcale  by  means  Qf  eke-weights  himg  on  at  tlie 
eietremity  of  the  lever,  and  to  ufe  but  one  moTcable 
weight.  By  thit  method  the  divifions  of  the  fcale 
will  always  have  one  value,  The  beft  arrangement  is 
as  follows  :  Place  the  mark.  O  at  the  beginning  cf  the 
fcale,  and  let  it  extend  only  to  100,  if  for  pounds ;  or  to 
112,  if  foT  cwts. ;  or  to  iq,  if  for  ftones  ',  and  let  the 
eke-weights  bc  aumbered  i,  2,  3,  &c.  Let  the 
Ioweft  weight  be  matked  pn  the  beam.  This  is  al- 
ways  to  be  added  to  the  ^eigbt.  Atown  by  the  opera- 
tion.  Let  the  eke-weightf  ftand  at  the  end  of  tbe 
beam,  and  let  thc  general  counterpoile  always  hang  at. 
O.  When  the  cart  is  put  on  the  platform,  ihe  end  of  tbe 
beam  tilts  up.  Hang  on  the  heavieft  eke  weight  thatis 
not  fufficient  to  prels  it  down.  Now  complete  the  ba- 
lance  by  Aidtng  out  thc  counterpoife.  Suppofe  the  con-. 
ftant  load  to  bc  3 1 2lb.  and  that  the  counterpoife  iiands 
at  86,  and  that  the  ckc-weiglit  is  9 ;  we  have  the  load 
=986 -f  3 1 2,=  1 298Ibs. 

STEELE,  SiR  RicHAKp,  was  bom  about  the  yeat 
1676  in  Dublin  ;  in  which  kingdom  one  branch  of  the 
family  was  poAeiTed  of  a  copfiderable  eftate  in  the  county 
of  Wexford.  His  father,  a  counfelIor  at  law  in  Dab- 
lin,  was  private  fecretary  to  James  duke  of  Ormond  -, 
but  he  was  of  EngliAi  eytradion :  and  bis  fon,  kMIc 
very  young,  being  carricd  to  London,  he  put  him  to 
fchool  at  tne  Charter-ho^le,  whence  hc  was  removed  to 
Merton  Collegc  in  Oxford.  Our  author  left  the  uni- 
verfity,  which  he  did  without  taking  any  degrce,  ia  ihe 
full  rclblution  to  ente^  into  the  army.  This  (lep  im 
highly  difp1eafing  to  ^<s  iriends  ;  but  the  ardour  of  bis 
paAion  for  a  military  llte  rendercd  him  deaf  to  any  other 
propofal.  Not  being  able  to  procure  a  better  ftation, 
be  entered  as  a  priyate  gcntleman  in  the  horlĕ  guards, 
notvrithftanding  he  thereby  loft  the  fucce(rton  to  his  Iriih 
eftate.  However,  as  he  had  a  fiow  of  good  nature,  a  ge-  ■ 
nerous  opennefs  and  franknefs  of  fpirit,  and  a  fpaikling 
vivacity  of  wit,  thefe  qualitics  rendered  him  thc  delight 
of  the  foldiery,  and  procured  him  an  enfign's,  coramimea 
in  the  guards.  In  the  mean  time,  as  he  bad  made 
choice  of  a  pro^elTion  which  fet  him  free  ftom  all  the  or- 
dinary  reftraints  in  youth,  he  fpared  not  10  indul^e  hij 
inclinations  in  the  wildeft  exceffes.  Yethis  gaituts  and 
revels  did  not  pafs  withoul  fome  cool  hours  ot  reAcA^oii; 
it  was  iu  tbefe  that  be  drew  up  his  little  tteatiie  iniiUed 
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jMie.    Tie  CinyHan  Hero,  wUh  a  deAgn,  if  vk  ituy  believe     of  the  paper  caned  the  EngKJbtnan,  and  one  of  his  polI>    Ste«Ir, 


himrelf,  to  be  a  check  upon  his  paiTions.  For  thii  pur 
pofe  it  had  lain  foine  time  by  him,  when  he  printed 
itin  1701,  with  a  dedication  to  Lord  Cutts,  who  had 
not  only  appointed  him  his  private  ^ecretary,  but  procu- 
led  for  him  a  company  >n  Lord  Lucas^s  regiment  of  Fu- 
fileers. 

The  Tame  year  he  brought  out  his  comedy  called  Tie 
Tunerai,  or  Griefi  la  Mode.  This  play  procured  him  tbe 

Zrd  of  King  William,  who  refoIved  to  give  him  (bme 
tial  marks  of  his  favour }  and  though,  upon  that 
prince's  death,  his  hopes  were  difappointed,  yet,  in  the 
heginning  of  Qtieen  Anne*s  reign,  he  was  appointed  to 
the  profitabte  place  of  gazetteer.     He  owed  this  poft 
to  tbe  friend(hip  of  Lord  Halifax  and  the  earl  of  Sun- 
derland,  to  whom  he  had  been  recommended  by  his 
fchoolfdlow  Mr  Addifon.     That  gentieman   aIfo  lent 
him  an  heliung  hand  in  promoting  the  comedy  called 
Tke  TenJer  HuJbanJ,  which  was  a£led  in  1704  with 
great  fucceis.     But  his  next  play,  The  Lying  Lover, 
had  a  very  diSerent  fate.     Upon  this  rebuff  from  the 
Hage,  he  tumed  the  fame  humorous  current  inlo  ano- 
ther  channel ;  and  early  in  the  year  1709,  he  began  to 
publiih   the  Tatler :  which  admirable  paper  was  under- 
taken  in  concert  with  Dr  Swift.     His  reputation  was 
perft£lly  eftabli(hed  by  this  work  ;   and,   during  the 
courie  of  it,  he  was  made  a  commiAioncr  of  the  Harnp- 
duties  in  17 10.     Upon  the  change  of  the  miniAry  the 
lame  year,  he  joined  the  duke  of  Marlborough,  who 
kad  reveral  years  entertained  a  friendlh!p  for  him  ;  and 
upon  his  Grace's   difmiflion   from  all  employments  in 
171 1,  Mr  Steele  addreSed  a  letter  of  thanks  to  him 
fer  the  {eryices  which    he   had  done  to  his  country. 
However,    as  our  author  Aill   continued    to  hold  his 
place  in  the  ftamp-office  under  the  new  adminiilration, 
he  wiCrty  declined  the  difcuflrion  of  political  fubje£)s ; 
and,  adhering  more  cIofeIy  to  Mr  Addifon,  he  dropt 
the  Tatler,   and  afterwaids,  by  the  afliftance  chiedy 
of  that    Aeady  fnend,   he  carried  on  the   fame   plan, 
«nuch  improved,  under  the  title  of  The  Sf>e3ator.     The 
fuccels   of  this   paper  was   equai   to  that  ef  tbe  for- 
mer  ;  which  ehcouraged  him,  before  ihe  cIofe  of  it,  to 
proceed  upon  the  fame  delign  in  the  chara^lcr  of  the 
Guardian.     This  was  opened  in  the  beginning  of  the 
year   17 IJ,    and  was  laid  down  in  O^lober  the  fame 
year.     But  in   the   courfe  of  it  his  thoughts  took  a 
Aronger  tom  to  politics :  he  engaged  with  great  warmth 
againil   the  miniftry ;  and  being  determined  to  profe- 
cute    his    yiews  that  way  by  procuting  a  feat  in  the 
hoafe  of  commons,  he  immediately  renioved  all  obfta- 
tiet  thereto.     For   that  purpoie  he  took  care  to  pre> 
vent  a  forcible  difnuffion  from  his  poft  in  the  ftamp-of- 
fice,  by  a  ttmely  reSgnation  of  it  to  the  earl  of  Oxford  ; 
and  at  the  fame  time  g3ve  up  a  penfion,  which  had  been 
till  thu  time  poid  him  by  the  queen  as  a  feTvant  to  tbe 
late  Prince  George  of  Denmnrk.     Thi»  done,  he  wrote  - 
the  fantous  Guardian  upon  the  demoiilion  of  Dunkirk, 
which  was  publilhed  Auguft  7.   171.')  ;  and  the  parlia- 
ment  being  diiTolyed  nest  day,  the  Guardian  was  foon 


tical  pnces  intiUed  the  £mr.  Preiently  after  his  ex- 
puIfion,  he  publiihed  propoHiU  for  writing  the  hiftory 
of  the  duke  of  Marlborough  ;  at  the  fame  dme  he  al£> 
wrote  the  Sf>infter ;  and,  in  oppofition  to  the  E^tminer, 
he  fet  up  a  paper  called  the  Reader,  and  continoed  pub- 
liAiing  feveral  other  things  in  the  fame  fpirit  till  the 
death  of  the  oacen.  Immediately  after  which,  as  a  re- 
waid  £i>r  the4  fervices,  he  was  taken  into  fsvour  by 
her  fucceflbr  to  the  throne,  King  George  l.  He  was 
appointed  iurveyor  of  the  royal  ftables  at  Hampton- 
Court,  goveraor  of  the  royal  company  of  comedians, 
put  into  the  commiAlon  of  the  peace  for  the  county 
of  Middlel(!x,  and  in  1715  received  tb«  honour  6i 
knighthood.  In  the  firft  parliament  of  that  king,  be 
was  choien  member  for  Boroughbridge  in  Yorklhire  ) 
and,  after  the  ^uppreAion  of  the  rebellion  in  the  nortb, 
was  appointed  oAe  of  the  commiilioners  of  the  forfieited 
eAates  in  Scotland.  In  1718,  he  boried  bis  fecond 
wife,  who  had  brought  him  a  handlbme  fortune  and  a 
good  eftate  in  Wales ;  but  neither  this,  nor  the  ample 
additions  lately  made  to  his  income,  were  fuflicient  to 
anfwer  his  demand^.  The  tboughtlers  vivacity  of  hit 
fpirit  often  reduced  him  to  little  lhifts  of  wit  for  its 
fupport ;  and  the  projed  of  the  filh-pool  this  yeac 
owed  its  birth  chieAy  to  the  proie{Ior*s  neccAities. 
This  veflcl  was  intended  to  carry  fi(h  alive,  and  wth- 
out  wafting,  to  any  part  of  the  kingdom  :  but  not- 
withftanding  all  his  towering  hopes,  Uie  fcherae  proved 
very  ruinous  to  him  ;  for  atter  he  bad  been  at  an  im- 
menre  expence  in  contriving  and  building  his  veffe}, 
befides  the  charge  of  the  patent,  which  ne  had  pro- 
cured,  it  tumed  out  upon  trial  to  be  a  mere  projeil. 
His  plan  was  to  bring  falmon  alive  from  the  coaft  o( 
Ireland  ;  but  theic  fifti,  though  fupplied  by  this  c<mtrt- 
vance  with  a  continual  ftream  of  water  while  at  iea, 
yet  uneafy  at  their  confinement,  Aiattered  themfelves  to 
pieces  againft  the  fides  of  the  pool ;  (b  ihat  when  they 
were  brought  to  market  they  were  worth  very  litlle. 

The  foIlowing  year  he  oppoled  the  remarkable  peer- 
age  bill  in  the  houfe  of  commons ;  and,  during  the 
coutfe  of  this  oppofition  to  the  court,  his  licence  for 
a£)ing  plays  was  revoked,  and  his  patent  rendered  in- 
effeflual,  at  the  inftance  of  theiord  chamberlain.  He 
did  his  utrnoA  to  prevent  (b  great  a  lors ;  and  finding 
every  direft  avenue  of  approach  to  his  royal  mafter 
effe£lually  barred  apainft  bim  by  his  powerfuI  adver- 
iary,  he  had  recourie  to  the  method  of  applying  to  thc 
public,  in  hopes  that  his  complaints  would  reach  the  ear 
of  his  fovercign,  though  in  an  indireA  courfe,  by  that 
cana).  In  this  fpirit  he  formcd  the  plan  of  a  periodical 
paper,  to  be  publiAied  tvrice  »  week,  under  the  title  of 
the  Thealre  ;  the  firft  number  of  which  came  out  on  the 
2d  of  January  1719-20.  In  the  mean  time,  the  mif- 
fortune  of  being  out  of  favour  at  court,  like  other  mif- 
fortunes,  drew  after  it  a  train  of  more.  During  the 
courfe  of  this  paper,  in  \vhtch  he  had  affumed  the  Kign- 
ed  name  of  Sir  JoKn  Edgar,  he  was  outrageouAy  atlack- 
cd  by  Mt  Dennis,  the  noted  critic,  in  a  very  abufive 
ibllowed  by  feveral  other  warm  political  tra6ts  againft   '  pampblet,  entitlcd   The  CharaSer  and  ConduS  of  Sir 


the  adminiftration.  Upon  the  meeting  of  the  new  par 
liament,  Mr  Steele  having  been  rcturned  a  member  for 
the  borough  of  Stockbndge  in  HarapAiire,  took  his 
feat  accordingly  in  the  houfe  of  commons ;  bnt  was  ex. 
feUed  thence  in  «  £ew  days  after,  for  wiiting  thc  clefe 


John  Edgar,     To  this  infult  our  author  made  a  propet 
reply  in  thc  Theatre. 

^^Tiile  he  was  Rruggling  with  all  his  might  to  fave 
himrelf  from  ruin,  he  tbund  time  fo  tum  his  pen  againft 
the  mifcbievous  South  fea  fcheme,  which  had  nearly 
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brougbt  tlie  nation  lo  ruin  in  1730  ;  and  the  ne.Tt  year 
he  was  ^eOored  to  his  oilice  and  authoritj  in  the  play- 
houfe  in  Drury-Lane.  Of  this  it  was  not  long  beibre 
he  made  an  additional  advantage,  by  brlnging  his  ce- 
.iebrated  cemedy  called  the  Conjcious  Loven  upon  that 
llage,  where  it  was  aAed  with  prodigious  fuccefs;  to 
(hat  the  receipt  there  muil  have  been  very  confiderable, 
befides  the  proSts  accming  by  the  fale  of  the  copy, 
and  a  pvrfe  of  500I.  given  to  him  by  the  king,  to  whom 
he  dedicated  it.  Yet  notwithilanding  thefe  ample  fup- 
plies,  about  the  year  folIou-ing,  being  reduced  to  the 
utmoil  extremity,  he  Ibld  his  (hare  in  the  play-houfe  } 
•nd  foon  after  commenced  a  Ian'-fuit  with  themanagers, 
which  in  1736  was  decided  againil  him.  Having  now 
again,  for  the  lall  time,  brought  his  fortune,  by  the  moft 
heedlefs  proRilion,  into  a  defperate  condition,  he  was 
rendered  altogether  incapable  of  retrieving  the  lofs,  by 
being  feized  with  a  paralytic  diforder,  which  greatly  im- 
paired  his  underdanding.  In  thefe  unhappy  circum- 
hances,  he  retired  to  his  feat  at  Languanor  near  Caer- 
marthen  in  Wales,  where  he  died  on  the  3ift  of  Sep- 
tember  1729,  and  was  privately  interred,  according  lo 
his  own  delire,  in  the  church  of  Caermarthen.  Among 
his  papers  were  found  the  roanufcripts  of  two  plays,  one 
called  ^ie  Gent/emen,  founded  upon  the  Eunuch  of  Te- 
rence,  and  the  other  intitled  TAe  Sckool  of  ASion^  bolh 
nearly  (iniihed. 

Sir  Richard  was  a  man  of  undiiTembled  and  extenfive 
benevolence,  a  friend  to  the  fnendlefs,  and,  as  far  as  his 
circumihinces  would  permit,  the  father  of  every  orphan. 
His  works  are  chade  and  manly.  He  was  a  ilranger  to 
the  moft  diftant  appearance  of  envy  or  malevoIence  \ 
itever  jealous  of  any  man*s  grotvine  reputation ;  and  fo 
far  from  arrogating  any  praife  to  nimfelf  from  hls  con- 
jun£Uon  with  Mr  Addifon,  that  he  was  the  firft  who  de- 
£red  him  to  diftinguifh  his  papers.  His  great  lault  was 
want  of  economy  ;  and  it  has  been  faid  of  hlm,  he  ■^» 
certainly  the  moft  agreeable  and  the  moft  innocent  rake 
that  ever  trod  the  rounds  of  diOipation. 

STEEPLE,  an  appendage  eredcd  generally  on  the 
weftern  end  of  churches,  to  hold  the  bells.  Steeplcs 
are  denominated  from  their  form,either  fpires  or  towers : 
the  iirft  are  fuch  as  afcend  continually  diminiihing  either 
conically  or  pyraraidally  j  the  latter  are  mere  parallelo- 
pipeds,  and  are  covered  a-top  pIatform-like. 

STEERAGE,  on  board  a  fliip,  that  part  of  the 
{hip  next  below  the  quarter-deck,  belbre  the  bulk-head 
of  the  great  cabin,  where  the  fteerfman  Aands,  in  moft 
Aiips  otwar.     See  Steeiiikg. 

STEERING,  in  Namgation,  the  art  of  dire£Ung 
the  ihip's  way  by  the  movefflents  of  the  helm  ;  or  of 
applying  its  efforts  to  regulate  her  courfe  when  ihe  ad> 
Yances. 

The  perfedion  of  fteenng  confifts  in  a  vigilant  at- 
tention  to  the  motion  of  the  fliip's  head,  fo  as  to  check 
every  deviation  from  the  line  of  her  courfe  in  the  firft 
inftant  of  its  motion  \  and  in  applying  as  little  of  the 
power  of  the  helm  as  poOible.  By  this  ihe  will  run 
more  uniformly  in  a  ftraight  path,  as  declining  lefs  to 
tbe  rieht  and  left ;  whereas,  if  a  greater  e£Fort  of  the 
helm  is  employed,  it  will  pr(>duce  a  greater  declination 
from  the  courlĕ,  and  not  only  increafe  the  diiRculty 
ef  fteering,  but  alib  make  a  crooked  and  irrcKular 
track  through  the  water.  See  Hei.m. — The  helnUman 
Aiould  diligently  watcb  the  moTcments  of  the  bead  bj 
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the  land,  clouds,  moon,  or  fiars ;  becaute,  althou^ 
the  courfe  is  in  general  regulated  by  the  compait,  jct  ^*"*' 
the  vibrations  of  ihe  needlie  are  not  fo  quickly  per-  '" 
ceived  as  the  fallies  of  the  ihip's  head  to  tbe  rigiit  or 
left,  which,  if  not  immediately  reitrwied,  will  acquire 
additional  velocily  in  every  inftant  of  their  motion,  and 
a  more  poweriiil  impulfe  of  the  helm  to  (e> 


demand 

duce  them  ;  the  application  of  which  will  operale  to 
turn  her  head  as  far  on  the  contrary  fide  of  her  couriĕ. 
— The  phraiĕs  ufed  in  Aeering  a  Ihip  vBiy  accoiding 
to  the  relation  of  the  wind  to  her  courfe.  Thui,  if 
the  wind  is  fair  or  large,  the  phrafes  ufed  by  the  pilot 
or  officer  who  fuperintends  the  fteerage  are, /or/, /nr- 
hoard,  vaAfeady.  The  firft  is  intendcd  to  dircA  the 
ihip's  courfe  farther  to  tbe  right ;  the  liecond  is  to 
guide  her  farther  to  the  leJt }  and  the  laft  is  dciigtied 
to  keep  her  exa£lly  !n  the  line  wbereon  ihe  adrances, 
according  to  ihe  courfe  prefcribed.  The  excef$  of  tiie 
firft  and  fecond  movemenls  is  called  hard-a-port,  and 
hard-ti-Jlarboard ;  the  formcr  of  which  give«  her  die 
greateft  poiTible  inclination  to  the  right,  and  the  lattet 
an  equal  tendency  to  the  left. — If,  on  the  contnry,  the 
wind  is  foul  or  fcant,  the  phraies  are  luff,  ihui,  and  «* 
neareri  tbe  firft  of  wbich  is  tbe  order  to  keep  hcr  cloiĕ 
to  the  wind }  the  fecond,  to  retain  ber  in  her  prelcnt 
fituation  j  and  llie  tbird  to  keep  ber  fails  iiill. 

In  a  ihip  of  war,  the  exercife  of  fteering  the  ihip  ii 
uiiially  divided  amongft  a  number  of  the  moft  eipeit 
failors,  who  attend  the  helm  in  tbeir  turns ;  and  are  ac- 
cordingly  called  timoneers,  from  llie  French  term  linut- 
nier,  which  fignifies  ««  helmfman."  The  Aeerage  is 
conftantly  fuperintended  by  tbe  quartermafters,  who 
aIfo  attend  the  helm  by  rotation.  In  mercbant  iUpt 
CYCiy  feaman  takes  bis  tum  in  this  fervice,  being  di- 
refled  therein  by  tbe  mate  of  the  watch,  or  ibme  other 
oibcer. — As  ihe  fafety  of  a  (hip,-and  all  contained  theie- 
in,  depends  in  a  great  meafure  on  tbe  fteerage  oreffeds 
of  the  hcltn,  the  apparatus  by  whicb  it  ismanaged  (bould 
ofien  be  diligently  e.\amincd  by  the  proper  oiEceis. 
Indeed,  a  negligence  in  this  important  duly  appeui 
almod  unpardonablc,  when  thc  fatal  eATetts  which  may 
refult  froni  it  are  duly  conCdered. 

STEEYENS,  George,  thenioftfttccefsfulofalIthc 
editors  and  commentators  of  Shakefpeare,  was  bom  in 
the  year.  1735.  Wc  know  hothing  refpe£tmg  his  pa. 
renls,  but  they  appear  to  have  been  in  aAiluent  circum- 
Aances.  Our  autbm  received  the  rudlnients  of  his  edn. 
cation  at  Kingfton.upon-Thames,  and  bad  Gibbon  the 
hiftorian  for  a  companitm  at  that  fchool.  From  hence 
be  went  to  Eton,  and  in  a  few  jears  was  admitted  a 
fellow  commoner  of  King's  coHege,  Cambridge ;  but  no 
mention  is  made  of  his  peculiar  courfe  of  ftuffiet.  It  tp. 
pears,  however,  tbat  he  had  little  reliih  fbr  tbe  madie* 
maiics,  which  lead  at  Cambridge  to  acadenucal  ho- 
noun.  On  the  firft  eftabli{hment  of  the  £flex  militia,  be 
accepted  of  a  comroiilion  ;  but  he  fpcnt  the  conduding 
years  of  his  life  in  almoft  total  feclufion  iirom  tbe  world, 
ieldom  mingling  with  ibciety,  but  in  the  ihops  of  book- 
iellert,  in  the  Sbakefpeare  gallery,  or  in  the  moning 
converfations  of  Sir  Jdeph  Bankt. 

Altboiwh  not  an  onglnal  writer,  we  cannotinj» 
flice  refufe  bim  a  place  among  tbe  firft  Hterary  chaiac 
ters  of  the  age,  wben  we  confider  tbe  works  he  iUuArated, 
and  the  leaming,  fagacity,  tafte,  and  general  knowledge 
wbicb  hc  biMgbt  to  tbe  taik.  With  s  Tei&tility  rftt> 
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loiti,  ht  «as  eminent  bdtb  by  blt  pen  «nd  bis  pencil, 
bu(  hu  chief  excelI2nce  lij  in  his  critical  knowledge  of 
an  author*s  text ;  and  the  bell  Ijpednien  of  bis  great 
aiHlities  b  hia  edition  of  Shakefpeare,  in  which  he  has 
left  every  competitor  far  behind  him.  He  had  iludied 
the  age  af  Shakefpeare,  and  employed  his  perfevering 
hduAiy  in  becoming  acquainted  with  the  writingt,  man- 
ners,  and  laws  of  &at  period,  as  well  as  the  provincial 
peculiariues,  whether-of  languase  or  cudoms,  which 
prerailed  in  different  parts  of  the  kingdom,  but  more 
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clais  decandria,  tnd  in  the  natural  iyilem  arrtnged  un-  Stdtiu 
der  thcs  22d  order,  CiryoptojUeie.     See  BoTAMr  /m/M-.        I^ 

STELLATK,  iq  Botcny^  a  term  applied  lo  leaves  ^S''"''"'*' 
which  grow  not  le&  than  fix  at  a  joint,  and  are  arran- 
ged  like  the  rays  of  a  ftar. 

STELLERA,  Germak  Grounbsel,  a  genus  of 
plantt  beldnging  to  the  claTs  ^dandria  )  and  in  the  na-'. 
tural  fyftem  arranged  under  the  3ift  order,  YeprKukct 
See  BoTANY  Indeix. 

STELLIONATE,  in  ihe  civil  law,  a  kind  of  criAe 


particularly  in  thofe  where  Shakerpeare  paffed  the  early     committed  by  a  £raudulent  bareain,  where  one  of  tbe 
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years  of  his  life.  He  was  continually  increaling  this 
flore  of  knowledge,  by  the  acquifilion  of  the  obiblete 
publications  of  a  former  age,  which  he  fpared  no  ex. 
pence  to  obtain.  His  critical  fagacity  and  obfervation 
Were  conilantly  employed  in  calling  foith  the  hidden 
tbesmingt  of  the  dramatic  bard,  and  of  courfe  enlarging 
tbe  diiplay  of  his  beauties.  This  adyantage  is  apparent 
from  his  laft  edition  of  Shake^^ogare,  which  contains  fo 
large  a  portion  of  new,  intereiliv>J)  and  accumulated  in- 
ilradion.  In  preparing  it  for  the  prels,  he  gave  an  in- 
iUnce  of  a£tivity  and  perfeverance  without  example.  To 
this  work  he  exclufively  devoted  a  period  of  18  months, 
during  wluch  he  left  his  houfe  every  moming  at  oite 
<»*clock,  going  to  his  inend  Mr  Ifaac  Read's  cnambers 
in  Bamard's-inn,  without  any  conSderation  of  the  wea- 
ther  or  the  feafan,  and  thete  he  £>und  a  iheet  of  the  Shake- 
^peaie  letter-pxefs  ready  for  corre£lion.  Thus,  while 
uie  printers  ilept  the  editor  was  awake,  by  which  means 
he  compleled,  in  lefs  than  20  months,  his  fplendid  edi- 
tion  tS.  Shakerpeare  in  15  vols.  odavo }  a  labour  almoil 
incredible,  and  by  which  the  energy  and  pertevering 
powcrs  of  hls  mind  were  fully  proved. 

He  probably  reiled  fatisfied  with  bang  a  commentator 
from  the  particular  habits  of  his  life^  and  lus  derotion  to 
the  name  of  Shakefpeare.  But  at  tbe  fame  time  he  was 
•  claflie«l  ichplar  of  the  firil  order,  and  well  acquaint- 
cd  with  the  belles  lettres  of  Europe.  He  ftudied  andent 
and  modem  hiilory  }  and  particularly  that  of  his  own 
country.  His  geiuus  was  ftrong  and  original }  his  wit 
abundant ;  his  imagination  of  every  colour  ;  and  his  fen- 
tinsents  enlivened  with  the  moil  brilUant  espreilions. 
ISs  eloquence  was  logical  and  animated ;  bit  deicrip. 
tions  were  fo  true  to  nature,  his  figures  fo  curibuily  le- 
leOed,  and  fo  hapinly  grouped,  that  he  might  be  regard> 
ed  as  a  fpeaking  Hogarth.  Hei  fcattered  his  wit  and  his' 
liutnaur  too  feeely  around  him,  and  they  were  not  loft 
far  «rant  of  gathering. 

IWL:  Steeyens  had  a  very  handlome  fortune,  which  he 
nnanaged  with  diicretion.  His  generofity  was  equal  to 
his  Ibrtune ;  and  though  not  proiure  Of  his  mon^  to 
ttordy  beggars,  few  perfons  diftributed  with  more  fibe- 
rali^  to  troly  deferving  objeds.  He  poflefled  all  the 
graccs  of  ontward  accompGihment,  at  a  period  when  ci- 
vilit7  and  politene&  were  charaderiilics  of  a  gentleman. 
He  bequeathed  his  raluable  Shakefpeare,  illuitrated 
vrith  about  1500  psints,  to  Lord  Spencer }  his  Hogarth 
peric^I,  with  the  exception  of  one  or  two  pieces,  to 
"WLr  Windham  ;  and  his  coH:re£Ied  copy  of  Shakefpeare, 
tvith  200  guineas,  to  his  friend  Mr  Read.  He  died  iit 
th«  month  of  January  1 800,  ebout  65  years  of  age. 

STEGANOGRAPHY,  the  art  of  fecret  writing, 
«r  or  writing  in  ciphers,  known  only  to  the  perrons  cor- 
reipoAding.     Sce  Ciyh&r. 

STELL  ARIA,  a  genus  of  plants  bclonging  to  the 
VoL.  XIX.  Part  IL 


parties  fells  a  thing  for  wbat  tt  is  not  s  as  if  I  fell  an 
cAate  fbr  my  Own  which  belongs  to  anothcr,  or  convey 
a  thing  as  free  and  clear  which  is  already  engaged  to 
another,  Or  put  oif  copper  for  gold,  Su:. 

STEM,  in  Batany,  ihat  part  of  a  plant  arifing  out 
of  the  nx3t,  and  which  fuftains  the  leaves,  ilowerS| 
fruits,  &c.  By  walhing  and  rubbing  the  ilems  of 
trees,  their  ahnual  increaie  is  promoted  ;  for  the  me- 
thod  of  doing  which,  fee  the  atticle  Tree. 

ST£M  ofa  Sh^,  a  circular  piece  of  timber  into  which 
ihe  two  fides  of  a  ihip  are  united  at  ihe  fore-end  \ 
the  lowet  end  of  it  is  fcarfed  to  the  keel,  and  the 
bowfprit  reib  upon  its  upper  end.  The  ftem  is  fonn- 
ed  of  one  or  two  pieces,  according  to  the  iize  of  the 
Teflel  j  and  as  it  terminates  the  ihip  forward,  the  ends 
of  the  wales  and  planks  of  the  fides  and  bottom  are  let 
into  a  gniore  or  channel,  in  the  inidft  of  its  iiir&cej 
from  the  top  to  the  bottom  ;  wlych  operation  is  called 
rabiting.  The  outfide  of  the  ftem  is  uTually  marked 
with  a  fcale,  or  divifion  af  feet,  according  to  itt  per- 
pendicular  height  firom  the  keel.  The  mtention  of 
this  is  (o  afcertain  the  draught  of  water  at  the  fore- 
part,  when  the  ihip  u  in  preparation  fbr  a  iea-voyage, 
&c.  The  ftem  at  its  lower  end  is  of  equal  breadth  and 
thickneis  with  the  keel,  but  it  grows  proportionally. 
broader  and  tbicker  towards  its  upper  extremity.  See 
SmP-BuiUmg. 

STEMMATA,  in  the  hiOnry  of  infefts,  aie  three 
imooth  hemifpheric  dots,  placed  genetally  on  the  top 
of  the  head,  as  in  moft.  of  the  hymen<^tera  and  olher 
claflet.    The  name  was  firft  inttbduced  by  Linnteus. 

STEMGDIA,  a  genus  of  plants  belonging  to  the 
clafs  didynamia  ;  and  in  the  nataral  fTftem  r3nging.un- 
der  the  ^oth  order,  Per/otiata.     See  Botant  Indete. 

STEMPHYLA,  a  word  ufed  by  tbe  andents  to 
exprels  the  hufiu  of  grapes,  or  the  remains  of  the 
preilings  of  wine.  The  fame  word  is  alib  ufed  by  fome 
to  expreis  the  remaining  mais  of  the  oiiTes,  aner  the. 
oil  is  preSed  out. 

STEMPHYLITĔS,  a  name  given  by  the  andents 
to  a  fort  of  wine  preAed  hard  from  the  huAcs. 

STEMPLES,  in  mining,  oro&  bart  of  wood  in  the 
ihafts  whioh  are  funk  to  mines. 

In.many  places  the  way  is  to  fink  a  perpendicular 
bole,  or  AiaR,  the  fides  of  which  are  ftrengthened  iirom 
top  to  bottom  vrith  wood-work,  to  prevent  the  earth 
from  &Iling  in  ;  the  tranfverfe  piecet  of  wood  are  called 
Jlemplet,  and  ,by  means  of  thefe  the  nuners  in  fome  placei 
defcend,  without  ufing  any  rope. 

STEMSON,  in  a  ihip,  an  arching  pvtce  of  timber 
fixed  within  the  apron,  to  reinforce  the  fcarf  theteof, 
in  the  iame  manner  at  the  apion  Tupports  the  iairf  of 
the  ftern.  Iri  large  (kipt  it  it  ufually  formed  of  two 
pieces, 
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CHAP.   I. 

T^HE  art  of  denography,  or  Ciort  writing,  was  knowti 

X      and  pra£Uled  by  moft  of  the  ancient  civilized  na- 

tions.      The  ,£gyptians,   who  were  didinguiAied  for 

leaming  at  an  early  period,  at  firft  espreiTed  iheir  words 

by  a  delineation  of  figures  called  kieroglyphics.    A  inore 

concife  mode  of  writing  feems  to  have  been  afterwards 

introduced,  in  which  only  a  part  of  the  rymbol  oir  pic- 

•  Vii!e   ■    ture  was  drawn.     This  anfivered  the  purpole  of  iliort- 

Biattr/,     hand  in  foine  degree.     After  them  the  Hebrews,  the 

J>iog.L>er  Greeks,  and  the  Romans  •,  adopted  diiTerent  methods  of 

"*'  abbreviating  their  words  and  fentences,  fuited  to  their 

iefpeftive  languagee.     The  initials,  the-  finals,  or  radi- 

cals,  often  ferved  for  whole  words ;  and  various  combi' 

nalions  of  thefe  fometimes  formed  a  fentence.   Arbitracy 

marks  were  Iikeiviie  employed  to  determine  the  meaning, 

and  to  aflift  legibility }  and  it  feems  probable  that  eveTy 

writer,  and  every  author  of  antiquity,  had  fome  pecu- 

liar  method  of  abbreviation,  calcylated  to  facilitate  the 

expreftion  of  his  own  fentiments,  and  intelligible  only 

to  himfelf. 

It  is  alfo  probable,  that  fome  might  by  _thefe  meanj 
take  down  tne  heads  of  a  difcourfe  or  oration  ;  but  iew, 
very  few,  it  is  prerumed,  could  have  Eollowed  a  fpeaker 
through  all  the  raeanders  of  rhetorie,  and  noted  with 
precilion  every  ryllable,  as  it  dropt  fiom  his  mouth,  in 
a  manner  legible  even  to  thcmfelves. 

To  arrive  at  fuch  confummate  perfeflion  In  the  art 
was  referved  for  more  modem  times,  and  i«  ftill  an  ac 
quilition  by  no  means  general. 

In  every  language  of  Europe,  till  about  the  clole  of 
the  i6th  century,  the  Roman  plan  of  abbreviating  (viz. 
fubfiituting  the  inltials  or  radicals,  with  the  help  of  ar. 
bitraries,  for  words)  appears  to  have  becn  employed. 
Till  then  no  regular  alphabet  had  been  invented  ex- 
prefsly  for  ftenograohy,  when  an  Englith  gentleman  of 
the  name  of  Wi/Iit  invented  and  publi{hed  one  (B).  His 
|lan  was  foon  altered  and  improved,  or  at  leaft  pretend- 
cd  lo  be  fo.     One  alteration  fucceeded  another}  and  at 


intervals,  for  a  tries  of  years  paft,  jbme  raeh  of  Inge- 
nuily  and  applicatlon  have  compofed  and  publiihcd  {y- 
ftems  of  ftenography,  and  doubtlels  have  themielves  reap- 
ed  all  the  advantages  that  attehd  it.  But'  among  the 
various  metliods  tbat  have  been  propofed,  and  the  dif- 
ferent  plans  that  have  been  adopted  by  iadividuals,  none 
has  yet  appeaied  fortunate  eiwugh  to  gain  gener«l  ap- 
probation  ;  or  proved  fu!Iiciently  (imple,  clear,  andcon- 
cife,  to  be  univerfally  ftudied  and  pra£lifed. 

Some  fyftems  are  replete  witb  unmeaDing  lymbol), 
perplexing  arbitraries,  and  ill-judged  cantrafUons ; 
which  rendcr  them  fo  difticult  to  be  attained  by  a  coir.- 
mon  capacity,  or  ordinary  application,  that  it  is  not  to 
be  wondered  at  if  th-^^^tiaye  funk  intp  negle£(,  and  are 
now  no  longer  know"!?  (c).  Otler  lyAtros,  by  being 
too  proIix,  by  conlainrng  a  multiplicity  of  charadenj, 
and  thofe  chara^ters  not  fimp1e  or  eafily  remembered, 
become  ineSe^iual  to  the  purpolĕ  of  expedition,  and  arc 
only  fuperior  in  obfcurity  to  a  common  hand.  Suai^ 
again,  not  only  reje£l  all  arbilrarits  and  contraf\iiRis, 
but  cvcn  preporilions  and  teiminations^  which  lail,  if 
not  too  Iaviflily  employed  and  baBly  deviftd,  bighly 
contribute  to  proinote  both  expeditio»  and  legibiutyi 
and  thou[:h  they  reducc  tlieir  cliaraAers  te  fewer  tbaa 
can  poinbly  expre{s  the  various  modiScations  of  ibutid, 
yet  they  make  nearly  one  half  bf  thcm  coinpIex.  In  the 
dirpoiition  of  the  Vowtls,  ibere  Is  the  greatett  perplesity 
in  moR.  fyflems.  A  dot  is  foinetimesTubnitut(d  for  sH 
the  vowels  indi^crimlnately^  and  tbe  jud|;ement  is  left 
to  dctermine  which  letter  out  of  £x  any  oot  b  intended 
10  exprefs  ;  qr  a  mlnute  i^ace  is.  allotted  tbem  >  fo  that 
unlefs  they  be  aiTangedT  with  mathematical  preci£(m 
t1iey  cannot  be  diAingiiilLed  from  one  another ;  but 
fuch  a  minute  attentlon  is  iDconfiftent  with  the  nature 
of  Aiort-hand,  which  Aiould  teacb  us  to  write  dawn  in 
a  ihort  tlme,  as  w«ll  as  in  iroall  bounds,  wliat  we  wilh 
tb  prererve  of  wliat  we  hear.  Nor  is  the  plan  of  ]iftli)g 
thc  pen  and  putting  the  next  conronant  in  the  yowcTs 
place,  in  the  middle  of  words,  leisliable  to  objefUom} 
or  that  of  reprefenting  all  the  ToweU  by  diftind  cha- 
raders,  being  obylouOy  ill  calculated  fbi  facility  «nd 

difpatch, 


(a)  The  Talue  of  Aenography  is  not  unknown  to  the  learned  ;  and  tbe.care  and  fucce&  with  which  it  hat  beeo 
lately  cultivated  in  thelc  lungdoms  will,  in  all  probability,  ibon  reuder  it  an  c^cA  of  general  attenlion.  No 
«ne,  howeYer,  appears  to  us  to  have  iiroplified  and  ii»proved  the  ait  fo  Bucb  as  Dr  Mavor,  author  of  Uaher/ol 
Stenography,  who  has  liberally  peraiitted  us  to  prefent  our  readers  wkh  a  compleJle  tIcw  of  his  fcbeme.  To 
thafe  who  wifli  to  beconie  proficients  in  Short-writing,  wc  eamcAly  recoiamcnd  his  entire  pablication  (printed 
for  Cadell  and  Davis,  Strand,.  London),  which  in  many  fcheols  of  the  firfi  reputation  now  f«irms  a  deiĕived  clals- 
book. 

(b)  Mr  Locke  layt,  a  regular  method  of  thort-writing  feeros  to  bc  known  and  pia£lifed  only  in  Biitain.  Thii 
is  not  now  the  cafe  }  and  indecd  there  is  no  reafon  to  doubt  wbcther  charaAers  may  net  bc  inyented  to  »pRfi 
the  Tarious  founds,  or  letters,  cmployed  in  any  language,  dther  ancicnt  or  modein. 

(c)  A  lift  of  writcrs  on  Aenography.  Mr  Addj,  Alrid^e,  Angell,  Annet,  Blandemore,  Blclĕt,  Botleyi 
Bridges,  Byrom,  Coles,  Crofs,  Dix,  £verardt,  Ewcn,  Facey,  Karthing,  Gibbf,  GKeme,  Gumey,  Heath,  Holdf- 
worthj  Hopklns,  Jeake,  Labourer,  Lane,  Lyle,-  Macauley,  Malon,  Mavor,  Metcalfc,  Nicholas,iPalmer,  Kcb, 
Ridpatb,  SheltoD,  Stee^,  Tanner,  Taylor,  ThiekneiTe,  Tiffen,  Webfter,  \Vefton,  ■WiUiamibn,  Willisi  JB»I>. 
and  Willls,  &c. 
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^patcKi  and  conic^uenlly  in3i;;Jflible  into  any  u(eful 
fyft«n. 

It  is  to  be  confeffed,  th*t  the  perfon  who  iirll  propo- 
fed  the  bmiSion  of  v6wels  in  the  nriddle  of  wdrds  (d), 
wfiicH  it  h  obvious  arc  not  wanted,  and  invented  let- 
ters,  which  could  be  conneded  as  in  a  running  hand 
without  )ifting  the  pen  in  the  middle  of  the  word,  nutde 
»  real  impro^-enwnt  ori  the  works  of  his  predeceirorsi 
But,  in  fine-,  ttio(i  fyftems,  either  in  their  plan  or  esecu- 
tion,  labour  Onder  fome  capital  defe£t,  attended  with 
circumAances  hi^hly  dircouraging  lo  the  learner,  and 
which  in  a  g^eat  m^fare  (iefeat  tlie  «nd  c?  their  inven- 
ticn,'  by  being  too  complicated  to  be  leamed  (vitb  eaiie 
and  remcmbcred  with  accui-acy,  or  to  be  pra£)ired  with 
the  e^pedidoh  which  is  requirite  ;  and  fo  difBcult  to  be 
decrphered,  that  a  ma»  can  icarcetj  rcad  what  he  has 
j«ft  written. 

'to  obviate  thefedefefts;  to  provide  againft  proliuty 
and  cancifenefs,  which  migkt  occaAon  obicuritj  }  to  ex- 
hrbit  a  fyftem  founded  on  thc  iintpleA  principles,  which 
might  be  ea(ilf  learnsd  and  read,  and  jet  bc  capable  of 
the  utmoft  e.xpedilion — were  the  motives  that  gav«  rilii 
to  the  prefentattfmpt. 

This  meth«d  wiU  bo  f«und  diATcrent  from  any  yet 
pab1t(h«d,  tmi  fDp-rior  t»  all  m  the  difpofit>on  of  the 
vowei».  and  th«-fac>Rty  of  arrarrging  them ;  die  conioCan 
in  placing  which  fcem$  to  delraA  from  the  merit  of  ths 
fceft  performimces  on  ibĕ  fobjeft  }  and  it  may  be  affirm-  , 
ki,  wtthottt  ortcntation,  thht  charafters  Timpler  in  their 
{brm,  and  more-  per(e£t  ii>  their  union,  have  not  bcen 
applied  t»  the  a*t  of  (lenography. 

As  iTell  as  tt  could  be  determined,  tlie  (imp4eft  cha- 
raAers  are  appropriated  to  the  letters  moft  urually  em- 
ployed  :  indeed,  a»  far  a»  poAible,  thofc  which  are  com> 
plex  h^ve  been  rejcAed  ;  btit  as  !t  was  an  objeft  alwayi 
kept  m  view'that  the  writing  (hould  be  on  a  line,  a  few 
aie  admitted  into  thc  alphabet  for  that  reafon, 

The  charaAers  (ior  the  double  and  triple  confonantS 
are  the  eafieft  that  cotild  be  inrented,  con(iftent  with 
perfpicuity  (e)  ;  for  care  hai  been  taken  to  provide 
•gsinft  aU  oblimrity  which  might  ari(e  by  ad<)pting 
lenei»  too  (imilar  in  th«r  formation  ;  and "  wiib  re- 
fpeA  to  the  pr?pofil4otis  and  terminationj,  thoR:  which 
oceur  moft  freqnently  arc  e!ipreffed  by  ihe  (tmpleft  cha- 
raAen,  whtch  will  be  found  p«rfeftly  eafy  in  tHeir  ap- 
plication. 

■    The  arbitraries  are  few  in  number  (f),  and  the  arbi- 
trary  abbreriation»,  as  they  are  entirely  Irom  Ihe  letters  ' 
of  Ae  alphabet,   and   ehofen  h»m  iimt  thoufand»  of 
words  in  common  ufc,  will  well  repay  the  leamer  for 
an  hour's  trouble  in  committing  them  to  memory. 

The  laft  chapter  lays  dnwa  a  fcheme  of  abbreviation, 
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compciiĕd  in  a  few  nilcs,  perfeftly  eary  to  b«  und«tftood 
and  prafti(ed  by  {iroGcients  in  this  art,  wKich  we  hopc 
will  anfwer  the  expeftation  of  the  author,  and  will  be 
feand  frce  from  the  perplexity  complained  of  in  man/ 
fyltems  wherc  abbreviation  is  admitted.  The  princip^ 
rules  are  new,  are  fo  eafy,  fo  exlenfive  in  their  ufe,  and 
ta  con(ifteiit  with  expeditioa  aod  .iegibility,  if  applied 
with  judgement,  that  they  ajone  might  fuftice.  Ti)« 
learner  is  however  advifed  by  no  means  to  adopt  any 
o[  them,  tiil  experience  has  convinccd  him  that  thej 
may  be  uPed  without  error  or  injury  to  legibility.  All 
abbrevialing  rules  are  fuited  to  thoie  only  who  have 
made  fume  prQgTefs  in  the  ftenographic  art ;  for  aU 
though  they  certainly  promote  expeditSon  in  a  wondcr. 
ful  manner,  and  aiFord  the  greatell  ealt:  to  a  proGcient, 
yet  a  leamer,  as  e.\pedition  is  not  bis  firft,  tbough  his 
ultimate  view,  (hould  admit  of  nolhing  that  in  the  leaft 
tenders  the  reading  diiHcult. 

CHAP.  II. 

The  £nelifti  alphabet  conlifts  of  twenty-fix  letters ;  _    ' 
fix  of  whicn  are*vowels,  «,  e,  i,  0,  ti,  and  ys  «nd  thcrai  p^^tT 
pther  twenty  confonants,  b,  e,  J,  f,  g,  A,  i,  /,  m,  n,p,  q,  piesof  fte- 

r,  /,  /,  V,  «,  and  ».  nography. 

This  alphabet,  as  i*  ob&rvcd  by  tbe  beft  grammari-  •  Loiotb'r 
ans  that  have  written  on  the  language,  is  both  defeftive  <^'^">- 
aad  redund^t  in  exprefling  the  varioos  modiScations  di^^fi^f* 

"•""^     •  .      .  Sberidan'1 

CuAom  or  prejudice  has  alligned  (bme  letters  a  place,  trsiures  ok 
when   otliers   would  with    much   more   propriety  tit- Elocvti»n. 
prefs  tke  fame  ibund :  and  to  this  may  be  added,  that 
feveral  letters,  f(Hnetimes  in  one  word,  feem  to  be  ad- 
mitted  for  no  other  reafon  than  to  perplex  a  young  be> 
gtnner  orv  foreigner,  as  an  obftruftion  to  true  pronun- 
ciation,  and  to  add  to  the  apparent  length  of  the  word, 
when  they  are  entirely  quiefcent  and  ufelefi.     That  this  ' 
rs  the  genius  of  the  orthography  of  our  language'  muft 
be  perceived  by  the  moft  fuperficial  obferver ;  but  no 
modem  tcngue  is  abfolutely  he.t  from '  the  fame  eX' 
ceptions.     In  particalar,  the  French  has  a  great  num> 
ber  of  dormant  letters,  which,  it  is  obvious,  render  thc 
pronunciation  more  diSicalt  and  perplexing  to  leam- 
ers  (g). 

fiat  as  it  is  neither  our  bufine(s  nor  our  intention  to 

propofe  a  mode  of  fpelling  different  from  that  in  com- 

mon  ufe,'  when  applicd  to  printing  or  long-hand  vrriting 

(fince  feveral  innovators  in  orthography  have  fallen  into 

«oniempt,  and  their  plans  have  been  only  preferTed  as 

beacons  to  wam  others  of  the  folly  of  endeavouring  to 

fubvert  eftafoli(hed  principles  f )  ;  we  (hall  only  obferve,  f  $refaei 

tbat  in  Acnography,  where  tbe  moft  expeditioas  and  *<>  John. 

4S2  coneife/'"''^^'"- 

^  tto/uuy. 


'  (d)  Mr  Byrom  rejeSed  v6wel$  enrirely  in  the  middle  of  words,  as  others  before  him  had  only  done  partially. 
Without  critically  e.ramtnine  the  exectrtive  part  of  his  per(wmance,  which  is  very  defeftive,  it  muft  be  owned, 
that  it  isr  above  the.reach  of  haman  ingenuity  to  exceed  hi^  'general  plan ;  which  for  ever  muft  be  the  bafls  of 
'«very  (iiture  rational  fyftem. 

(e)  Thofe  for  tk  and  cA  may  be  either  made  upright  or  (loping  to  the  right. 

(r)  Thele  are  not  by  any  means  prefcrib'cd ;  they  iliay  be  employed  or  not  aecofding  to  th«  hnej  of  (tst 
.le^mer. 

(g)  The  Latin  and  Greek  claim  a  juft  fnperiority  over  every  modem  tongne  in  this  refped.  In  them  ho  con- 
tatmn  or  doubt  can  ari(e  fi-om  th<  manner  of  ijpelling ;  and  the  reader  can  fcaTcely  be  wfong  (tmlefs  in  quantity) 
in  founding  all  the  lelten  he  kes,  > 
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concife  metbocl  U  tlie  bell,  tf  conililent  with  perfpiciut7, 

the  &Uowing  (unple  niles  are  Audioud/  to  be  legarded 

and  pra^&d. 

Roles  fi>r         KlU.E  L  All  qmefcent  confonants  in  words  are  to 

tbe-coofo-   be  dropped  j  and  the  orthography  to  be  dire£\ed  6n\j 

nants.         hy  the  pronunciation :  which  being  known  to  all,  wiU 

tender  this  art  attainable  by  tbofe  who  cannot  fpeU  with 

preciSon  in  long  hand. 

RuLE  II.  When  ihe  abfence  of  confonant«,  not  en>- 
tirely  dormant,  can  be  eafily  known,  they  may  often  be 
omitted  without  the  leaft  obfcurit7. 

RuLE  III.  Two  or  fometinies  more  confonants  may, 
to  promote  greater  espedition,  be  exchanged  for  a  fingle 
one  of  nearly  fimilar  found  ;  and  no  ambiguity  as  to  the 
>  meaning  enfue  (h). 

Ruu:  IV.  When  two  confonants  of  the  lame  kind 

or  fame  ibund  come  together,  without  an^  Tbwd  be- 

tween  them,  only  one  u  to  be  exprefled  ;  but  if  a  vowel 

or  Towels  interrene,  both  arc  to  be  written  :  only  ob- 

ferve,  if  they  are  perpendicular,  honzontal,  or  oblique 

lines,  they  muft  only  be  drawn  a  fize  longer  than  ufual  j 

.  and  chanAers  with  loops  muft  have  the  fize  of  their 

^%       headsdoubled».  ' 

D  VIL         Might  is  to  be  wrltten  mit,  fight  /ir,  ma<;}une  majhtn^ 

3  enough  *iti(f,  laugh  /a/,  prophet  projei,  phyfics  J!/!it, 
Firft  rule  through  tiro^,  forogn  fortn,  fovcreign  foveren,  pialm 
»cmpu-    Jgt^  receipt  refet,  write  rite,  wright  rit,  idand  Uand, 

knarery  navery,  temptation  temtation,  knife  nyit,  flick  ^ 
ftUt,  thigh  thi,  honour  onour,  indi£lment  inditement,  ac- 

4  <iuaij||t  a^uainti  chaos  kaot,  &c. 

Scrend  rule  Strengthy?rra//j,  length  lentk,  iTiend(hipyr«n/i&^,  con- 
^!'''^  TM&.  couei,  coramandment  comanment,  conjund  conjunt, 
hnmble  kumle,  lumber  lumer,  Aumber  Jlumer,  number 
_  S  numer,  e«mplary  exem/ary,  &c. 
Third  rule  Rocks  rox,  »&i  ais  or  ax,  hSia  falt  or  fax,  diitrids 
&T  4*«*'.  <»  ^i^riic,  affeas  qfeis  ot  afex,  »{[&&»  aJtiisoT 

g         qflix,  conqiter  konhr,  && 

Toarth  rtkle     Letter  leler,  little  litU,  command  comand,  error  eror, 

riempli.     tetror  leror,  &c    But  in  remendter,  m»ment,Ji/ler,  and 

"*  fiich  like  words,  where  two  confonants  of  the  fame  name 

haTe  an  interreuing  vowel,  bot)i  of  them  muil  be  writ- 

♦  ten. 

Thefe  four  rules,  with  their  examples,  being  care^ullj 

conlidered  by  the  leamer,  will  leave  him  in  no  doubt 

concerning  the  difpolltion  and  management  of  the  con- 

fonants  in  this  fcheme  of  (hort-writing  }  we  ihall  there- 

fare  proceed  to  lay  down  rules  for  the  application  of  the 

_  ,  7         Yowels  with  eafe  and  expedition. 

thc  TOweis.      Roi*  I-  Voweli,  being  only  fimple  articulate  {bunds, 

tkough  they  are  the  conne£iives  of  confonants,  and  cm- 

»    ployed  in  cTcry  word  and  every  fyllable,  are  not  necef- 

fary  to  be  inferted  in  the  middle  of  words  }  becaule  the 

eoafonants,  if  fuUy  pronounced,  with  the  ailiilance  of 

conneAion,  will  always  difcover  the  meaning  of  a  word, 

and  make  the  writlng  perteAIy  legible. 

RuLS  II.  If  »  Yowel  is  not  ibiiogly  aecenUd  in  the 
mctpient  fyUabIe  of  a  word,  oi  if  it  is  mute  in  the  final, 
k  is  like«Rfi»;to  be  omittcd  ^  becade  the  fouiul  of  the 
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incipient  vowet  is  ofter>  irapUed  in  tliat  of  tbe  flfft  eail'. 
ibnant,  which  wtll  confequently  itipply  its  place. 

RuLE  III.  But  if  the  rowcl  conltitutes  the  fij^  or 
lait  fyUable  of  a  word,  or  is  ftrongly  accent^d  at  its 
beginning  or  end,  that  Towel  is  continuaUy  to  be  wiit- 
ten. 

RuLE  IV.  If  a  word  begins  or  end<  with  two  or  nMre 
Towels  though  feparaled,  or  when  there  b  a  coalition  of 
Towels,  as  in  diphthongs  and  triphthongs ;  only  one  af 
them  is  to  be  expreffed,  which  muft  be  that  wbich  agrees 
beft  with  the  pronunciation. 

.  RuLE  V.  In  monofyUabIes,  if  tbey  bcon  or  end  with 
a  Towel,  it  is  always  to  be  iniĕrted,  tmleu  the  vowel  be 
e  mutc  at  the  end  of  a  word. 

Such  are  the  general  principles  of  this  art }  in  Tindi- 
cation  and  fupport  of  which  it  w31  be  needle6  to  o&r 
any  arguments,  when  it  is  conSdered  that  breTity  and 
expedition  aie  the  chief  obje£b,  if  coniiiAent  twith  kgi- 
biUty  ;  and  the  fubfeqaent  ipeciment  in  the  orth<^nphy 
recommended  wUl,  we  hope,  be  fuilicient  to  ihow  thtt 
theie  is  no  leal  deficiency  in  the  Uft  mentioned  paiti- 

or  dty,  as  rfnl  bngs,  to  frv,  1t,  na  oby  Inn. — A  mn  *bt^*^'^ 
wd  avd  blm,  ihd  be  fi:kmfpk  in  al  hs  axns,  nd  ndTr  ^^^^ 
•l  hs  mt  to  pls  eny  bdy.— I  wd  nt  firm  any  knxss  wth^^^, 
a  mn  who  hd  no  rgrd  tt  hmslf ;  nthr  wd  I  blT  a  mn  wha 
hd  ons  tld  me  a  li. — Onr  is  of  al  thngs  the  mft  df  klt  to 
prfrv  ntmihd'-,  nd  whn  ons  mpchd,  Ik  the  chfity  of  a 

wmn,  nvr  ihns  wlh   its  wnid  Uir Wth  gd  mnn, 

kmplfms  nd  an  efy  plt  adrs,  mny  mk  a  fgr  in  the  wtl, 
whs  mnl  ablts  wd  ikrHy  hv  rsd  thm  aby  thc  mk  of  a 
ftmn.— Idlns  is  the  pmt  of  a  thfnd  msiitns,  wch  ar  nTi 
ilt  by  the  ndftrs :  it  is  a  pn  nd  a  pnihnut  of  itslf,  nd 
bmgs  wnt  nd  bgry  in  its  tm. — ^Vrtn  is  the  £rft  tiing  tht 
ihd  De  rgrdd  $  it  is  a  rwrd  of  itslf ;  mks  a  mn  i^tbl 
hr,  nd  wl  mk  hm  etmly  hpy  hritr.— >Pnl  it  a  mft  pnit 
psn,  wch  yt  ws  plntd  by  hTn  in  ur  ntr,  to  rs  ur  cmlm 
to  imtt  grt  nd  wrthy  krktrs  or  axns,  to  xt  in  us  a  sl  fr 
wht  is  rt  nd  sA,  nd  a  Idbl  ndgnfn  gnft  opriis  nd  wtks 
of  any  knd  of  nkyty ;  in  ihtt,  to  mk  «:ft  *t  a  prpr  vlu  opn 
iuvils,  nd  dfps  a  wrthls  f lo,  hu  evr  xltd,  Ths  ir  prd  is 
a  vitu,  nd  my  giUy  be  kld  a  grtns  of  11.  Bt  pid,lk 
othr  pfns,  gnrly  fxs  upon  mg  obgks,  or  is  apld  in  mg 
prprfns.  Hu  kmn  is  it  to  fe  a  rtch  whm  cTry  ts  hs 
radrd  mirbl,  nd  cTry  fly  kntmtbl,  vlng  hinflf  on  hs  fai 
brth,  nd  bftng  thi  iUds  niRtrs,  of  whm  he  nhrts  nthng 
bt  the  nm  or  ttl !  nlRrs  who  if  thy  nu  hm,  wd  dfii  thr 
dfndnt  wth  kntmt.  But  al  prd  of  ths  frt  is  f  ly,  -  nd  etr 
to  be  avdd. 

CHAP.  m. 

As  tbe  whole  of  this  «rt  depends  upon  a  tegnlar  me' 
thod  and  ii  Ample  alpbabet,  we  haye  not  only  endea- 
Toured  to  eftabliih  the  {ormer  on  iatit&Aoiy  piinciples, 
but  haTC  been  carcRil  to  appropriate,  according  to  tbe 
comparatiTc  fre<}uency  of  their  occuirence,  fiich  chaiac- 

tets 


(h)  6y  tbia-iule  likewifef  and  v  in  the  middle  of  words,  but  nerer  in  tbe  begiiming,  may  fae  excfaangcd  fbt 
i  mdff  when  they  admit  oit  an  esCer  conoeiling  with  tbe  fi)Uowing  chaiader^oc  TtiU  make  the  wtiting  appeir 
neateb 
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•ters  (ot  tlM  lcttets  %s,  n&tt  repeated  trids  «nd  alteti- 
tions,  were  canceived  to  be  the  beft  adapted  for  dif' 
P*tch. 

The  Aenographic  alphabet  conMs  of  i8  diAinS  cha- 
laAcrs  (712.  two  for  tbe  Towels  and  the  rett  for  the  con- 
fonants),  taken  ham  lines  and  femicircular  cums ;  the 
fonnation  and  appljcation  of  which^wc  Ihall  nowexplain, 
beeinning  with  the  vowels. 

For  the  three  firfl  vowels,  «,  e,  and  i,  a  comma  is  ap> 
pr<q>riated  in  difiiercnt  poStions ;  a«d  for  the  other 
three,  o,  «r,  and  y,  a  point>  The  comma  and  point, 
when  applied  to  «,  and  o,  is  to  be  placed,  as  in  the  Platĕ 
DYII.  at  the  top  of  the  next  chara£ter  ;  when  for  e 
and  (I,  oppofite  to  the  nuddle  >  and  when  for  t  and  y,  at 
the  bottom.    ■ 

This  arrangement  of  the  rowels  is  the  moft  fimple 
and  didind  that  can  ea^ly  be  tmagined.  Places  at  the 
to|i,  the  middle,  and  the  bottom  of  chara^ters,  which 
make  threc  di£Ferent  poSdons,  are  as  eafily  diilinguiihed 
&om  one  another  as  any  three  &parate  chara£ler5  could 
be  }  and  a  comma  is  made  witb  the  (ame  £actlity  as  a 
-pmnt. 

Simple  lines  may  be  drawn  fbur  diSecenl  way«  ;  per- 
pendicular,  horizontal,  and  with  an  angle  of  about  45 
degrees  to  the  right  and  left.  An  arcendin^  oblique 
line  to  the  right,  which  will  be  perledly  difitB£t  from 
the  reft  when  joined  to  any  other  charaAer,  may  like- 
wt&  be  ■diBJtted.  TheTe  charaders  beine  the  fimpleft 
in  nature,  are  afiigned  to  tboie  five  contonants  wnich 
moft  frequentl7  occur,  viz.  /,  r,  I,  c  hard  or  k,  and  c  foft 
or  *. 

Ever]r  circlc  may  be  divided  with  a  perpendiculat  and 
h»rizontal  line,  fo  as  to  fonn  likewire  four  dilUn£t  cha- 
raders.  There  being  tbe  nezt  to  lines  in  ihe  fimplicity 
of  their  fbrmation,  we  have  appropriated  them  for  h,  d, 
n,  and  m. 

The  charaders  exprefiing  imie  of  the  confonants  are 
all  perfe£Uy  diftin£l  from  one  another ;  eight  only  re- 
nain  which  are  neediiU,  y\z.  f,g  otj,  k,p,  q,  v,  w,  and 
« ;  to  find  charaders  for  whicn  we  muil  have  recourfe 
to  mixed  curves  and  lines.  The  charaden  which  we 
have  adopted  are  the  fimpkft  in  nature  after  thore  al- 
ready  applied,  admit  of  the  eafieft  joining,  and  lend  to 
pi^rve  lineality  and  beauty  in  the  writing. 

It  mttft  be  pbferved  that  we  have  no  charadler  fi>r  c 
when  ik  has  a  hard  found,  as  in  ca/l/e ;  or  foft,  as  in  cOyi 
for  it  naturally  takes  the  found  of  i  or  *,  which  in  all 
caTes  will  be  fufitcient  to  fupply  Its  place. 

R  likewiG;  is  teprertnted  by  the  fame  charader  as  /; 
only  with  this  difiFerence,  r  is  written  with  an  alcending 
ftioke  (l),  and  /  with  a  delcending  }  which  is  a1  <vay>to 
be  known  from  the  manner  of  its  union  wtth'the.follow- 
ing  charaAer ;  but  in  a  few  monoryllables  where  r  h  the 
valf  conSgoant  in  the  word,  and  c«iife^uently  Aands 
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alone,  it  is  to  be  made  u  h  dtofm  2n  Ae  alphabet  fbr 
diftin£lion's  fake. 

Z,  as  it  is  a  leiter  ieldom  employed  in  the  EngUBt 
language,  and  onlj;  a  coarfer  and  hardet  expiefiioa  m  /, 
muft,  be  fupplied  bv  *  wbenever  it  oectirs ;'  as  fbr  Zedt- 
kiah  write  SeJekiah,  &c. 

CHAP.   IV. 

The  prepofitidiis  and  teminations  in  this  fcheme  >rej^Q]^,  j^^ 
fo  fimple,  that  the  greatett  benetit  may  be  reaped  tirom  prepoStioA 
them,  and  vety  little  trouble  required  to  attain  thAn  ;u>d  temir' 
as  the  incipient  letter  or  the  incipient  confonant  of  ril  Datioos. 
the  prepoGtions  and  of  leveral  of  the  terminations  is 
ufed  to  exprels   the  whole.    But  although   in  PlatlB 
DVII.  fuffictent  fpeciment  are  giveii  of  the  maiuier  of 
their  application,  that  the  leatner  of  lefs  ingemAy  or 
more  flow  perception  may  bave  evety  Bfliftai>ce,  tve  hare 
fub}oined  the  folloiving  direSioits. 

RuLE  I.  The  prepofition  is  altways  to  be  wtitten 
without  jmning,  yet  fo  near  as  plainly  .to  ftiow  what 
word  it  belongs  to  >  and  the  beft  way  is  to  obTer^e  thte 
(ame  order  as  if  the  whole  was  to  be  canne£led. 

RuLE  II.  A  prepofition,  thongh  tbe  fan>e  lĕtter» 
that  conftitute  it  may  be  met  with  in  the  middle  or  ettd 
.of  a  word,  iJi  never  to  be  uied,  becauii:  it  would  expofe 
to  obfctirity. 

RuLE  III.  Obferve  that  the  prepeCtion  dmin  n  ez- 
preired  by  the  votvel  e  in  its  proper  pofition ;  and  isr 
anti,  anta,  ante,  by  the  vowel  »,  nrhich  the  radical  part 
of  the  word  will  eaftly  diftinguiih  from  being  otily  iiiB^ 
Towels. 

The  firft  tule  for  dte  prepoStiont  is  (allowbig  (bclr 
exceptions  as  may  be  leen  in  the  Plate)  to  be  oWihTed' 
fer  die  terminations  ;  and  alfotheiecond,  tmtaiit  pauau- 
dit  i  cxcept  that  whene^er-^,  fus,  fys,  c»itr,  M4rr,  amt 
e^e  occur,  they  are  to  be  expiefifed  as  dire£feed  in  the 
feurth  mle  fbr  dte  conibnants,  whetber  in  the  begin^ 
ning,  middle,  or  end  of  words  (k).  " 

Ri>LE  IV.  The  terminative  chani£ier  ibr  tiim,fiMf. 
cion,  cian,tiiin,  is  to  be  expreffiKl  fay  a  fiiiaU  circle  joined 
to  the  neateft  letter,  and  tgrned  to  the  right ;  and  the 
plurah  tiont,fions,  ciant-,  cian»,  tiaut,  lience,,  by  a  dot  Ob 
the  Ĕttne  fide. 

Ruu  V.  The  tetminatiw  charaAer  fi>r  «^  is  to  be 
exprefled  liketvife<  by  a  fmall  eivcle,  bttt  drawn  to  tbe 
kft  hand  ;  and  its  plural  ingt  by  a  dot  f  I.). 

Rou  VI.  The  plural  fign  ^  is  to  be  added  to  tbs' 
terminative  charaders  when  neceAary.- 

RuLE  VII..  The  ieparatedtemiinattons-are  «e^er  to 
be  ufed  but  in  polyfyllablcs  or  words  ormore  fyllaMes 
than  one.  • 

Tbefe  rule*  dttly  oblenred  will  point  out  a  metbod  as 
coneife  and  elegent  as  can  be  defired,  for  exprefling  tite 

moft' 


(i)  The  chara£ter  fbr  i,  when  lineality  reqiuires  itr  may  be  made  fn>in>the  bottomiand  inverted  (Jise  Rlate  DVIlr)'' 
'  And  often  h  may  be  omitted  entirely,  or  a  vowel  may  be  {ubAituted  in  its  ftead,  without  any  injury  to  legibility,  it 
being  ratber  a  breathing  than  letter. 

'  (k)  But  in  a  few  word*  where  three  faorizantal  charadttrs  meer,  it  will  be  bettcr  to  expre(s  ihejit,  &c.  by  the 
iMiielliptical  charader  in  Plate  DVII,  oppofile  tiout, 

,  (l)  In  horizontal  chara£ters,  by  the  left  hand  is  meant  the  top^  and  by  the  right  the  fpace  belaw  the  letter  (Uie; 
%  j<Hned,  Plate  DVII.).     In  all  other  charaders  the  right  and  left  pofitions  will  naturally  be  known. 
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^  T  E  N  O  G  R  A  P  R  T. 

tnoft  Cre^Mnt  nnd  laMgeft  (trcpoGti^as  mi  MrminatioBS 
inthe  Engllili  languaRe.  If  it  Siould  be  thought  ne- 
ceOarjr  to  tncf»ie  their  nnmber  bj  the  addition  of 
otber»,  it  «ai  be  an  eafy  mstter  for  aiiy  one  of  the  leaft 
difcernment  to.  do  fo,  Jjy  proccediiig  on  the  piindpks 
before  laid  down. 


R.uiei  fcr 
abhi^Yu- 
tion. 


CHAP.  V. 

TnoooH  »  iMEe  coadSt  metbod  of  writtng,  or  ihore 
tmactoM  abhreYiationi,  may  not  be  Jndifp»:nfably  ne- 
.ceasjY.  »f  tbc  «Bregoing  dircaions  fae  pra£Hfcd  for  a 
ConfideraW«  time,  yet  cantraaion»  wiU  be  found  n- 
Uemely  ufefia  and  conv«ni«nt  tn  thofe  who  kaye  attain- 
c4  t  proper  knowledge  of  the  {abjea,  and  lead  to  a 
greater  degree  of  cKpedition,  at  the  fanie  time  that  they 
ammOk  thc  bbour  of  writing.  It  has  been  obfenred  b 
the  muoduaion,  tbat  abbreviatioB»  are  only  to  be  em- 
ployed  by  proAcients  in  thi»  art  >  bccBu&  expedition  is 
not-  the  irft,  tbough  the  ultimate,  objea  in  view ;  and 
that  an  eafy  legibility  is  «t  At  utmott  confequcnce  to 
the  tearncr  ^  which,  howew,  cannot  be  prererved,  if 
he  adopU  too  toan  thofe  vety  mle»  which  m  time  will 
«#wd  hin  tbc  greateA  ea&  when  applied  with  iudee- 
Bunt,  r  j     6 

Xho  fQU»wing  Atort  and  praaical  rales  wiUbe  found, 
we  hope,  fully  adequate  to  every  purpofe  for  which  they 
were  mtcRded,  and  are  iar  fuperior  in  the  iadlity  of  iheir 
aypiication  Eo  ai^  which  we  have  fcen. 

RotE  I.  The  uiua)  abbrenatlons  in  long  hand  are  al-- 

ways  lo  b«  foIlowed-,  as  Mr  for  MaAer,  M.D.  for  Doc- 

tor  of  Phyric,  and  Abp.  for  Archbilhop,  &c. 

'  .«BMlU.  SttbOmiiwet,  «djeaive»,  verbs,  and  parti- 

,i^«t,.  when  the  fttife  wiU  di»eft  to  the  meanW,  are 

tAhe.cnp«&d  by  their  inilial  confonant  wrth  the  di- 

&ngi)UUng  mark»  exhibited  in  PiatcDVlI.  viz.  a  fub- 

.ftant*ir,  mttft  have  the  dot  «««ajy  over  its  imtial  con- 

lonant  j  ;an:»djca>«*  niuft  have-  a  dat  under  it5  a  veri> 

is  to  be  expreffed  by  a  comma  over  its  iDJtial  confonant  • 

,«p4  »  parlKaple-  kty  a  comma  under  (m).     T!:efe  beine 

ihe  four  pnn«paJ  parts,  of  ipeeeh  wkU  be  fufficient  •,  and 

W  jdept  wiU  n«Ter  be  at .  a  lof«  to  kntw  wben  he  can 

WUh  .fafetv  apply  thisnule  t»  tbwn. 

ROLE  III.  To  render  the  writing  more  legible,  ihe 
l«ft.le«er,rf  tljeword  may  bcjoined  to  Uie  firft,  and 
the  ^oper  mark  applied. 

Rui,E  IV.  The  conAituent  or  radical  part  of  words 
efpttcially  if  they  ate.long..  wiB  ofi:en  ferve  for  the  whole! 
or  foinetimes  the  fitft:{yHaWe :  as,  we  ought  to  mod«. 
Wte  cmr  *«.  by  our  eireum.}  a  man'»  man.  co^monly 
»9pe  w^^Jor.  ' 

Rui.E  V.  AIl  long  words  withont  exception  may 
Mw.thetr^sepolitions  or  terniinntiGms  e)tpreffed  by  the 
ineipient  conronant  Qf  fuch  prepoStion  or  temmiation. 

Rui.E  VI.  When  there  is  a  great  dependtnce  be- 
tween  the  rarts  of  a  ientence,  theinitial  letter  will  often 
IttAice-,  •»  £.  M  the  eapttrf  of-Great  fl. ;  the  el-deft  * 
of  the  kmg  of  Great  S.  i»  ftyled  prince  of  W.  Every 
one,  itB  prdiuDed,  wiU  altowtW»  to  br  perfeaiy  le- 


gJWte  in  lo«g,;hand,  then  wliy  may  it  nd  Irf  Aenog». 
pby  ? 

RoleVII.  The  terminations  nefs  and  left  maybe 
omitted ;  as  'faukfulnefs  is  only  to  be  writtcn  faitkfiil; 
fi>rv}atdiufs,forv)ardi  keedltfi,  heed;  JabbornefsJth. 
horn,  &c. 

•Ri/IE  Vin.  The  lecond  and  thiid  perlbns  of  verbj, 
ending  in  eth  and  efl,  may  be  cxpreffed  hy  s;  i%,hc 
kves,  thou  leachei  ;  inrtead  of  he  /ovelh,  ihou  leaciejl: 
or  even  wilhout  t;  as,  he  {ove,  8lc. 

RuL£  IX.  Words  may  often  be  CRtirely  omittd, 
and  yet  no  ambiguity  enfaie  ;  ai,Lt  begtnmng  Goderea. 
tedhetmen  and  eartk,  ht  In  ihe  beginning  Godcieatol 
$he  beaTen  and  th*  earth.- 

Rui.E  X.  When  there  is  an  immediatc  tepetitim  of 
a  Centence  or  woid,  a  line  i»  to  be  dtawn  tmder  tbe  fen- 
tence  or  word  to  be  repeated;  a»,  Amen,  Amcn,  is  tobe 
written  Amen ;  but  if  any  word»  intervene  faefbrB  i 
vw>rd  or  fentence  i«  to  be  repeated,  thc  h'ne  muft  be 
drawn  a»  before,  and  a  a  or  mark  of  omiffion  pbced 
where  the  repetition  Aiould  begin  j  a»,  It  it  jafi  the  hh 
nocenttfbould  be  condemncd  A.reviled  ?  — ~— — ^— 

The  ComsNTs  ofthe  Stenogbaphic  Pljtes. 

Fahricius^s  Repty  lo  Pyrrhtu. 

As  tomyporcrty,  y«ah2vcindeed,  Sir,  been  tigkljr  P!m 
informed.  My  whole  eftate  confifts  ia  a  hoafe  of  bnt  "^lll 
mean  appeaMncc,  and  a  little  fpot  of  groimd,  hom 
which  by  my  own  labour  I  draw  my  fupport.  But  if 
by  any  roeans  you  have  been  peTiuaded  to  think,  thit  ' 
this  poVerty  makes  me  lefs  conSdered  in  my  coimliir, 
or  in  any  degree  unhappy,  you  ate  estremely  dcceiTeit. 
I  have  no  Teafon  to  complain  of  fortune,  (be  fup^ts  nc 
with  all  that  natiire  reauires ;  and  if  I  am  without  fB- 
perAuities,  I  am  alfo  fr«e  from  tbe  defire  of  them. 
With  thefe  i  confefs  I  Atould  be  more  able  to  fucccw 
the  neceinious,  the  only  ad*antage  fo»  which  ihe  weal- 
thy  aie  to  be  envied ;  but  as  tinalt  a»  my  pofieffiohs  are, 
I  can  ftill  contribute  fomething  to  the  fuppo)t  of  ihe 
ftate  and  the  afliftance  of  my  ftiends.  With  regatd  U> 
hononts,  my  countty  places  me,  poot  as  I  ate,  upon  t 
level  with  tbe  tieheil :  fot  Rome  knotrs  no  (joaliBe»- 
titms  fot  great  employments  but  virtne  and  abiNty.  She 
appoints  me  to  oiflficiate  in  the .  inoft  auguft  cerenianiA 
of  teligion  ;  rtie  entnifts  me  with  tbe  command  6f  het 
armies ;  ftie  confides  fo  my  ctire  the  moft  important  M- 
gotiations.  My  poverty  does  nct  kffeti  the  wdght  and 
inftucnce  of  my  counfels  in  the  fenate ;  tbe  Romni 
people  honour  itre  fot  that  vety  poverty  which  yon  eon. 
fidet  as  a  di(gtaee  ;  they  kjww  the  mawy  opportunities 
I  h»ve  had  in  war  to  enrich  myfelf  withoirt  incmlirg 
cen&ie ;  they  ate  convinced  of  my  diSnierefted  im 
for  their  profperity  j  and  if  I  have  any  thing  to  com- 
plain  of  in  the  tetuin  they  make,  k  is  only  theeice& 
of  their  applaufe.  What  vatoe  then  cim  I  fet  up«a 
yonr  gold  and  filver !  WHiat  king  can  add  any  thipg  to 
my  fortune !  Al<vays  attertiive  to  difchatge  tje  diities 

incMbent 
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uKnmbtntOikait;,  I  butt  a  aund  btt  fcom  felf-r«{)coach, 
aod  I  h«ve  an  htmeil  faine.    Do4/2eg^s  Ptecepior. 

Letler  to  a  Triend  againjl  wa/le  ofTitne. 

.Convafe  often  with  youi^lf,  and  ncither  bvi(h  your 
tinae,  nor  fufier  others  to  rob  ;ou  of  it.  Many  of  our 
hauTS  are  &>kn  fram  m,  and  otbe»  pa(s  inieniibly  awajr^ 
bot  «f  fa^h  thefe  La£res  the  moli  Ihanciul  i*  that  which 
happens  Jthrongh  ouc  «mn  negled.  If  we  take  the 
troiible  to.  ob&cve,  we  (ka\i  &Dd  that  one  confideiable 
part  of  our  Ufe  is  fpent  in  doing  evil,  and  the  other  in. 
doing  imhing,  orin.doing  what  we  ibould  not  do.  We 
don't  fecm  to.knflw  tbe  value  o£  time,  nor  how  pr«oious 
8-day  is  y  aor  do  we  «mlider  that  CYcry  moment  bringi 
us  nearer  our  end.  ReSed  upon  this,.  I  entieat  you,. 
and  keep  a  0ri£t  account  of  time.  ProcraAination  is 
the  moli  dangerous  thing  in  life.  Nothing  is  properly 
ours  but  the  inllant  we  brealhe  in,  and  all  the  reft  is 
nothing  \  it  is  the  only  good  we  poirefs ;  bot  then  h  n 
Aeeting,  and  the  iir(l  comer  robs  us  of  it.  Men  are  fa 
weak,  that  thcy  think  they  oblige  by  giving  of  triiles, 
and  yet  reckon  Ihat  time  .as  nothing  for  which  the  moil 

fratefal  perfon  in  the  world  Can  never  make  amends. 
rct  «s  thierefoDe  coii£der  tiiDe  as  tbe  moit  valuable  of 
bU  thing»  t  and  evety  aBoment  fpent,  witlwut  fome  im- 
proTcjne^t  Ja  virtue  or  fome  aidvancement  in  goodncfs, 
as  the  greatctt  fublunary  lok. 

St  Faul*t  Sf>eech  hejore  Agri/>pa  ani!  TeJ!us. 

I  thiak  myfelf  happy,  Kisg.  Agrippa,  that  I  ihall  an- 
fiver  ht  myfelf  Uus  day  be£»<e  thee,  touching  all  thin^ 
whereof  I  am  accufed  of  the  Jews  :  efpecially  becauie 
\  kmw  thee  to  be  e.tpert  in  idl  culloms  and  qucilions 
wbich  are  anaong  the  Jews,.  wherefore  I  befe«ch  thee  to 
bear  ntc  patiently.  My  nmnoer  of  Hfe  frum  my  youlh, 
wUkh  w«s  at  firk  among  mine  ovmi  nation  at  Jerufalem, 
know  all  theJews,  which  kaew  me  from  th.  begin. 
sing  (if  they  wonld  (e<)ify),  that,  after  the  ilraitell  feS: 
«f  «ur  teligiian  I  Uyed  a  PbaiiCie.  And  now  I  aan«t 
and  am  judged  ibr  the  hc^  of  the  proralTc  taiAe  by 
Gojl  unlo  our  latheis  :  unto  which  promiie  our  tweWe 
tobct  inAanlly  iibrving  God  day  and  night  hope  to 
CiBme  }  for  wluch  hope^s  iake,  King  Agiippa,  I  am<  ac- 
fufed  of  the  Jews..  Why  ihould  it  be  ihonght  a  thing 
inctedibl*  WMth  you,  that  God  ihould  raiie  the  dead« 
wben  God  h«mfelf  has  g>ven  aATurance  of  it  unto  all 
men,  in  that  lut  hath  r«ifed  Chrilt  from  the  dead  i  As 
for  my  own  pait,  moft  noble  Fciius,  I  own  I  once  ve<> 
rily  thought  that  evien  t  myfi;lf  ought  tp  do  many  things 
pontrary  to  the  name  of  Jefttt  of  Nazareth.  Which 
thing  I  alfo  did  in  Jerufalem.  I  puniihed  the  faints 
eft  in  every.  fynagaguc,  and  compelled  thera  to  biai^ 
pherae.;  and'  being  cnceedingly  mad  againft  them,  I 
perrecnted  them  cven  unto  Arange  cities.  In  purfuit. 
^  which,  As  I  went  to  Damafcus,  with  authotity  and 
commiOion  from  the  chief  prieils  :  At  mid-day,  O  king, 
I  faw  in  the  way  a  light  from  heaven,  above  the  bright- 
nefs  of  tbe  fun,  ihinihg  about  me,  and.them  which  jour> 
neyed  wilh  me.  And  when  we  were  all  fallen  to  the 
eti^th,  I  heard  a  rcnce  fpeaking  unto  me,  and  faying  in 
the  Hebrew  tongue,  Saul,  Saul,  why  perfecuteil  thon 
me^  It  is  hard  iot  ihee  to  kM^  againft  the  pricks. 
And  I  faid,  Who  art  thou,  Lord  P  And  he  Taid,  I  am 
JePus  whom  thou  perfecuteft.  But  rife,  and  ftand  up- 
wihy  fect :.f<u  I  have  appeated usto  tbce  for  this.ioir* 


p»fe,  to  OMike  thee  a  miniiher  aad  !t  triine&  botli  e£ 
tbefe  thing«  which  thou  haft  feen,  and  af  tbofe  things 
in  which  I  wiU  ap^ar  unto  thee.  WJaenupon,  O  king 
Agrippa,  i  was  not  difobedient  to  thc  heavcnly  vifion : 
but  ihewcd  firft  unto  them  of  Damalcus,  and  at  Jens. 
fakm,  «nd  throughout  all  the  coaAs  of  Jndea,  and  then 
to  the  Gentiles,  that  they  ihauld  repent  .and  tmn  to 
God.  For  thefe  caufes  the  Jews  cau^t  ne  in  the 
tempie,  and  went  about  to  kill  me.  Havin^  thertf(ire 
obtaincd  hclp  of  God,  I  continue  unto  this  «lay,  wit* 
neiTing  both  to  fmaU  snd  ^at,  iaying  none  otbcr  thangs 
thaa  thofe  which  the  {>raphetsAnd.]Vliafes  did  fay  ihonl<|. 
come  :  Tlut  ChriA  ihould  fu£rer,  and  that  he  Aiould  be 
the  firll  that  ihould  riie  from  the  dead,  and  ihauM  Hmw 
light  unto  the  pet^e,  and  ta  the  Gentiles.  This  is  the 
rcal  truth  :  Believe  me,  I  am  no  peliilent  fcUow,  nor. 
inovcr  of  fedition  ;  but  always  endeavour  all  that  lie»- 
in  me  to  preferve  a  confcience  void  of  oSence  towards 
God  and  towards  man :  nor  can  the  Jeivs  prove  the 
things  whereof  they  now  accufe  me.  Neitheram  I, 
Feilus,  befides  myfelf ;  but  fpeak  thus  freely  before  the 
king,  becaufe  he  knows  thefe  things  to  be  hSt ;  yea,  I. 
am TuUy  perfuaded  the  king  knows  them  all  to  be  faf^ ; 
for  they  werd  nol  done  in  a  COincr.  Kltig  Agnppa, 
believelt  thou  the  prophet»  i  I  knbw  that  thou  believeft» 
And  would  to  God  that  not,only  thou,  but  aiib  aU  that 
hear  me  this  day,  were  altogethier  faeh  aa  I  am  except.. 
thefe  bonds.    Helmu^t  RMorie^ 

Pofie  to  yltteriury. ' 

Once  more  I  wtite  to  you  as  L  proroiicd,  and  tbii- 
once  I  fear  wiU  be  the  laft  ;  the  curtain  will  ibon  be- 
drawn  between  my  friend  and  me,  and  nothing  left  bot 
ti»  wiil)  you  a  long  g«od  otght ;  may  yod  enjoy  a  llate 
of  repote  in  thb  Ufe  not  unlike  that  £leep  of  the  faul> 
wbich  fome  have  bclicved  is  to  fuoceed  it,  where.wc  lie 
utterly  forgetful  of  that  world  from  which  we  are  gone,. 
and  ripening  fos  ibat  to  which  we  nre  (o  go.    .If  you 
setain  any  memoiy  of  thc  paft,  let  it  only.  image  to 
you  what  ha»  pUaiĕd  you  bcil ;   £>melimes  prefent  » 
dream  of  an  abient  frieiid,  or  bring  you  hack  an  agreC'» 
able  conveifaiion.     But,  .upon  thc.whole,  Ihope  you 
wiU  think  lels  of  thc  time  paft  than  the  fi>tOie ;  at  the 
foimer  has  been  Iefs  kind  to  you  than  the  latter  in^U 
Ubly  will  be.     Bo  not  envy  tbc  world  yonr  ftudies : . 
They  will  tend  to  the  bettefit  of  men,  againft-who(n 
you  can  have  no  ceowltint ;  I  mean,  of  idl  pofterity  : ; 
and,  perhaps,  at  your  tiaae  9f  life,.nothing  elfe  is  worth 
your  care.    What  is  every  ye«r  of  a  wiie  snen^s  life 
but  a  cenfure  or  criti6  ob  tbe  p«ft  ?  Tfaofe  whofe  date  i»  • 
the  ihortell,  ]ive  leng  enoitgh  to  laugh  at  one  faalf  of  it : 
The  boy  dcfpifes  tbe  in£»nt,  the  man  the  body,  the  phi- 
Iorq>her  both,  and  the  ChiiAian  all.    Yon  may  jiow  be-  - 
gin  10  think  your  manhood  was  too  much  a  pnetility ; . 
and  you  wiU  never  ^uiTcr  your  agp  to  be  but  a  fecond 
infancy..     The    toys    and   baubles  of  your  chHdhood 
are  hardly  now  mose  below  yeu  than  thole  toys  of 
eur  liper  and  ois:  declining  yeass ;  the  drums  -  and  rat» 
tles  of  ambition,  and  the-  dirt  and  bnbbles  of  avarice. 
At  this  time,  when  yoaare  cut  off  from  a  little  rociety, . 
and  made  a  citizen  of  the  world  at  large,  you  'ihould 
bend  your-  talents  not  to  ferve  a  party,  or  a  few,  but  ail 
mankind.     Your  genius  ihould  mount  abeve  that  mift, 
in  which  its  participatioii  and  neighbourhood  wi(h  earth>; 
hath  long  involycd  k. :.  To  Hubc  ebroad,  and  te  hearcn, . 
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o«glit  to  b«  tlw  bu&mli  md  tlw  gloiy  of  yoar  pre&nt 
fituation.  Remembcr  it  wu  at  Tuch  a  time  tnat  thc 
neateil  ligbtt  af  antiauity  dazzled  ond  blased  the  luoiij 
u  tbeir  retreat,  in  their  exik,  or  in  their  dcath.  But 
why  do  I  talk  Df  dazzling  or  blasing  ?  it  was  then  that 
they  did  gOMl,  that  they  gave  lieht,  and  that  the;  be< 
caaie  guide*  to  mankind.  Thole  aims  alone  are  wor- 
ihj  ot  fpiiits  truly  great,  and  fuch  I  tberefore  hope 
wUl  be  yoori.  Rercntmeat  indeed  may  remain,  per- 
hap  cannot  be  quit«  extingwflied,  in  tlie  nobled  minds ; 
but  reYcnee  will  ncver  barbour  there :  Higher  principle* 
than  thok  af  the  firfi,  and  better  priociplet  Uian  thole 
of  the  latter,  will  infaUibIy  inAuence  aen  wht^e 
tkoughti  and  whofe  hearti  are  enlarged,  and  caufe  them 
t»  prttEer  the  wbole  to  »ny  part  of  mwikind,  «Ijpectally 


R  A  P  H  Y. 

to  to  fiittU  a  pntM  «m*f  fiiwieftlf.    BcVcf«at,  «y 

Lord,  I  look  upon  you  ai  a  Ipiiit  entered  into  anotho'- 
liiĕ,  ai  ooe  juft  upon  tbe  edgri  of  inmwtalily»  where 
the  palTioni  and  aSedioni  mnft  be  much  morc  ex«keii, 
and  wbere  you  ought  to  deljpiJa  aU  Mttle  viewt  and  all 
mean  retroipe^ts.  Nothing  ii  wortb  your  looking  back : 
and  ther%{im  look  ^OTward,  and  m^e  (ai  you  caB^the 
world  look  after  yeu}  but  takc  care  it.be  aot  itith 
pity,  but  with  efleem  and  adminition. ,  .1  ao^-ATitb  tbe 

treateil  fincerity  and  paiSan  fbc  'yotts-£MW  a«  weU  « 
appinefi,  your,  &c.  - 
The  above  moft  charming  and  jboH  «ffedioaate  let- 
ter  was  written  abciut    a  month  'beforc  Attecbury.  bi- 
Uiop  of  Rochcficr  was  lent  into  ■banithmwit,  aad  ii  nai- 
ver&Uy  admicedi  -,   • 


S    T    E 

STENTOROPHONIC  Tnra,  a  fpeak}ng.trumpet } 
thn»  caUed  &om  Stentor,  a  peribn  mentioBed  by  Hooier. 
See  TKOMrET. 

.  ST£P,  in  a  Oiip,  a  block  of  wood  fijud  on  the  deckt 
or  bottom  of  a  ihip,  and  haviBg  a  h<^  in  itiupper  fide, 
fitted  to  rec«ve  the  beel  of  a  mait  or  capiiern.  The 
llcpi  of  the  main  and  ibremafis  of  every  Oiip  refi  npon 
tbe  keUon,  to  whicb  tbey  are  fim>ly  Cecored  by  kneei, 
bolts,  or  f]nke-iiaili.  The.ilep  of  the  inizen-mBil  uiuaUy 
zefti  upon  tbe  lower  deck. 

STEPHANIUM,  a  ^aws  of  planU  belon|ing  to 
the  pentandria  claft )  and  in  the  natuial  methoa  lank- 
ing  under  (be  47^1  ocder,  SuUaUe,    See  Botany  /•• 

ST£PHANOPHORUS,  in  antiquity,  the  chief 
piieit  of  Pallat,  who  preiided  over  the  rell.  It  wa* 
ufual  fbr  every  god  to  have  a  chief  prieS }  that  of  Pal- 
las  was  the  Ste^anophorui  joil  mentioned,  and  that  of 
Hercules  wai  caUed  Dadouchus.— Stephanophorus  wat 
nlib  a  prieil  who  aiTitted  the  women  in  tb«  celebration 
of  ihe  &itival  TheCnopbona. 

STEPHANUS  Byzantiki»,  an  able  grammarian, 
wbo  lived  in  the  fifth  or  iizth  century.  He  wrote  a 
IMdionary,  in  which  he  made  a  great  number  of  ob&r-. 
▼ations,  borrewed  £rom  mythology  and  bidory,  which 
Aiowed  the  ori^  of  dtiet  and  coloniei,  of  which  we 
have  notbing  remaining  but  a  mean  abridgesientby  Her- 
jnolau!  the  grammarian ;  but  from  that  woik  the  leam- 
ed  have  received  great  light  >  and  Sigonius,  Caiaubon, 
ScaUger,  SabnaCui,  &c.  nave  employed  themielvet  in 
illtt&rating  it. 

STEPHEN,  kiog  of  England.  See  Englano, 
N°  108,  &c. 

Stethen,  or  St  Stt^htn'!  Dm,  a  feAival  of  the  Chti- 
Rian  cburch,  obferved  on  the  2mh  of  Oecember,  in  mo> 
moiy  af  tbe  firit  martyr  St  Stepben. 

ST£PH£NS,  a  family  of  printersdeiisnredly  cdebra. 
ted.  Tb^  Aouriibed  at  the  time  of  the  ievival  of  learning, 
and  contributed-a  great  deal  towardi  difpelUng  the  cloud 
of  ignorance  wbich  had  Iblong  over{hadowed  £urope. 
Some  of  the.clai{ics  before  the  i6th  century  weie  in  a 
great  atetiiire  Ipil,  and  all  of .  them  wete  exiqeedingly  ■ 
I 
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comipted.  By  thcir  abilitiea  apd  indeiiit^Ue  indiiAry  j^pt^ 
tbeTe  defed>  were.fupp)iod,  «nd  tbc  kained  «eie,fiuiiifl»-Ui.y^ 
ed  with  beautiiul  and  cerre^.editions  of  th*  Gieck  ad 
Roman  authors.  Thut  theiiMicId  watnotonly  iipp&d 
with  an  ineahauilible  lund  9f  wnniirnwm  and  infirnBiai 
ii^  there  andent  w^itiogs  },  but  it  ii  to  the  ardMiT  wUcii 
tbey  infpiied,  and  to.the  i|iodel.of  degance  wbich they 
difplayeid,  that  tbe  pceient  advan6cd  ^ite  of litcntm  ii 
in  a  great  tteaibre  owing. 

Henrt  STX«HZSn,  the  Bt&  of  tbe{e  iUuihioiiimai, 
^at  bomia  France,  ibpn  aiter  tbe  dilcavc{y  of  priat. 
in^,  perbiipt  abo«t  the  yeat..  1465.  Hc  iettkd  ai  • 
prmter  at  Parit,  aod  wat  pnbably  patronizcd  fay  I<oiu 
XII.  A  gieat  pioportion  of  tbe  books  wUch  he  pob* 
UAied  were  LaUn:  Tbey  «re  printed  in  the  RcnniB 
ktter,  and  are  not  ineUgant,-  though.  ibne  of  thcm 
abouiid  rather  too  much  in  «ontnikiont.  He  died  abcot 
the  year  1520,  dnd  left  behind  him  thiee  ioDt,  FnuKii, 
Robert,  and  Chailei.  Hii'widow  manied  SimccD.dc 
Colinei  {Coliatgtu  in  Latin),,  who  tbui  got  po8isffinief 
Henry'i  ptisting-houfe,  and  continued  the  pcoiefib»  tiU 
hiideath. 

Of  Prancis,  the  eldeil  ibn,  littlc  more  ii  known  then 
diat  he  carried  on  bufinefs  along  with  hii  &ther-iB-liir 
Colinieus,  and  that  be  died  at  Paris  hi  1559.  -   ..  . 

RoBEHT  Stuhsns,  thc  iecond  (bn,  wat  bccn  in  1503. 
In  hii  yonth  he  made  great  proGcicticy  in  tbe  BoMo, 
Greek,  and  Hebrew  languages,  and  at  the  age  af  19 
had  8cquired  To  mucb  Imowledge,  that  hii  iather-iiiJnr 
CBtiuiled  him  with  the  management  of  bis  preii.  An 
edition  of  the  New  Teitament  wai  publiibed  wder  Mi 
infpedion,  which  gave  gieat  oSence  to  the  PbiitdiTiMt, 
wbo  accufed  him  of  berefy,  and  threatened  to  prerent 
the  &Ie  of  the  book.  Soon  after  he  began  b|ifin^  Un- 
{<!lf,  and  married  Penete  the  dauKhter  o^  Jodecoi  Bi- 
dioi,  a  printer  and  an  author.  ^e  was  a  womai  of 
leaming,  and  underilood  Latin,  which  indecd  mi  li( 
neccfiary  confequence  of  her  fituation.  H«r  hdbnKl 
alway  I  cntertained  a  nninbcr  of  leamed  vm\  at  contdo* 
of  the  prefi :  Being  foreigner8,  and  of  diftmit  nttiaw, 
>  tbey  roade  ufe  of  no  other  language  but  Latin  %  «hidi 
Peiiete  being  aocuSomed  to  bcar,  wat  ablo  in-a  ttoit  &M 
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i|k«.  Mt  d^  to  undeiJbMl,  bnt  erca  lo  tpaik  widi  (alenbk 

.  In  1531  he  puUHlied  hk  Latin  «  TheGuiras)"  « 
woric  of  great  importance,  whkh  he  labomed  at  fbr  two 
ytm,    The  muk  which  he  put  upon  all  hn  books  w« 
■  tree  bnnchcd,  with  a  man  kwktng  upon  it,  and  thefe 
woida  Mo/i  a/tum  fi^ere,  to  which  he  (bmetimes  addcd 
JUtime.    In  1539,  Pranda  I.  made  him  his  printer, 
and  «nleied  a  new  fet  of  degant  tTpes  to  be  founded 
fer  him.    Hls  £requent  editions  of  the  New  TeAament 
gaye  great  offimce  to  the  dodors  of  tlie  Sorlxwne,  wtm 
aecuKd  him  of  herery  ior  his  annotations,  and  infifted 
upon  the  fuppreffion  of  lome  of  his  books^     Although 
Hemy  tke  Freneh  idng  in  fame  mearure  proteded  him, 
the  periecutioD  of  theiĕ  divines  rendered  him  fo  unhappy, 
not  to  mention  tlte  expence  and  lofs  of  time  which  an 
almoA  conilant  attendance  at  court  unaymdably  occa- 
fioned,  tliat  in  1552  he  abandoned  his  countrj  and  went 
to  Geneva.     Here  he  embraced  the  Proteftant  reUnon, 
and  thns  joiliScd  in  fome  meafure  tlic  fufpicions  of  lus 
tiicological  enemies.     It  has  tieen  aiiintted  bj  &veral 
writers  tbat  he  canied  along  mth  liim  the  rojral  types, 
and  the  moulds  alfo  in  which  tliey  were  caft ;  hnt  it  is 
ccrtain  that  lie  ncver  aiterwards  made  ufe  of  diole  types. 
Be&les,  i»  it  poflible  that  the  author  of  fi»  daring  a  theft 
Goald  liaTe  been  not  only  pioteded  in  Gcneva,  but  even 
oourted  «nd  honoured  by  the  moft  eminent  men  of  the 
i^  ?  Is  it  credible  that  fuch  a  crime  coidd  have  been 
otecealcd  ibr  60  years }  or  that  Henry,  the  Ibn  and  hetr 
of  the  perpctrator,  would  have  enjoyed  thef8vo«r  of  the 
Freneh  lune,  if  Robert  Stephensliad  aAed  fttch  a  ihame- 
iiil  part  ?  If  fae  was  bumt  in  effigy  at  Paris,  it  was  not 
ibr  thcit,  but  for  having  changed  his  leligion.  ~  Aiter 
lus  arrivsl  at  |Greneva,  he  publMied  «n  account  of  Om 
difpttt«  between  him  and  the  Paris  divincs,  which  does 
as  much  honour  to  lus  alnlities  as  his  Thtf»unu  does 
tobis  leaming.     He  died  in  1559,  after  a  life  of  the 
noA  extnormnary  induAry.     The  books  of  whirh  he 
was  the  «ditor  were  not  £ewer  than  360.   Many  of  diem 
were  ancient  clailics  in  diSerent  languages.     Sereral 
weie  accompanied  with  annotations  wnich  he  colIeAed, 
and  «11  of  thcm  were  corre£ted  by  collating  manu&ripts; 
He  was  ib  anxious  toobtain  peifed  aceuracy,  that  he 
uied  to  expole  his  pioo6  in  public,  and  reward  fhofe  who 
di(coveied  a  miibke.   His  books  confeqnentIy  were  very 
conea.     It  is  fud  that  his  New  Teftament,  called  0 
iiiryicam  (becauC:  the  preiace  begins  with  theie  words), 
has  not  «  fingle  &ult. 

It  was  luSiert  Stephcns  who  firft  divided  the  New 
TeAament  into  verfes  during  «  joumey  between  Paris 
,.  '  and  Lyons.  The  «dvantages  of  this  improvement  are 
fully  counterbalanced  by  its  deieds.  It  has  deftroyed 
the  unity  of  the  boolu,  and  induced  many  commentaton 
to  confider  every  verfe  as  a  diftin£t  and  independent 
iphorifin.  To  this  in  (bme  meafure  is  to  be  afcribed  the 
nany  abiutd  interpretations  and  creeds  that  have  been 
ibiced  out  of  that  book. 

By  his  lflft  will  his  eftate  was  left  exclufively  to  fuch 
of  Kis  children  as  (hould  feitle  at  Geneva.  He  left  be- 
hmd  him  three  fons,  Heniy,  Robert,  and  Fnncis. 

Charles  Stethens,  the  third  fon  of  Henry,  was, 
like  the  reft  of  his  family,  iamiliarly  acquainted  with 
the  leamed  languages.  This  lecommended  him  to  La- 
zanii  de  fiaif,  who  made  him  tutor  to  his  fon,  and  in 
':^40  carried  him  along  with  him  to  Geimany.     He 
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lludied  medicine,  Mid  pn£tilfed  it  with  Tuccers  in  Fraiiee.  He^ieta. 
He  did  not,  however,  forfake  the  proieilion  of  his  fami-  *  \'  v  '"* 
ly,  bttt  exerciied  it  in  Paris,  where  he  became  the  editor 
of  many  books  remarkable  &r  neatneis  and  elegance. 
He  wrote  above  thirty  tnatiiĕs  on  diSerent  fubje£l(, 
particularly  on  botany,  anatomy,  and  hiAory.  He  died 
in  1564. 

RoBERT  Stephens,  thc  ibn  of  Robert  the  firft  of 
that  name,  did  not  accompany  his  father  to  Geneva« 
but  continued  to  profefs  the  Catholic  religton,  and  to 
refide  at  Paris.  His  letter  was  remarkably  beautifuI.-.« 
He  was  made  king's  printer,  and  ^ed  about  1589. 

His  brother  Francis  was  alfo  a  printer.  He  em. 
braced  the  Proteftant  relinon,  and  refided  at  Geneva. 

Hehry  Stefh£NS,  the  remaining  fon  of  Robert, 
was  bora  at  Paris  in  1528.  He  became  the  moft  Iearn> 
ed  and  moft  celebnted  of  all  his  family.  From  his  ver/ 
birth  almoft  he  gave  proofs  of  uncommonabilities,  and 
difplayed  an  ardent  pafiion  for  knowledge.  The  Medea 
of  Euripides,  which  he  faw  a3ed  while  at  Tchool,  firft: 
kindled  his  Iove  for  poetry,  and  infpired  him  with  the 
defire  of  acquiring  the  language  in  which  that  tngedy 
is  written.  He  intreated  his  father  not  to  condemn  hini 
to  Audy  Ladn,  wliich  he  already  underAood  from  con> 
verfation,  but  to  initiate  him  at  once  into  the  knowledge 
of  Greek.  His  &ther  TnllinKly  gnnted  his  requeft  ; 
«nd  Henry  applied  \nth  fnch  vigour,  that  in  a  ihort  dme 
he  could  repeat  the  Medea  by  heart.  He  afterwards 
ihidied  Greek  under  Peter  Danefius,  who  was  tutor  to 
the  Dauphin,  and  finally  heard  thc  le£tureS  of  Tufanua 
and  Tumebus.  He  bccame  eager  at  «n  e«rly  «ge  to 
underftand  aihralogy,  and  accordingly  attended  a  pro- 
fiefibr  of  that  myfteriotts  art ;  bot  he  was  not  long  in  dif« 
covering  its  aUTordity.  At  19  he  began  his  travels, 
which  he  ondertook  in  oider  to  eiaminemreign  libraries, 
and  to  become  acquainted  with  leamed  men.  He  fpent 
two  years  in  Italy,  and  ntumed  into  France  completely 
maner  of  Italian,  and  bringing  along  with  him  copies  of 
feveral  lcarce  authors,  pardoularly  a  part  of  Anacreon» 
which  beibre  was  thought  Ioft. 

He  ibund  his  bther  publiihing  an  edition  of  the  New 
Teftament,  to  which  he  prefixed  fome  Greek  ver(e8.— • 
Soon  aiter,  he  vifited  England  and  the  Netherlands^ 
whcre  he  met  with  John  Clement,  «n  £ngli(hman,  to 
whom  he  was  indebted  fbr  the  lemaining  odes  of  Ana- 
creon.  During  this  joumey  he  leamed  the  Spaniih  lan^ 
guage,  which  was  very  much  fpoken  at  that  time  in  thc 
Low  Countries. 

Whether  Heniy  accompanied  his  bther  to  Geneva  ot 
not  is  uncertain }  at  leaft  he  muft  have  retumed  imme- 
diately  to  Fnnce,  fbr  we  find  him  foon  aftei  eftabli(hed 
at  P«ns,  «nd  publiihing  the  odes  of  Anacreon.  In  1554 
he  went  to  Rome,  and  thence  to  Naples.  This  jouraey 
was  undertaken  at  the  requeft,  and  in  the  fervice,  of  the 
French  govemment.  He  was  difcovered,  and  woold 
have  been  arreRed  as  a  fpy,  had  he  not  by  his  addrefs 
and  (kill  in  the  language  of  the  country  been  able  to 
pa6  himfelf  for  «  n«dve  of  Italy.  On  his  retum  to 
France  he  affumed  the  ddfc  of  printer  to  Ulric  Fttgger, 
a  very  rich  and  leamed  German  nobleman,  who  allowed  ' 

ham  a  confiderable  penfion. 

In  1560  he  married  a  reladon,  as  is  generally  inppe- 

fed,  of  Henry  Scrimgeour,  a  Scotch  nobleman,  with 

whom  he  was  indmately  aequainted.     She  was  a  wo- 

man,  as  he  faimfclf  informs  us,  endowed  with  tbe  nobteft 
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Ste'pBeni.>tp?nt  and  the  moft  amiable  dirpofitidns. 

»  whtch  happened  in  1 586,  brought  on  a  direafe  that  had 
twici  attacked  him  before.  Il  was  a  dirguft  at  all  thofe 
purfuit3  which  had  forii&erly  charmed  bim,  an  av£rfion 
to  reading  and  ihe  iight  of  books.  It  was  prdbablj 
OccaConed  by  too  conliant  and  feTere  an  application  to 
literary  purrults.  In  1572  he  publi(hed  his  The/aunis 
'Linguce  Graecit,  one  of  Ihe  greateft  works,  perhaps^  that 
ever  was  executed  by  one  man,  if  we  confider  the  itreteh- 
^d  materials  which  more  ancient  diSioharies  cowld  fur- 
ni(h,  if  we  coulider  the  fize  and  petfe6tioh  of  the  work, 
and  the  immenfe  labour  and  leaming  wbich  mnA  have 
been  employed  in  the  compilation.  This  work  had  been 
carried  oh  at  a  greater  expence  than  he  could  well  beat. 
^  He  etpeAed  to  be  ramburfed  by  the  fale  of  the  book, 
See  St«'  but'  he  was  onfortunateIy  difappointed.  John  ScapuU, 
t"^  ■  one  of  his  own  fervants,  extiailed  from  it  i»hatever  Ite 
thought  would  be  moft  ferviceable  to  Audents,  and.pub- 
lilhed  it  beforehand  in  ^th.  By  this  »{1  of  treachery 
Henry  was  redaced  lo  poverty. 

About  this  time  hi  was  mueh  beloved  by  Henry  II t. 
'61  rrance,  who  treated  him  fo  kindly,  »nd  made  hitti 
iiich  Battering  promilĕs,  that  he  reiided  frequently  dt 
•fcOdrt.  But  tnefe  promifeS  were  nevet  fulfil1ed,  owing 
'ttt  the  eivil  wars  which  foon  after  diftra£Ied  Franei, 
■and  the  unfortur.ate  diath  of  King  Henry  bimfelf.  Du- 
nng  the  remainder  of  his  Iife  his  Stuation  was  Very  tan. 
iettled. '  'We  find  him  ibmttimes  at  Paris,  fi>metimes  )n 
'Geneva,  in  Germany,  and  even  5h  Huhgary.  He  died 
at  Lyons  in  I598,  at  Ihe  ag^  0^70.  He  was  fond  of 
■Jpoetry  froiii  his  very  infancy.  It  was  a-  cuHom  of  his 
to  compofe  verfes  6n  horftback,  and  even  to  Write  them, 
though  he  gtnerally  rode  a  yety  ibettlefoiit«  fl*ed.  His 
■Thrjaurut  was  his  griat  wotk-,  but  he  was  alPo  ths  m^ 
thor  of  feveral  other  treadfes.  His  poems  are  i^umerous : 
His  Apolo^  Tor  Hĕrodoius  !s  a  witty  fetirfc  ort  the 
Roman  CalhoKcJ.  His  Concortance  to  the  Nfc*r  T*f» 
iament  muft  have  been  a  laborious  wotk,  and  has  de- 
fcrvedly  endiared  him  to  every  Chrirtian  who  wi^*s  to 
acquire  a  rational  and  criticat  knot^ledge  ti  the  Scrip- 
turts.  The  nuniber  of  books  \*hich  ke  publiOied, 
tbough  fewer  than  his  iatheT,  was  great,  and  fc])erior  in 
elegance  to  any  thing  Which  tbe  wot-ld  had  then  ftfcn. 
A  great  proporlioh  ot  ihem  were  Greek  )  he  w4s  the 
editor,  however,  of  manjr  Romnrt  ahd  even  ttf  (bme  eaft- 
em  Writings.  His  Greek  claJIics  are  rtiharkibly  cor- 
reft  ;  thfe  principAl  of  them  are  Homer,  Anacreon,  /SX- 
chylus,  Masimus  Tyrius,  Diodorus  Siculus,  Rndar,  Xek 
iiophbn,  Thncydides,  Herodotus,  So)phocles,  Dtogenes 
Laertius,  Plutarch,  Plato,  ApoUonius  Rhodius,  JEX- 
chines,  Lyfias,  Callimachus,  Theocritus,  Herotf?aft,  M- 
«nyCus  HaTIicamailenfis,  DiiSn  CaiTlus,  Ifocnift9,  Ajiptt 
an,  Xiphilin,  &c.  His  temper  in  the  latler  part  <)f  his 
life  is  reprefented  as  haughty  and  fevere,  owing  probabTy 
to  his  diiappointments.  He  Ieft  behirtd  hirh  i  (bn  And 
twd  daughters,  one  of  •^iilom  was  marned  tio  the  leamed 
Ifaac  Cafaubon.  • 

PAtJi.  STEtH^ib,  the  fon  <JT  Hiniy,  comthued  his 
fiither's  profeflion  at  Geneva.  He  was  a  man  of  leirn- 
Jng,  and  wrote  tranAations  <»f  Tevctal  books,  and  publifti- 
ed  a  confiderable  number  of  the  arrcient  clalTics  j  bttt  hi» 
editions  poffefs  Ettle  6f  his  father's  dlegance.  He  dicd 
?n  1527,  at  the  age  of  60,  after  fening  his  types  to  one 
Cliouet  a  printer. — His  (on  Antowy,  the  Iaft  printer 
6i  the  famiiy,  abandoiied  \he  Proteftant  religtoa,  «nd  rc- 
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Her  d«at1>,    iumed  to  Pruice,  ihe  amntiy  ^f 'kit  anesftt>nl   lie  n. 
ceired  letters  of  nataraIization  in  161 2,  and  was 
printer  to  th«  king ',  btat  mana^ng  his  a&Lry  9^  Ik  wis ' 
redueed  to  pover^,  and  obtiged  to  retire  into  an  h«^  ^ 
tal,  wher*  he  di«d  m  1674,  mt&rabie  aad  blind,  at  tbb 
age  of  80. 
3TERCORARIAN9,  «r  SmtcoKAtnsTje,  ionAcd 


from  Jltrtut  ■*  dung/>  i  «ame  ithich  thoti!  of  th«  Ri). 
miih  churcb  «nciently  gav«  to  &ic!h  as  held  tbat  tiie  boft 
w«fl  liabk  to  digeftioa,  and  all  -itt  c«ti(cqtiena«,  like 
other  f6od. 

STERCULIA,  a  genos  d  phnts  bekmging  t»  (he 
clafs  manoecia }  and  in  the  natural  fvfteai  rangittg  ondet 
the  38th  order,  irkeere*.    Stt  Botant  Imint. 

S 1  £Ei£OGR APHIG  projkctio»,  it  ihe  pnjoaii* 
of  the  circles  of  the  fphere  on  the  plane  of  ib(ne  «hĕ  gtut 
drcle,  the  eye  being  pUiced  in  tht  poltr  ti  tliit  ehde. 
Bee  Pno/Etmw  oj  tht  Sphtt^t. 

ST£R£OM£T£R,  an  inAnmttht  in1r«ntad  tn  Pnnce 
fer  meafuring  the  volume  of  a  body,  hkMMtrer  btegd)», 
without  plunging  it  in  any  Iiqidd.  If  the  «oltune  <tf  tk 
eontained  iti  a  Tc^el  I»b  meafured,  wben  ihe  yHTel  c«B- 
tains  air  only,  ahd  alfo  whtn  it  cont<ifls  i  body  i^oie 
Tolume  it  re^uired  to  l)e  kttown,  the  vot»ne  of  iki  if. 
certamed  by  thi  firft  mea^orement,  dcd«fting  tkc  Yoluaie 
a^certainad  by  the  fecond,  will  l>e  the  vohiffie  of  the  b» 
dy  itfelf.  Again,  if  the  volume  of  any  Malt  of  «r  bt 
inTerftly  bs  the  prelTure  to  wbich  it  ia  lubjeded,  tht 
tempetatUre  being  fuppofed  eonttent,  it  wiU  fae  cafy  td  iit- 
duce,  irom  the  mathemBtieBl  tetationt  of  ^piaMtit^t  tht 
whole  bulk  if  the  d^erence  between  the  two  bidks  on. 
der  two  known  predbres  be  obtaincd  foy  eitperiAieat. 

6uppofe  that  the  firft  preiTurc  is  douUe  tlie  (ĕcMdi 
of  the  (bcond  vol\iiDiie  of  ut  doltble  ibe  firft,  and  the  dif- 
lerence  «)ual  to  50  cubic  inchet  \  the  Grft  T«>Iulhe  ol  tit 
iviU  ltkewtfe  be  j:o  cubic  indtes.  The  deSgtt  of  the  fi^ 
reOmeteris  to  jlfcertairk  thls  didierence  at  t«o  luMiwn  p(«f- 
fores. 

The  inArnment  i*  a  kind  af  Jiihn«I  AB  (fig.  1 ,)  cata- 
iH>fed  Of  a  capfttte  A,  in  whieh  the  bod^  is  placcd,  nd 
tht  tube  B  *s  u(rffarM  iti  the  boi«  as  can  be  ptocmtd. 
llM  uppet  tdge  of  ihe  eapibte  b  |rdund  «rith  eiiKiy, 
titat  it  tnay  tie  hermetieally  ctofed  with  a  glkis  cmtr  M 
ilightly  gteaied.  A  dottble  fcale  ia  paAed  on  the  ttdie, 
haTing  twt>  ihts  «^  graduations ;  one  to  dencCe  the 
len^h^  ftnd  the  otitet  the  capacities^  as  dttemuned  by 
c^]>erimeitt. 

'When  this  inArament  is  ufed,  it  tMĔt  tte  {ildhged  fai* 
to  a  ve^el  bf  mercuTy,  with  the  tube  TCiy  upright,  till 
the  mercuty  rifit  tvithm  «nd  «ithont  to  a  point  C  of  the 
feale.     8eefig.  3.  t\^\ 

'llie  capfale  is  theti  cloTed  with  the  cOtct^  whitih  lie- 
ing  gteaTed  >vill  prevent  its  'communication  between 
tbe  extemal  air  and  tbat  contained  wilhin  Ike  ctpfule 
«nd  tttbe. 

In  this  fitAation  of  ihe  tnRhiment,  the  inteititl  lir  b 
compreAed  by  the  weight  of  the  atmofpfaere,.  exptdH 
by  tbe  lengtii  of  tlie  mercury  itt  the  tube  of  the  coamoa 
barometer. 

The  hittiimient  is  then  eleTated,iUlt  ke^ng  thetdie 
in  the  Ttrtical  pofition.  It  is  tbus  teprekntcd,  iig.  t 
ibcond  poRiion.  The  mercury  de(<:ends  in  the  tBbe,l)ot 
not  to  the  Ievel  of  the  extemal  furface,  and  a  colDim  cf 
Aiercury  D£  remir^ns  fu(^nded  in  the  tnlie,  the  htiglit 
f&  whkh  is  known  by  the  fcale.    Thc  bterior  air  is  kls 
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C0Apaefle4  than  before,  the  lacmtt  of  iu  volame  being   /eSiion,  the  art  or  a&  of  cutting  (blids,  or  making  fec-.Stereot7pe 
.<>qual  to  the  whole  capacity  of  the  tube  irom  C  to  D,     tions  thereof ;  as  walls  and  other  membranes  in  tUe  pro-*        R 

indicated  bj  the  fecond  fcale.  iiles  of  architedlure.  SttrnmoR. 

■     '       '      '  ■       '  "  ■  STEREOTYPE  printing,  a  melhod  of  printing, 

which  was  introduced  into  thi«  country  by  William  Ged 
of  Edinburgh  before  the  middle  of  the  i8th  century, 
•nd  which  nas  been  revived  of  late,  and  greatly  im- 
proved  by  the  French.  It  has  alfo  been  brought  into 
pra^Uce  in  Britain  by  Earl  Stanhope,  who  has  produccd 
(ome  beautiful  fpeciraen$  of  it.  Some  perfons  feem  dif- 
pofed  to  dirpute  the  itirention  of  Ged,  feeing  that  the 
fame  method  of  printing  by  wooden  blocks  was  pra£lir^d 
by  tbe  Chinefe  aad  Japanere  mgny  hundred  years  ago. 
See  Ged,  A/e  of,  and  Primting. 

STERILITY,  barrcnnefs,  in  oppoGtioti  to  Tertility. 
It  has  been  aSerted  by  many  authors»  that  all  monders 
produced  by  a  mixture  of  diSerent  fppcies  of  animals, 
fuch  as  mules,  are  barren  }  but  this  does  not  bold  uni- 
Terfally,  even  with  the  mule,  which  is  the  inAance  inoft 
generally  adduced. 

. '  Sterility  in  women  fometimes  happens  &om  a  mifcar« 
liage,  or  violent  labour  injuring  fome  of  the  genital 
partsy  but  one  pf  the  moft  frequent  caufes  is  the  fup- 
preAion  of  the  menAruaJ  ilux. — There  are  other  caufes 
ariCng  £rom  various  direafes  incident  to  thofe  paris,  by 
^  which  the  uterus  may  be  unfit  to  receive  or  retain  the 

^lien  ^  X  2  =  24  cubical  centimetie»,  the  volimie  of    niale  Teed  v— from  the  lubsB  fallo{uan«  being  too  (hort, 

or  haviog  lod  their  eTe£live  power }  in  eiihcr  of  which 
cafes  no  conception  c«n  take  place  -,—-from  univerfal  de> 
bility  and  relskation }  or  a  local  debility  of  the  genital 
fyAem ',  by  whicb  mean«,  the  parts  having  loft  their 
tone  or  contiadile  power,  tbe  femen  is  thrown  o£f  im- 
qwdiately  /^cot/itmy— -from  imperforation  of  the  va- 

tinaj  the  uterus,  or  the  lubir,  or  frqm  difeafed  ova,  &c. 
[ence  meiUcal  treatment  can  only  avail  in  cafes  ariGng 
from  topical  or  univer(al  debility  ^  in  correding  irregu- 
laritics  o£  the  menlirual  flux,  or  in  removing  tumors, 
cicatricei,  or  confiri£lions  of  tlie  pal&ge,  by  tne  art  of 
furwry. 

STERIS,  a  genus  of  plants  belcmging  to  the  clais 
pentandria.     See  Botany  I>uiex. 

STERLING,  an  epith^  by  which  genuitte  Englilh 
money  is  diOinguiihed.     It  is  unnecenary  to  mention 
the  various  conjedluries  of  antiquaries  about  the  origiti 
and  m^ning  of  this  appellation.     The  moli  probaoleAriir)''/ 
opinion  ^ems  to  be  this,  that  fome-  artills  from  Ger-  ^^orye/ 


It  is  therefore  known  that  the  pteAtires  are  in  propor- 
Uon  to  the  barometrical  column,  and  to  the  fame  co- 
lumn  — D£.  The  bulks  of  the  air  in  thefe  two  Aates 
aieinYeclely  in  tbe  fame  proportion  }  and  tbe  di^Perence 
between  thete  bulks  is  the  abfolute  quantity  left  void  in 
the  tjibe.  by  the  faU.  of  the  mercury  }  from  which  data 
the  CciUowing  rule  is  deduced.  Alultiply  thc  number 
eicprefliiig  the  }efs  preOure  by  that  which  denotes  the 
augmentation  of  capacity,  and  divide  tbe  produA  by  the 
number  wjiich  denotes  the  difference  of  the  preiTuret. 
The  quatient  i$  the  bulk  of  the  air  when  fubje£t  to  the 
gteater  pwffiuf. 

Suppole  tl>e  height  of  tbe  mercury  in  tbe  barometeir 
to  be  78feiuimetres,  and  the  inllrument  beiiMr  empty 
to  be  plunged  into  the  mercury  to  the  point  C.  It  is 
then  cavcred  and  rai&d  till  the  (maU  cislumn  of  mer- 
cury  DE  is  fufpcnded,  fay  at  the  height  of  fix  centi- 
metKS.  The  intemal  aii  at  firft  comprefli:d  by  a  force 
reprelĕntcd  by  78  .centimetres,  is  now  only  comprefle<l 
by  ja  £ant  sz  72  .centimetrcs,  or  7  8 — 6  s  7  2. 

Sappole  that  the  capacity  Qf  the.part  CD  of  the  bibe 
«hich  the  mercury  has  quitted  i*  tw9  cubic  centimetres. 
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the  sar  included  in  the  inllrument  whtn  the  mercury  rofe 
as  high  as  C  iri  .the  tube. 

The  body  bf  *hich  the  Tolume  is  to  be  afcertuned 
mull  then  be  placed  in  the  C3pfule,  and  the  operation 
t^epeatcd.  Let  the  colomn  of  mercury  fufpended  be 
=:8  centimetres,  when  the  capacity  of  the  part  CD  of 
the  tube  is  =  2  ,centimetres  cublc.  Then  the  greatell 
preBTure  being  dcnoted  by  78  centimetres,  the  leaft  will 
be  70  centimetres,  the  dilTerence  of  preSiire  being  8, 
«nd  diSisrence  of  the  volumes  two  cubic  centimetres. 

Ifenae  ^  X  2  gives  the  bulk  of  the  induded  «ir  tmder 

the  greateil  preSure  17.5  cubic  centimetres.  Then 
S4-.»i7'.5  S6.5  'the  volume  of  the  body  introduced. 
If  the  abiohtte  weight  of  the  body  be  multiplied  by  its 
btelk  in  oentlmetres,  and  divided  by  the  abiblute  weight 
of  <me  eubic  centimetre  of  diililled  water,  the  quotient 
willlM  ss  tbe  fpecific  gravity  of  the  body  in  tbe  com- 
mon  ibrm  of  the  tables,  where  diHilled  water  m  takcn  as 
mity,  or  the.term  of  camparifi>n. 

Mr  STichol^on  fuppdcs  that  the  author  of  the  inven- 
rion  had  not  fini(hed  his  meditations  on  the  fubje£l.  If 
he  had,  it  is  probable  that  hc  would  h8ve  <lctermioed 
lus  prc&irai,  as.well  as  the  ffieafures  of  bulks,  by  weight. 
For  if  the  whole  indrument  were  fiet  to  its  pofitions  by 
iofpending  it  from  one  arm  of  a  balance  at  H  (fig.  3.) 
&e  qDantity  of  oounterpailĕ,  when  in  equil!brio,  might 
be  «pplied  to  determine  the  preflures  to  a  degtee  of  ac- 
«uacy  much  greater  than  can  be  obtained  by  linear 
mealiirement. 

STEREOMETAY,  Sn^uim^  formed  of  n^ 
jKA/,  .and  ftmf»f  mtmfiĔre,  that.pait  of  geometry  wluch 
teachcs  how  to  meafure  folid  bodies,  i.  e.  to  find  the  (b-- 
lidity  or  iblid  .cantents  of  bodies }  M  globcs,  cylinders, 
Ci&s,  v«fliih,  ihips,  &c. 

STEREOTOMY,  ibtmed  icm.  n(t«,  and  n^ 


msny,  who  were  calJed  EJIerlings,  from  the  Gtuation  of  ^^''^[^j 
their  country,    bad  been,  employed    in  fifibricating  ourp,,]|. 
money,  which  confifted  chicAy  of  filver  pennies )  and 
that  from  them  the  penny  was  caUed  an  ^erRng,  and 
<jur  money  ejierling  otjlerrmg  mcmey. 

STERN,  the  poHcrigr  face  of  a  ihip ;  or  that  part 
which  is  reprelented  to  the  view  of  a  Ipediitor,  placed 
«n  the  c.ontinuation  of  the  kcel  behind.  The  ftem  is 
terminated  above  by  the  taAarel,  and  below  by  the  <»un» 
ters ;  it  is  limited  im  the  fides  by  the  ^uarter-picces,  and 
the  intermediate  fpace  comprebends  the  galleries  and 
windows  of  the  di&rent  c^ins;  See  ^ARTE.li  0/  a 
Cfh^,  Ship,  «nd  Ship-building. 

STEBN-Fq^,%  rope  ufe4  to  confine  the  ftem  of  a  (hip 
er  boat  to  any  wharf  or  jetty  hcad,  Stc. 

STBRN-Mqft,  in  fea  language,  ufually  denotes  that 
part  of  a  fleet  of  ihips  which  is  in  the  rear,  or  fartheft 
a-ftem,  as  oppoled  to  head-moft. 
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STt^K-Pqfi,  a  long  (Iraight  piecc  of  tJinber  ereAed 
on  the  extremity  of  the  keel,  to  fuilaln  the  rudder  and 
terminate  the  (hip  bĕhind. 

'  This  piec*  oaght  to  be  well  (ecured  and  fapported ; 
becaufe  the  ends  of  all  the  lower  planks  of  the  (hip's 
bottcm  are  fixed  in  •  channel,  cut  on  its  furfece ;  and 
thc  whole  weight  of  the  rudder  is  faftained  by  it. 

STKJiN-Skeets,  that  part  of  a  boat  which  is  contained 
betwcen  the  ftern  and  the  aftmoft  or  hindmoA  feat  of 
the  rowers.  It  is  generally  iumilhed  with  benches  to 
accommodate  the  pairengers.     See  Boat. 

STERNA,  the  Terh;  a  genus  of  birds  arranged 
onder  tbe  order  of  palmipedet.     See  ORi^iTH0L,OGT  In- 

</f.V. 

•  STERNE,  LaurencE,  an  Engli(h  writer  of  a  ytrj 
peculiar  cail,  was  bom  at  Clomwell,  ih  the  foutti  of  Ire» 
land,  on  a^th  November  17 13.  His  father  Roger 
Steme  was  the  grandfon  of  Steme  archbi(hop  of  York, 
who  has  been  fuppofed,  we  know  not  upon  what  grounds, 
to  have  been  ihe  author  of  the  eicelient  book  entitled 

*  Thc  Whole  Duty  of  Man."  Laurence  inherited  no- 
thing  of  his  ance(lor's  manner  of  writing,  but  rather  te- 
fembled  Rabelais,  wholĕ  wit  he  carried  with  bim  even 
into  the  pulpit. 

In  1722  he  was  fent  to  fchool  at  Hali&x  in  York- 
Ihire,  where  he  continued  till  1732,  when  he  was  re- 
moved  to  Jefus  College  in  Cambridge.  How  long  he 
reiided  in  college,  or  what  progTefs  he  made  in  litera- 
ture  or  fcience,  is  not  known  :  his  works  difplay  rathcr 
native  genius  than  profound  erudition.  Upon  quitting 
the  univeriity  he  went  to  York,  and  being  in  ordcr*  wac 
prefented  to  the  living  of  Sutton  by  the  intercR  of  his 
uncle  Or  Steme,  a  prebendary  of  that  church.  In  1741 
he  married,  and  was  foon  aflerwards  made  t  prebendary 
of  York,  by  the  intereil  alfo  of  lus  uncle,  who  was  then 
upon  very  eood  terms  with  him ;  but  "  quickly  quar- 
relled  with  him  (he  fays),  and  became  his  bittered  ene- 
my,  becaufe  he  would  not  be  a  party  man,  and  write 
paragraphs  in  the  newfpapers."  By  his  wife's  means  he 
got  the  living  of  Stillington,  but  remained  near  20 
years  at  Sutton,  doing  duty  at  both  places.  He  was 
then  in  very  good  health,  whicb,  however,  fbon  after 
foHbok  him ;  and  books,  pamting,  fiddling,  and  (hoot- 
ing,  were,  as  he  tells  us,  his  amuiemcnts. 

In  1760,  he  went  to  London  to  publiih  his  two 
StA  volumes  af  "  TriHram  Shandy}"  and  was  that 
ycar  prefented  to  the  curacy  of  Coxwold.  In  1762  he 
went  to  Franee,  and  two  years  after  to  Italy,  for  the 
recovery  of  his  health  ;  but  his  health  never  was  reco- 
Tered.  He  langui(hed  under  a  confumption  of  the 
lungs,  without  tbe  (Ughteil  depreilion  of  fpirits,  till 
1768,  whcn  death  put  a  period  to  his  terrcArial  exift- 
cnce. 

The  works  of  Stemc  are  very  |cnerally  read.  They 
confi(l  of,  I.  The  Life  and  Opinions  of  TriHram  Shan- 
dy  ;  2.  Scrmens  ;  3.  A  Sentimental  Joumey  ;  4.  Let- 
ters,  publilhed  fince  his  death.  In  every  ferious  pa{ie, 
»n^  in  many  of  rauch  levity,  thc  author  writes  in  praifc 
ef  benevolence,  and  dedares  that  no  one  who  knew  him 
could  fiippofe  him  one  of  thofe  wretches  who  heap  mis- 
fortunc  upon  mijfortune  :  But  we  have  he^rd  anecdotes 
of  hira  extrcmely  well  aathentlcated,  which  proved  that 
it  was'eafier  for  him  to  praiiĕ  this  virtue  than  to 
praflife  it.  His  wit  is  univerfally  allowed  ;  but  many 
leadcis  bare  Eetfi^d.tbealclna  that  they  fotnid  wit 
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in  bis  blank  paget,  tvhUe  it  ia  probable  t&at  he  mtoded  lii« 
nothing  bul  to  amufe  ium&lf  witb  tbc  idea  of  tlK  &ge ,   l^ 
conje£tures  to  which  thefe  pages  mot^  giw  «cc«fioB.^f|^ 
Even  his  originality  i*  not  fuch  a«  i«  geacrally  £q;nfad^^ 
by  tho(e  fond  admirers  of  the  'Shandean  manaer,  wlw 
have  pTefixned  to  compare  htm  with  Swift,  Arin^iawt, 
and  Butler.     He  has  borrowed  both  matter  and  manoer 
froffl  various  authors,  and  in   patticular  £ram  an  oU        | 
work,  **  The  Anatomy  of  Melanciioly  by  Bunoo,"  n        I 
every  reader  may  i>e  convinced  by  tlie  lcamed,  dennt,        ' 
and  candid  commenis  on  his  worlu  puUiihed  b^  Dr  F(r- 
riar,  in  the  fourth  volume  of  the  Mcmoirs  af  the  Lite- 
rary  and  Philofophical  Society  af  Maneheiier. 

STERNOCOSTALES,  comoonly  caUed  theai^ 
euii  iriaitgu/tres  Jlernt,  in  Aiulomy,  anc  five  piin  ef 
Aeihy  planes,  difpofed  more  or  ltfs  oMiqucly  oa  och  Uc 
the  Aemum,  en  tiifr  infidet  of  tiie  oartilage*  af  tiie  (e- 
tond,  third,  iburth,  fifth,  snd  fixth  true  ribs. 
'  'STEltNO-HYOiDiEDS,  in  jliuMmy.  See  JaUe  ^ 
the  Mujĕiet,  under  the  articlc  Akatomt. 

STERNOMANTIS,  in  antiquity,  a  i]efignatiai  j;!. 
*en  to  the  Delphian  prie(le6,  more  uAially  called  I^- 
THIA.— Stemomantis  is  alfo  uied  for  any  onc  tbat  hai 
t  prophefying  demott  within  him. 

STERNOMASTOIDiEUS,  ■  mutcle.  Sce  TM 
ojtht  Mufcles,  under  Anatomt. 

STERNOTHYROIDEUS,  a  nmlde.  S«e  JMt 
qfthe  Mufctet,  under  Akatomj. 

STERNUM.    See  Anatomt  Index. 

STERNUTATIYE,  or  Sterkutatort,  a  Bedi- 
cinc  proper  to  prodtKC  iheesing.     See  Sn££zing. 

STETIN,  or  Stcttin,  •  fea-port  town  of  Genniny, 
in  the  circle  of  Upper  Saxony,  and  capital  of  Ktbcr 
Pomerania,  with  the  titlc  of  a  duchy,  and  a  caiUe.  It 
had  long  a  famous  fchool,  which  the  vrars  of  Gemmy 
never  diAurbed.  Thc  ancient  duke*  of  Poiaerania  rt- 
lidcd  here ;  and  it  was  taken  by  tbc  eledor  of  Bnndeo- 
burgin  1676,  but  ^ven  to  Sweden  by  tbc  trealy  af 
Nimeguen.  In  1713  it  fubmitted  to  tl>e  allies;  iiid 
then  the  faid  cledor  was  put  in  poffeffion  again  of  thn 
important  place,  which  is  a  bulwark  to  Uie  marche  of 
Brandenburg }  and  the  fortificationt  have  been  gicati^ 
impR>vcd.  It  tt  now  a  Aoariihing  place,  and  cartiei  oa 
•  confiderable  trade.  It  it  (ĕated  «i  the  river  Oder,  72 
milet  north  of  Francfort,  and  7a.Dorth  by  eaft  of  Ber- 
lin.  £.  Lon?.  14.  38.  N.  Lat.  53.35.  Tbedachyit 
125  miles  in  length,  and  bordert  Upon  Meckknbing,  j 
and  partly  upon  Brandenburg.  The  brcadth  it  &n  17  \ 
to  25  miles,  and  it  it  divided  by  the  river  Oder  into 
two  parts. 

STEW,  a  rmall  kind  of  fi(h-pond,  the  pecnliir  ufe 
of  which  is  to  Ruuntain  fi{h,  and  kecp  tliein  in  xcadine& 
ibr  the  daily  uie  of  the  &mily,  && 

Stews  (from  the  Frencfa  tfiun»*,  i.  c.  tiermr,  W- 
nmm),  thofe  places  which  werc  pemitted  in  Englad 
to  women  of  pro&Sed  incontinency  ;  fo  caUed,  beonie 
diSolpte  pcr&ns  are  wont  to  prepare  themiĕiYcs  ibr  re- 
ncreous  a£ts  by  bathing  ;  and  hot  baths  were  by  HotKi 
reckoned  among  the  enaaainate  Ibrt  of  pleaiiires.  Ileie 
ilews  wcre  iuppreAed  by  King  Henty  VIIL  idMat  Ae 
year  1546.  j 

STEWARD  Oi{/£u/!&/,  compoondedartheSixiB 
^eda,  i.  e.  *•  room"  or  "  ilead,"  and  mard,  **  a  ^rard"  «c 
•*  keeper"),  an  oilicer  appointed  in  another*s  itead.or 
place,.and  always  laken  for  a  pTiadpal  eiScer  witlan  !■* 
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thefe  there  «re  rtnoat  V»di,    The     protogue  die  pa^IUment,  in  order  to  uy  liitt  1iy  rte--  Stewaid;^' 

left  number  of  peers  5    it  being  doubted  whether  the "  "  K"    ''' 
whole  houTe  could  be  induced  to  iaU  In  with  ihe  views 
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"*  gceateA  officer  under  the  croivn  .is  the  lord  high^Aeward 
af  England,  «n  office  thet  was  aneiently  the  ioheritance 
of  the  earls  of  Ldceder,  tiU  forfeited  by  Simon  de 
Mountfort  to  King  Henrj  III.  But  the  power  of  this 
officer  is  fe  Tery  greet,  that  it  has  not  been  judged  fafe 
t«  txuft  it  any  kHi^r  in  the  hands  of  a  fitbje3,  except- 
ing  only  firo  hac  vice,  occailonally :  as  to  otEciale  at  ■ 
coronalton,  at  (he  arraignment  of  a  nobleinan  £i>r  high- 
treaibn,  or  tke  like.  Utuing  bis  office,  the  Aeward 
beara  a  white  ftaff  in  his  hand ;  and  the  trial,  &c.  end- 
ed,  he  breaks  the  ftaff,  and  with  it  his  commiiTion  ex- 
pirea.  There  is  likewUe  a  lord-fteward  of  the  k.ing's 
lioulehold,  who  is  the  cbief  oSicer  of  the  king's  court, 
has  the  care  of  the  king^s  boure,  and  authoriiy  over  all 
the  o&oeu  and  rremnts  of  the  hpufehoLd,  cscept  fuch 
as  belong  to  the  chap^  cbamber,  and  iliable» 

Stewaro,  en  aflicer  in  a  ihip  of  WV)  appointed  by 
the  purier  to  diilribute  th^  diff<^Eflt  rpecies  of  provi. 
fions  to  the  officers  «oA  crcw  )  £mc  wl^^  purpere '  he  is 
funiiflicd  with  «  mate  and  proper  aOiilants. 

Coitrl  of  th»  Lord  High  Stsitard  of  (irect  Britwt, 
n  a  coort  biUtuted  for  the  trial  of  peers  indi£ted  for 
treaGnt  or  &Iony,  or  for  mifpriiioa  of  either.  The  oiHce 
of  this  gieat  magiilrate  is  very  ancient,.and  was  foTmer- 
ly  herecutary,  or  at  leall  held  for  liSe,  oc  diun  btne/e  gef- 

Jerit :  but  now  it  is  ufually,  and  hath  been  for  many  cen- 
tairies  paft,  grented  pro  hac  viee  only  ;  and  it  hath  been 
the  conftant  praSice  (and  tlierelore  feems  now  to  have 
become  neoe&ry)  to  grant  it  to  a  lord  of  parliament, 
cUe  he  is  incapabk  to  dry  fuch  delinquent  peer.  When 
&ch  an  indiAment  is  therefore  found  by,a  grand  jury 
of  freeholdeTs  ih  the  King's  bench,  or  at  tlie  iSize»  be- 
fi>re  the  juitices  of  oyer  and  termitter,  it  is  to  be  removed 
by  a  wnt  of  eertiorari  into  the  court  of  the  lotd  high- 
Sewatd,  which  has  tbe  ooly  powet  to  de^ernune  it.  A 
peer  may  plead  a  pardon  before  the  court  of  KingV 
bench,  and  the  judges  have  pow6r  to  allow  it,  in  order 
to  preTcnt  the  trouble  of  appointing  an  htgh-fteward 
merely  for  the  purpore  of  receiving  iuch  plea :  but  he 
may  not  plead  in  that  inferior  court  any  olher  pjea,  as 
gnilty  or  not  raulty  of  the  indidlment,  but  only  in  this 
coort ;  becaule,  in  con{equence  of  fuch  plea,  it  is  paf' 
fible  that  jndgement  of  death  might  be  awarded  againft 
him.  The  king,  lherefore,  in  cafe  a  peer  be  indifUd  of 
treafon,  feIony,  or  mifpriiion,  creates  a  lord  high-fteward 
firo  hac  vict  by  commiinoa  under  the  great  feal  \  wh!ch 
recstes  the  indidment  fo  £bund,  and  gives  his  Grace 
power  to  receive  and  try  it  feeundum  legem  et  confuetu- 
dinem  Anglite.  Then  when  the  indi£Iment  is  regularly 
;emoved  by  writ  of  certiorori,  commanding  the  inferior 
court  to  certify  it  up  to  him,  the  lotd  high-fteward  di- 
reds  a  precept  to  a  ferjeant  at  arms,  to  fumraon  the 
lords  to  attend  and  try  the  indi£led  peer.  This  pre- 
cept  was  formerly  iirued  to  fummon  only  18  or  20  fe- 
kded  from  the  body  of  the  peers ;  then  the  number 
came  tobe  indefinite ;  and  the  cuftam  was  for  the  Iprd- 
high-fteward  to  fummon  as  roany  m  he  thought  proper 
'(bnt  of  late  year»  not  lcfs  th«n  33)  y  and  that  thore 
Wds  only  ihould  iit  upon.  ihe  trial}  which  threw  a 
monftrous  weight  of  poner  into  the  hands  of  the  crown, 
aod  this  its  great  oiEcer,  of  (eiefliiig  only  fucb  peers  as 
the  then  predominant  party  ihoiild  moft  approve  of.' 
And  accordingly,  whett  the  earl  af  CUrpndoa  feU  into 
diigjrace  mth.Chailes.IL  there.was .  a.  delig;;  fbrmed  to 


of  the  courU  But  now,  by  ftatute  7  W.  III.  c.  3.  up- 
on  all  .trials  of  peets  for  treafon  or  mifpriiion,  all  the. 
peers  who  have  a  right  to  fit  and  vdte  in  parliament 
iliall  be  fummoited  at  leaft  20  days  befi>re  fuch  trial,  to> 
appear  and  vote  therein  ■,  and  every  lord  appearing  (hall 
vote  in  the  trial  of  fuch  peer,  iirft  taking  the  oaths  o£ 
lUlegiance  and  /upremacy,  and  fubfcrtbing  the  declara- 
tion  againft  popery, 

During  the  ^emon  of  parliament,  the  trial  of  an  in- 
diAed  peer  is  not  properly  in  the  court  of  the  lord  high- 
fteward,  but  before  the  court  laft  mentioned  of  our  lord 
the  king  in  parliament.  It  is  true,  a  lord  high-fteward 
^  always  appointed  in  that  care  to  regulate  and  add 
weight  to  the  proceedings :  but  he  is  ralher  in  the  na- 
ture  of  a  fpeaker ^ro  tempore,  or  chairman  of  the  cour^, 
than  the  judge  01  it  j  for  the  collcftive  body  of  t'ae  peers 
are  ^hereip  the  judges  both  of  law  and  lact,  and  the 
higu-fte«vard  has  a  vote  with  the  reft  in  right  u^  his 
peerage.  But  in  the  court  of  the  lord  high-ftewaid,- 
which  i^  held  in  the  receis  pf  parliament,  be  is  the  ible 
judge  of  malters  of  law,  as  the  lords  triors  are  in  matters 
of  f»&  ;  and  as  they  may  not  interfere  with  him  in  re- 
^ulating  the  proccedings  of  the  court,  fo  he  has-  no 
right  to  intermis  with  them  in  giying  any  vote  upon 
the  triaL  ,Therefi>re,  upon  the  conviaion  aad  attain- 
der  of  a  peer  for  murder  in  full  parliament,  it  hath  beea- 
holden  by  the  judges,  that  in  cafe  the  day  appointed  tn- 
the  judgement  for  execution  ihould  lapCe  betore  execu- 
tion  done,  a  new  time  of  execulion  may  be  appointed 
by  either  the  high  court  of  parliament  during  its  Gt.^ 
ting,  though  no  Eigh-fieward  be  exiftine,  or,  in  the  re- 
ceis  of  parliament,  by  the  court  of  KtngVbench,  the* 
record  oieing  removed  tnto  that  court. 

It  has  been  a  point  of  fome  controver(y,  whether-  the 
biihops  have  now  a  right  to  fit  m  the  court  of  the  lord-  - 
high-fteward  to  try  indi£lments  of  treafon  and  mifpri- 
fion.     Some   incline   to  imagine  them  included  under' 
the  general  words  of  the  Aatute  of  King  William  "  all 
peers  who  have  a  rigbt  to  iit  and  vote  in  parliament  ;V ' 
but  the  expreiIion  had  been  much  clearer,  if  it  had  been  ■ 
*'  all  lords,"  and  not  "  all  peers  ;"  fur  though  biihops, . 
on  account  of  the  baronies  annexed  to  their  biihoprics,.. 
are  clearly  lords  of  parliament,  yet  their  blood  not  be- 
ing  ennobled,  they  are  not  univer(ally  allowed  to  be.' 
peers  with  the  temporal  nobility  :   and  pethaps  this- 
word  might  be  inferted  purpofeIy  wnth  a  yiew  to  ex- 
clude  them.     However,  there  ts  no  inftance  of  their  fib> 
ting  on  trials  for  capiiaroSences,  even  upon  impeach- 
ments  or  indidmepts  in  iull  parliaraent,  much  leis  in  the ' 
court  we  are  now  trealing  of;  for  indeed  they  ufually' 
withdraw  voluntarily,  but  enter  a  proteft,.declaring  their  •' 
right  to  ftay.     It  is  obfervabIe,  that  in  the  i  ith  chapr 
ter  of  the  conAitutions  of  Clarendon,  made  in  parliament ' 
\ith  Henry  tl.  they  are  exprefsly  excu(ed,  rather  thaa-^ 
escluded,  from  iitting-  and  voting  in  trials,  which  con- 
cern  Hfe  or  limb  :   epifeofii,Jicut  cteteri  barones,  debent ' 
interejje  judiciis  Cum-barombm,  quoufque  peroeniatur  ad 
Mmitiulionent  membrorum  vel  ad  mortem,  And  Eecket's 
quarrel  with  the  king  hereupon  was  not  on  account  of 
the  exception  (which  was  agreeaLle  to  the  canon  law},  - 
but  of  tbe  geperal  rule,  that  compelled  the  biihops  to  ' 
atlcnd  at  til.'.  And  tbe  detetmination  of  the  houfe  of 

lbr<f$ . 
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Stewn4,  lordt  m  tlie  earl  of  Danb;'s  cafe,  wMcli  hath  eTcr  Cnce 
^StewMt.  Ijj^  adhered  to,  is  confonant  to  thefe  conilitutions; 
•  "  tbat  the  lords  {plritual  have  a  right  to  ftay  «nd  fit  in 
coort  in  capital  caies,  till  the  court  pioceeds  to  the  vote 
of  guilty  or  not  guiltj.*'  It  muA  be  noted,  that  thi< 
jrefoltttion  estends  only  to  trials  in  full  parliament )  for 
to  ihe  court  of  the  lord  high-fteward  (in  which  no  Tote 
can  bc  givcn,  but  merely  that  of  guilty  or  not  guilty), 
no  biihop,  as  fttch,  ever  was  or  could  be  fummoned :  and 
though  the  ftatute  of  KJng  William  regulates  the  pro- 
ceediDgi  in  that  court,  as  well  as  in  the  court  of  parlia- 
ment,  yet  it  never  intended  to  new-model  or  alter  itt 
conAitntion  ;  and  confequentl7  does  not  give  the  lords 
^iritual  any  right,  in  cafes  of  blood,  which  they  bad 
not  before.  And  what  makes  ihdir  exc]ufion  more  rea- 
ibnable  b,  that  they  haTe  no  right  to  be  tried  themfelvet 
in  the  court  of  the  lord  hlgh-fteward,  and  iherslbte 
-furely  ought  not  to  be  judges  there.  For  the  privilege 
of  being  thus  ttied  depends  upon  nobility  of  blood  ra- 
ther  than  a  ieat  in  the  houfe,  as  appears  trom  the  triali 
'Of  the  popiih  lords,  of  lords  under  age,  and  (fince  the 
union)  of  the  Scotch  nobility,  thongh  nol  in  the  num- 
ber  of  the  fixleen  ;  and  from  the  trials  of  females,  fuch 
as  the  queen  confort  or  dowager,  and  of  all  peereSes  by 
birth  ;  and  peereiTes  by  marriage  aUb,  unlefs  they  have, 
when  dowagers,  difparaged  themieWes  by  taking  a  com- 
moner  to  iheir  fecond  hufl>and. 

STElTAnD  tfthe  ChibernHmdreds.  Sce  ClfILT£RN 
tJuaJredr, 

STEWART,  Dr  MaTTHEW,  an  eminent  mathe- 
matician,  was  in  1717  bom  at  Rothiay  in  the  iile  of 
Bute,  of  which  pariih  his  iather  was  miniSer.  Being 
intended  for  the  churcb,  he  went  through  tbe  nfuu 
coutie  of  a  grammar-ichool  education,  nnd  was  in  1734 
Teceived  as  a  ihident  into  the  univeriity  of  GUrgow. 
There  he  had  the  happinefs  of  having  for  hts  preceptors 
in  moral  fcience  and  in  mathematics  the  crlebrated  pror 
^eiTors  Hutchebn  and  Simfoh ;  by  the  latter  of  whom 
he  was  inilra&ed  in  what  may  not  improperly  be  called 
the  arcana  of  the  ancient  geometry. 

Mr  SteW8rt's  views  making  it  neceiTaTy  for  him  to 
remove>to  Edinburgh,  he  was  introduced  by  Dr  Simfon 
Actnmt  0/  to  Mr  Maclaurin,  that  his  mathematical  ftudies  might 
^''■^"^^'^'iuSer  «ointemiption}  and  he  attended  the  ledores  of 
'diaiurrb  *'"*  g^*  mafter  with  fuch  advantage  as  mjght  be  ex- 
Pbiiajbpbi-  peAed  from  eminent  «bilities,  direded  by  the  judgcr 
.tal  Tranf.  ment  of  him  wbo  made  the  phllofophy  and  geometry  of 
•aaionj,  Kewton  intelligible  to  ordinary  capacities.  Mr  Stew>- 
art,  faovKVer,  had  acquired,  from  his  intimacy  with  Dr 
'Simfon,  fuch  a  prediledlion  for  the  ancient  geomctry,  es 
the  modem  analyfis,  however  poweriijlly  recbmmended, 
could  not  leiTen  ;  and  he  kept  up  a  regular  correfpond^ 
ence  with  his  old  maiter,  giving  him  an  account  of  his 
|>rogrefs  and  his  dircoveries  in  gcometry,  and  receiving 
in  retom  many  curious  conmmnicationt  refpefling  the 
Loci  P/am  md  the  poriiins  of  Eoclid.  See  Porism  and 
"SnisoN. 

While  the  fecond  inTcntton  of  perifms,  to  which  more 
.genius  was  perbaps  required  than  to  the  firft  difcovery 
of  them,  empWed  Dr  Simfon,  Mr  Stewart  purfued 
.the  fame  fttbjeft  in  a  diSerent  and  new.direSion.  In 
doing  fo,  he  was  led  |o  the  dircovery  of  thofe  curious 
-wid  interefting  propofiticns  which  were  publiOied  onder 
the  title  of  General  Theoremi  in  J746.  They  were  gi- 
«cn  wititout  tbe  demanftratioiM ;  but  did  not  iail  to  place 
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(heir  diic0V«rei  at  -ence  among  ihe  geometen  of-tb(  Sl)M 
firtt  rank.    They  are  fer  the  moft  part  poriiJmt,  ihDugli'*''^ 
Mr  Stewart,  ca(iefal  not  to  anticipate  the  di^coreiiet  of 
hit  frieDd,  gaTc  them  no  other  name  tban  cbat  ef  theo. 
rems. 

Our  autlKtr  had  befoM  this-  peiiod  enteted  into  the 
churcb ;   and  obtained,  through  the  patronage  of  tbc 
duke  of  Argyle  and  the  earl  of  Bule,   tbe   ]iviDg  q{ 
RofeBcath,  a  retired  country  pariih  in  the-weii  of  Scot- 
knd  :  but  in  1 747  he  wat  eleded  to  thc  mathenaticat 
chair  in  the  univeriiLy  of  £dinburgh,  wiiichhad  bccaac 
Tacant  thc  year  beiore  l>y  tlte  death  of  Mr  Maclauriii. 
The  duties  of  thit  oiiice  gave  a  tum  fomcwhat  diffeiciit 
to  his  puifuits,  and  led  lum  to  think  of  tbe  moil  fiap)e 
and  elegant  means  of  eaplaining  Hboit  diSicuk  prop«fi- 
lions  woich  wcre  hitherto  onfy  acceffiblc  to  'ina  dec^ 
Tcrkd  in  the  modem  enalyiH.     in  doing  tkii,  be  vm 
purfning  tlie  objcd  wliich  of  iM  othets  he  inoft  atdtatlj 
wiihed  to  ■ttwn,  «is.  the  appUcation  of  geemetiy  to 
liich  problems  ■t-tbe  algehraie  calcidBS  iJone  had  beea 
thought  able  to  telblve.     Hic  iblution  of  KepIerH  prt- 
blem  was  tbe  €rft  fpecimen  of  tbit  kind  which  he  gtre 
to  the  worU  *,  «nd  it  was  irtpoiTible  te  hsTC  piodaeed 
one  more  to  the  crcdit-  of  the  metliod  be  &>Ilowed,  or  iif 
the  abilities  with  -which  he  appHed  it.    On  this  pnUcn 
the  utmoA  reibnrcet  of  the  integral  caktilus  had  bem 
employed.     But  though  many  eieeHent  foloti«ns  htd 
been  giren,  there  was  none  of  thein  at  once  direS  is 
its  method  and  iimple  in  itt  principlet.      1Mb  Stewart 
•was  fo  happy  as  to  attain  both  the4  olMe^ ;  and  hb 
folution  appeared  in  the  fecond  Tdome  m  the  £flĕys  of 
the   Phi]ofophical   Society  of  Edinbur^  for  tbe  yctr 
1756.     In  the'fiift  Tokime  of  the  fiune  coUedion  tbeit 
•are  fome  other  propoAtions  of  Mr  8tewart't,  which  tie 
m  eztenfion  of  a  curious  theorem  in  the  fourth  book  o( 
Pappus.   They  have  «  relation  to  tbe  (iibicd  of -poriiBi, 
-and  one  of  them  foTms  the  91^  of  Dr  SiaaCbn^s  Reihmi- 
tion.     Thcy  ate  l>efides  very  beautiful  propoSuons,  lod 
are  demonihated  with  all  the  elcgance  and  fimp]icit7  af 
the  ancient  ana1yfis. 

The  profecution  of  the  plan  wbich  he  had  forBed  «f 
introducing  into  the  higher  parts  of  »ixed  mathenatia 
the  ftTid  and  fimple  form  of  incient  demonHration,  pn. 
duced  the  Ttads  Phyficai  and  Mathcmatical,  wbidi 
were  publiihed  in  1761,  and  the  Eiray  on  tbe  Sun^sDi- 
ftance,  whicb  wat  publiihed  in  1763.  In  thit  laA  woric 
it  is  acknowledged  that  he  employed  geometry  on  a  tall 
which  gcometry  catmot  perform  ;  but  while  it  i$  giant- 
ed  that  hit  determination  of  tlie  fitn's  diilance  b  by  M 
means  free  from  error,  it  may  faiĕly  be  aSerted  tbat  il 
contains  a  great  deal  which  will  always  inteteft  geone> 
ters,  and  will  always  hc  admired  by  them.  Few  errors 
in  fctence  are  redeemed  by  the  di^play  of  To  much  ing» 
nuity,  and  what  it  more  fingular,  of  (b  much  ibnnd  rct- 
■ibning.  The  inveftigation  it  CTery where  elegant,  and 
will  probably  be  long  regarded  as  a  fpecimen  of  themaft 
aidttout  inquity  which  has  licen  «ttempted  by  mere  gea> 
metry. 

The  Sun^s  DiRance  wat  the  Iaft  \Tork  which  Br 
'Stewart  publiihed ;  and  tboogh  he  liTed  to  &c  &Tcnl 
•animadTerSons  on  it  made  public,  he  declined  enteting 
into  any  controverfy.  His  difpofition  w«»  f«r  ironi  po- 
-lcmical ;  and  be  knew  the  Talue  of  that  qmet  m\aA  t 
literary  man  ihould  rarely  fiifier'his  atitagopifts  toin- 
terrupt.    He  ufed  lo  iiiy,  that  €m  deciSon  «f  tiie  poial 
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1(1  <]aeftum  ms  Aow  bcGnrc  t^  {Mibllc ',  tb&t  if  lu»  invtf-  nnder  the 
tigation  «ns  right  it  would  never  bci  overturned,  and 
that  i#  it  was  wrang  it  ougbt  not  to  be  dcfended.  A 
le«r  Aoiiths  befon  he  pubUlhed  the  ei&y  juft  mentioned, 
he  gave  to  the  wotld  another  vrork,  intitled  Pre/iofi. 
tioner  Geomelncte  More  Veterum  Demonjlrtaee,  This 
title,  it  k  faid,  vras  ^veA  to  it  t^  Br  Simfon,  who  re. 
joiced  in  the  puSlication  of  a  work  To  well  cakulated 
•to  proitaate  the  fludy  of  the  ancient  geometrj.  It  con- 
liih  of  a  feries  of  geometrical  tbcwcms  for  the  moft 
]>flrt  new ;  inveftigated  firft  by  an  analyGs,  and  after- 
vnr^s  fynthetically  demonftratcd  by  the  inverfion  of  tbe 
•  Ibme  analyfis. 

Dr  Stewart*s  eonftant  ttfc  of  the  geometrical  ana1yf!$ 
-had  put  him  in  poileirian  of  many  valuable  propoAiions 
wbioh  did  not  crtter  into  the  plan  of  any  of  the  works 
tbtt  have  been  enumerated.  Of  theie  not  a  few  kave 
f<»nnd  a  place  in  the  writings  of  Dr  Simfon,  where 
'they  will  for  ever  remain  to  mark  the  friendftiip  of 
.theie  two  mathcmaticiane,  and  to  evince  the  elteem 
wMch  Dr  Simfon  entertoined  for  the  abilities  of  his 
pupil. 

Soon  aftcr  the  publication  of  the  Sun's  DiAance,  Dr 
Stcwart's  health  began  to  decline,  and  tl>e  duties  of  his 
-office  became  burden^ome  to  him.  In  th«  year  1773 
he  retired  to  the  coutitry,  where  he  afterwards  fpent 
tlte  greatei  part  of  his  l^e,  and  never  refumed  hit  Ia> 
bours  in  the  univerGty.  But  though  mathcmaties  h«d 
'-now  oea(ed  to  be  his  bufinef8,  they  continued  to  b«  his 
'amufement  till  a  very  £ew  years  before  hit  death, 
which  happened  on  the  a^d  of  January  1785,  at  tbe 
•ge  of  68. 

The  haUts  of  ftudy,  in  a  mtn  of  original  getuui, 
■WK  objeAs  of  coriefity,  and  de(erve  to  be  reaoembered. 
-C<7ncerning  thore  of  Dr  Stewart,  his  writings  have 
nade  it  unneceir^ry  to  remark,  that  from  his  youth  h« 
-iMd  been  accnftomed  to  the  moft  iatenfe  and  continued 
•pplication.  In  conie^uence  of  this  application,  addcd 
t6  the  natural  vigtwr  of  his  mmd,  ke  retuned  the  m«. 
nory  of  his  difeoveries  in  a  manner  that  will  hardly  be 
bclieved.  He  rarely  wrote  down  fflty  of  his  invefttgn. 
-tions  till  it  became  neceilary  to  io  fo  for  the  purpoic  of 
pnblication.  MThen  he  diicoveted  any  propoStion,  he 
Weuld  put  down  the  enuneiatmn  with  great  accuracy, 
■nd  m  the  fame  piece  of  pgper  WDuId  conftnid  very 
neatly  the  Bgure  to  which  it  re^erred.  To  thefe  lie 
truAed  fbr  recalling  to  hit  mind  at  any  future  period 
the  demonAration  or  the  analyiis,  h«t«iever  compHcated 
•it  might  be.  Espcrience  had  taught  htm,  that  he 
inight  place  this  conlidence  in  himfelf  without  any  dwv- 
ger  of  difappo!ntment ;  and  far  this  'fingular  power  he 
>vas  prt^bly  more  indebted  to  the  aQivity  of  his  in- 
vcntion  than  the  mere  tenaeioufneft  of  his  memory. 
Though  he  was  entremely  (hidious,  hc  read  few  books, 
and  verified  the  obrervation  of  M.  D'AIembert,  that  af 
atl  l^e  men  of  letters,  mathematiciana.  read  le^it  of  the 
«rritings  of  one  another.  His  own  inveftigatiains  occu. 
fried  him  fu(Hciently  *,  and  indecd  the  world  n-ould 
iiave  had  rearm  to  regret  the  mifap«lication  of  his  ta> 
lents,  had  he  employed  in  the  mere  ac(}uifition  of  knovp. 
ledge  that  time  \vhich  he  could  dedicate  to  works  of  in> 
Tenti»n. 

StewarT,  in  Se«ti  Law.    See  Lav7  Index. 

STEWARTI A,  a  gehos  of  plants  belonging  to  the 
clafs  monadel^hia,  «nd  in  the  natHtal  fyAen  tanging 
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STIBADIUM,  amottg  the  Roman»,  •  low  kind  of  ^**"*^ 
table  coiKh  or  bed  of  a  circular  form,  which  fucceeded  1 
to  the  triclinia,  and  was  of  different  fizes,  according  to 
the  number  of  guefts  far  which  it  was  de(Wned.  l'aales 
of  this  kind  were  called  hexactina,  oSacStia,  or  entiet- 
clina,  according  at  they  held  fix,  eigbt,  at  nine  gOcAt, 
and  fo  of  any  otber  number. 

STIBIUM,  a  name  for  Antihont. 

S ITCHOS,  a  name  gtven  by  the  oM  writen  to  « 
pe£baral  confeiftion,  the  priiKipal  ingredient  af  which 
.was  tlie  herb  marriiiium  or  borehound. 

STICKLLBACK,  a  gtnai  of  fiihes.     Sce  Garer- 

OSTEUS,    lCHTHYOIiOOY  IttdcX. 

FooT.Si iCKS,  in  Pri^ling,  flip«  of  wood  that  lie 
between  the  foot  of  the  page  and  the  chcft,  to  xvhich 
thcy  are  wedged  fafl  by  ihe  quains,  to  keep  the  form 
firm,  in  conjun^lion  with  the  iide.tticka,  whieh  are  pU- 
<xd  at  thc  iide  of  the  jpage,  and  fixcd  in  tbe  bme  man- 
ner  by  mcans  of  quoini, 

-  ST[FFLE,  or  Griat  Muscle,  i»  the  manege,  is  the 
part  of  the  hitid  Ug  of  •  hotfe  which  adv8ncet  towards- 
his  belly.  Thit  it  a  moft  daogciout  part  to  seceire  a 
bkm  upon. 

STIGMA,  a  brand  or  impTeffion  with  a  bot  iran ;  a 
mark  of  infamy.     See  Stigmatizikg. 

Stigma,  in  Bouitty,  thc  fummit  or  top  of  the  Ayle^ 
accounted  by  the  G;xualifts  the  £emale  organ  of  gencra- 
tion  in  phmts,  which  receives  the  {ecuadating  duft  af 
the  tops  of  the  ftamina,  and  tranfnuls  its  vapour  or  ef- 
.fiuvia  tlirough  the  ftyle  into  thc  heart  of  the  leed-bud, 
lior  the  purpofe  of  imprcgnating  the  feed>i 

STIGMATA,  in  Nolura/ Hifiory,  ihc  apcrtuies  iiv 
diffierent  parts  of  the  botUes  of  in(eifts  commaaicating 
.with  the  trachete  or  air-vedels,  and  iĕrring  for  the  oSioe 
of  reQ>iratioa. 

Stiomata,  in  antiq«ity,  certain  markt  impreSed  on 
the  left  Ihouldcrt  of  the  bldiers  when  Iifted. 

Sticmata,  were  alfb  a  kind  of  notes  or  abbreTit- 
tions,  confiiH&g  only  of  points,  difpefed  vanous  w^s  j . 
.Bt  in  triangles,  fqnaTes,  croSes,  &c. 

Stigmata,  is  alfo  a  term  introduced  by  the  Francif- 
cam,  to  e)iprefs  the  markt  or  prints  of  our  Saviour's 
-wounds,  faid  to  have  been  miraculouAy  iropreffed  by 
.him  on  the  body  af  their  feraphic  fBther  St  Ftancis. 

STIGMAT1ZING,  amo«g  the  aacienti,  wat  in- 
^ded  upan  (ldves  as  a  ptmiihment,  but  more  frequently 
-as  a  maik  to  know  them  by  :  ia  which  Caie,  it  was  dooe 
-by  applying  a.  red^hot  iraa  marked  wiith  certain  letters 
4«  d>eir  ^oreheads,  tili  a  fair  impre(fion  was  made  ;  «nd  - 
ihen  pourin^  ink  into  their  furrows,  tbat  the  in^cription  - 
.might  be  the  more  confpicuans. 

Saldiers  were  branded  in  the  hand  with  the  nmae  or 
«haraAer  of  their  generaL 

After  the  faine  manner,  it  was  cuAomary  to  Ai^m». 
■tize  the  woHhippers  Bi>d  votaries  of  rome  of  the  gods. 
The  inarks  uied  on  thefe  occtfion«  were  various  4  fome- 
.tumrs  they  contained  the  name  of'  the  god,  fometiroes 
his  particttlnr  endgn,  as  the  thunderbclt  of  Jopiter,  the 
trident  of  Neptune,  ihe  ivy  of  Bacchiis,  &c.  or  they 
iiiarked  then)(ijves  with  (cane  myAical  nAmber,  whcreby 
the  god*s  name  was  defciihed.  To  thefe  thtee  «^ays  of 
^igmatizing  St  Jobn  is  fiippoied  to  refer  (Rev.  ehap: 
Jtiii.  Tcr.  16,  17.).    Theo^kmt  is  of  «pmoo',  tliat  the 
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a  diRingui(hing  mark  orhonour  and  nobilit^.  In  Thracey 
Bs  Hcrodotus  tellt  us  *,  it  Wa«  pra^fed  by  none  but 
perrons  6f  credit,  nor  omitted  by  any  but  perfon*  of  the 
meaneil  rank.  The  ancient  3ritons  ar^alio  (aid  to  baye 
imprinted  on  the  bodies  of  their  infanl$  the  jS^res  of 
animals,  and  other  marks,  wilh  hot  irons,' 

STIL  D£  CRAiNj  in  the  colour  tra'de/'the  name  of  a 
compontion  ufed  for  painting  in  oil  or  Tvater,  and  is 
made  of  a  deco£lion  of  the  lycium  or  AriEnon  berry, 
in  ahim-water,  whicli  is  mixed  i^th  wluting  into  ■ 
palle,  and  fonned  into  twiAed  Aicks.  It  ougnt  to  be 
chofen  of  a  fine  gold  yellow,  very  fine,'  tiender,  and  fri« 
able,  and  free  from  dirt. 

STILAGO,  a  genus  of  plabts  beIon|^ng  to  clals  gy- 
nandria.     See  Botant  InJete. 

STILBE,  a  genus  of  plantt  belonmig  to  the  cl8& 
polynmta,  and  order  of  oioecia.     See  Botakt  Inifex. 

STILBITE,  a  fpecies  6f  mineral,  or  variety  of  zeo- 
lite.    See  Zeolit£,  Minxraj.oct  Meii.  .    . 

STILE.     See  Sttu. 

STILL,  the  name  of  an  apparatus  ured  in  chemiAry 
for  variou*  putpoTet,  and  in  the  diAilbttion  of  ardent  Ppi- 
rits. 

SriLl-Botioms,  in  the  diftillery,  a  nane  giTen  by  tbe 
traders  to  what  remaini  in  ihe  ftill  ailer  working  tbe 
waih  into  low  wines.  Thefe  bottomt  are  pracuKd  in' 
the  greateft  quantity  firom  the  malt-waih,  and  are  of  fi> 
much  Talue  to  the  (Uftille(  in  the  fattening  of  hogs,  &c. 
that  he  oiten  finds  them  one  af  tbe  moft  valuable  articles 
of  the  bttfinefs. 

STILLINGrLEET,  Edward,  WAiop  of  Woir- 
cefter,  was  the  Ton  of  Samuel  Stillintffleet,  gentlemian, 
and  was  bom  at  Cranbom  in  Dorletihire  in  1 635.  He 
was  educated  at  St  John**  CoUege,  Cambridee  j  and 
having  receired  holy  orders,  was,  in  1657,  preJented  to 
the  redory  of  Suttonin  Nottjngham{hire.  By  publi(hing 
hls  Origmes  Saeree,  one  of  the  ableft  defences  of  reveal- 
cd  religion  that  hat  cver  been  written,  he  ibon  acquired 
fuch  reputation,  that  was  appointed  preacher  of  the 
RoHsChapel;  and  in  January  1665  was  preiented  to 
the  rejtory  of  St  Andrew^-Holbom.  He  wat  afker- 
wards'  chofen  ledurer  at  the  Temple,  and  appointed 
^haplain  in  ordinary  to  King  Charlet  II.  In  i$68  he 
took  the  degree  ot  dodor  of  divinity ;  and  was  foon 
after  engaged  in  a  di(pute  with  thofe  of  the  Romilh  reK- 
gion,  by  publiihing  his  difcourfe  conceming  the  idola- 
'try  and  toaticifin  of  the  church  of  Rome,  which  be  af- 
terwards  deCended  againft  ie^eral  antagonifts.  In  1680 
he  preached  at  Guildhall  chapel  a  fermon  on  Ph3. 
iii.  26.  which  he  publiOied  under  the  title  otThe  lllif- 
clttef  of  Separation  ;  and  thit  being  immediately  attack» 
-ed  by  feveral  writers,  he  in  1683  publiihed  his  Unrea- 
'fonabIenef8  of  Separation.  In  1685  appeared  his  Ori- 
■gines  Brimnnicte,  or  the  Ajttiquides  6f  the  BritiA 
■Church,  in  folio.  During  the  reign  «^  King  Jaroes  II. 
he  wrote  feveral  traAs  againft  popery,  and  was  proIoc'u- 
tor  of  the  convocation,  as  he  had  likewiie'  been  u;ider 
Charles  II.  Aiter  tbe  Revolution  he  was  advanced  to 
the  biihopric  of  Worcefter,  and  was  engaged  in  a  dit 
fute  with  the  Socinians,  and  alib  with  Mr  Locke  ;  in 
■whi^  la&  contcA  he  is  generayy  thoueht  to  bav£  bcca 
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lingHeet  wrote  ot^er  works  be£des'  tlwfe1 , 
cd,  which,  wit&  the  ^buve,  h3vq  .bce|>  rcjj 
voIs.  folio.  •■  r^,  i...     . 

Stiij.ikcfli:et,  ^eiijamin^  ^  'in^ei^iouajia^ 
was  erandloi^  of  the  piecedinig.   '|t^f  ,&tlic^  . 
was  lepow  of  St  JoIp's  Coliege  >q  Caipbri^ge»  ' 
MiD.  ancl  Crreiham  profe{ror  of 'ph'yfict-^t  i 
in  1 693,  h^  Uft  his  lucr^ve  t" 
vour ,  a  misibrtune^  that  a^ei' 
poRerity. 

by  his  fathet''s  niean^,  tge  lijfins  of  I^<|fv^^jUwir j 
whicb  he  imdiinliatety  exchai)g^  lor  u^.  )of  'Wood* 
Norton^^and^wantop.uN^&r)!;.     Ij^^Sc^  p.iToJL.^ 

J3en|amrn^  tii*  only%q|^  'fy;as'^^ucsted  at  Mkidc^ 
fchool^  wtucliht  Ieft  in  i^ag^^witaibc  f&u^Q.<ex  vjiil 
exceUenl  lcholar..  ^e  then  went°to  Trinity-CsU^lia 
Cambridge,  at  tbe'  requefi  .of.  Dr  3entley^  Ctie  t^ia^ 
who  had  been.  private  tutpr  io  his  bther,  d^m^ic  cq^ 
lain  to  his  grand&ther,  and  much  indelAe«f  to  thel^Ur 
ly.     Here  ne  w'as  a  caiididate  fbr  a.  lellojjAiip,.  bnt  mt 
rejeded  by  the  inaneT^s  inSuence.     Thit  yn»  a  ic«cK, 
and  unexpeSed  difappointme^U'ana  biit  little  a^lctiKp. 
ed  afterwards'_by  the  Dodor^s  ap6lo|y,  £hat  jt  was  t. 
I»ty  that  a  |;en]Ueinan  of  Mr  StifUngfleet'*  parU  Ihadli. 
be  buried  within  the'  walls  of  a  .college. 
_  Perhaps,   boweyer,'  thit  ingratitude  of  Dr'  BeBtky. 
was  not  of  any  real  diScrrice  to  Mr  StillingScet.    Bk 
heing  thrbwiT  int*  the  world,'  he  {cwmed  many  hoDODi- 
able  and  'valuab1e  coraiedidn*.  "  He  dedicat^  bmit 
tranAationi  of  Linnseus  to   the'1ate  JJa/t^  Lyttlĕtoiii 
partly,  he  fays,  from  motive*  of  priv8te  rdpeS  aad  Ik». 
nour.      Lord  Bariingtoa  giave  nim,  in  a  very.  poSte 
manner,  the  place  of  the  mafter  of  the  banacks  at  Kib-' 
iington ;  a  favour  to  which  Mr  StillingAeet,  in  the  d»> 
dication  of  his  Calendar  of  FIora  to  that  nbblemant  *^- 
ludes  with  eqaal  poUteneis,  as  well  ai  with  the  waraeil 
gratitude.     Hi*  Calendar  of  Plora  wat  ^onned  .at  StnH;. 
ton  in  ^{orfoIk  in  tbe  year  1755,  at  the  hofpital>Ie  (sat 
of  liis  veiy  worthy  and  ingenious  &iend  Mr  Marihm^' 
who  had  made  fcveral  oMerYationi  of  th»t  kjnd,  mi 
had  communicated  to  the  public  his  corious  <^{erv^iau 
on  thegrowthof  treet.    But  it  wai  toMr  Wyiidhaaaf' 
Felbrig  in  Noriblk  that  he  appean  to  b»ve  jia4  Ae' 
greateft  oblintions :   he  travelled   abroad  witK  'M9, 
Ipent  much  ot  his  time  °at  hi*  houre,  and  was  appointal 
one  of  his  executors  (Mr  Garrick  was  another),  wiili  ■ 
confiderabIe  addition  to  an  annuity  which  that  gentl^ 
man  had  fettled  upon  him  in  his  Iifetime.   -         '    ,. 

Mr  Stillingf1eet's  genius  feems,  if  we  ayiy  iij^ge  iigai' 
his  works,  to  have  led  him  principally  .to  ^the  niidy  .of 
natural  hiAory }  which  he  prolecuted  as  an  .ingcqion 
philofopher,  an  u{eful  citiscn,  and  a  good  man. '  In  tlw 
walk  of  leaming  he  mentiont,  ais  his  iriends,  Dr  W*^ 
fon,  Mr  (afterwiiids  Dr)  Solander,  Mr  Hudlbn,  Mr 
Price  of  Foxley,  and  forae  otjhers ;  to  whom  no^iy  be  ad* 
ded  the  ingenious  M'  Pennant.    .J{or  can  yrt  omk  ||t| 
Aattering  mention  which  Mr  Gray  makes  of  hinmioe 
of  bis  letters,  dated  from  London  in  1761 :  "  I.hatc 
lately  made  an  acqua)ntance^  with  \hit^phiIo(bphet^.wilt . 
lives  in  a  garret  here  in'  the  w^ter,  that.  )ke  ^j  (meit  . 
fonie  ncar  relalions  who  depend  upon  bim.    He  H.  al- 
wajs  emplayed,   Cto&quently  (accoiditog  v|o  ^,  «U 
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•aidii}  '$imy$  bappy,  «Iwagrt  clie«HtiI,  Bnd  feefflt  to 
mc  a  Tery  worthj  hqneft  nun.  His  preront  (cheme  i< 
to  fcnd  ibme  per&nt,  propcrly  qua]ifiecl,  lo  reSde  a  year 

,  or  two  in  Attica,  lo  make  thcmfidvei  ac^uainted  with 
thc  cbmate,  produdions,  and  natural  hiltory  of  the 
country,  that  wc  may  underAand  Arillotle,  TheophraT- 
tns,  6tc.  who  hayc  b«cn  heathcn  G/cek  to  us  for  (a 
nanj  agea  }  and  this  hc  has  got  piopolĕd  to  Lord  Bute, 

,  no  unHkcly  petbn  to  put  k  in  execution,  as  he  i*  him- 

ilfabotanift.'' 

Mr  StilUngfleet  pu^bKtbed  a  Tolume  of  mircellaneoas 

'tradi^  wbicli  is  ia  mucb  cftcem,  and  does  great  honour 
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to  bis  head  and  hcart.     They  are  chicAj  trandations  of  .  ilibtle  logician  was,  through   his  whole  argunient,  pie 


des  or  ttiuwrfab  1iave  ho  real  csiAcnce,  aad  tlnt  OM 
thiiig  cannot  be  pTcdicated  of  anothcr.  'Witb  rcTped 
to  the  former  of  theie  opinions,  he  ieem»  to  bave  taught , 
the  fan)e  dodrine  with  the  fed  afterwards  known  bj 
the  appellation  of  Nomiiia/^t,  To  prove  ihat  one 
thiii^  cannot  be  predicaied  of  another,  he  faid,  that 
goodne/s  and  mm,  fi>rinftance,  are  diftrent  things,  which 
cannol  be  confoundcd  by  aAerting  the  one  to  be  the 
other :  he  argued  farther,  that  goodnrls  is  an  iuuverlal, 
aiid  ttnirerials  have  no  real  exiftence  }  con<equentIy 
ilpce  nothing  cannot  be  predicated  of  any  thing,  good- 
nefs  cannot  be  predicated  of  man.     Thus,  whiiil  this  ^''J''^^' 


iome  eflayt  in  thc  yimauitatet  AtaJttmCte^  publiihcd  by 
LinnSBus,  inter^perfcd  with  fo^e  obfervations  and  ad- 
ditions  a£  hu  own.  In  ihis'  «olume  he  Ihows  alCo  a 
ta:?e  fer  daiScal  learning,  and  entcrtunt  ut  with  fome 
clegant  poetlcal  effiiSons  at  his  ovriu  fiut  his  £ffay  on 
Con«crbiion,  publiibed  in  the  Crit  volume  of  Dodfley'< 
CoBeftion  of  Poens,  entitles  him  to  a  diilinguiihed  rank 
among  our  £ngll(b  poets.  This  poem  is  addreiTed  to 
Mr  Wyndham,  with  all  that  waimth  of  iricndihip  which 
diliingutihca  Mr  StillingAect.  As  it  is  chieAy  didac- 
tic,  it  does  not  admit  of  To  many  omamentt  as  lomc 
compoSdons  of  other  lunds.  However,  it  containa 
much  good  fenfe,  (hows  a  confidcrablc  knowledee  of 
nankind,  and  has  reveral  paAages  that  in  point  of  har- 
Bony  and  eaiy  ver(]£cation  would  not  dirgrace  the  writ- 
ting.s  of  our  moft  admired  pnctt.  Here  more  than  once 
Mr  SullingAeet  (hows  himfelf  ftill  Ibre  for  Dr  Bentley^ 
cruel  trcatmcnl  of  hlm  }  and  towaids  ihe  bcautiful  and 
moral  clofe  of  it  (wbcre  it  is  fuppo(cd  he  gives  u«  a 
ik.:ich  of  him(elf )  feems  to  hint  at  a  morii£jation  of  a 
nore  delicatc  nature,  wliick  hc  is  Ctid  lo  havc  fuffi;red 
from  the  other  fex. 

To  thefe  difappo!ntmentt  it  was  perhaps  owing  that 
Mr  StilhngAcet  neiiher  mairit.'d  nor  went  into  ordrrs. 
His  London  re6dence  was  at  a  fad.ller*s  in  Piccadilly  ; 
where  bc  died  in  1771,  aged  above  70,  leaving  feve- 
lal  valuable  papers  behind  him.  He  was  buried  in  St 
James's  church,  without  the  flighteft  monument  to  liit 
mcmory. 

STlLL'NGrA,  a  genu$of  "phntsbelongJng  to  the 
cla(s  mnnoecia,  and  to  the  order  of  mouadtlphia,  See 
BOTANT  lndex, 

STILYARD.     See  STtEuYard. 

STILPO,  ii  relebrated  philoropher  of  Mrgara,  Anu- 


t-biUJo/by, 


dicating  one  thing  of  another,  he  denied  that  any  one  vut.  1. 
thing  could  be  the  accident  or  pr^dicate  of  anoiher. 
If  btilpo  was  feiious  in  this  reafoning  ],  if  he  lueant  ^iy 
thing  more  than  to  expofe  th«  fophiftry  of  U^e  Hhocls, 
he  ffluft  be  confe(Iĕd  to  have  been  aa  eminent  mallcr  of 
tbc  art.of  wranglingj  and  il  yi-as, not  wbolly  tyiiligut 
realbn  that  Glycera,  a  celebrated  courtezan,  when  (bc 
was  reprovcd  by  him  as  a  cortupter  of  youth,  repiicd, 
that  thc  charge  roight  be  jullly  retorted  upon  Umfelf,, 
who  fpent  his  time  in  iilling  thcir  heads  witb  ^philtical 
<quibbies  and  ufclefs  fubtletie8.  In  etbics  be  leems  to 
bave.bef:n  a  Stoic,  and  in  religion  he  had  a  public  and 
a  private  dodrine,  the  former  for  the  multiiude,  and 
the  laltcr  for  his  friend$.  He  a^mitted  th^  exilleiice 
of  a  ibpreme  divinity,  but  had  no  reverence  for  thc  Gre« 
cian  fuperftitions. 

STILOBATUM"',  in  ArcMeaure,  denotet  thc  body 
of  the  pedeAal  of  any  column. 

SIILTON,  a  town  of  England,  in  HuntlngdonduK, 
7  (  miles  from  London,  fouth-weft  of  Yaxley,  «n  the  Ro- 
man  highway  from  .CaAor  to  If untingdoiu,  call^  Er- 
minejlreet,  fome  parts  of  which,  in.this  neighbourhood, 
appcar  flill  paved  with  ftone.  This  place  b  famous  ior 
chec:fe  called  Englijb  Parme/an,  whicb  is  generally  kept 
till  it  is  old  befoie  it  is  brought  to  table,  and  even  the 
procefs  of  dccay  is  accelerated  by  vanous  means,  to  ren« 
der  it  agreeable  to  a  vitiated  tafte.  For  making  Stilton 
cheelc,  the  following  receipt  is  eivrn  in  the  (irlt  volume 
of  the  Repojitory  ofZirtt  and  Manu/aduret : 

"  'I'ake  the  night^s  cream,  and  put  it  to  thc  monung's 
hew  milk,  with  the  rennet  *,  when  thc  curd  is  come,  it 
is  not  to  be  broken,  as  is  done  with  othcr  cheeiĕs,  but 
take  it  out  with  a  foiI-difli  altogether,  and  place  it  in  » 
fieve  to  d  ain  gradually  ;  and  as  it  dtains,  keep  gradu- 


liihed  under  'he  reign   of  Ptolomy  Euergetes.     In  his     ally  preili  'g  it  till  it  becontes  firm  and  dry  ;  then  place 


yottth  be  had  been  addi^ed  to  licentious  pleafures,  ftom 
which  he  relinouily  re^^raiiied  from  t^e  moment  that  he 
lanked  himfelf  among  ph!lofophers.  When  Ptolemy 
Sotcr,  at  the  taking  otMeg^ra,  oSeied  him  a  large  fum 
of  money,  and  re^ueded  that  he  would  accompany  him 
into  Egypt,  he  accepted  Hut  a  fmall  part  of  the  c(Ftr, 
■nd  retired  to  the  ifland  of  ^gina,  whence,  on  Ptole- 
my*s  drparture,  he  relurned  to  Megara.  That  city  be- 
ing  again  taken  by  Demetriiis  the  fon  of  Antigonus, 
and  the  '  phi1of<>phrr  reooired  to  glvr  an  account  of  any 
cK^As  which  ke  had  Ioft  during  ihe  hurry  of  the  plun- 
der,  he  replied,  that  he  had  loit  noihlng ;  for  no  one 
contd  take  hrm  h>m  his  leaming  and  e1oquence,  So 
gicat  was  the  fame  of  Stilpo,  that  the  iroft  eminent 
l)hiIo(bphers  of  Athens  look  pleafure  in  atlending  upon 
kis  dircourfe5,  H<s  peculiar  doAriacs  were,  that  fpe- 
VoL.  XIX.  PartlL 


it  in  a  wooden  hoop  ;  afterw;;id.<  (o  be  kepl  dry  oA 
boards,  tumed  frequrnlly,  with  cloth  bindert  rqund  it^ 
which  aie  to  .be  tightened  as  occaiion.  rĕquires,  and 
changed  every  day  until  the  cheefe  become  (irm  enough 
to  fuppart  itfelf -,  .after  the  cloth  is  taken  oJT,  the  chccfe 
is  rubbed  eyrry  day  all  over,  for  two  or  three  months, 
with  a  bru(h ;  and  if  the  weathpr  bc  damp  or  rooift 
twice  a-day  ;  and  even  before  tbe  clo^b  is.  talien  o^*,  the 
top  and  bot^m  are  well  rubbed  eveiT  day." 

STIMULANTS,  mJHedicine,  fubftance$  whlgh  in. 
creafe  the  a£tion  of  certain  parts  of  the  bbdy.  In  par- 
ticular,  they  quicken  the  motion  of  the  blood,  incrfa(c 
the  adien  of  thi  mulcular  fibres,,  and  aSeS  thc^  neryo^ 
fyflem.  '  ,  '  ,       ,1 

STIMULI,  In  Botany,  a  rpecies  of  ^rmaturc  or  af- 

feri(Ive  weapon,  with  which  fome  plants,  as  liettle,  calTa- 

4U  da. 
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da,  iKeiy^hm^  «Rid  tmgHi,  are  &fmflied> 

Linnnus,  is  bjr  their  «enamoin  piinAuNC  (o  luep  off 

aaked  amtailsdiat  would  «ppnwok  («  hurt  ihem. 

STiNG,  an  appamtus  in  the  bodiet  of  ccrtain  tn- 
Se&s,  ia  {biu  of 'a  littk  fpe«r,  iĕmng  Uiem  as  a  we«- 
pon  of  ofifence. 
■  SrmG-Ray.     See  Raia,  IchTHTOLOGt  Jiide». 

STINK-POT,  an  earthen  jar  or  (hell,  charged  widi 
powdcr,  rrenadoes,  and  other  materials  of  an  ofiea- 
IDiOimkny.  g^  ^j  Iimocating  itneU.  It  is  £rcquentlj  ufed  by  pn- 
valee(t,  in  the  weAem  ocean,  in  the  attack  of  «n  enemy 
^om  he  defigns  to  board ;  ibr  which  purpofe  it  is  iur- 
«ilhcd  with  a  light  fule  at  the  opening  oi  tauck-h(^. 
8ee  BoARDnrc. 

.  STINT,  a  fpecie« of  bird.    Sce  TliiKOA,  OaKrrHO- 
lAGT  InJttc. 

STIPA,  Feath£S  Grass,  a  genus  of  plants  belong- 
faig  to  the  clais  triandria,  and  order  of  digynia  ;  and  m 
the  natural  ^yilem  ranging  under  the  ^th  order,  Orami- 
«a.     See  Botamt  Iiiaex. 

STIPEND,  among  the  Romana,  fignifies  the  &me 
with  tribute  ;  and  htnctJ^enJarii  weie  the  laioe  with 
tnbntarii. 

Stipend,  in  Scoti  Law.    See  Law,  $  clix.  la. 

STIPULA,  in  Beitny,  one  of  the  fulcra  or  props  of 
plants,  defined  by  Linnseus  to  be  a  (cale,  or  fmall  Ieaf, 
ilationed  on  each  fide  the  bare  of  the  ^ootilalks  of  the 
ftower  and  leaTes,  at  their  firft  appearance,  for  the  pur- 
pofe  of  fupport.  Elmgren  reilnds  it  to  the  fooiftiilks 
of  the  leaves  only. 

STIPULATION,  in  the  ctvil  law,  the  ad  of  Oi- 
pokting,  that  is,  of  treating  and  concluding  terms  and 
conditions  to  be  inferted  in  «  contrad.  Sdpulations  were 
ahcicntly  performed  at  Rome,  mth  abundance  of  cere- 
monies ;  the  firft  whereof  was,  that  one  party  ihould  in- 
terrogate,  and  the  other  anfwer,  to  give  hb  conrent,  and 
ohUge  himfelf.  By  the  ancient  Roman  law,  nobody  could 
Aipulate  but  for  luml<df ;  but  at  the  tabelliones  were  pub- 
Uc  fervents,  they  were  allowed  to  Aipulate  ibr  their  ma- 
-^  '  ilers }  and  the  notaries  rucceeding  the  tabelliones  hare 
inherited  the  fame  priviiege. 

STIRIA,  a  province  of  Germany,  in  the  circle  of 
AuAria,  _with  the  titlc  of  a  dochy.  It  is  bonnded  on 
the  north  by  the  archduchy  ^of  Auftria,  on  the  eaft  by 
Huneary,  on  the  fottth  by  Camiola,  and  on  the  weft 
by  Carinthia  and  the  archbiihopric  of  Sallft>urg ;  it  it 
j  25  miles  in  length  and  1 7  in  breadth,  and  is  faid  to 
cootain  22  cities,  95  towns,  338  cailles,  15  convents, 
and  2oo,coo  inhabitants.  Though  it  is  a  mountain- 
ons  country,  yet  there  is  a  great  deal  of  land  fit  for  til- 
kge,  and  the  foil  is  fo  good,  ,that  the  inbabitants  never 
were  in  want  of  com.  In  contains  mines  of  very  good 
■  iron  ;  whence  the  aims  made  there  are  in  great  cAeero. 
.  The  woman  di&er  greatly  from  the  AuRnans,  and  are 
Ycry.plun  acd  ingcnious;  They  have  all  rwellings  on 
ib^  ihroats,  caUĕd  bnui^ocelei.  The  men  are  alfo  very 
fimple,  and  are  rather  difpofed  to  indulge  in  indolcnce. 
The  chief  town  is  Gratz. 

STIRLING,  a  town  of  Scotland,  Stuated  on  the 
-tiver  Forth,  35  miles  north-weft  of  Edinbnrgh,  in  W. 
Long.  ^.  59  N.  Lat.  56.  6.  It  is  alfo  called  Sler/ing 
■nd  Sirnitiing  ;  from  the  former  of  which  Boethius  £alie- 
ly  derives  the  name  SterHng  money ;  becaure,  fays  he, 
OibiJi,  a  Saron  prince,  afiej  the  overthroW'Of  the  Scots, 
-  «ttabliihed  «  mint  there.    Tbc  name  of  Striveii}ig  is  iaid 
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Tbeir  ufe,  iays  to  Imyc  lieen  dcrived  &iom  the  fre<iueiicy  of  tii^ser  \ 
~  «enSiJ^s  ii)  tbe  neighbourhood.  The  town  contUBi'' 
•bout  4000  inhabitants.  It  has  a  manU&Aure  oTtir. 
tans  -and  ihalloons,  and  employs  about  30  looms  in  dbat 
of  carpels.  The  great  ftreet  is  very  broad.  In  jt  is  the 
tolbooth,  wheie  is  kept  the  Aandsrd  for  tiie  «ret  nn. 
fiue*  of  Scotknd.  The  othet  ftreets  are  nairow  aiid  n. 
Ngular.-— Stirling  is  in  miiuature  arefemblance  o^  £da- 
burgh  ;  being  built  on  •  rock  of  tke  ^e  ibrm,  trith  a 
fortreis  on  the  ibmmit.  The  orig^  of '  tfae  caftle  is  na- 
known.  The  rock  of  StirSng  wes  ftrongIy  foitified  b; 
the  PiAs,  aniongft  whom  archttednre  and  ii:ve^  odier 
uieful  arts  had  made  a  confiderable  progreis.  As  It  % 
in  the  extremities  of  their  kingdoin,  the  pofieflian  of  jt 
was  the  occeAon  of  {i«quent  cont^s  betwiact  them  aod 
their  neighbours  the  Scots  and  .Noctbumbrans ;  ^ach 
of  whofe  dominions  did,  for  ibme  time,  terminate  ncirit. 
When  the  Scots,  under  Kenneth  II.  overtlncw  die 
Pi£Uib  empiie  near  the  middle  af  the  ninth  centmjr, 
they  cndeavoured  to  obliterate  evciy  mciiaorial  of  tnt 
people.  They  not  only  g3ve  new  names  t»  prorinces 
and  towns,  but,  wtth  all  the  raee  of  baibarians,  demo- 
liihed  many  magniGcent  and  ufeiul  cdiGces  which  had 
been  reared  up  by  them,  and  this  fortTeis  among  theicft. 
It  was,  however,  foon  rebuilt,  though  npon  an  oocaSoD 
not  very  honourable  to  the  Scots. 

Upon  the  death  of  Kenneth  II.  in  €55,  bis  bratha 
Donald  V.  mounted  the  throne  of  Scotland.  In  tk 
beginning  of  hls  reign  the  kingdom  was  invadcd  \ij 
Olbrecht  and  £11«,  two  Northumbrian  princes,  wbB, 
uniting  thar  forces  with  the  Cnmbiian  Britnns,  nd  z 
number  of  PiAs,  who  upon  their  cxpulfion  iroai  dni 
native  countiy  had  taken  reiiige  in  England,  adnnced 
to  Jedburgh,  where  Donald  encountered  tbem ;  snd,  ii- 
ter  a  ^erce  and  bloody  battle,  obtalned  a  compkte  ik- 
tory  :  but,  having  taken  up  his  Aation  in  Berwick,  (S 
fupine  fecuiity,  the  Northumbrians,  inibiiBed  of  tbeene- 
lefs  poilure  in  which  the  Scottiih  aimy  lay,  igXfeAi 
them  by  a  hafty  march,  difperfed  theiq,  and  made  a  ni- 
foner  of  the  king.  PurTuing  the  advantage  Onej  ud 
gained,  they  marched  northward,  and  iubdued  all  b^ 
ibre  them  to  the  frith  of  Forth  and  thc  Jlovn  oi  S&- 
ling.  But  the  forlom  Gtuation  of  the  Soots,  mtboat  1 
king  and  without  an  army,  obliging  tbem  to  tie  b 
peace,  they  obtained  it,  upon  condition  tbat  Mkj  hiii 
p^y  a  fum  of  money  for  die  raiifi>m  of  the  knig,  mi 
yield  up  all  their  dominic^is  npon  the  iputh  fide  o£  tbc 
Forth  to  the  conauerors. 

The  Northumbrians  taktng  pofieffiqn  of  the  tcralo- 
ries  ceded  to  them  by  this  tceaty,  rebuih  the  caiUe  of 
Stirling,  and  planted  it  with  a  Ĕrong  ganifon,  in  oRhi 
to  preferve  tbeir  new  conqucfts,  upon  the  frontien  of 
wbich  it  was  iituatcd.  Our  authorities  aKb  ioioiiiD  os, 
that  tbey  ere£ted  a  ftone  bridge  over  the  Forth,  o^tbe 
fummit  of  which  a  crofe  was  raiiĕd,  with  thc  iidlomag 
infcription  in  mcnki(fa  rhyme. 


Angloi  a  Seotis /epurot  crutt  i/la  remolii; 
Annis  hicjlant  Bruti,  Scotijaiit  Ue,  erwtt  H^ 

Which  is  thus  tranilated  by  Bellenden. 

I  am  free  marche,  as  paAepgeris  may  ken, 
.To  Scottis,  to  Britonis,  and  to  Ingliiiaen. 

None  of  the  ancient  Engtiih  hiftoijan|.  mentioM  tlsii 
coDqueft.    The  whole  ftoiy,  as'  well  as  thc  in&riptioD, 
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viaKt  macli  af  a  monkiih  garb )  Jttits,  waitientidtj  is 
notsi  irttlc  cdnHnoed  hy  the  arms  oP  the  town  of  Stir* 
linj,.  upon  n-hich  is  a  btidge,  witb  a  cro&,  and  the  laft 
line  or  ihe  above  Latin  £fiicti  is  the  motto  roand  it. 

We  muS  not,  however,  imagine,  that  in  thore  times 
tbat  fartrefs  bore  any  refemblance  to  the  prefent  ftruc- 
tore,  which-  is  adapted  ti>  the  ufe  of  fire-arm$.  Its 
fize  and'  form  probably  refembled  thofe  <:aftle6  which, 
under  the  ^eudal  conftitution,  the  EngliOi  and  Scottiih 
barons  uied  to  ered  upon  iheir  eftates  ibr  dwelUng. 
houles  i  and  wbich,  in  Uiofe  barbarous  ages,  they  found 
neceilary  to  fortify  ibr  their  defence,  not  only  :igainft 
foreign  ioTaders,  but  often  againft  the  attacks  af  their 
own  rieighbours.  It  is  diredly  fuch  a  Gothic  figui«  as 
this  wliicli  repre(ĕnts  tbe  Caftrum  Strruettn/e  upon  the 
arms  af  S&ling. 

Tbls  fortrels,  after  it  had  continued  in.  the  poSTeinon 
of  the  Northumbriah  Saxons  about  20  ycars,  was,.  to- 
nther  with  the  whole  country  upon  the  (buth  fide  of 
the  F6rth,  reftored  to  the  Scots,  upon  condition  af  their 
«iHAing  the  Sa\ons'againft  their  turbulent  invad«rs  the 
Danes.  Upon  the  armi  of  Stirling  are  two  bninches 
of  a  tree,  to  repre(ĕnt  the  Nemut  Strmelenji  ;  but-  the 
fituation  and  boundaries  of  tfaat'foieft;  whicli  was  pio- 
bably  a  wing  of  the  Calcdonian,  cannot  be  afcertained. 
Upon  the  fouth  of  Stirling,  vefliges  of  a  foreft  are  .lill 
difcermble  for  feveral  miles.  Banks  of  natural  timber 
fiill  remain  in  the  caRlt  park,  at  Murray^s  wood,  and 
near  Nether  Bannockburn  \  and  ftum;js  of  treea,  with 
much  bruihwood,  are  to  be  (een  in  all  the  adjacent 
Selds.  _  V      .       . 

Wiien  Cenneth  III.  received  intelligence  of  the  Danet 
having' inyaded  his  dominions,  he  appointed  the  caftle  of 
Stirling  to  bi^  the  place  of  rendezvous  ibr  his  army  }  and 
he  marched  from  thence  Xa  the  battle  of  Loncarty,  where 
he  obtained  a  vi36ry  over  thole  rovers,  in  the  end  of  the 
totk  century. 

In  the  ilth  century,  thiscaRle  !s  rpoken  of  as  a  place. 
of  great  importance,  and  one  of  thc  ftrongcft  (ortreiTes 
in  the  lungdom.  la  1174,  a  calamity,  not  unufual 
amon^  tke  Scottilh  monarcht,  befel  William,  who  at 
that  time  occupied  tbe  throne.  He  was  taken  prifoner 
in  an  uniaccersful  expedition  which  he  madc  into  £ng- 
*'-''     and,  after  hanpg  been  detaincd  1 2  mo»ths  m 
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captivitj,  wa«  relcafed,  'upon  ftipulating'to  p(ky  a  large 
fam  af  money  for  bis  ranCMi»  ;  aad,  until  payment  there- 
c^,  deiivertag  i<ito  the  hands  of  tbe  Engliih  the  four 
principal  fertTefles  in  the  kingdom,  which  in  thoie  days 
were  Stirling,  Edipburgh,  Roxbttrgh,  and  Berrrick. 
This  was  the  fitft  great  attendant  that  England  obtained 
aver  Scotland  }  and  indeed  the  moft  important  ttaniac- 


comer  of  tihe  ea(He,  tnd  are  now  th»  nfideaes  of  Cb* 
^ortrmajor.   The  tooiia  where  the  rannlcr  wac  inoiimHttid ' 
ftiU  goes  by  the  name  of  Dought^*  roem. 

James  IIL  contra£ting  a  fondBC&  fer  th«  caftle  onaa» 
count  of  its  pleaCuu  fituation,  made  it  the  chi«f  placo 
of  bis  reGdence,  and  added  feveral  embelliDimcnts  to  iti 
He  built  within  it  a  magniEcent  hall,  whkh  in  thoi» 
days  was  deenied  a  noble  (Irudure,  a^d  is  ftill  entire. 
It-  now  goas  by  the  iiame  of  the  pariiament-houjie,  having 
been  deAgned  &ir  the  accommodatLon  of  that  iuprene 
coort.  It  was  oovetcd  with  an.  oaken  roof  of  ex^. 
fite  workmanihip,  which,  thoogh  very  little  decaycd, 
was  a  few  years  ago  removed  to  make  way  for  ono 
oS(  more  modern  ftrttSure.  Jamei  alfo  ereftcd  a  coUege 
of  fecular  priefts  in  the  caftle,  which  he  called  the  emt' 
pel  roytit,  and  whicb  pFoved  one  cau(ĕ  of  bis  own  ruin. 
As-  the  expeiices  nece(fary  fbr  maintaining  the  numeross 
ottcers  of-  fuch  an  inftitution  were  confidcrabIe,  he  an. 
nexed  to  it  the  rerenues  of  the  rich  priory  of  Goldingp. 
ham  in  tlie  Meriie,  whicb  at  that  time  happened  to  be^ 
come  vaicant>  Tbis  priory  had  for  a  long  time  beca 
holdcn  by  perfon5  ooiine&ed  with  the  family  of  Hume  % 
and  that  iaailyt  confidering  it  as  belonging  to  thea, 
ftron^ly  oppofed  the  annexation.  The  dilpute  feems  to 
have  lafted  l'everal  years  ;  ^or  one  parliament  had  paired 
a  vote,  annexing  the  priory  to.  tbe  chapel-royal,  and  a 
fubrequent  one  ena£led  a  ftatute  prohibiting  every  at- 
tempt  that  wat  contrary  or  prejudicial  to  tnat  annexa- 
tion; 

James  V,  was  crowned  in  the  caftle  of  Stirling  }  and 
th«  palace,  which  is  the  chief  ornamenl  of  it,  was  the 
work  oF  that  prince.  This  is  a  ftately  and  commodious 
ftruAute,  «U  of  hewn  ftoae,  with  mucb  ftatuary  wo»k 
upen  it.  It  is  built  in  form  of  a  fquBre,  wiih  a  iiiuiU 
court  in  the  middle,  in  which  the  king'»  lions  are  iiiid 
to  have  been  kept  j  and  hence  it  ibll  gocs  by  the  name 
of  the  lioms  dcn.  The  pahce  contains  many  large  and 
eiegant  aparlmcnt» ;  tbe  ground-flbry  is  now  coov«Fted 
into  barrack-rooms  for  the  foIdiers  of  the  garrifon  j  ihe 
upper  aSbrds  a  houfe  for  the  gavemor,  with  lodgings  for 
ibine  of  the  fubaltem  oAScers. 

.OppoGte  to  the  palace,  npon  the  north,  ftandt  an 
elegant  chapel,  which  was  built  by  James  VL  for  the 
baptifin  of  his  fon,  Prince  Hen^,  in  1594.  In  this 
chapel  is  preierved  ihe  hulk  of  a  large  boat,  which.  that 
whimCcal  monarch  caufed  to  be  bmlt  and  placed  upM 
carfiages,  in  order  to  convey  inta  t]le  cflftle  the  pro^&mt 
for  that  iblennity. 

A  ftrong  battery,  wilh  a  tier  of  gons  pmnting  to  the 
bridge  otrer  the  Fortb,  was  eredcd  durtng  tbe  tegency 
of  Mary  of  Lorrainc,  mother  to  Oueen  Mary.     It 


tion  wbicb  had  paSed  bctween  thefe  kingdoms  boat  the  t  caljed  the  Ftetich  btattery,  probably  becaufe  conArudcd 

Norman  oonqneft.  >  by  engineers  of  that  nation.   Thc  laft  addition  was  made 

Thongh  the  Scottiih  mpnaichs,  in  their  freqttent  per-  :  to  the;  fortification3  in  the  reign  of  Oueen  Anne.     Ibr- 

atibulations  througb  the  kingdpm,  often  vifited  Stirling,  -  raerly  they  reached  no  farther  than  the  old  gate,  upon 

and  held  their  courts  for  fame  time  in  the  caftle ;  yet  it  -  which  ihe  f]ag-(laff'  now  Aends :  but  in  that  reign  they 

did  iwt  bccome  a  royal  refidcace  till  thetamily  of  Stoart  wei«  conSdcrably  enlargcd  upen  the  iide  towards  the 


iBounted  tbe  throne,  and  it  wat  from  diiTerent  pnnces 
of  Uiis  iaiiuly  that  it  recaved  ita  prefent  &na.  .  It  wet 
the  place  of  tbe  nativity  of  Jamcs  II.  \  «nd,  when  r»fed 
to  the  throne,  ,he  frequently  kept  his  court  in  it.  It  is 
WeU  known  to  have  been  the  place  where  that  prince 
pcrpetiated  an  atrocious  deed,  the  murder  of  William 
«rl  of  Doogla»,  whom  he  ftabbed  wilh  his  own  hand, 
■^  rqyal-ajgartmeRti|[  we;e  at  tbat  tim<  ia  thc  iiortb-w<ft 


toWn  \  and  barracks,  whkh  aie  bomb-praaf,  with  iĕve« 
'  ral  other  convenieticet  for  a  fiegc,  were  ereded. 

Upon  the  ibuth  fide  of  the  eaftle  lies  a  park  indoied 
.<with  «  fton<>waU,  called  the  kiag^s  farh,  end  near  to 
the  foot  of  the  rock  on  which  the  caftle  ilandt,  lay  ihe 
royal  gardens ;  veftiges  of  the  walks  and  parterres,  with 
a  iew  ftumps  of  fruit-trees,  ate  ItiU  vifible  ;  but  by  loiig 
oegled,  and  Uw  natural  wetneis  of  the  ibil,^ .  the  i^«  \f 
4  U  2  now 


Stirlia(^ 


Digitized  by 


Google    - 


wm  ^ttle  l>ctter  thto  a  marOi.  .la^.tlliB^^gtnlens  U  ■ 
mpunt  of  earth  in  form  of  a  table,  witU.benches  of  ea>th 
around  it,  where,  accoiding  to  tradiiion,  (he  court  f(nnfr> 
Umes  htid  Jetes-ci«mfittrt*.  In  the  caiUc-hi^  u  an 
l^&tyi,  con^rebtjiuiing  abo^t  an,  ^cie  i»f  groond,  and 
bayung  «11  tbe  appe^rance  of  an  art^chl  work,  which 
T^s  i^ed  for  joiiltji,  toumamimts,  and  otbcr  feats  ot  «^ir 

Nqrtbwardof  tbe  caAl^  }ie$  the.Govv,  or  perhapt 
aiore  jroperly  the  Gvv)li/>g  hill  (a).;  ip  ihe  mtddle  of 
Which  is  a  linall  mbunt  c^cdHur/y  Haajty,  upon  yrhigb 
Du^e  )tfi)r!(ko<^  and  bistwa  ^.awere  «^ecuted  fo(.tr«a> 
ionable  pr^Aices  in  tbe  ^cign  of  .lamei  I.  , 
Jjl'^  prqrpe£l  ^oip  the  calDc  ii  ..mod  «jeli^bt^iiU  at- 
w^aj|^]ften4ve,  b$ing  gr^tly,  beautifie>d,  djpecialiy  «tpoi» 
tbĕ  eais^  bj  the  winiSt^B  o£  the  Tortb  V  i^icb  acc  (b 
num<^o)if,'.  ^t  tjioiigh  the  diilance  by  ^d  from  Stir» 
line  tp  AllosTis,  m  a  Araigbt  ]ibe,  |iot'quite  fijtmiles,  k' 
it.taid  to  bcs  >4  by  water.  As  tlus  xiver  generally  luns 
upoh  plain  groun^,  it  rolls  its  Aream  in.  fi>  dow  aild  Glent 
a.manncr,.  ihat  wbat  Silins  Ualicus  futb  «f  tbc  Ticimu 
is.app}icabte  to  it,  if,  iniiead  oUueentim  tbat.poct,  we 
iKould  ready«/^  i  7or  tbe  clay-.banks,  togcthar-with  the 
tide,  wbich  Aows  abovc  3tirlii^,.  rcnder  Uw  £anb  pw* 
pftually  muddy  : .  .    .    . 

Vix  creias  lahi.  ripit  tdm  mhit  opaeis 
■■    S9Mmferam  diteit  lutoio  gurgite  /i/mphtirn, 

The  lordihip  aod  c#iUe  pf  Stirling  were  a  part  of  tb* 
uriial  d<)wry  of  the  quecns  of  Scotland,  at  leall  after  the 
&mily  of  Stuart  came  to  the  ihnme,  in  wbich  thej  wcre 
iiM^eited  at  their  marriage^ 

Aobert  lord  ^rikinc  was  «ppotnted  goTemor  of  the 
caftlc  b;  King  DMid  II.  dBd  the  office  continucd  in 
that  taiiuly  4iU<  1715. 

-This  fortreis  bath  been  the  fcene  of  many  tranrae^ 
U*ns.  Being  by  its  iituation  coniidered  ac  a  key  to 
thc  nortliern  perts  of  tht^  kingdnm,  thc  poflStffion  df  it 
bath  beeit  always  elUemcd  oF  great  ii&portaiicc  to  thofe 
ivho  fof|gb4k  fo.be  maitors  of  Scotland.  It  wis  undoubt- 
e41y  a  place'of  Srepgih  .when  th<i  art  of  war  by  ord- 
ni(fice  was  in  its  infHiicy  ;  but  though  it-  reilAed  dic  ut- 
moll  eSbrts  of  tbe  re^ls  {n  1 746,  it  could  not  now  h(M 
out  thrce  day*  if  befiegtd  by  an  army  of  a  few  thoufand 
mcn  condoded  by  an  engincer  of 'knowlcdge  and  ia« 
tegrity. 

STIRL.INGSHIRE,  acou«tyof  Scotland,  of  which 
Slirling  is  tbe  capital.  It  extends  20  itiiles  in  lengik 
■nd  1 2  in  breadth  {  being  bounded  on  the  wcft-by  part 
of  Leniiox  atnd  Cly^efdale ;  on  tbe  cait,  by  Chc^kmaii» 
nanihire,  the  river  Forth,  and  part  of  Lothian  ■,  ofi  the 
fqutb-c8D,  by  Lothiati ;  and  oa  the  nOrth  by  Monteith, 
Tbe  face  of  the  country  is  «pen  lAid  a^rccable,  diverit- 
fied  by  hili  and  dale,  wcU  'M-*ter«d  ■wtth'  Arcam*  and 
riversi  the  pr^cipal  of'which  \i  the  ¥V>rth>,  riii  g  in 
thc  nrighhourhood  of  a  hi^h  mountain  called  B*tt'L»- 
mmi/,  and,  runnint^  eaAward,  forms  the  fritb  oF'  Edin.» 
bijrgh.  'I'he  rou(hern  partis  hilly,  aHbrding  pleiity  of 
game,  and  paOurHge.  for  Aiecp,  horiei,  and  Uaek  oattiew 
Tbc  eadem  part  is  iertile,  prodociti^  p1eiitiful  harvefl* 
of  con,  and  great  abandancc  of  coal.   Lead-ore  b  foond 


70»,  y  s'  T  r- 

ip  difii;r«Bl  pait*  «C  tbe  countyi;  and  tbe  ilttay  ^boail^  S|H 

with  pikc,  trout,  '•nd  'ialaian.  r  r-    .    "•  .    ~^H 

.^'J!he  papulatjon  ^this  cdui>ty  ht  HwJdi^cript^^perioii^ .  ~W 
and  according  to  the  different  pariAiu,  wiU  bc  fceB'ii'     "^ 
dieibl^vaog  tsblei   ''o ->  l 


,'.   Airtb:  .11    '-     •     -■  / 

•   Aiva  1   •.    ■     :  i'  r 

•      Baldetiwckt    ..-   ,   .. 

Baliion 
5  Bothkdmiai:' 

Bochanan 

Campiie     '' 

Denny  'i 

Drymeik  •   • 

I»  Palkiik . 

Pintry 

Gargunnock  - 

KiUearn 

Kiiryth 
i5'Kippen 

Larbcrt'  and  Dnupace 

Muiravonfide 

Pblmont      •  -  • 
.Sf  Niniang.  ■■. 
30  Slamannan-  '     ■  -' 

Stirlirg  •  '  •  '-■ 

Strathblaa»  •' 


■■■■■■  •  .  •     "^    :•  •     ^ 

STIRRUP,  in  the  numesc,  a  rcA  or  Tuppoct  lim-  ■^taiitĕ 

Iiorfemiin's  foot,   foT  enkblmg  htm  to  momit^ikA  br 

keCphig  bim  itrm  ui  his  iist.  "" 

-Stirrups  were  uhkAown  to  tbe  'aiicientl.  Tb^  wint^ 
of  thcm  in  getting  upon  horreback  war  Tapi^ed  byagi»' 
lity  or  art.  Some  barfe4  werc  taugtit  U>  ^op  tb  tile' 
their  riden  up ;'  but  the  rid^rs  Mten  leapt  up  b^  tbebelp 
of  their  fpears,  or  were  alliAed  by  tbeir  fevec,  oi*aid(' 
ufe  of  hddeit  for  tbe  purpoie.  'Graticbos  fiHed  tb»' 
highnays  with  Aontrs,'  whkn  *tii  intendcd' (p  anriW* 
the  iiHne  end.  The  rame  was  alib  'M^uircd  <^'  tht  liir* 
Tcyors  of  the  roitds  in  Greĕce  as  part  of  ibeir  dat]r.°  "  ' 
Mcnage  ob<erves,..tbat  Si  Jcrbnie  is^4bfc '  £fft '^«atli* 
%vhe  ittenlioni  thcm.  <  But  the'paffag«>  alluded'  to  ii  lietle 
be  iband  in  hit  epiitlcs;  and  if-'it  wete  thciK,  it  Woald' 
proMe  nothing,  beccure^Si  JeromeliYed^di «"tlniwlM' 
iKrnipt  are  foppo(ed  to  have  bten  iKVentCd',  tfjd  tHir^ 
tbc  ufe  'of  faddies.  .Montlaiicon  d^iiies  tht  •mhaitidty 
of  thispaAige  ;  aad,  in«tdeTto^account'f<»^' Ae'igliO'lmi«iJ| 
rance  of  the  anciertti  wfth  reif»rd  to  ««•  itdhiAi^  ''5'!?  i 
ttWiil  and-ib  eaiy'of  biWntion,  b^obierM^  tlM  <<'lA'uU 
cbMis  and  faDd6n^<«if^r  Wn«ilai<|  tiptin-'  tbe  hoHi!*  th^J£V9 
oBowticb  die  tiderii^were'  lo  fn\  Ailitops  cWild  nM  iai''^!^ 
beca'afed,  beuiufe  they  could  not  ha«e  bccn  MH^' 

ed^with  theiuDe  fec«in'ty'«$ttpeakfiiA<fle.'"BMlf%' 

•  •(•    I  .••;•  »"i.i  •:>-..  •  ■ii     ..     -  .^ijyk' 

,  ,       ■     I   .  . .  ,    J  .         ■•-'"•'.       t  -  J.  1'  -'*•(  < 
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iisy  So'called  fto»  the  trai&igituul  loMntatient^^ScoWbi-jwto^^/^that  ireKC.nMU^ior IWk^MBda^ ' 
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j-  mnjptobMt,  'tliBCin  tb»  'nAaad,  ha  in  maij  othen,     fereft. 


thc  progrers  of  human  genias  -md  imcndoa  iciricer- 
^21^191»  MMi-  lifM,  .depending  jiequentty  opoh  ae^ideiital 
•^  c»jife».  •     J  ■.    -  . 

SnsJtUP  of  «  Sh^,  a  |Hece  of  tiaber  pot  upon  % 
fliip's  krel,  wben  fome  of  her  keel  happens  to  be  bcaten 
«A  ■■li  *h*y  cannot  cori&e  conreniently  to.put  oi  fit  in  . 
»%cw  piccĕ ;  then  th^y  patch  in  •  piece  of  timber,  and 
bind  it  01)  with  an  iron,  which  goes  under  tbe  fliip's 
keel,.aiid  comes  upnn  each  fide  of  the  (hip,  Wbeie  it 
ii  na^e<)tftrongly  with.ipiket }  and  this  tbcy  call  s  ilir- 
ittp.  •      '  r'' 

S'F(^.£US,  JeHW,  a  laborious  Gredc  writer,  who 
Ered  at  the  end  of  tbe  iburth  century,  compoled  roany 
worka,-  of  which  lliere  nre  only  his  CoUedions  Vemain'. 
inr,  ynd  even  thefe  are  not  as  he  compofed  them  ;  many 
thingi  being  inferte(l  bj  later  aulhors.  This  wdrk  con- 
tains  manjr  important  faniiments  colleSed  fran>  tbe  an- 
dent.wiiters,  poets^-and  phil>fophers. 

S  rOCK,  in  gardeoing,  &c.  the  fls<v  or  tnink  of  a 
tTce.  What  ftock  is  moit  proper  for  each  kind  of  fruit, 
oaght  as  wetl  to  be  con^dered  and  known,  as  what  foil 
is  moA  (uitable  to  trecs  %  for  on  thefe  two  things  tbe  fu> 
tore  ?igovr  of  trees  and  tbe  goodiiels  of  fruit,  'equally 
depend.  -  The  beft  Vf ajr  for  thofe  wbo  istend  to  plant, 
is  to  niiis  their  own  ftoeks,  by  which  they  wiil  be  better 
aSiired  of  wbat  tbej  d» }  but  if  they  (boold  boj  their 
tiees  of  «nrrerymenij  tbcy  Ibould  diligentiy  inquire  upon 
wbat  ftocks  they  wcre  propagated.     See  GRAmNG, 

Stool,  tn  trade.'    See  CapitAL  Soci. 

SnCK^Broier.     See  BaoKER  and  Stocks. 

STOCK'Dove.     See  Columba.,  Orkithology  hdex. 

ST0CK-/9bbiaj,  the  art  or  myitery  of  traScking  in 
dte  public  Aocks  or  buds.    See  Fdno  and  Sioei-JoB- 

.      jnm. 

Stock  Gi//y-jtower.    See  Chsirakthus,  Botant 
Si       /«ign;. 

STOCKHOLM,  thc  eapital  of  Sweden,  it  fitaated  < 
in  the  province  of  Uiland,  in  £.  Long.  19.  30.  and  N. 
Lat.  59>  30«  Itt  foundation  it  by  th^  bell  Swedilb  viii' 
Un  eenenlly  altrlbuted  tO  BirKcr  Jarl,  regent  of  the  - 
luagdom  aboot  tbe  ttiddle  of  tbe  tjtb  century  during 
tbc  minotity  ef  bit  ibn  Waldemar,  who  had  been  railĕa 
to  tb»  tbrone  bjr  the  ftate*  of  tbe  kingdom  ;  but  it  wat 
Bot  beforei  tbe  i8tb'eentu^  tbat  tbe  roykl  tefidence  wat 
ttansferre4  ftoa  Uprala  to  this  city. 

Thit  eapit^  wlucb  it  rery  long  and  irrei^iltir,  occu- 
nei,  beGde  two  peninfulat,  Ci«en  fmall  roeky  iHiindt, 
lcatteMd  in  the  A^lcr,  in  the  ttreamt  wbicb  iffae  from 
tbat  lake,  and  in  a  bay  of  tbe  gulf  of  Bothnia.  A  va- 
nety  of  contiaAcd  and  cnehanting  viewt  arC  formed  by 
numbcrle&  rodct  of  gtanito  rt&ig  boldly  frotn  the  (m- 
iaee'ef  tbe  water,  partly  bare  and  craggy,  parily  dotted 
with  boufe«r  or  feathered  witb  wood.  Tbe  h^rbaor  it 
ao  inlet  of  tbe  Baltic  ;  the  water  it  dear  at  cryAal,  and 
ef  rucb  depth  tbat  Ibips  of  the  Iargeft  burthen  can  ap- 
proach  tbe  qoay,  whicb  is  of  confiderabIe^brea3th,  and  - 
'^'^Gaod  witb  fpaciaus  buiMingaand  ware  boulca^  At  tbe 
^^  esttemity  of  th«  barbour  (ereral  Arcots  .rife  one  above 
aaatho  in  tbe  form  of  an  ampbithcatre  ;  aad^the  pelacc, 
a  magniieent  building,  ctowns  the  Aimmit.  Towardt 
tba  iea,  about  two  or  three  miles  from  the  town,  the 


Irti.fo'l>eylmd  tbt  ■poMt  6{v^dris,  ht'iS  (K«Stod3i*Iiai 
^nci),  to  deHniati  tbefe  finguIar'Vi«Vw.    The  centhd  '  '«   "■* 
lOartdj  fram  which  tbe  city  derives  itt  name,  and  tbe 
Rittettiolm,  are  the  handlomeft  parts  6f  theiown.    £t-' 
ceptin^  in  liie'lUburbs,  wuerethe  boufes  are  of  wood 
pbinted  iHd,  Ibe  geherality  of  the  buildings  are  of  ftone, ' 
or  brick  AutcOed  white.  Thti  royal  palace,  which  ftands 
tn  the  centre  ol:  Stockholm,  and  upon  the  highcA  fpbt 
of  grOBAd,  was  be^titr  by '  Charles  ^Xl.^  it  iif  a  large 
q^adningulaf  ftone  edifice,  aud  thb  T^^le  of  arcbite£h>ic' 
it  both  eiegant  and  magnificent.     -  -    '  ' 

It  is  ihe  batHtation  not  onljr  tif  the  royal  &mlly,  but 
alfo  of  the  greater  part  of  the  oSicers  belonging  tb  the 
btiulebold;     It  Iikewife  comprehends  the  national  or  fu. 
prente  court  of  Jullice,  the  coUeges  of  war,  cbancery, 
treaftiry,  an4,  coAmerce  ;  a  chapel,  armoury,  library, 
and  otHce  for  the  pubbc  records  ;  but  the  greaccr  num-. 
ber  of  inferioT  oRicets  and  fervants  belonging  to  the 
cOurt,  at«,  with  tbe  ioot-guards,  quarterfcd  on  the  burgh- 
ers.     The  caftle,  and  all  the  ftaiely  edifices  tn  the  king> 
d<mi,  aie  covered  with  copper,     'llie  paldce  of  the  no- 
bility,  in  which  thls  order  fitt  during  the  lclHon  bf  ihe 
diet,  it  an  elegant  building  admned  on  the  outlide  with 
maiblc  Aatuet  and  cohuutks,  and  on  the  infide  with  paint> 
ing  and  fculpture.     This  and  tbree  otbrir  palaCes  ftandr 
on  tbe  banks  of  tbe  lake,  and  are  built  on  the  fame  mo> 
del,  fo  as  to  compofe  an  unifoim  piecc  of  architedure. 
The  bank,  btalt  at  the  expeace  of^  the  city,  it  a  noblc 
edifice,  and  jwnt  witb  many  fumptuw8  houlet  belong- 
ing  to  the  nobility  in  »xhilMting  a  fplendid  appearance. .' 
l^ite  houiet  of'the  burghers  are  generally  built  of  brick  ' 
in  the  city  ;  but  in  the  fuburbs  they  are  commonly  made.- 
up  of  timber,  ind  therefore  very  fubje£t  to  conAagrations. . 
Thele  iioufes  are  often  framed  in  Finland,  according  to 
tbe  plan  a.id  dimcnCons  prefcribed :  wbence  tbey  are :  - 
tranfported  in  pieces  to  Stockholm  by  water,  and  there 
fet  up  by  the  carpcnter^.     Thefe  wooden  habitations,  if  ' 
kept  in  proper  repair,  will  Iaft  30  or  40  years,  and  are 
deemed  warmer,'  neatcr,  and  more  healthy,  tban  tboGt 
of  brick  or  ftone.     To  prevent  tbe  danger  of  conAdgra. 
<ions,  tbe  city  is  divided  into  12  wards.     In  each  of 
thele  tbere  it  a  mifter  and  four  affiiUnts,  who  (brthwitb! 
repair  to  the  place  where  the  fire  breaks  out  *,  and  all 
porters  and  laaourers  are  obliged  to  range  themfelves 
under  the  BMiter  uf  the  ward  to  which  they  bel6ng.    A 
fire-watch  patroles  the  ftreets  by  night,  to  give  waming 
or  airulance  asit  may  be  'wanted;  and  a  oentinel  it . 
maiotained  in  tbe  lieeple  of  every  church,  to  toll  the 
l>eH  on  the  ArA  appearance  of  aoy  Tuch  accident.     The 
police  df  SLOckholm  is  eniirely  !u'Je£ted  to  the  re,t>nla> 
tions  of  the  grand  govemor,  alTiAed  by  a  deputy  and  bid-  . 
Iiff-of  tbe  £aftle.'    This  city  if  the  emporium  of  Sweden, . 
to  wbich  all  the  comniodiiies  of  the  kingdom  are  brou^ht 
for  exportatfon,  aird  wbere  almoA  all  the  imports  fr<)m  . 
alnosid  are  depofited.    Th-  portror  heven  Airroed  by  the 
laice  Mstler  is  lar^e  enough  to  contain  1900  fail  of  lhip> 
ping  j  and  Aiimilhed  with  akey  or  whar*  alx>ut  an'  Ehg.  , 
l!lfa.  mile  in-  length,  to  which  the  vefiels  m.iy'  lie  wiih. 
their  broadfider.>    The  greateA-  iAoonveniences^ttending 
this  (itnation'are,  the  diftance  from  the  fea,  which  ts^not 
wbhin  lcis  than  10'  rniles  of  tbe  town>;  the  want  of  ttdes  j . 
and  tbe  winding  of  the  river,  which  is  remarkably  crook>- . 


karbour  it  contraSe^  into  a  narrow  (Irait,  and,  winding     cd.     It  opens  into  the  Ballic  ;  and  the  entrance,  which 

-anon);  high  rttckT,  difappears  frbm  thĕBght;  and  the     is  dangerous  aiid  rocty7  the  Swedes  T)ave  (ecured  with-, 

'yrp^«&  it  ^ansipated  by  difta«t  \ifiih.  aiVer^«ad  witb  1  twt>,ii&aU  |ofta i  .'nltUn;  kisgtiHtS&y  fafc  imd  coram^ . 
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dions.  Tbe  northem  fubuTbs  are  rematluble  fbr  th& 
Idhg^S  gardtns,  aad  for  the  great  number  of  artifans 
who  hare  chofen  their~  habitations  in  this  qvatter.  In 
the  ibuthern  fuburbs  the  MulcoWte  commodities  are  (bld  } 
and  here  is  a  niagnificent  exchange  where  the  merchantS' 
dkily  aSemble.     Populacion  80,000. 

Sl^OCKING,  that  part  of  the  clothing  of  the  leg 
and  fbot  which  imme(£atel}r  covers  and  tcreens  thera 
Jrom  tbe  tigour  oTthc  cold.  Ancientlj,  the  only  (lock. 
ings  ih  ufe  were  taaAt  of  cloth,  or  of  milled  Iluffs  fewed 
togetiier ;  l)ut  lince  the  invention  of  knitting  and  wea- 
ying  Itockings  of  fi1k,  wool,  cotton,  thread,  &c.  the  ule 
of  cloth  ftockings  is  quite  di(continued.  Dr  Howel, 
in  his  HiRory  of  tbe  World  (vol,  ii.  p.  222.)  rclates, 
that  Oueen  £lizabeth,  in  1501,  was  prefented  with  a 
pair  oTblack  knit  filk  ftockings  bj  her  filk-woman,  and 
thenceforth  (he  never  wore  cloth  ones  any  more.  The 
fame  author  adds,  that  King  Heqry  VIII.  ordinarily 
wore  cloth  hofĕ,  ixcept  thcre  came  from  Spain,  by  great 
chance,  a  pair  of  &Ik  Aocldngs.  His  fon,  King  £d. 
ward  VI.  was  prefented  with  a  pair  of  long  SpantOi  filk 
ftockings  by  Sir  Thomas.Grelham,  and  the  prefent  was 
then  much  taken  notice  of.  Hence  it  (hould  dem,  that 
the  invention  of  filk  knit  ftockings  originally  came  from 
Spain.  Otbers  relate,  that  one  William  Rider,  an  ap- 
prentice  on  London  bridge,  feeing  at  the  houfe  of  an 
Italian  merchant  a  pair  ot  knit  wortted  Aockings  from 
Mantua,  took  the  hint,  and  made  a  pair  exadly  like 
them,  which  he  prelented  to  William  earl  of  Pembroke, 
and  that  they  were  the  fir(l  of  that  kind  wom  in  £ng- 
land,  anno  1564. 

Tbe  modcm  Aockings,  whether  woven  or  knit,  are 
formed  af  «n  inSnite  number  of  little  knots,  called^t/c^- 
«r,  lor^s,  or  me/bet,  intermingled  in  one  another. 

Knit  ftockings  are  wrought  with  needles  made  of  po- 
li(hed  iron  or  brafs  wire,  which  interweave  the  threads ' 
and  forA  the  melhes  the  Aocking  connils  of.  At  what 
time  the  art  of  knitting  was  invented  it  is  perhaps  im- 
pediblc  to  determine,  though  it  has  ufually  been  attri- 
buted  to'theScots,  as  it  is  faid  that  the  firft  works  of  this 
kihd  came  fmca  Scetland.  It  is  added,  that  it  was  on 
this  account  that  the  company  of  ftocking-knitters,  efta- 
blilhed  at  .Paris  1 5  27,  took  fbr  their  patron  St  Fiacre, 
who  is  faid  to  have  bcen  the  fon  of  a  king  of  Scotland. 
Sut  it  is  moft  probable  that  the  method  of  knitting 
Aockings  by  wires  or  needles  was  firft  brought  fi:om 
Spain. 

Woven  ftockings  are  generaHy  very  fine  ;  they  are 
inanufa£lured  on  a  frame  or  machine  made  af  poliihed 
irbn,  the  ftrudure  of  which  it  is  needlefs.  to  deicribe,  at 
it  may  ht  feen  in  aImoft  every  confiderabIe  town  in 
Great  Britain.  The  invention  of  this  machine  it,  by 
Mr  Anderfon,  attributed  to  Williaw  Lee,  M.  A.  of 
St  John^s  Cbllege,  Cambridge,  at  a  perlod  fo  early  as 
15S9.  Othersnave  given  the  credit  of  this  invention 
to  a  Audent  of  Oxford  at  a  much  later  period,  who,  it 
is  faid  by  Aaron  Hill  *,  was  driven  toit  by  dire  neccAi- 
ty.  This  young  man,  falling  in  Iove  with  an  innkeep- 
er'S  daughler,  married  her  though  (he  had  not  a  penny, 
and  he  by  his  marriage  loft  a  tellowlhip.  '  They  ibon 
fen  into  extreme  poverty  ;  and  their  marriage  produ- 
cing  the  confequences  paturaPy  to  be  expe£led  from  it, 
the  amorous  pair  hecame  iniferable,  not  fo  much  on  ac- 
c  unt  of  their  ^uCTerings,  as  from  the  melancholy  dread 
of  what   would  become  of  their  .yet  unbom  iniant. 
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Their  only  tneau  of  Aipport  were  the  lujitting  of  ftodu> 
ings,  ai  which  the  woman  was  ve*y  expest :  "  Bnt «- 
ting  conRantly  together  irom  moming  to  night,  and  tEs 
fchoIar  often  fixing  his  eyes,  with  fieduft  obfetTa-  ■  ^ 
tion,  on  the  motion  of  his  wi(c's  fingers  in  tlie'  dcxteraiu 
management  of  her  needles,  he  took  it  into  his  imagins- 
tion,  that  it  was  not  impodible  to  contrive  a  Httl*  looa 
which  raight  do  the  wOrk  with  much  more  eipedlban, 
This  tbought  he  communicated  to  his  wife,  and  joining 
his  head  to  her  hands,  the  endeavour  fuccecded  to  thetr 
wi(h.  Thus  the  ingenious  ftocking-Ioom,  which  is  fc 
common  now,  was  firft  invented  ;  by  which  lie  did  not 
only  make  himCdf  and  his  iamily  happy,  but  has  l^  ius 
nation  indebted  to  him  fbr  a  beneSt  which  enables  uj  to 
export  iilk  ftockings  in  great  quantities^  and  to  a  Tad 
advantage,  to  thofe  vety  countries  from  whence  befon! 
'we  uPed  to  bring  them  at  conCderable  l6fs  in  the  balanct 
of  our  tralKci" 

STOCKS,  or  Piwtic  FtJ.vi>s  m  England.  By  tbe 
word  Jtoch  was  originally  meant  a  particular  fitm  af 
money  contributed  to  the  eftabli(hing  a  fund  to  enable 
a  company  to  carry  o&  a  certain  trade,  t^  means  af 
which  the  perfon  became  a  partner  in  diat  trade,  md 
received  a  (hare  of  the  profit  made  thereby,  in  propor- 
tion  to  the  money  employed.  But  this  term  has  been 
extended  farther,  though  iinproperly,  to  fignify  any 
fum  of  money  which  has  been  lent  to  the  goveniinent, 
on  condition  of  receiving  a  certain  intereft  till  the  moDcy 
is  repaid,  and  which  makes  a  part  of  the  national  debt. 
As  the  fecurity  bolh  of  the  govemment  and  of  die 
public  companies  is  efteemed  preferable  to  that  of  aoy 
piivate  perfon,  as  the  Aocks  are  negociablc  and  may  bc 
(bld  at  any  time,  and  as  the  interett  is  always  punfiual!y 
paid  when  due  ;  fo  they  ate  tbereby  enabled  to  boiroir 
money  on  a  lower  intereft  thaii  what  could  be  obtaincd 
from  lending  it  to  p,rivate  peribns,  where  theie  mufl  be 
always  Ibme  danger  of  lofitig  both  principal  and  inte. 
reft. 

Bttt  as  every  capital  ftock  or  fund  of  a  company  b 
lailed  for  a  particular  parpofe,  and  limited  by  pailia- 
ment  to  a  certain  (imi,  it  neceSaitly  foIlows,  that  nhea 
that  iiind  is  completed,  no  fiock  can  be  bought  of  the 
company  ;  though  (hares  already  purchBfed  may  be 
transferred  from  one  perfon  to  another.  This  being  tbe 
cafe,  there  is  frequently  a  great  difproportion  betneen 
the  otiginal  value  of  the  Aiares  and  what  is  ^ven  fiit 
them  when  transferred  :  for  if  there  are  more  buyen 
than  (ellers,  a  perfon  who  is  indi&rent  about  felW 
will  not  part  i^th  his  (hare  without  a  coiifiderab!e  pro- 
fit  to  him(elf ;  and  on  the  contrary,  if  many  aie  dil*- 
pofed  to  (ell,  and  few  inclined  to  bny,  the  valu.e  of 
fuch  (hares  will  naturaHy  fan  in  ijroportion  to  tbe 
impatience  of  thole  who  want  to  turh  their  fiack  uttb 
fpecie. 

A  ftock  may  likewife  be  aOe^led  by  die  court  «f 
chancery  :  for  if  that  court  (hould  order  the.money, 
which  is  under  their  diredion,  to  be  laid  out  in  any  par- 
ticular  flock,  that  ftock,  by'heving  morc  purchsiĕti^ 
will  be  raifcd  to  a  higher  price  than  any  otherofthe 
like  value. 

By  what  has  been  (aid,  the  reader  will  perceive  hott 
much  the  credit  and  intereft  of  the  nation  depends  00 
the  (iip|)ort  of  the  public  funds.  Whik  the .  aimiiiuei 
and  intereA  for  noney  advanced  is  there  regulaily  psid, 
and  the  principail  iniiiicd  by  Iwt})  piince  amd  people  (a 
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KCuHl^  not  1o  be  had  in  other  naUans),  (oreignen  mll     SeTille 
lend  os  their  property,  and  all   Europe 


*  ,B        lend  as  their  property,  and  all   Europe  bc  intereAcd  in 

^^"^,1%  OOr  welfare  j  the  papcr  of  the  companies  will  be  con- 

Terted  into  mmey  and  iiaerchandife,  and  Great  Britain 

.9«n  neyer  want  caih  to  carry  h<r  fi;henies  into  ezecution. 

$ee  the  artide  FuNO. 

Stocss,  a  fraine  ereded  on  the  Ibore  of  a  river  or 
^rbour,  wheceon  to  build  Ihipping.  It  generally  con- 
%Bs  oT  a  nuinber  of  wooden  blocks,  ranged  paraUel  to 
each  other,  at  convement  didances,  and  with  a  gradual 
decIiTity  towards  the  water. 

SipcKS,  a  wooden  machine  to  put  the  legs  of  oSen- 

'  den  in,  for  fecuring  diforderly  perlbns,  and  by  w«y  of 

punithraent  in  diTers  cafes,  ordained  by  Satute,  &c. 

.     STOCKTON  upon  Tees,  a  handibme  town  in  the 

counly  o.f  Dariiam,  about  i6  miles  ibuth  of  thc  city  of 

Durham.  Itis  now  a  port  of  conGderable^trade  j  though, 

■t  the  redoialion,  it  was  a  def{»OBble  TiUagei  the  beft 

houTe  in  whicn  could  baidly  boaft  of  any  thing  better 

than .  clay-walls  and  a  thatched  roof.     About  40  years 

'  ago  it  lent  out  in  one  year  75  TeSels  for  the  port  of 

^I<«ndon  ;  and  the  trade  is  mudi  iQ^reafed  &ice. 

STOEBE,  Bastard  ^THioriAN,  a  genus  of  plants 
bclonging  to  ihe  ckr$  (yngenefia  j  and  in  tbe  natural 
fyftem  ran^ng  under  the  49th  order  M»^^/<r.  S«c 
BoTAMT  Iiulex. 

'  8TOKESI A,  a  genws  of  plants  belonging  to  the  fyn. 
^nefia  cla&,  and  order  of  polygttnia  se^ualis.  Tbe 
coroUets  in  the  ray  are  dHpofed  in  the  Ibape  pf  a  iiinnel, 
and  are  long  and  irregular.  The  down  is  feur-briftlcd, 
and  tbe  rcceptacle  is  naked.  One  fpecies  only  is  known, 
whicb  is  a  herbaceous  plant,'and  a  natiTe  of  Seuth  Ca- 
rolina. 

STOICS,  the  name  giTcn  to  a  k&  of  Grecian  phi- 
lolbphers,  irom  Stm,  "  the  porch  in  Athens,"  which 
the  fbunder  of  the  te&  chofe  for  his  fchool.  For  the 
pecttliar  tenets  of  this  fe£l,  fee  Metafhysics,  Chap.  iv. 
Part  3.  MoRAi.  PHn.esoPHT,  n°  8.  and  Zeiio. 

STOLBERG,  a  fniall  town  of  Germany,  in  the 
circle  of  Upper  Saxony,  and  territory  of  Thuringia,  of 
which  it  is  the  capital  place.  It  is  fituated  belween  two 
mountains,  50  miles  north-weft  of  Leipfio.  £.  Long. 
II.  8.  N.  Lat.  51:  42. 

STOLE,  a  facerdotal  omament  wom  by  ihe  Romilh 
pari(h  prieils  aboTe  their  furplice,  as  a  mark  of  fuperiu- 
rity  in  their  refpeftiTe  churchcs  }  and  by  other  piieAs 
OTer  the  alb,  at  celebrating  of  mafs,  in  wbicb  caie  it 
'  goes  acrofs  the  ftomach  ;  and  by  deacons,  over  the 
left  (houlder,  fcarf-wiie  :  when   the   prieft   reads  the 

fo(pel  for  any  one,  be  lays  the  bottom  of  his  ftole  on 
ishead.  Thc  flole  isa  broad  fwath,  orilipofftuff, 
hanging  irom  the  neck  tb  the  feet,  witb  three  crofies 
thereon. 

Groom  qft1ie  Stole;  the  eldeil  gentleman  of  his  Ma- 
jefly's  bedcbamber,  whofe  oSice  it  is  to  prefent  and  put 
''On  his  Majefty's  firft  garment,  or  ihirt,  every  moming, 
-and  to  order  the  things  in  the  chamber. 

STOMACH,  in  ^aatomy.     See  Anatomy,  n"  91. 

STOMACHICmedicines  are  fuchas  ftrengthen  the 
ADmach  and  promote  digeAion,  &c. 

Stomachic  corroboratJTCS  are  fuch  as  firengthen  the 
tone  of  the  flon>ach  and  intedines ;  among  which  are 
carminatives,  as  tl^e  loots  of  galangals,  red  genlian,  ze- 
doary,  pimpinella,  calamus  aroroalicus,.  and  arum.  Of 
^tlu  aiul  rinds,  tkofe  of  canella  alba,  fj^fras^  citions, 
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and  China  oranges,  &c.     Of  fpices, '  pepper,  Stomox7S» 
ginger,  cIoves,  cinneauon,  cardamums,  and  mace.'  -Stoiit. 

STOMOXYS,  agenus  of  infe6h  belonging  tothe'  "■V  ■ '' 
order  of  diptera.     See  Ektomologt,  p.  214. 

STONE,  Edhumd,  a  diftingui<hed  felf-taught  ma- 
thematician,  was  bom  in  Scotland  ;  but  neither  tbs  place 
Dor  the  time  of  his  birth  is  well  known ;  nor  hsTe  we 
any  memoirs  of  his  life,  except  a  letter  fn)m-  the  CheTa> 
Taiier  de  Ram&y,  auther  of  the  TraTcls  of  Cyrus,  in  a 
letter  to  Fatfaer  CaAel,  a  Jefuit  at  Paris,  and  publiAied 
in  the  Memoirs  de  TreTOttx,  p.  109,  as  foilovt[s :  "  True 
genius  OTcrcomes  all  the  di&drantages  of  birUi,  fortui]e, 
and  education.)  'of  which  Mr  Stone  is  a  rare  example. 
Bom  a  fon«f  a  gardener  of  tbe  duke  of  Argyle,  he  ar* 
riyed  ate|ghtyears  of  age  before  he  leamt  to  read,— - 
fiy  chance  a  fervant  haTing  taught  young  Stone  the 
letten  af  the  alphabet,  there  needed  nothing  inore  to 
difcoTer  and  expand-  his  genius.  Ke  applied  himielf 
to  ftudy,  and  he  arrive4  at  tbe  knowledge  of  the  mpit 
fublime  geometry  and  analjAs,  witbout  a  mafter,  with- 
out  3  conduAor,  without  any  other  guide  but  pure-  ge^'  * 

nios. 

**  At  18  years  of  age  fae  had  made  theie  confidera< 
ble  adTances  mthout  being  known,  and  without  know 
ing  himfelf  the  ptodigies  of  bts  acquifition$.  The  duke 
of  Argyle,  who  joined  to  his  military  talents  a  general 
knowledge  of  every  fcience  that  adoms  the  mind  of  a 
man  of  Us  rank,  Yralking  one  day  in  his  garden,  iaw 
lying  on  the  giais  a  Latin  copy  01  Sir  iraac  Newton's 
celebrated  Prineipia.  He  called  fome  onC  to  bim  to 
take  and  carry  it  back  to  his  library.  Our  young  gar- 
dener  told  hira  that  tbe  book  belonged  to  him.  '  To 
you  ?'  replied  the  duke.  *  Do  you  underftand  geo- 
metry,  Latin,  NetTton  V  I  know  a  little  of  them,  re- 
plied  the  young  man  with  an  air  of  Smplicity  aiifi;)g 
from  a  pro£ound  ignorance  of  his  own  knowledge  and  ' 
talents.  The  duke  was  furprifed  \  and  haTJng  a  tafte 
ibr  the  fciences,  he  entered  into  a  converlation  with  tbe 
young  mathemalician  :  he  aiked  him  feveral  queftions,  . 
and  was  aftoniftied  at  the  force,  the  accuracy,  and  the 
candour  of  his  anfwers.  '  But  how  (faid  tbe  duke)  - 
came  you  by  the  knowledge  of  all  thelĕ  tbings  ?'  Stone 
replied, '  A  ferTant  taught  me,  ten  years  iince,  to  read  : 
Does  one  necd  to  know  any  thing  more  tban  the  24  let-  . 
ters  in  order  to  learn  every  thing  elfe  that  one  wiihes  ?' 
The  duke's  curiofity  redoubled— he  fat  down  upon  a 
bank,  and  requeiled  a  detail  of  all  bis  proceedings  in  be- 
coming  fo  learned. 

"  I  firft  leamed  to  read,  faid  Stone  :  tbe  i|tafons  were 
thcn  at  work  upon  your  houfe  :  I  went  near  them  one  ' 
day,  and  I  iaw  that  the  arcbiteA  ufed  a  rule,  compaires, 
and  that  he  mide  calculations.  I  inqurred  fvhat  might 
be  tbe  meaning  and  ufe  of  thefe  things  ;  and  I  iras  in- 
formed  that  tbere  was  a  fcience  called  Arithmetic :  I 
purchafed  a  book  of  arithmetic,  and  I  leamed  it.— I  w;as 
told  tbere  was  another  fcience  called  Geometry :  I 
bougbt  the  books,  and  I  leamtgeometry.  By  reading 
I  found  that  there  were  good  books  in  thefe  two  fciences  - 
in  Latin  :  I  bought  a  didionary,  and  I  leamed  Latin. 
I  underftood  alib  th^t  there  were  good  books  of  the  fame 
kind  in  French:  I  bought  a  diSiunary,  and  I  learned 
French.  And  this,  my  lird,  is  what  I  have  done  :  it 
feems  to  me  that  we  may  lcam  every  thing  when  we 
know  the  24  letters  of  the  alphabet." 

•*  This  account-channed  ihe  Duke.    He  drew  thls 
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ySnitrKtptaA  «m  of  Ks  oMbttrily ", 

'  blni'wltb  ui  empIoyiA^t  ^Uch  feft  liim  plenty  df  titte 
1<y^iy  himfc]f  to  ^  (Hence»^  H^  ififcovettai'  4n  1t!tt 
•1K>  the  &n>e  genius  f6r  initSt;,  for  painting,  'for  archi- 
teAnte,  tdt  all  (he  faenc«*  whicb  d^wnd  on  calculaUens 
and  pi«p<(rtions." 

'»  f  *h8»e  "leen  Mr  SWni^-TTeSs  «  man  of  greit 
iiriiplicity.  He  i»  itp^etit  Ten^te  of  his  own  kiWTr> 
ledge-;  <Mit^he  is  tiA  p<iffM(Hifi'mth  it.  nei»pofii!& 
fed  mth  a  pore  and  'dffinfejiĕtfea  love  fer  the  ihaAe- 
nallifs;  thba||h1ie  h  tM  foKcit<ius  to  pa<s  fot-  a  aaa- 
tlt8initildiatv^,  vanfty'  htfnrg  no  part  ih  the  great  hboar 
blsiun^tii  to  enctlY  1ln  that  fcien6t>.  He  deiJMles  fat. 
tto^-aKb '}'  andhe-haS  ToHcited'  tne^tweAty  times  to  re- 
ij^  'lite  %fte  to  pit  Mm  hk  ecaplbynent,  which  miry. 
itWlli  wttrth^  hiafof  that  he  now  has,  in  otder  to 
henib/et^KS,  and  leG  uken  off  Aroui  m  faTobrite 
Sttdi^t' '  He  dife6fer9  ibiheUmes,'  by '  m^hods  of  hh 
Awn^  truths  Which  others  hare  dil£overid  ^fare  him. 
HcTis  ch^nritd  to  find  on  thefe  oceafians  that  beis  not 
a  firftinvfcntor,andthat  othĕrshave'made  a  grtdter  pro- 
||Te6  tbati  bie  th6oght.  Far  fitom  beinjg  a  plagiary,  he 
Jtttribift(<s  ingenious  feitttioAs,  which  be 'eiweir  to  «Attain 
pl-Abitms,  To  tbe  hitits  he  ha»  fMmd  in  otbeit,  oldwugli 
thc  conneAitm  is  bot  very  (Hftant,**  Scc. 

MC  Stbiie  was  author  arid  'trandattir  of  <everal  tifeli3 
'wotkt)  via;  I.  A  New 'Matbematical  DiAiotiary,  in 
t  toh  ttMi, 'firft  -priiited  in  I716:  X  F1nxi(Mts,  in  i 
Vol.  8vo,  1 730.  The  Dire A  Method  isr  a  tranftatieA 
fic>m'  the  Ftetich,  of  HoTphaPs  Analyre  des  Infiniments 
^etits  ;  and  the  Inrerte  Melbtod  was  fapplied  by  Stone 
ltimfeH'.  3.  Th«  Elemetits  of  Euclid,  11»  3  vo1.<'.  8vo, 
1791.  Atieat  and  ufe  ul  edition  of  thofe  Element^, 
witb  an  accoimt  of  tle  life  atid  writings  of  Euclid,  snd 

>«  defence  of  his  Elements  againft  modern  obji^ors.  Be- 
fidc*  oriiet  (maner'  works.  Stone  vras  a  dellow  of  the 
Itoyal  Seciety,  and  had  il«ferted  in  the  Pfa!1ofophica1 
Tran&^ons  (voI.  xli.  p.  ai8),  «n  ••  Account  of  two 
fpeciM  of  lines  of  the  4d  order,  not  mentioned  by  Sit 
ifaae  Newton  or  Mr  StirUng.** 

Sron,  Jerom»^  the  fon  of  a  repotable  leaman,  was 
bom  in  tbe  patiOt  «f  Scoonie,  bt  tbe  coimty  of  Fife, 
'Kotth  Britain.  Ifis  iatbcr  died  abroad  wben  he  Was 
bnt  tlnee  yeaf»  of  age,  and  his  mother,  whh  ber  yotmg 
iMnily,  wot  1eft  in  veiy  taarTOW  cireumAance».  Jerome, 
lilu  the  reft  of  thecltildicn,  having  got  tbe  ordinary 
i(bo<d  edBcation,  Rading  EitgliAi,  wniing,  ^nd  arith- 
metic,  belook  himmf  to  the  bufinefs  af  a  travelling 
<liifman.  Sut  tbe  deilmj;  in  buckles,  garters,  and 
fiich  fmaU  atticles,'  not  fuitmg  his  fuperior  geidus,  he 
fnn  ahimted  hit  liMe  Aock  mto  boi^,  and  for  inn« 
jPtwstMhtthim^th  the  cmmiiy,  and  attcnded  the  fair» 
M  an  itinmnt  1)ookftUer.  Tnere  b  gieat  tea&n  to  be- 
lievt  that  he  engaged  tn  this  new  fpecies  of  traHic, 
■Wie  with  a  vi««r  to  the  hnpioYement  of  his  wind  thaa 
&r  any  pecimtary  cmolummt.  Formcd  by  natare  fet 
litĕratuic,  he  poiSeSied  a  p^tdiar  talent  ior  acqiuring 
languages  witb  amazing  facil<ty.  Whether  from  a  de- 
fire  to  underAand  tbe  Srripttirer  in  their  originat  lan- 
jruages,  or  from  being  infbrmed  tbat  tbefe  languages  sre 
m  pawnts  of  many  etheis?  be  brgah  bis  phitoTogical 
futfwu  witb-the  flu<fy  of  t)te'H^iCw  and  Gieek 
tengtsea^  jsnd.  by  a  wondefful^  ellMt  «l^-jgieitta»  ^Hd  ap- 
flication,  madr  hknfelf  fe  &r'm«ftĕr'«f^hĕft;  wlThout 
4Mf  4iw)  ef -«MaMse,  u't«"t)*  M*  to"inl»piei  the 
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and  ke  piovided  Hebrew  BiMe  anJ  Greek  TeftameBt  intd  IngKli'::^^ 
i^l»rain7«6r>,  At  t'Dis  time  be  did  not  know  ont  wM  ^l 
S  Latin.  S^i^lc^tha.t  be  couid  make  no  gnkujki^^ 
gK/s  in  lfeatniHg;''#hb'ciDt  tKĕ  knowledge  of  at  leaa  kW 
'grammar  of  that  language,  he  made  application  tothi 
pariih  fcboblmafter  for  his  affiHanoe.  Same  time  tSm- 
Waids,  he  Was'encoura'^ed^^rolecute  bis  tttiiki  ĔCti 
itluveifity  of  St, AndttMt.  An  tMexafa^W  pro6cfefl<y 
in  «very  b^andi  (if  '1it«rauu«  rectaimendcd  bidkldw 
cAeem  of  (He^^KSbiyj^and^aB  uneoitinoii-^ibAit  ĕf 
wit  and  pleafantry  rendeicd  ,him,  at  the  (aaae  tinie,  4iif 
iinourite  of  all  bii  feIlo«i  Suiaili,  '(mat  oSyA6mtpt»k 
4f  him  to  this  day  irith  an  enthuSakic  di^iee^«F-adi^ 
ration  and  refpcft; '  Abbut  thu  period  ^&nc  Veiy  hlt- 
^aotous  poetical  pieck*'  oTWs  «o«ipofilion'v^e  pMillhĕd 
in  the  Scots  Magaaine.  Beiine  hc  had  finiihed  his  lUai 
fefiloi>,' or  tetin,  at  St' A^dtew%''<m'aa  n^iditatidi'(» 
the  c(^ege  i>y  the  mafter  of  the  Icbikil  *i  Dtmkcld-&r 
lin  othei',  Mr  Stone  wa*  iccominen^icd'Wllie  ht&  qua- 
Sfied  for  thi<t  ofiice }  and «boot  twootr  thne yean *for, 
the  mafter  bein^  removea  to  l*erth,  Mr  ^tobe,  by  tbs 
&vour  of  his  Grace  the  Duke  of  AtboU,  wh6-had  con- 
edvcd  fe  high  opinion  atf  bi«  abilitics,  waa  a^petnu*  U* 
fucCe£ror.  •  •  - ,   . 

When'h«  fiift  went  to  Bnnkdd,  lie  entcrtdBtti 'tat 
an  unfKvobrable  opinien  of  the  Gaelie  knguagc,'  'wUeli 
he  confidercd  as  notlHng  better  tban  a  barbaMt)*  iaaiti- 
culate  gibbc)i{b  }  but  bcing  bcnt  on  invefligBtiaj  the 
origin  and  deicent  of  thĕ  ancient  Scott,  bĕ  iwkled  ast 
his  prejudices  to  makc  him  nesled'  tbe  fiody  af  ihdt 
priinitive  tongue.  Having,  with  bit  tifoa]  aSkbdtyud 
i(K:cefs,  maAered  tbe  grammatical'  (NScnltiCl  wmb  be 
eMoOuntered,  he  fet  bimfelf  to  'difcovi^i'  ron>eihil>g'af  th» 
trae  genius  and  chara Aer  of  the  Iimgda^.''  fie>ooihA> 
ed  a  nnmber  of  ancient  poems,  tbe  prOduAioB  «f  !&lfc 
er  Scottiih  bards,  which,  he  fBid,  weie  Jariiig,  ionacart,' 
paft)onate,  and  bold.  Some  of  thcie  poema  W<Ae  tMit 
ht^d  into  Engliih  verii;,  whicb  feveTal  peribiw  nawaS*» 
have  ieen  in  manufcript,  befere  Mr  MacphĕritMi  fiAiStf 
cd  ainy'of  his  tranAations  from  Onian.'  "      ■.■'•"-■ 

He'  died  while  be  wa«  writiiig  and  prepaaAig  WAff 
prefs  a  treatiTe,  intitlcd,  "  An  Inijttiiy  iiita  d)e  Oil|^'' 
nal  of  the  Nation  and  LaBgnagc  of  "iKe  ancici>l;'|feliv 
witb  Conjeaures  about  the  Prim)tive  Slate-of  thcC^ 
tk  and  othet  Earupean  Nations  ;**  an  s3ea  Whkb^CDdl 
not  bave'been  conccivcd  by  an  ordinaiy  gena»*.'  l9tlB» 
treatile  he  proves  that  tbe  Scols  drew  tbdr  01^^^  tt 
Well  st  their  language,  £rom  the  ahcient  Gatds.  "Bd- 
Mr  Stoite  Mved  to  fini{h  this  work,  wbicb  diibai*0tglM 
ingenuity,  imm<Mt(e  reading,  and  ii>d(!fiitigabie '•■dw>ff' 
itwottld  have  tbrown  light  upon  the  dark  and-^ca^T^ 
riods  of  the  Scottiih  hitloiy,  as  he  opens  a  new  and  pMi 
path  for  leading  us  through  the  nnexpI6red  llbydMi 
of  antiquity.  But  a  fcvcr  put  an  end  to'  bis  life,  kii  b' 
boBrs,  and  his  ufe6ilne()t,  in  the  year  1757,  beii^tiiin 
only  in  the  ^otb  year  of  bis  age.  He  lcft,  in  Bilai» 
fcript,  a  much  elleemed  and  well-known  aO^oiy,  iiii- 
tkd  **  Tbe  Immortality  of  Auihois,"  which  has  bem 
pnbHftied  and  often  leprinted  fince  hi>  deatb,  «id«3 


be  a  Iafting  monument  of  a  Iively  &ncy,  Ibund  jndl»' 
ment,  tnd  cOrreA  txfte>  It  #as  tto  rnnin  oinanMt  «f 
thi*  extraordinaiy  charaj^er,  tbitt  he  pdif  4'  {aoWiC|fli 
to  kit  afed  mothcr,  wbo  fuiV!ved  bim^TMo  yeari^  s<id*^ 
crived  an  amiual  penfion  (iom  ibe  Di)chtf6  cif  A(M  K 
» tBSimony  of  iefecQ  to  the  aumoiy  of  hcTf>h, 
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#   T  ^  C   7^5  1 

firq^  Ab<r4«eB..  ,4Jt.jwj(|lbiiUt  jfttlw  ti«»epfCh«rle$  II, 
an4  ^««di^t  tlu  f90t9f/oaie  )uigli.cliffs^i;a  »  (in«41,b3y:, 
wiA  a  Wta^.  boit^iR,  op^ning  t  litpc  .»n  0565^^11:,,  {q 
tlbuit  .iin^l.Y^d^  max  &><!  a<in>itt<^nce,  but  onl^  ac  hign 
wate|>, ,  4>yi^T,rai\s  ()ftt  fro5f».,t)ic.  h^rbcipr  op  tbe  nprtjlj 
£4«  j^  £ecttTe  themt  ^ter  \]f^  f^^nce.  Jh^  tpwn  ,c(^ 
tain^  abiput  839  ii}}iabitantk.,.T|i«.!ninuf|^£l!4resare.^vif 
tlotb*  Vii  «iIh4iMu:g,hs,,.kp^  w()(fte4,  ai^d  ,threi|d  Ito^ 
ipgi.  ..■•  •>.,.... 

STONRS,  in,  Kftttr4tlffifiprg,  ha»rf.  b<jen  f}cfined  k<h 
i](^  wlMch,are  inlipjd,  nol  du^Uiw  nf)r^pi}4avpabl«,.  n(H( 
foi>ibl^.in  .water.  Tac  ai,vVrWorf  thj^  «Jfeifli%a|ion  of 
tonet  vm1  of,th«r  c^ili»4wn,,ief  Mi)>'i'fUJ^)Q.¥.an4. 
CxiQ>LocT.      ,  j,..i  d   .>.... .;.!*;   »-  a  ..I.  .. 

H«»e  we  fliaU  ni^ke  p  6»yi^olrf:rwi^en?l.qn,  <9pi(i  fyfiA 
«ujatiw  djrcufl5»nn,reMy.<  tp.tbw  «»!*>ral^bi^«jl,,j  , ., 

. A».  philDfopljeiS  .tav*  petyjinwi  thejnCjlTe^  ,  inv?Ii 
abo^t  tli«.«rigin.and  formatiop  j»f  t)n  wrth.  <a  rphJA^ 
certainlr  hx  bepnd  ihc  kej»  oj  ^liutnan  inteJlciW  .•«^ 
l^a  iijre  belieye.  that  it.wjji  made,  .by, jb«i,AiAHghty 
pOKe^of  Qad),  &  th^sy  hav«,,|ilfp  jgw>flo^(J  theffrfeA,tA 
caplain  the  origin  of  Aones.  When  philoro;)hei;$  .limii) 
tkelr  inqu|ri«t  wiihin  the,  h9qp4»«e».  fff  ^gep.ce,  where 
thqr  are  led  by  JChc  fober  and  f4o  cpn.^u/^  of  obktYBr. 
tion  and  «apertment,  their;Coi>clurtWi^>fW  ^  fol»d,»n4 
nty  b«^ufe^l ;  .but  whag,  throw|ng  exp«rimentfnd  ob- 
fcrvation  a£cle,.they  rear  a  tlieoi;  upoa  v\  airy  nolhing, 
&t  upoo  a  ilnglc  detached  fa£t,  their  theppca  will.  vanili) 
before  t}te  louch  of  true  philofay)\y  as  a  rp^oantic  palace 
befot«  tbe  rod  of  ^e  ef>chaptci.  Somelimes  £r.om  wbim» 
«r  capripe,  or  vanity,  they  attempt  to  canfound  every. 
tiitng  :  th^  wilb  to,prpve  that  the  ibul  is  mere  nytten, 
tbat.plants  ar«  animab,  and.that  fodil(  are  .plant«,  and 
thiu  would.banilh  two  fttbnancet,  fpirit  and  dead  mat~ 
ter,  cntiicly  from  the  world }  a*  if  the  Autbor  of  Na.^ 
tuR  wese  aAuated  by  fordid  viewi  Qf  parSmony  in  the 
«wrkt  «^cceaUon,  though  we  n^idently  fce  tbat  a  genec» 
oas  profufion  >s  one  of  Uk  chara£leriAic  marks  0^  tfaefe 
■lr«rk«.  We  ]«ave  the  taik  .of  cQnf>>undiiig  the  diiTerent 
clalTes  of  being  to  thofe  phiio^ophers  whofe  mind*  are  too 
Ctmtia^ied  to  comprehend  a  great  variety  of  being  at 
one  view,  or  who  prefer  novelty  to  every  thing  elfe. 
We  eontenk  oor(elves  wllh  the  old  opinion,  that  the  fi>ul 
MM  fpiritual  fubftance  ;  that  plants  are  plants,.and  that 
Apnes  are  ilones. 

We  hare  been  U'd  into  thefe  remarks  by  (nding  thal 
Simt  philobpbers  fay  that  Aones  a^-e  vrgetab]es ;  tha( 
(hey  grow  »nd  tncreafe  in  fize  like  a  plant.  This  tbeoiy, 
«r«  bdie*e,  was  iir&  oiTeiied  to.the  world  by  M.  Toume> 
ibct,  in  tbe  year  1.702,  8fter  retumiitg  from  liis  traTcla 
in  the  eai).  It  was  founded  on  a  curious  fa3.  In  iiir- 
«eying  the  labyiinlh  of  Crete,  ke  obierved  tbat  tb« 
BKoaes.wbicb  viiton  had  en^iaved  upso  tbe  rock  were 
not  fonned  of  hollow  but  of  promineat  lcttf  rs  like  baiTo 
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tU  lHB|Mfes..  tiiwt  .tba(^  letV|^4|enr  «I  H^ 
b(^Howed  oj)t  b7>iuires,i,th»t  ,^  jhoIlovr^  h4^ve.  fince 
been  jSlJ«d>)p  by.  tbe  gntwtb.oiJr  ^  jianp  ;  wn^  ,b«nc« 
he  cpnclpdef  tbat  il^nies  Yiegfita)jc.  We  w^  we  w«rc 
{\)3^j,af[itt(^fii  th«  faa..tliat  lh«(,)etitor%  wer?  «t  firiJ:.>oJ, 
lowed,  before  we  attempt  to  account  for  .th.^r  p^pmi;^ 
ewpj;,.  '.3ni,#vtn  ,al)ofvinnTth#  ^ppa^^^n  to  ini  tnie 
that  tJicoLWeSB  at.  fira  ii(^|r,,)ve  repljr  it  tf  onlji^ £1^ 
fiUSi,,^and..tl|at  i^  i;al)pge^tbeft  upph^o(jiiphic4.to  d^u«f 

a,gHifiral,.fyfte!P(r«»>aMKl«ifa^.'  h  >..  ^  ..  .  /  1-'. 
,  Jn,.thc,;/«(r8(^/.,plac«,  VbM,pK«ubersincj.»£tbecb«ra^ 
teni»  vpry  improperlj.  calle^.ycgietatipp,'  fof;  it  »»..n<>j 
prpd^t^  j>y  a  procpis  il!^,any  .reQ>ed  likje  the  veg(tatiqi| 
of,%jplanl,,,  Vflgetatipn  iiippqfcs  vejPfcU  cont^ining  fitiid« 
•9d.  growUi  by.«»WWi&<w  *  Mt,  whp  eyer  Um^  9f  vRfl*U 
W  •jit<»>f,.of  Jloid»  mpyiiy5,ip  thejp,  :Ot.pf  ^r  diferent 
F«|rt>,r*PW>^'ng.i«n4  fwelliog  Jike  tjj/e  br»ncj^  «V  .tn>nk 
pf ;  a  tr«t  ?  Even,  thei^  f*ft  which  Toij|mefcpf  numtitm* 
prpves, 4iotbing.  .,Iie  dops  not  ppetend.tp.rfay,.  ll¥»^  tbe 
ip(ik.ji^Alf  i^'incr«aring,  bpt  only  thatj;  icjHiisaall  holf 
lowr  i>rn.£lW  .wlh.n«9  ilony  matt^»  ^hiiph,  rijes  n  lit* 
tj<  abpr<  tbe  iurrounding  futfiice  of  the  rock.<  Tbi» 
mattor  eyide«t^,has  been  on^e  Uquid,  and  ^t  I^gtbthM 
congfififi^  in  thc  cbimncltiittpwhich  it  had  hyi/  But  jf 
no^t  this  eaAly  explained.by  ■  cpmpipp  prpcj^Gi,  th«  f<M>* 
ltta{io»,of /Aalailites  •!  Wbeit.watar.charged  with.  eal- 
carepus  matter  is  .expofed  to  ^he  a<QioQ  of  air«  th^  v««t«v 
«vaporat(s,ran4  lciayes^thc  calcareoaKartb  bebi«4,  wbicli 
bard<liis  and  becomes  lilie  a  ilonc. . 

Havingrthus  e<amined  the  piioicjpal  fa£l  npon  wbicb 
M.  Toiirnefort  founds  bis  theory,  .it  is  uni)eCie£Cary  t#' 
foUaw  him  itunotely  through  the  r^  Qf  his  ^u^jeA.^ 
He  compares  tbe  «ccietion  of  roatter.in  the  labymtb 
to  the  conf(}lidation  of  a  bone  when  hrokei),  )jQr  a  cajlur 
formed  of  the  extra««rated  nutritiops  jiiice.  Tbir  ob< 
ierralion  is  tboagbt  to  be  conBrmed,  foy  <findiHg  tbal ' 
the  prcjedling  matber  of  tbc  lettersis.whitiih.and  <bA 
rock  itfelf  greyiih.  But  it  is  cafy  to  find  compariiimi. 
Tbe  dif}iculty,  as  Pope  fay«,  is  io  apply  them.  The  n^ 
femblance  between  the  filling  op  oF  the  bollo^  «f  a 
ftone,.  and  the  coBi«M»tion  of  a  broken  bene  hf  a  cal> 
Itts,  we.confeis  ourfelves  not  pbiloibpben  «nough  to  kei 
Were  we  writine .  poetry  in  bad  tafte,  perbapt  it  migbl 
appear.  Tbe  circumilancc,  that  the  pronoinent  raatter 
of  the  lctten  is  whitilh,  whtle  the  lock  is  greyiih,  wĕ 
ilatter  ourielres  (Ir^gtbens  otir  ihppoGtion  tbat  it  con* 
fiA8.of  «  depofitioa  ct  caleareotis  isatter.  ..Upon  tb« 
wbole,  we  conclttde,  we  bepe  logically,  thaft  no  fBc!i 
theory  ac  this^  that  iiones  are  Tcgetabk»,  «an  bttdrawit 
fiom  tbe  fuppofi:d  fa{b  refpeding  the.  lal^riittbi  Wa 
bavc  to  regrtt,  tbat  the  «coouat  wbicb.  we  havc  ieen  «1 
thc  fubje3  is  fo  imper£kt,  that  we  havte  not  ft>fficiciit 
ntaterials  for  a  proper.  inreiligation, .  ToumcCart  JiM 
no(^eVen  told  ut  of  what  kind  of  ilppe-or«artit  tb«aiD< 
czetic!D:C«nfifls  ;  yct  tbis  fing)e  infQcmatton  wouki  pt» 
bably  bave  decided  tbe  queftiait  (a).       .-  . 

4X    .  •       •  ST0NE8 


-  (a\  To  give  «  more  diftinft  nottoa  of  TountcfortV  theoiy,  we  iball  ^ulgoin  bis  coBohiSoos :  From  tbeie  obt 
fcrvations  (he  &ys)  it  Collows,  that  tbere  are  Apnes  wbiob  :gr«w  in  the  qparri«c,  and  of  <!onfeqtic*ice  that-  ai« 
icd  }  that  the  isune  juice  wbicb  nouriihes  tbem  ferve|  to  i«gom  tbcir  parts  wben  broken  ;  juft  as  in  tbe  boMs  ol 
animals,  and  tbe  btanches  of  trccs,  t^hen  k(!j>t  up  by  bandages^  aod.in  a  word,-tb^  diey  r^ctate.  ■  There  h^ 
then  (hc  fajs-),  119  room  to  ^vlgt  but  ibat  tl^j  aie  prgai^aod  j  <p  tbM  |)^j  inm  thtir.  m»tiUieM>  juiGe  Am» 
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•■}  ance,  iiht  other  nrths  predomlnate ;  but  if  it  reinain  in 
^  a  powdery  ibrm,  the  almninoi^  earUi  i<  iir  great»ft  fnf- 
portion.  The  oKides  of  (nH^rim  m^tais  arfe  bidkatetr  by 
the  colour  of  the  maTs  j  when  it  is  of  a  dark  or  brown-' 
Kh  led,  the  mctallic  oxide  is  that  of  iron ;  a  grais  green 
cohaur  denetes  manganeTe  f  akid  ^otrilh  gteen  the 

oside  6f  tJWrotttam; 

Bilt  ihtriare  Saitte  ft«ies  Otj  V»h!A  ttotaih  has  a  t6ry 
feebie'i(AiAi^'atKl  Hi  this  (;afe  bom  has  beereiubRirated 
fo)r  the  alkali.  This  is  the  method  which  was  foIIowed 
byMr-Cliene^^ieiin  arfafyJHig  alutoinous  llones.  A  hun- 
drea  gritiite  bf'ik])phire  in  powder  Were  mixed  with  2jo 
^riAiS  0f  t;alcmed  bbrax,  and  firbjeftcd  tb  a  Rrong  heat 
in ■icmdbte  of  t(latinsfcr  two  t»urs;  Whbn  the  mafs 
was  Coltl^^it  eshibitid  tbe  appearance  of  a  greenilh  blue 
gMi,'^  whidh  adhertd  -AhJngl^  'to  tHe  CrucSble  }'4>,»ft  the 
whole  Wng  boited'  fer'fome  hours  in  mdrtatit  acid,  it 
'wdt compteteiy diSdlred }  the  earthy  inalttr"tvas'thiai 
-precl^tated  by  tnean»  of  fub^carbanate  of  ammohla,  and 
the 'precipitate,  alter  Mng  well  waOied,  Was  !tg»n  dif- 
falved  in  nmriatic  acid  ;'  and  in  this  way  the-borax  Was 
fcparated:'The  remaining  part  bf  thc  analyfis  wasnearly 
Cmihr  f 9  that  -direaed  for  othW  Rotiesi  ekcepting  only 
that  the  alumina  was  &patated-from  the  potaSi  by  ibeans 
of  muriittfrof  aiBBio(u«»     '  i 

But  to  retum  to  the  examinatien  and  ^arther  treatment 

■of  tie  mafs  in  the  filver  crucible,  which  afterbeing  remo- 

yediiromtbe  iUmace,  and  wipod  on  the  outfide,  is  to  be 

pihiced  in  a  porcelain  capiiile ;  it  is  then  filled  with  wa- 

ter,  and  tbis  irater  is  tenewed  occafionalIy',  fill  the 

wholematter  i*  Teparated  ftom  the^cmdble;    l^this 

neanS^a  part  of  tttt  componnd  of  the  alkali  with  thcn- 

Sceous  and  aluininotts  earths,  is  diffoIved,  and  'wfth  ^ 

ibmcient  quantity  bf  watef,  the  whole  may  te  diffolv«H. 

Muriatic  acid  is  naw  to  be  added  till  the  whble  of  the 

aijrfi  h  brought  to  a  ftate  of  foIution.  '  This,  however, 

will  not  be  the  cafe,  if  the  ftone  be  corapofed  chieAy  of 

■^ilica.     On  the  firlV  additibti  of  the  ac?d,  a  Aakey  preci- 

•pitate  is  produced, 'becaufe  the  acid' uhites  with  ihe-^- 

%aK,'wHch  hddthe  mafs  m  {oiaGon,    An  efierVtfcence 

aillietwai^s  takes '  place,  which'arifes  fr6m  the  decompo- 

fition  of  a  portion  of  carbonate  of  potaAi,  fcinned  during 

the  fiifion;  and  the  Aakey  pr^cipitate  is  again  dtflblved, 

M»  t^ell  -as  the  matter  which  remained  in  tbe  form  of 

'powder  «t  the  bottom  tif  the  vefikl.    ir  the  powder  be 

'^ica  and  alumina,  there  is  no  efiervefcence ;  but  if -it 

jcotttain  Ihnl:,  an  efiervefcence  k  pibduced.    -^llie  fbhi- 

kion  Wthe  muriatic  ^cid' being  farmedv  if  it  fiiaU  ap- 

^r  colourfefs,  it  rtiay  be  ihferred  that  it  contains  no 

-inetatlic  iM\dt,  or  at  ledft-  a  yery  froall  portion.     An 

'«range<red  tolour  Aiews  that  it  contains -iron,  a  parp- 

Iifli'fedindicates  manganefe,  and'a  gdlden  yellow,  ^hro- 

ininm. 

The  iblutton  is  nowta  be  introduced  into  ah  evapo- 

-  -rating  di{h  of  porcelaln,  and  being  covered  'with  paper, 

'ir-to^  pTiced  ona  &nd  beth,  and  evaporated  to  dry- 

Refs.     Towards  the  endof'the  «vaporation,  as  the  Ui 

>qtHd  affuniesthe form  of  a  jeHy,  it  muft be conftantiy 

''Airred  with  a  rod  of  filvcr  or  porcelain,  to  permit  the 

■«Hd  and  water  topals  ofl^  aad  "to  «llow  the  whole  rtia^s 

tobe'equanydifcd  ;■•*[*  •it  is  in  tlSs^w^y  that  theSiies 

%*«!  810*1*1*  afc'ftps(rited  ttrnn  each  other.-    The  ittM* 

^ter-  beirtg  iiJdocied  to  «  \*ry  'powdet,  -add  to iha  hrg*- 

<)«antity  of  pure  water,  expofe  it  to  a  moderate  heat, 

«ad  poor  it  on  a  filter.    This  folntion  may  be  denomi- 
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nated  A.  'Walh  repeatedly  the  powder  which  rcmainsPreliminmir 
'  ppoin^he  .fi^tf r,  ■iiB-  ibit,  w«t«  wiih  which  it  is  waihed  ProccA*»-^ 
ho  'lohger  prĕci^tates  ■(Hvei»  liom  its  folutions.  The  ^ 
~  powder  remaining  is  fiUceous  earth,  VEhich  is  firft  to  be 
dried  between  foIds  of  blotting  paper,  and  ihen  made  red 
.hotin  acruciblcor  platlna  or  Dhrer^  and  when  itis  c^d' 
hiitobe  accurately  vfeJghed.  If  it  bepureGliceouseaTtb, 
'ft'{s  !n  the^torm  of  a  wiH(e  powctet',  wo^  d  srlute  «o> 
lou^,  does  not  adhere  Ho  the  fingers,  and  is  infoluble  in 
acids:  If  it  be  at  aU  colouRdj  k  (hews  tiiat  it  contains 
ibme  metalHc  oxide,  and  h  a  proef  th»(  the  eioiioratian 
has  been  carried  en  with  too  g^eiit  a  hear.  '  Ta  {epaeate 
the  osrde,  berl  the  (Hitawith  «n^acid^  aotl-thcn  waih 
and  dryit  iti  bitartj  1\ii  add  folutian  ii  lii  lin  nililiil 
to  the  iblution  A,  and  the  wbole  is  to  b«  eTa|ponAtd)it« 
about  the>  <{nsnMity'bf  an  £nglifli  pmt;'<theii>«Ktd't«iit« 
IblutioR  of  carbcnatco^  pbtalh,  'tiIl-th«>>precipiUilMn 
^afes;-aHdit  atnj  be  nect^acy  tp  ba(i'4taftw!ino- 
ments,  to  allow  the  whole  of  the  pnoipilateito  £dl.to 
the  bottom. '  The  whole  of  the  precipitate  being:cqlk£t- 
^  itt  the  boitom,  dicrupematant  li<iuid  is  dedantsd  oS, 
and  thcWatifbeing'put  in  it«  place,  tho  precipitate  aad 
'Water  aiethfown  on  at^lter  ;•  and  whcn  tbc<  wBilcr  has 
run  oS*,  the  Alter -with 'the  preoipitatc  upoRiit i^.{>lBaai 
on-fhe  foldsaf  blottingpaper.  AAerthepircaipitatehas 
ac<{tared  fome  degree-of  'coiiddBnec,  -  coIieA  )t«axcfiiUy 
With-an  i^ory-  knife,'  <iui:t -it  with-a  liilntien  al  pure-pot- 
afir, 'and'-boil''it  in  a-c8pfule  of  porcelain.  Thepotadii 
'difiR>Ive8"the  alBinina  or"glucina,  and  the.  «thee  iiib- 
^anee»' rediain  in-tiiefarmof  a  powdcr^  .TjMspowtkr 
■JHJiy  be  ealkd-B.'  '  •"  , 

'*     Add  to  the  foludonof<itota(h-as  muchsdd  aajwill 
'  (irturate  the  potafh,  and  aUo  fediffo)vc  any  predintate 
whtch  at  firft  appeawd  ;-  and  thcn  add'0arbonateof  am- 
inonia  till  tite  tatle  af  it  fae  perceptibl»  in  >the  Iiquid. 
Tbe  whole  of  11116  .alumina  is  -now  preeipitated  in  tbe 
'  form  of  White  Aakes,  while  -the  gktoina  ccmains  WaH- 
ved,  if  a  .fttf{Teient  quantity  of  carbonate  of  «nuBonia 
hadbeen  employed.'  '  Fi}ter  the  liquid  ;'and  the  aluRuqa> 
remahrin^^  tn  the<fllter  being  'wanicdand  diicd,  and  af- 
ter  bdng  aaade  red  hot,  and  «llowed  io  cool^  is  'waigb» 
ed.     To  prove  its  being^alamina^  diffalv*  tt  in  fii1phu'> 
ric  acid,  end  a'fufiicient  que(A(ty  'Of  f>lphate..or  «cetate 
t)f  potalh  bcing  added,  the  wbe4«  of  ti^will  beconrertod 
inte  alum  eryfta!s,  ifthe«arth  esnpU^ed  b«  altuninous 
•learth'.       .   -     ■•  '..•'.  .,'.,  :i,. 

'  'To  feparate  ihe  gludna,  tbe"liq«id  which.  f»Std 
throngh  the  filter  is^tobe  bdled  fi>r  ibmA.tiinc,  sadiat 
the  f«witibn-cantain  any  tf  tMs^eartb-it  witi  be-  preeipi- 
lated  inDicibrm  of  «  Ught' powd«r,  whiob  miQr'be  drsad 
in  the  ufual  manner,  and  wdghcd.  -•It  is,' a  fi«ey.f0£t, 
light,  ta(lelefs  powder,  when' i»^aitate.of  puri^;;and 
the  applicalion  af  heat  does  not  jnake  it  concrete,  as  , 

happens  to  alumina.  i^ 

'  We  now  retum  to  the  re/idunm  B,  in  which  may  be 
expeAed  Kme,  magneGa,  tind'faineof  the  nunaUic.,^^- 
ides.  fiut  if  it  be  fufpe^ed'  UMrt  this  refiduum  contaiBS 
anyyttria,  it  is  to  be  t«cated<wathcatibanBte  of  anreo- 
nia,-  which  diffolves  the  yttita,  and  leaves  the  otber  bo- 
«Kesuirtotiehed;"!^!»  yttsiaiibimitt  tfepsrated,tt^ev^- 
dau<n'B<!«<  to'  b«  >diffi>ked  •in  iweak  faipbun«  «oid»  ^a^ 
the<fetuti«n  e^i^ioraiei  10  diynefs.:>  Add  »,faM^iqfiaH- 
'tityJ!0f  <Uater,etri4ckwil)>diffah«  tl»-<fiilp}tate.  qC  in^g- 
lieha,  as  well  as  the  metallic  fulphates ;  but  the  fu]||JM|e; 
of  lime  rcmains  undiffolved,  or  if  any  part  of  it  (hould 
4X2  diffolv4 
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dle*rewain- 

tlon  of  Wa- 

tyy  i  imairexce|irof  add  ij  to'b<  aldtc),'  and"  tli<h  1» 

^turalSedcjirbonattbrtodisni'.'!  l'be  m^agrielii  andoxi^e 

'ifmangane?erefti4ih  d)flotved,  and  the  oxide$  bf  chro- 

Siiurn.iroli;  and^rtktet,  a^e  plrecipUated.     This  pt«<i- 

^tate  roRy  be  denqminatul  C  ' 

'    ,Add  to'  tlie  foluti6n  *  fdlu(iofi.  of  hydfb(lT[AiiTet  of 

potsilh,  ani  the  tn'angatiefe  iAlhe  SWe  t)f  a  hydr6ful. 

'phuret  wrt\  b'e 'ipreciplta^letll  '■Calclnt  thi' f»recipilate  !n 

'contaa  wiUtairMMwilg^^^it.'  '^he^^iitiditrAK^d^  purc 

'iotaSlj   fo  tee  wM6V  \ffih-''pficroif3\:i  the  raighed», 

K^ich  b£ihit'Wa(K^^,'ai^'d  rtibjtae'*'!©  •»'*(} lieat,  isSKb 

40  be  weighec.    ' 

■'■■''^he  reKduumJ  C?«  to"Be  rĕpeatediyi)oiTed  wiih  n!trfc 
aci^,  and  thcn  mixcd'\vhh  pure  pbtailh)  and,  being 
Tiĕated,  fhe  U<^uid  is  lo  be  decanted  diF.  The  precipi- 
tate  thus  obtained,  conddincr  of  the  oxide$  of  ir«n 
and  nickel^  is  to  be  V(a^ed  ^-iih  puie  w«.ter|  and  this 
water  is  'to  b:  aiJde/1  to  the  folution  of  the  hitric  acid 
and  pola{h.  The^^chtotnium,'^^ any  he  prer^t,  js  con- 
tained  in  that  foluti<]n,  and  i?  in  0^1).  ffin4  of  an  acid. 
Add  to  t)}c  folutien  Autiatic  acid  in  exccfs,  and  let  the 
cyapuootion  be  condnucd  tilt  the  \itfabt  becptnte  of  a 
green  -coleu»-}  then  add  a  pure  alkali;-  by  which  the 
chromhmi  is  precipitated  in  the  flate  of  oxide,  which  is 
to  be  itit^  in  tlMrvfual  way,  and  weighed. 

Tht  precipitale  containing  the  oxides  of  iron  and  nic- 

kel  is  to  be  diiTolyed  in  muriatic  acid ;  ammonia  is  to 

be  added  in  t  xce&,  when  the  oxide  of  iron  precipitates ; 

and  being  c«UeA«d,  wiKbed  ind  dried,  .is  to  be  weieh- 

ed. .  By  evtporating  the  folution,  the  oxide  of  nickel 

'H^nn  \>e  allo  prccijiita'ttd,  of  the  whole  may  be  precipi- 

■  laiid  by  the'  addll^on  6f  hjMto^ulphnret  oF  smmonin. 

'iTih.btmg  trt!atedin  the  tiitiemariner  n  the  othtr  fub- 

*'ffaftc*s,  is  alfo  to  bt  i(relgh«fd. 

'     T5ie  weight  pf  the  wh^e 'Tubft4hce«  thiis  obtained  be- 

'ittg   added   togtther,    and  beirig   compared  with   the 

'Weight  of  tTie  mattfcr  otJgiTianyoperated  upbn,  if  the 

'I<vb  be  t\\ii\,  6r'if  Ihe  diAere^te  do'not  e*tced  three  or 

'f6ur 'patts  ih  ioo',  it  riiaybe  irifened  that  the  ansTyds  is 

'nearty  corti^dl^j  blit  a  tonliderabK  loft  6f  weight  hidi- 

'e^tes  fdttie  erbt,'  a.Hd'  rir^uirES  the  a^naTyii!?  tb  ht  eare^ul- 

ly  repeated..    If  ihe  fame  to^s  of  Weight  appear,  it  tnay 

^be' chncT6ti<!d'tfiir  Aie-ilane  'eohtahtcd  Tom*  fubrtance 

Vhifch  Isiblutte^in-W^ter,  oi^'Has  i>fkn  dtt'»en'off  by  Hie 

'hejlt.'  T»  pfc£:rt4Tn  t^e  laft 'polht, '  a  p'oTtroti  of  the  fiorie 

'fs  tb^Se^brokJeri  hito  nriall  piec*S,  Stid  exp(Sfed  to  a  {Irong 

'f^iC  in  "a^  pbrceldin  retort.  '  rf  tt  icontjdn  water,  or  aii^ 

'■■j'df^ffeYubl^anc(',  i't  wni  come  oter  InTer  the  "rcceiyer, 

and  by  this  mearS  iT/e  tiature  atid  wei^hf  of  tfie  ingre- 

'4i*?fttiS'T[ep'!CrjWd"Wi'3y't«e  silHertSned.'''  Ifiiothhig  come 

'■'fc^e^'iti?6'lhe'reMve't,'or  ^i^tkh  -oWaitiea  be ■  not 

"B^i&tl^btlii^^lJBcidtitw-eillht, itihay  be inierte^d that'tlie 

"^ihitrtrit^aini  foHi'e  ttiattet"  WWch' is  •ft)hible  in-water.  '■ 


iA\!th(3d$  1 


■•'teeAStK"h^  bitn^!^uHafelP.*'Th'<K-r'^t 
j)6'*  dfcfiH6«  '^«^rtAi^^^^eW^ rehuc»'(Ptftari'friip^-Jp4. 
'-W^^^^,'a*'c;^o%''h.?kt^d^^idf?-h'?t'h  fulf.hu- 


Hs''-if  Wttc'd%ĕfleA"ld  jrt«ri'=ikna 


^  fotne  day^.-'=><Fh«'^{>eMmee^£ter)Aitb?«f  iiinn<i»«^l 
Jtehsiii  'itKfi<i^Hdrr  thA  ^lWi  "jWhtral  -ettt^&hiiBd  p<«iftij*^ 

'  and^the  qu!aMity  of  pot^Ab  tna^ -be  «iliiiWted«l;^^4{ 
the  weight  of  tbofe  cryttals ',  but  if'«4r  Ot^tris^te  «b. 
'tairi^^.^tEe^^ibltttioikis  t«-be  ■«V«pbi«titd  to  ^ryte&^^aod 
the  rt^dhuhi  espoTed-  to  «"^nod^le-  red  beM. .  'Dtgeft 
Tl^^arter^wSrds  Iri  ^at^Hi  sifid'-<rtid>(«yl)6nat(n(>^ki>««inl(, 
arii '<?!«»'$  «m^Ktt&te  »g*ii»-  «e><41<fh)>(H  ie«^4b«4t(. 
due  to  a  heat  of  700°,  and  ledlSbke  it.  'J  be  (dbatm 
bein^  properly  «m<»nirfeie^''  iHUl^  pn  brjrlHls  oP  ful. 
|that<f  of  foda  or  of  potitlh,  «s  ^nt  Ane^or  tbe  -othet  il. 
ktili  is  p^iĕritJ  Potaih  may'be-difi]Ot«i«d  byaA&igh 
the  fo}atioh  -of  -the  falt,i  «'(UktliMi  tf  tiilnMiiaiiu* «f 
platina  fomewhat  concentrated< '  'A-yeUewpAcij^lik, 
which  is  «luriBte  of  ]^tsiia>a«d-poiafli,  is  ibtt  sb. 
tained.        "■      '  '••■.•■;•,•  -'^. 

Klaproth^s  method  for  di(coverIng  fixed<  aStaSct « 
minerals  is  ihe  foUowing.  He  takes  faur  -partt  a£  li. 
trate  of  barytei  to  onc  oJP  tb«  minerat  to  b^  taBuniBri, 
and  fufes  them  together  ia  a  pbrcelain  cmcible.  A 
(pongy  mafs  of  a  light-Uue  colgur  was  thus  obtainoi, 
and  with  tbeaddition  oTdiluted  muriatic  a<:id,*  was  coc:- 
pletĕly  diHblved.  -  Tbe  fohiliori,'  wbktiJwaa^^  S';feU<M 
colour,  was  then  mtxed  witb  a  fuf{icient  qAami{y9f  U- 

' phriric  «cid;  by  which'  the  bary tet-  i»  pr^pkate^  «rt    'ij 
the  muriatic  acid  expelled.     The  ]!quld  b  next  wy.      * 
nted  lo  drynefs,  and  the  mafs  behig  digcAcd  b  «ater, 
is  fi)tet«d,  and  the  fuiphate  of  barytcs  ttKi  .fiiea  Math- 
on  the  6Iter.     The  clear  iblution  is  faturated  Tciikcar- 

'  bbnate  of  amTnonia,  and 'iiltiired  a  feco«<l  tittiel!  adatl 
thee&rthy  and  ntelalKc  bo&s  b«ng'fe^i«e<j,  Ae4U- 
phatet  off  fixed  alkall  ond  tmnwiwi  only  rtaa&t&i4kt 
Ibltition,  whlch  be!ng  evaporated  to  dryn«fi,  tb6<hyft- 
line  «nal^  is  tntroduced  into  a  potcelahr  eMciUc^  tal 
fubjefled  to  fueh  a  degree  of  heat  as  is  fuffitient  \^4kt 
e<F  the  falphate  of  ammonia.  Th«  reiduttta  it  Aa  ^ 
felvr«d  in  water,  arid  «ryOaUieed  j  ttnd  ihuS^  poie^  fit- 
ed  «Ikalme  fulphate  is  bbtained,  ■wbich  it  again  dtM- 
Ved  in  Wbter,  and' decoRipoled,  byadding' kothlt'«f 
barytes.  The  folutTon  is  then  SltMed,-  «nd  tte  £qtiiis 
«vaporated  to,dfynefs.  Th«  faline  inh  ^ihiilieit-  i»lk 
acetate  of  z  fixed  alkalii  which  being  eitpo<ed'lO  luMh 
9  crucible,  became  of  a-  reddtlh  colour.     l%««aflM- 

■  ceous  refidutirt>  it  theti  to  be  diftlved  in  «rtt<i^*i61tti(d, 
and  ciyilallised,  ^rid  th«^  lah  tbi»  {tioaar«d  is  a  ealk. 

'riate  of  a  fixed  aUcaK,  the  natuTe  of  whicii>i6a]' briii- 

•  fily  TeeognKcd'  b^  the  tneans  RMed-abo^e.''    ; 

Mtjyit^j^  method  bf  ^airij^-a  fiad'  «flbtf  nali- 
rieraTs,  is  'dfiferent  *.    Ooe  httridtted  gnuns  <if  d«-flak  1  ;y| 

■in-very  fine  plowder  aiw  te  be  fefed  ferlt(rif  ta  hwtattjbn  ; 

'(Irong  red  heat,  in  a  cmdble  of  phttitra  <ir  SlMr,iinlh>*il 
300  grarns  of  borscic'  ■add.  '  An  oonce  -«nd  'half  dl  ni- 

■^  -acid  dihited  wlt^  feveiytir  eight^^tineit  !is  ^MHi^ 

•  bf'wwc^  is  thttr.£ge(ted  upDit  «he 'f&lltd  iut&,  di^ 
^decohapdBtionr  t>f '  w  whb4  it  cod^iktU.  ■  ''£«ap<iMk 
.  the  fluid  to  about  tw«  «unces,  cr  one  bon<:e  and  «  kH j 
(t^y  thi«  nteans  tHe  'fiie«iMs  leartli'  l^iiepataied,  «ibcS  bc- 
-ing  colleaed  on  kSlter,  »  td  be' waOied  -iMib^^Mnal 
%vbter,-iffiHth«  fai»aeic  acid  ftnd  fhe  whble  of  the  ftlk 

maiter  «««'^piarated.  TbeiSBidistbcAttiiaid-^iiltpM- 
'ler  thalPb^^ired  t1ti«ugh  tht>lSter,  <aittd-«My«iktiM 
''t!i«tpta»tit|yofhaM'a'p»hty'aft«*  i^-Meb "k^St-ibiaMii 
'«rtth-c«rbonatc  Of  atrtMeriikp  mHhdAa  ^ith-rM^WiA 
>bf'lS>iil«tlt»  tOI  Oc^ithdle^i.tltc  ^ti^MtiOtetiiOt»^ 
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^^  mtin.i^n^  iJw  fiM«.    AA^niwic  «cU  U»  ihe  lujmd  UU  ^t 
.acquirc  «,A«ang,  foiw  WU»  .»n4  evaporate  tiU  the  boca- 
«1»  a«id  «ppew  &ce* '    .     .   .  < 
-.  .The  Huid  i*.  Uw»  t«  Jbe  JiUcred»  and.  «yaporoted  to 
fiifmtfs,  a»d  tb«  diy  Tnnfs  bong.  expoied  to  a  beat  of 


M^^mO^i  5yDm,#p. 


?t7 


kj^. 


By  OiU.iBwagwMsnt,^  the>.fil^cwM»  ep^h  fe|>«9^3^,,«i{5c^ 
ilimy,  i|ituipeli;ed..graw)s,  a.o^ Keighed^  aiter  .Sgnitjoh, .  ^^^j 
43igrains.  •     ^  .  ',        •     ,  '  ,      .',,  .    ,  "'      '    - 

F,  .The  folation,  tbus  nreed  iroin  \t»  fiUca,  y'^»  wm 
TatUT^ted  Vritli  a  boiling  ]ey.of  wild  alkali ;  and  tlie  prĕ- 
cipiuie.  was  wa(hcd  and  drlcd  in  tbe  air,  l^Hislalt 
wejghed  114  grains,  pToving,  upoi\.ev.ery  trial,  td  &e 


•baiit<450p,Fahreabcit«i  the  nHrate,,jaf  /itotnoa]»  is.  d<-    jargonic  eari^.    A  fo«rth  part  of  it,  "heated  to  redne^, 


«Mar*M*  .f»4  )he  flitl!ate-oif  p^hOi  or.  ^od»  repMb^.bc- 

htf|d»,'  1.,  i         ■   ,,•!■..■    ^    ,   ..    ,■        •  •  ■  ;      1    .-,      •    !■  :■, 

Tio  deted  .9u9riq,  acw}<  wibicH  iW:  bcen  iaroctimes  m«t 
«Eitb  as. «  «iwnponMtt  part  4^  .Oones,  Klaprptb,  hea(s  the 
mincol  wiih  A»Jpfevwiij  »cid,ij),a  .glaf«.  ret«rt,  ihe  corrp- 
•6om  o£  whieb,  and  ibt  depo^tion  •  of  Giica  ao.  the.  water 
«f  lberefi;eiver„«reAerta»;i}t,eftsAf  iluoric  acid,  ,   ,  .. 

Aiier  tlie  gei>efaluri)fenr9tloos  .whicb  baf e  ,mT>f  \>cen 
offexed,  we  proceed  to  give  exainples  of  the  analj^iis.  9f 
,*>ip«n]si}d9oging  t»  the  diSercnt  geaera.e^  /»rU>s<and 
.floi)«*)  «iid  we  (hall  foUDiv  the  faine  ordcr  in  whi^}! 
tbofe  g^era  arq  d«fct«b«d  ia  the  arud^  MiK|:itA- 

iOCY.  .      .  .  , 

1.'  ZiRec(^  Genus.  '  '    ' '      ' 

Tha  oiineral  aSording  tb«  eartb  which  char9d,eri^s 
tfcia genu*»  wfl» anBlyfcd. by  Klapiotb  in  the.iollowing 
nap«ei  *.  We  i^e&  that  ^pBcies,  wbicb.  iscaUed  jbiya« 
cwtiw 

A.  100  graink  of  hyacinth  beiag  kvigated  in  the 
fliat*mortar,  rocttned  an  increaie  k>£  weight  of  balf  a 

g^».  ■  .  f        • 

B.  Tb>«  piilredud  byaciaUi,  digeiled  wuh    tvo 
.  oqnccf  of  aitro>muriaMc  asid,  yielded,  uppa  (siturating 

itie  foUiUan  with  potaih,  a  light-brown  pEecipiUK,  of 

tbnee  grains  and  a  ):xai(,  wben.  dri«d.     Amisonia,  add- 

»Jt  tait,  .diAolyed  nothiag  *,  and  it  r^mained  colouiIeTs. 

AAer  thc  prccipitate  had  bcen  again  feparated  from  tbe 
.  ToUlile  alliali,  muriaUe  add  was  added,  which  diflblved 
.itt  &m>giiiQuscentents,-leavinga.«bite.eaj;th  bebind, 

>v4>ach,  wben  ignited,  wcighed  14  grain.  The  portian 
-  of  <roiv>4>redpiUt«d:by  cauttic  amsnowa  iw\K  the  muri- 
•^  atic  ibkMwn,  weighed  hal£  a  grain,  when  ignited,,  and 
>became  black  and  refplendent.  It  was  fuled  with  a 
.4ict>tcal  pfaofphate,  upoa  cbarcml,  to  .find  whctberit 
.  nwliT'    T""c — ''' }  no  trace  was  perceptible. 

Ck  The  aboVe  ii  grains  of  earth  B  tTere  now  addcd 

»t(tin  tolh»byacititb,  Bftertteatn*ent  wiih  acids.  Tbe 
.  Aone  wa»  then  lubjp&ed^to  T«d  heat,  with  6\  limes.tts 

ouanUty  of  cauilk  alkali,  in  the  .maiuier  esplamed  in 

l^  elT^y  m  thc  jnge»  of  Ceyion  i  tbc4gntted  Fnafi  was 
.   «^in.jiqtiefied  with  watec.;  and  tbe  «arib  n9m9inbg4f- 

tm  l)>i*  prooe&i  wcigbed  i  2j!  gtjun*^  when  colleded, 
-.  edHrlcoc»tcd,8nddiied<     , 

,  IX  Tke  alkaline  lixtviun»  .was  tben  iiiturated  with 
jnawiatic  «cid«  .and ,  cYepWed.  At.,%l!k  it  ocitUnued 
<fiicsi*d  but  toyardi  tjie  «nd  .liiiceau«  «arUi  fcparattd, 
jti)e.qHan|tity  «£  whi«b,  ;«ftor  ignition,.  «mounted  to  fix 
.  gtwpa.  .1  • . 

•  B..!Xo  Ui«,  tas.grain*,  pmYiotuDj^ .well  waSied  ,wit|i 
tmWi  a  £tfici«nt  quantit]r  o{n>uit3i|tic  acid  was  added.; 
.^n4Mlsi*viib.(})e  adSAanse  of  beat*  dii{blvcd  n«arly  the 
-.  w)K)irv«.->tefiing  it^Tidue  f»HcefiKH.  1  This:mufiatic.(bV 
ttiQa^<iffnpm»Hi'^ry.»  pioderatc.br.^t i!o.a  fixth  or, e^bUt 
tgmAt  l4ft4tst<liiidijfey,  and  f9roM4  a  limpid .  g)(j^ivei|s 
>(30^^rfWP. ;  lU  mas,  thea  c«V«i«4iWith  .|*3t(er,.M>d  |K»% 

.«CPbdi.  wiU».,iiiipfl«t*d  ..«igiiatkin,;  t^ ,«  digeaiiKii.bettt, 


wcighed  }6t  grains  >  wbict^  make.^he  wbol;  a.mount  tp 
66  gjrains.  ■ ,    .        '      ..'    , 

G«  Tbe  abore  £x  gTains  D,  wlth  tbe  234  gruns  E, 
in.the  .whole  29,  grajns,  of  liliceous  e^r^h,  were  ignited 
wi;h  a  quadniple  weigbt  of  vcg«^ab)e  alk^i.  .  wTv^ 
tbu  m^s  had  been  again  foftened  wtih,  water,  it  Ieft  a 
(efidtie,jvbich  was  cxtraded.by  nuriatjc  acid.  ^ro^  thia 
piuriatic  iblutioi),  alib,.  when  &luratcd  with  poUlhj  jar- 
gonic  earth  fell  down,  weighing  four  grains  afUr  ign|« 
Uop,  H^ncc,  litbtrading  thdi^.  Uie  .q;^anUtjr.  of  Shce- 
Mti^  earth  is  r^^oced  to  zsi  grains. 


Ooe  hundred  p^rts  ot    pyacintb,   thereiore,  haije 

«i^e»         .,     .    , 

'  Jargt^'. 
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3.  Of  the  ScuGEOOS  Oenos. 

A  great  proportioa  of  the  llones  belongtng  to  this  gt^ 
nus  are  tranfparent,  and  haire  a  vitreous  appearance.. 
Tbey  are  fo  hard  as  to  lcratch  glaGi,.  and,  excepttng  tbe 
Auoric  acid,  they  are  not  a£led  upoa  by  acids.  By  Itt-. 
Son  with  aJkalics  t^^cy.  form  gUf5 ;  they  alfo  enter  into 
fiiliqn  with  boracic  acid,  aha  the  acid  Qf  pbaTphoru^. 
Stones  compofed.chiefly  of  pnre  lilica,  are  tranfparent 
and  colourleirs.  .When  a  miseral  is  prc&ntcd  for  ex«< 
minadon,  «ren  iiF  it  poflc&  moft  Qf  the  propcrties  whioh^ 
«haraSerire  Aones  belongiog  to  thisgeiius,  fome  pre... 
liminary  pioeeiles  may  be  purfued  to  aicertain  £irtKer  iu 
natuf»  and  compont^nt  parts. 

A.  It  is  fainctimes  iiifHci,iJt  to  t^uce  filiceous  Kon«a. 
.to    a  £oe  powder.      To   facilitate   tbis  operatJon,   a. 
•  portion    o£  ^e  (lonp  majr  be  h*,ated   tO|  redRetf,. 
and  tn  this  ftate  (uddenl;  plunged  into  cold  wat«r.     If 
by  the  firft  heating  it  is  ttot  &fficiently  brittle,  tbe  op«- 
ration  may  be  repe^^  uotil  the  mineral  can  be  seducqd: 
to  a  fine  powder,  as  alrea^y  direded. 
.     B.  One  pi^  of  the  Acne  in  fine  pOMder  )»  noiy  to  b»- 
mix;^  witb  Wr  or  £ne  parts  of  potalb,  di0blyed;in  ti|o 
iame  auanUty  of  wi^tei.    The  Rn«tnre  i».iQtroduoed  ii)- 
to  » ,fi]vier  cntcible,  and.  c!V/Bporated  tO  d|7ne&,  Hirrtag- 
it  conAantly  with,a.filTet  rod,  Jiccordtngto.  th«  direc'. 
.  tiont  given  above.    .The  mafs  bcing  evapoi;9ted  j(o  (}iy- 
,nci$,  the  heat  is  to  b»,  gradnaUjr  JncreaTcd».  t>ll  thc  crw- 
( ciWe  Appears.of  a.,dull  red  beat,  or  lilj  th?  <ro^Jf  ,<n;(».- 
itnto  jqi»et  fufioo.    In,  tbia  ^^au  it  .i|,  kfpt  fQff-ait1ioi)r,^  ^ 
^    C:i'8«n)p^  tbe.  cp>c»tle,  irom.tjie  ,^e  ,l}«fpf;e  u^ 
y«^5tfly  (g>ld>.  fo%n..tbe  m»^  wtHji,w»S?^  bjr;n|Mii|  - 


Digitized  by 


Google 


'-7i«    ■     .,.     ..-,     ■-.■'' 

gjBct Am  frt(h  portlons  ^omi  timt^  t»  tMBei  dli-the>i«bole'f<  ^- 

^*'*^    tached  from  theoiicibia,  ud  tluo  add  «a4iiiic(  it« -bulk 

'        of  water  to  eSe£l  a  folution.     If  ihe  ftone  coniUted 

chieAy  oLliliceous  earth,  the  greater  {>wtof  thc  mars 

will  be  diflalv^.  ^ .        /, 

D.  Add  muriatic  acid  till  no  fartheii  ptjcoipitate  it  ef- 
fe£ted,  and.wlthout  ieparating  the  precipitate,  eYapwale 
the  whole.4p  drjnels. 

£.  Pour  fix  times  its  bulk  of  muriatic  acid,  previoufly 
diluted  with  four.pa{ts.of.iiv«tfli')  oa  the  dry  mars  -,  boil 
thc  mixture  for  balf  an  hour  }  let  the  infoluble  part  Tub- 
,iide,  '8iui  ithen  oDlle^l  itoo  a  fileeB,  «nd  afteir  being 
jdried,  fiibjeA.it  in  «  otopibk  to  .■'red-heat.  Tbb  pOw< 
dec  is  the  filiceeus  earti}  eontained  in  tbe  mineiiiL 
I.  But.Aanes;  inciuded->tmder  this^^^gentis  conkiin  yery 
diSerent  proportiens,  nM.qnl7.>of  SUoeon^^eBrt)»^  bat  alfo 
laf  the  «thet.-oarditJ)  ^nd.  foiM.'of  tliem^eKen  contein  a 
Su  gseater.  propbttiort  of  other .  eatthc  tban  that  whick 
.«)uiM£leiizes  the  genns  under  nkkh  thcy  m.  atraitged. 

jllMlyJis  rfLe»cUt. 

The  aaAj&i  of'this  mineral  is  particularly  interelling, 
liot  onljr  at  Klapmth  firft  deteAed  in  tts]totaft),  whicn 
was  fuppoied  to  belong  exclufivel7  to  4he  Tcgetable 
kingdom,  atkd  hehce  calted  vegetable  alkali,  bot  aUb  as 
it  pucet  the  flull  and  addrefs  m  that  .eroincHt  chemiA  in 
itt  examination  in  a  ycrj  corifpicuoas  ligbt.  The  pro- 
ceft  wai  cotukided  in  the  folIowing  manner*. 

Ignited  Alone  upon  charcoal,  the  leucite  it  completct 
,  ly  infiifible.    Jt  undcrgoes  no  manncr  of  altcration,  and 
its  fpUnter«  Idfe  nothing  of  tbeir  1ttftre. 

A  fiiiall  ingment,  pul  into  fufed  botiix,  it  fbr  a  long 
time  moved  about  in  it  before  it  diAblyes,  which  it  decs 
by.dnreet )  and  tbe  glafs  globule  «btained  it  ckar  and 
j[|ght4>r«wn. 

.  B7  iiifioa  with  a  neutral  pbo^hatK,  the  Ibludon  is 
AiU  Aower,-  aad  a.caloafIe6  riGty  glafs  pearL  it  pro- 
dttced. 

.  Onc  bundred  graini  of  coarlcly  poundcd  leucite  es- 
pofed  for  an  hour  to  a  ftrong  red  heat,  in  a  fmaU  por- 
celan  pot,  loft  of  itieiglit  ahlyone-eighth  of  a  grain,  and 
cven  tbe  vi(de^t  .beat.of  1  tbe  poroelain  fiirnace  produocd 
in  the  Icucite  only  an,'incoiiifidcrablc  changc. 
.  AtiOneJiundred  mtntof  kucite,  leduoed  to  anim- 
'palpable  powder,  beMgfaveral  «intes  digefted  in  muri- 
adc  acid,  iliiIbTvcd^  confidend>le  part.  A  filioeous  re- 
ifidue  of.  54  gtaint  Kmcincd  «ftcr  ignition.  ' 

B,  .Thc  ..^iliceouK  earth^  ignitcd  witb  «wice  itl  wcight 
of  cauSic  alkab^-iioiitendd  Bgain  ■wiUi  'water,  cavcred 
vrith.mutiatic  <acidi,  added  to  exocfs  of  fBturati«n,  and, 
^ter  /niBcicnt  digeAion  with  tbis  lail,  being  colleded 
on  the  filler,  and  heated  to  redneit,  'wat  found  to  have 
loA  jjittla  J)f  its  waght.  - 

,  .C.  Prttj&atoof  potalb  added  to^be-nwriadc  foItttien 
.fvadq(ced.a  predpitatc  which.  indioated  «iie-«ighth  of  a 

^rain  of.oxide>of  tran 

.  .Dw.Tbc'  fQlatidn>-by  oasAic.  ammom*.4>eing  decott- 
pefcd4<4aiid  t^e  precipimr  bting  f«pBratedy  the.»e<nain- 
.ing  liquor  was  tried  witb  cerbonaie  of 'foda,.  bu|.no  ftit- 
itiier.icbange  watti&^Ied;..'' ' 

n  <  £.  rThe  (preci^tate  ..produced  ■  by  mean».of  pure  bm- 
«MiaDwas  ficft'.^ied.--ifc.W8s  next  jpnriSMl  %  dl- 
«eftiugitwith  diftilled  vinegar,  and  afterwaids  neutra- 
Iizbig  this  acid  by  ammoma.  -  It  weigbed .  24  graint 
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-tnd  •  b*tf,  whe»  cduleerated  and  ignited,  Silutej&il. 
ph«iic  Boid  complettAy  dtSeWcd  i«  40  a-fio^d.lifgDr, 
and  wbcB  ptoperl^.  troted^ 'nhchlmian  9i<Uei.«i% 
alumi"  >         ■-      ...»        '■• '-'  "> "  '•...    ,  , 

--  F.  To  <j|>tain  the  eartb»  wbicb  peffiblf 'Oiigbt  4ne 
remained  latent  in  -thC'Iitvei«l  waAiitigtS''-*^'**^!*!*)^ 

.cvapOratcd  t»  itjneki"  Akn  bavi)ig  Ji|(-diirQbed^  tht 
iiilinc  malt  in  water,  Thierenhdiiing  potticin'df 'nnbini 
ca(ieficd,  it  atnotMted-onl^  ttfbaif  a»  grui^  in|i«nt.fili. 
ceoutcarib.      •■   ,        •■>      '...■'■'■    i-.i-    i.oium  ,-.,, 
There-were t(Krcfe*«obteined,';^    iti.  ^-  --^t.^u 
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Ahunina  ■■  «  "  (£) 
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'  i.ni  j!  t  ^0!i->-   1' 

LtA-    ■     9f-  'i. 


Tbe  MMukeble  ]ofr  «&  lAorc  •UMm-.caei^&beltke 
whole  weight  of  thc  mineral  under  esamination,  eicitcd 
fufpicion  tbat  fome  crror  bad  crcpt  into  Jtht,  ual]^ 
and  lcd  to  a  repetition  of  tbe  expcrinwntt,  ^  YuyiiiS 
tbc  proccSes  as  foUows.  < 

A.  One  hundred  grains  of  leucitc  in  &e  pomin 
werc  ignited  for  half  an  bour,  with  doublc  thdr  wd^ 
of  cauiuc  potalh.  To  the  mafs  ibftened  with  witet  o», 
tiatio  «cid  was  added,  jatt-to  thc  ^oiitt  4if  ibtaittiai, 
and  tbe  mixtwebeing  Sltered,  tbc  icnwining  «ndiftted 
tcfidiiam  was  walbed  anddtied.  j   i    .      ). 

B.  The  mineral  thus  prepared  £ar  decompoAaMi,  M 
thcn  tMatcd  with  muiiatic  acid,  and-kept  iociittw  bae 
at  a  boiling  hcat.  By  ^it  proceft  1  •^uanti^  of -iSa 
%arated,  whicb  aftcr  bdng  beatad  to  tcdneitjrcij^ 
54  graint  and  a  balf. 

•C.  OnBlate  of  potaAibeing  addcd-Mi-tbemuiiBdcli>- 
lutioti,  concentrMted  by  evapcratioh<  y 0  imn.iiK  tiM- 
<yty.  The  «huniiia  wat  fepit«ted  >by  ihe  iJHte  mcaai  n 
in  the  fonner  espettinentt,  «Ml'  ita  wcigbbaBoaaMJti 
Dcarly  tbc  ftne.  Bjrotbcr  tnak  it  did  aot  «^artt 
faave  any  »ixttii«^  Qf  otber  «attbtt  :«nd  no  «tbct  oA 
could  be  obt«ined  by  evapotttting  tbe  WBtenmilb  «IbA 
the  powders  bad  beĕn  vM^hed/-  ••■'...-•  '•...i..'.  .- 
-  Thos,  after  varytng  (he-eKperbnMtc,  >die-&M  rcUb 
-weie  bbtoitKd,  asd  tlw  &tne  l«fi4iU-.Bppcatad.  '.'hiAt 
iaitbcr  profcctttion  ef 'ibi^iMTciligation,  tbt  Miini^ 
experimentS'Were  bad"i<eceuife  te^   .0  -j  » 1    »,  i..'....»'.. 

A.  Two  bcndrcd  gnans  «(■  leucit»-!»  £ac  pMidB 
-were  rcpea«edly  -digelted  with  «iMriatic  '«eid,  ani  dictS- 
«eeus  eartb  collcdle<}«ii  dic&er,  WB{bed,  asd  wpgW 
after  Jieing  rcd  ImH', •  cKaomtcd  to  lo^^gtaint. 

B.  Tbc  t>Mttiaticiblati«n4<wtit«f  «.  yeUoiR&^eiiHi^ 
-and  being  reduced  by«*ap(WMtiaii'.in  a  iand  beat  \o^ 
confiftence  oF  bonery,  the  furiai!iF«pp«tlraA>ca«e(ed^ 
a  fdine-  eivft-;  a»d  wben  coitiplctely-ccaMt  tk*^ 
•eppcetcd  bke  a  thiok  ciear  «1,  oi  «  goldcn  -yt&nr» 
.iour,  and  iull-o^ctTiAal^^oim  oPwbicb  w«fe«f««* 
•eely^wid- Tomc  o(  a  tabular  iiprm.'  The  ;feUow ^M M 
•^p^cittJer  poured  oSi  aitd  tbe  ^alt  ritired  «edl  &iiiLf"- 
tions  of  akohol.  Thc  folntion  diluted  with  aloeha)  «•* 
again  evapocated,  and  the  &aaU  pottioo  of  £klt  ^^,^ 
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|1^.  EW.'!  Tte  wllate  oijike  Mb,  ib«»g^  *4<»4»  ,%i«gl»eij  fo    «»ti«nsOfrftb<aii»itite  j»i«a:ootit«4fcn-ui*  -..;j  iOf,  .: .  l  .  ■P^»»- 

'irhe«efoltsaf  tko  aiMigrfi*ts.atc&)U«wSi. .  •.•jr   i>'. 


"     giMiils.  iTbis^wwdi^olwc^iia  w»tfl:;'fHHliwne  EUop4pf 

~  a  /blatjpn  of  w>>nt>niit).ixinfcjad4edy  .thrcw  ^9^  fome 

particles  of  alamina.     The  iolution  being  crydalliscdin 

•  laraam  ])Iaee<  >icUcd  aaly  cubicial  crjrilal», 'fonie  of 

wbick  wer&ek>n{prte(k  to  fo«ir>6d«d'Coi}umniH    .         -  • 

:j&<  That  pan  of  the  mntiatic.  JbluliAn  .whichi  (het 

iatoiCTyAali  bcingi  diluied  with  water»  aiKl  d«eampoi0d 

in.arboi&ng  beat^  by- sarbonat» of  iods»yielded'i3  prcct- 

pitate,  which  after  wadiing,   drying,   and  ignition,.  a- 

jnounted   to   47^  griun»  of  alwoiwott»  >eatth„ ,  Three 

times  its  weight  of  concentrated  fulphuric  acid  was  add- 

cd,  and  the  misturewas  ey^rated  nearlji.ta  dryneis. 

The  mafs  wat  again  diAslrt^.  in  water,  and_combined 

with  a  foli)tion  oLacetate  of  potaih,  which  being  cryAal* 

Esed^  pjtoduced  oiUy  alum, 

D.  THc  filiceous  earth  A ^ai  mixed<with  .^ouble  its 
weighUiE  potaik,  and  fubjeSed  to  a  (Irong  red  heat  for 
an  £(mr^  r  The  mafs  was  reduced  to  powder,  and  diluted 
with  watcr.  Musiadc  acid  was  added  in  excefs,  and 
digefted  with  it.  The  iiltered  muriatic  folution  being 
£iturated  -with  (bda  yielded^i^^  grain  of  alaminous  earth, 
aiter  which  there  remained  of  iilica  107^  grains. 
•    Tbei  20«,  graiM  «f  leuiHtei  hase  tbus  «if^4e4  of :  > 
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.j"Hei«  thcee  tms  Ailla  defipienq]r  0^,43*95  .gtainSi  .t»' 
acao«Ml.fi9r)whidt  jfae ^agrain^i  of  £ilt.B,mtt^ hn  e«a- 
nined.     Tliis  examination  waa-««ndttded  iajthe^&kUaw^ 
mgtmman 

i  na.^The  tailB  «nd  Sgnre  of  t))«  cryilaU  weie  fqwnd  f«- 
fce  ilie.fanie  «i^  thoie  of  mHt)ate.of  poUjh. 
jxi»i  Tbe- C^tion  |iro4<ced.no  change  ia  iwgetaUc 
blues,  or  in  reddened  litmus  paper.  ,  ■         . 

»)  3i<Whenhhcat«d  to  redrtels,  the  Siif,  made^ia^acitiing 
■■iiiis,mdjwgMinc4  iiacd  in  the  fire.    ,       ^  r. 

.  '4<.  Neitbtt  oarbonat«.of  ibda  noc  «aoAic  ammonia 
pradaced  my.  t<)rhidit7  in  the-ibktion« 
.»  5.iXwa.])arts.Df  itMing  fulphuric^cid  were  added  to 
•tha»e  •f<tfae  fidt,'and  fi»  muriatio  acid  bsi«gdnven  off  iiy 
hati  tbe  OMit  wa» again  diflblvcd  4a  ■viattfi,.. vAach  fS- 
Sotdtd  cryilals  of  fulphate.of  ipotaih.  .  ,....,■. 

iii&iTltt^reitiaiahkg^  portion  qf  &lt.v«)B  ^tSoIywJ  in  a 
ikialLquanttty  of  mter,  and  -to  this  was  «dded  a  ;««»- 
^pcntEated  ^tion  iof  «lyOidUgHdrAcid.t^  tarl^rni  Tbp, 
acidulous  tartrate  of  p«ta0)'(ficeamk<o£tastar,)  wet  thiV 
unaediately  produced^  atid  precipitated  in  ,tlxe  .fonn  o£ 
iand.1.  This  .«ns  ,wa(fa#4,  dried,  burnt  .in,«>iUver  ci»- 
aib)by/aAd>  the  4pr)  ebtaitt«4'  repej^ed)/,  yt^^ditid.ydti^ 
water.  The  ibl^itiw  heii)g  1  <vaporate4'  tP  .drynej^  WW 
taatipeitBminedibjr  the-j>iwp<V  te(if^  «pp^^  ^  fae  »par> 
fa]nat0o£;pota£bywhicfa  t>eiBg  iaturattĕd  iKith  lytnc  aitiid, 
'«ii»rded»Bitrateieipota(h«f ,  i  t<;i  .>  ..(!  1,  -<  ,,-.,)i  -  •.  > 
^'  Thos  itti^^icer»  th«t.thA.bare-nf  thfi.7.0igra{ni  jitf,;fait 
«fcnfiftĕd  «ntirely  Qf  p»rci|iots5>,'whjqV  ,w^i>ev4niisf)4 
fa)ny«t«£it]H»  mum»tit:>  «f#4iejnp)pyedtrini,4e4«fflpa4^ 
4be  taaineial^^iandi^coidi^g  t«,thftpiK>yAr^Qiqf,j^feJfi 
-«qniikeidf  |tcJUiiVith«  TUtgmimAc^mm-^AM '<&>^ 
'j^/ lortiwlt,  ''i/.  :<j}!,:'S  ••,  i':.!^!  jt' I  ,' ■  ij,  -r,  ..1  ,11 
-Oj  <!.)i.'  Uii^  13  n"  r.ii.T  li'  '!i  ■!.ii  I  .  •  '  :.  '  ■  ,  3  11  ,s 
i»....,' 
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:,-Th«  pitcbfl»ne  which  is>thB  fttbje&  of  tlK  £aUo}«uig 

analyfis,  aIfQ  «ondbtded  by  Kiapntth,  i«  the  .tcanf{iai«iit 

~yellowiflt  or.  oUyi;  green  ,Tait*t{ri«£  tbat  ,nnnceal  fraln 

Meiiient<.>  itaSwrsisAajeJismplei^i&da^  tbeiotheB>fixed 

alltai«,  f(«niflg'.a><iomponeniiipastio^.fl»es>j.>  \  ^ui.tn^ 

,iAk.  loo^nains  in  coaB{ei&|gntenl^.!weie:aalred&cbl 
intO/a  cotnesciii  cnttibk,  andweiie  iitbjcSitd-to^CEed^nalb 
far.i)«lf  «n  baurt  WiMn  taken  from  the  fire  tiKy  a^ 
peared  of  a  white  gray  n)ixed  with  a  yellowiih  colour,  ■ 
and  haTing  a  rough  feel,  with  (bmething  of  the  appeai- 
ance  of  glazing.     They  loft  8 J-  grains  of  <wight. 

B.  In  igieMait  af«  pottelain  Turnaee,  the.<.pitchllone 
was&fed.l>oth  in  the  clay  and  cbaKoal  tracible,  and 
Wts  conyertii^  isUo  Aclear  £lafs,  full  xif  fmaU  fnithr  hdctt 
C.  100  giapns  bf  pitchiloiie;  iq  £nc'{nwder  wete 
tteated  with  a  rolution  of,  MOi  gtains  af ,  cabHic  foda, 
and  beihg  put  into  a  filvelr  ctueiblc^  were  keptior  half 
an  hour  in «pretty  ibong  ted  heat.  The aa«&  wat  then 
■Attiened  with'  water  ■,  muriaUc  acid  was,  added-  in  ex- 
ceis  }  the  rplution  was  eraporated  ina.^ald  h^t,  nearly 
to  drynefs  •,  water  was  again  poured.npoait(  aiteriwhich 
it  vfas  filtercd»  aad  73  graiM  a£<fiUceeB>jeatth  inireob- 
t«i«edL  ,-.'...•,         ..  i  '..■ 

,  IL  CauIUc  fi)da  wa»  mixed  in  esCeis  'wlth  ^-the  Jsa.. 
rlatic  fi>lution,  and  the  whole  was  digeded  iiv.a  .boill^gr 
heat,  by  whid)  ihe  prectpiSate  £Brn]edliiti/the,begimtIng' 
of  the  praoeTs  iwM  amin  diSilyKd ;  >«  boBwA^t^duuiS:^ 
ilill  remained,  which  oeing  feparated,  the  alkaline  ibiM' 
ti«n  ^w«s  neatraiiscdt,  «nd  p recipitated  ,witk.xsrfaDiuite 
aif  &>d»>  :  The  pteoiyiOatCi^uihich.wu  aluniina,  ailet  be» 
iog  wsihed^  dcicd,  andiheamd:  t»  ;»dne&,  !am0Dqted  ita»  • 
>44i  grains.  The  ivfa<4e  «f  '«t  yiclded.  ci)iik]«<  of  alm; 
with  fulphurie,  aeid  «od.pottAB ',    .     ;..-,    i.i/u    i.j  ,<• 

•  £«.  The  «efidtium  lYbwlhceittaiBed  andtSidTcdbytthe. 
cau^a<foda  D,  wa«.fiail  di£»We<ii»jmuti«tio;i  jand  <thci|; 
uwt«d>4with'  (iilphttde  acid,  Sulphate  of  linite .  was  ob- 
tained,  which  irat  <>oU«Aedy.  aodi  jraihed^  «ith<  dilut« 
ed  aleiDhol.,  By  reducing  $he  fiLterediiuiid  byietapara. 
tion  ti»>a  (naUwr  ^uontitgr.^.  and.  combioaig.it  srith  iuU 
phiiirioacid^  «BPthcc  imtioi)  of  Adph^e>of  jl(Uie,..B(hicb, 
added  to  tbe  •firS^  .«modnted  to  thiicc^raint^iindicatidg: 
i8-gr«ina.o£fuTO>liiM>  :,  •:'  -•  >    ,.  !:■    ../  ik.- 

F.  The  iiuid  was  now  freed  isiHn  llte:  caloaseettA) 
earth ;  tbe.iwM  w^khiiticMiitauiBd  waai piecipitsttedjby 
carbonateQf  mwti«aif^>^hich  aninuatcd  .ito  oilnsg^taiai^; 
The  remaining  fiuid  was  cTaporated  ts  >dqrodfa,><Rn4 
'i|l«teribeiog>8kid«d  <to>4he>  (idiaB  (leridtMaa^tinttimit^utB 
fiflcl(«')«f.axide«f  n)«og«ne(efepairatcd|^taa  no»greate^ 
«yAantity.thatk.one^ttenthio^ A^rairi.   1  ,i-.\ -i.t.  u,l,>ii  „>. 

G.  100  grains  of  pitchftonebin;i|iewdBa  w^nartaiiesA 
^iti^-^w^  gfain(3of  40Tyft«^ifeodqni<i(atei«fi4>as!*tfcs,  -ind 
h^ted  in(riQdqefs,ia  a>,p9istiaiit/yttSb]iiialbtheC^k:Kaf 

I    'lii.  ->[;.;  Vl1j;1i    i.nh  -.«.';?». i'  Djlliilib    il)//  JieBlMlC^JI 
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£fayi. 


eDtVfiy  ditQ«inp<^  Tke  colil  m&ilW  Mmed  with 
;  y^^ier,  neutrali^cd  witl|,{B||f^tiQ  >C{4,  •ad  coiabintd  in 
fucb  pr9poi%n  vvlth„fulptuixic.9Pd»,4isit  th(  lattcsi-«f- 
ter  tti?  evaporatipp  pf  the  ipi^tuie,  and  fep^ation  Qf  tfae 
niuriatic  a«d.by,lie?h  ww  0iU  i|».  exoei*,'  The  jmfs 
>yas.waQi^d  with  bot  water ;  the  refidttiim  feparated  bj 
£ltratjap ;  apd.the  cWr  Sutd  ivas^i«6d,«iiith ««dip^te 
of  ammonia  in  exccfs.  The  precipijjitc  -trhna  «hlaJMBd 
W9sool)e^  00  «  &tfit,  Ba4,t]^e  temaiiunjg;  Suidwat 
evf^or?)»d  ttt  drynefi,.»ad  thf  porlton  of  iHlph»ta>^f 
.amn»oqta  fub}e{lfd  to  «.  moderate  heat  in  a  porcelain 
veSeI,  was  dnveo.ofir. .  .^  fixcd  jalt  tcmained,  which  ap- 
^red  to  be  fulphate  ojF  (gd^  Thig  iw^  widiSbWed, 
^nd  decompa&d  by  acetate  of  baryt^  y  the  gltered  fo- 
^l^i^on  wa*  evapo^tcd  todiyne&j,  the  drj  ^b.waa  heat- 
cd  to  redpe{s  in  a  ciu^lc  of  platina.  Tne  faUne  re- 
jiduuio  bcin^  rediilhlTed,  £ltertd,  and  again  emipimttcd 
to  drTncIJ,  y icldcd  threc  graint  of  ixy  c«rbon«te  af  (bda, 
tndicatine  li  gpin  of  pure  foda..  Thi«  beip{(  «eirtta- 
llzed  with  nit^ic  add,i  gsve  cryftals.o^iutnte.Qf  fode.'' 
T^  IQ0  gr^ns  of  l^  mineTal  thui»  cxammcd  conCA 
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'99-^5 

j.  AnciuuACEOUs  Geous.      ' 

As  manj  of Ihe  ilone*  included  under  this  genus  are 
■oempofed  of  (imilar  {ubftances  with  lho(e  arran^ed  in 
^the  /ormer  genus,  it  is  obvious  that  the  examination 
i(  to  be  conduSeiT  in  the  fame  way.  We  (hall  there- 
fcre  give  ooe  exlimple  of  the  analyS*  of  *  ttone  belong- 
ing  to  thit  genus,  and  the  example  is  (hat  of  -bafalt  bj 
Klaparothr   -    "* 

A.  SmaUfrafll|ients  ofthisftone  wet<  fubjeded  to  a 
-^Arong  red  heab  ts  30  minutes  Vthe')M  of  weight  wat 
two  per  cent.  andrthe  mab  becacM*  of '  k  lighter  colour, 
and  more.readilyryielded  to  llMpeAlt. '' 

B.  Baialt  expDfĕd  to  the  heat  of  a  porcdain  iumace 
in  a  common  <Xv3  «ractble,  fufed  into  a  compad  black 
biown  glais,  which  in  tlun  fplmters  was  tranfparent. 
It  alib  entered  into  thtn  fufioa  in  a  crucible  of  femi-in- 
durated  ilcatttes ;  part  of  it  ran  tnto  the  ckfts  producird 
io  tte  Aeatites,  atid  the  rell  wa$  found  ctyitallited  in 
btown  (hitirng  lameHse,  which  on  the  larface  were  Ariat- 
cd,  and  cellidarlytdncretd. '  In  'i  charcoal  crucible  it 
V*«t«6nretted  itit6  a  dUlI  gray  ahd^^iinely  porousmais, 
in^tMch  wete'infertfed  numetous  gtaitt£'df  iron,'' ' 

C.  To  sibertaiit  whether  ihis  ftone  conUuned  foda, 
lOCMgraBlh  6f  balhltln  lltit  powder  were  mtxcd  t^ith 
^oC-gtahtj  of  ttitrate  of  barytes,  and' were  at  firft  ex- 
poiedih  a  large  potdelaiii  ^relTelto  'a  modeiete  heat,  and 
atterwardt  to  a  heat  ^radually  raifed  to  ignition.  The 
lDixtttte  fwelIed<u^,\Bnd'>wheM  the  hetiV  wa*  inpreafed, 
«hite.  f^e8  ;irQ^..,oa  uncosering  the  «tffel,  wUtih  led 


0F  STONaS,  Ac. 

to«  fi>ppofititK^th«t- tke  fcd«"w»'UAgtofc  l»-v«M- ' 

liitet"  'rte«ce«i»«*«he»»««<»ed.  .'rto'»»   w «   < 

•  ak<rTfae''p(iraM<w«iii^'«f(fcrrf«»dlh«'''«fi!  'tj^>ik. 
!dnc«4  ■lo»po«dttv'  ittoMbetehta^Mtb^kter-.-^ttacttdlM 
«rith  teriMieiaMA'  TWwiAole  ^MlTed  Itt^SmeSttb, 
•Mdpttriated  ^''dewyMoW^Aaittt-^TM  fM«tiArt(«$ 
jCV«p«Med,-Tand  iulphmic  acid  wat 'added '  ^doally, 
till  it  was  in  cxce&.  -'ShaiM^M^^^t  tarytes  wks  nt' 

«ipiuted..jvif, ... .  J..J  •'«.iijiii  ■■•••'■  '•'-  •"N-'  '•  . 
.  !•  £.  .Tiie.fidia»  iMi6 by <ltraii()a  watitedbced  to'^- 
ntii,  aod  •watea  «••  «dded,nth«rMittieM4etMya»d;'aiid 
Jippeaa3dit«caifift>ofiithei'ol}dl«les»4f  Mtf t«9,^ -aMdiitilt 
fi]iceou*.eutbi«£tthe:>Aeaib><  Tl«filile»>«at<$^  GlH». 
ttted  withiliwiiaTii«jndad>«he.p*itet^t«b  ^AAĔKW^^ 
taio^bcing  filtfipiida)l^  i1m»  «ieatntlikcdf'lMlor  wiitcirii, 
porated.tg  diyndii,'^^rthdB«>ip>IS)i'i)i>k  |M«eblH  «e|l 
M^a  Bodnaittiijc.intbib  hfiltvc>«i)l'>()N««ftblK>(idfh(e 
(^amnoniaittdtsSiiitwei'.  «MĕAcCd^iicMSad^Mam^ 
iog  difilihd.iit|ivat«ri  atid  c*yfl>lftMd;4<i^atof  fiHtf 
|(Wtt.folf>hatatoE{U)a  >'Tilii>«Mt  t^mmi  deMta^ 
iy :  Acetate^t^-jhaeytebiKb^^piiertpiW?,  ^dP^Hs^Ki. 
|^tf  of  ba*yt**«>  i*atfJftlMinit4(|<b5  ih«r  kl^r.  aitd  M 
c]«>tkflmd  btiiis  e4«{i(mte|)4**4(yMb,:<«h#'ft]F'AMi! 
of  ibda  «ai  heated  to  redHe&id  »-«ftltj^lfe  of  ^Mii^ 
and.ii;diii»way  ^tjgrahii  «f>  d(«^-Vhrboftetli^lUI'irtf 
obtis|n)d,jtvhich4»«|uBl  la  2v6lgii4»f  «f  j^crfl?ifcd|I-'  ^'. 
,  fii  To.fe|iaralCbthe ^e»  ii^titdiMt*,'^icft>  ^*AVt 
powdered  bafalt  were  ignited  ror  ttvo  houts  with  iiteb 
gr«in»,::er£azbiKia>A  oAlbdii^' ik  a  .cracibiie  of  porcelwi  ^ 
but  with  a  degree  of  heat  which  did  not  produce  ibSon. 
It  tmited  into  a.yellowilh,  fomewhat  liRrd'  mafs,  nliich 
bang  teduced^te  powder,  and  foftah£tf ■tntt/water,  wat 
neutrali'^ed  nith  muriatic  acid.  It  tris  iLen  u  little  fa- 
perfaturated  widi  nitric  acid,  tibd'«VatH>rMi^4odryiie&. 
The  colour  of .  the  dry  maf$  'was  faffron^ytWm.  It  wai 
di^uPed  in  waler,  ilightly  acidulate^  wMl>tiAftiatic  add, 
and  aftcr  being  digeftedfo»  «iHlwM^tinie^tt^Wat  filteicd. 
The  riliccoui  earth  collcAed  on  the  fii4ef  ^Wte  ezpa&d 
to  a  led  he«t,vand  being  weighed,  tinjnh^ed  to  44! 
gtains.  -  - 

G.  Thcijnumtic  iblutton  being  fufiiciently  dDuted 
with  watet,  was  preq.|»tate,d  i^.the  lMD||irature  of  boil> 
ing  water,  by  means  of  carbonate  of  fo3a.  The  i|np> 
pitelefbeitig'fepBr«ted,  vMt  digefted  ^h  t'1bnmn)f 
cauAic  (bda,  and  a  dark>  brown  r^hdnttm  ««iii  fiiptflied 
bf  SltraUon.  -Mutiatic  «cidttht  kdded  iA'a  GoaJlet- 
cefs  •to-tbe  kUetliM  9iaA\  «nd  tlib^ii'^^  ^J^«cf^itated^' 
carbonate  of  ammonia.  The  precipitate  obtinled,  aiw 
being  waihed  and  ignited,  amounted  lo  ]6|  gtains.  It 
yielded  alum,  when  treated  with  luiphuiic  acid  «ad  f«- 
taOr,  andwa«<therefer*'«]tttaihieut'^ni.    '''"'-    -'''' 

H.  The imwn<  iniMuuKi^art^ di88M^ HkMAtM 
add  with  particular  «ttentien  I0  the  pigtWe  OplBt  cf  ^ 
tutation^  aiodtiate<tf  «mttoimP^i»  adai^Th  dfe  Mb- 
tien,  to  ptecipitatc^theMb  f' iMid<llH!  Ibd:{lha«i'  «I  ifM 
obt«med,'  whcM  ptt*ft^rw^ed^%ild  Alhm^  WMe^ 
B  coteiedicnieible^i^t^antod^&e  ^MHy^  diMNf  MB| 
whtchwere8ttraaed1iyth«rt«gArt(7«      '"    "W»""  * 

vl.  Theiton  beiiif|f  ^e^rated^ihelluid^Wit  «^idleAl 
the  temperiRura  >«f'  botllrf^>yf)di"c«fbcfeliirbPMP;  < 
wlnte  piecipitMcWat  -<^aiMM,n  «)li<fi'Wlu  dB^WT  % 
nksic'  ncii \^mk  Allphtttie  «tid  betn»'  comlnBef  «i^ 
the  lUutidn,  thnw  dtwii  i^tibaWoriiiBiS'.  TU*)^ 
fe£aratedi  «>d  the' 'retiaiti^  U^  UH^et^j^eiiW. 
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l^  MKly  ia  iKpnA,  WM  agaiii  dilutMl  wA  •  nuituie  of 

Pj^water  and  «lcoliol.      Anothor  joHaat^tS  Mpbfte  of 

r«       lime  &U  dowB,  wbkh  bcingf'i<q^ntcd,  wu  addcd  to 

.  tbe  lonaer.    Th»  wMe  of  Ae  Adpblte  <if  Kae  i«u 

*  decoa4>o6d  b^  boiling  k  «radi<  cuboMte«f  /oda  in  fe. 

liitaaR,  «nd  tbci  caiitaeat*-  of  tinethoi  obtained,  aAar 

bcing  OTa(h«d  and  diicd,  wcighed  17  grains,  '■diGating 

'nine  grai«(,a^  abatf  •£  1Mi«  t&ne. 

K.  Upon  the  fluid  lel^firgai  the  laft  prace&,  eaoAic 
UUj/m  ailiibd.}  ■a.ff>nyy<ecipi<atB  wHifttmei,  Which 
npi^yi^li09lT«d  in  Tukibaric  acid,  and  eoawunicated  a 
^wwa  coIbmc  .  to  t^ioltttion.  Itwas  «Tnporatcd  in  a 
ijtnd  .batbj  looic  brawn  Aaitea  £bU  down  at  tlK  com- 
menccmwt  of  tht  piwmTi,  aad  tlieie  bcing  leparated  by 
Uie.filter,  mea^ai  t»  be>«aide  (tf  ntaiwane6  y  the  quan- 
li^  «ftint9tea  did  not-«|i0ced'«De-^bn  of  a  gram. 
^..Jm.  Thontnaiaing  faf^m  9i  the  flnid  wat  craporated 
to  drjmd^  wtdTthe  nlidJiaHtt  «tas  espaied in « iinalicM- 
cibl«  to  a  ttcnig  sa4  bcat.  It  war  agau'  diSohed  in 
Ynitcf(raiKl,  yieUed  t>  iinall pcrtion  Bf  alnaina  coloared 
willi  um,  and  contaauoated  widi  manganeie.  Ater 
Wiuticn  it  .did  not  «cigb  jnore  than  halT  a  grain ;  liat 
we  claar  liilutien  wa*  cntiuly  c«yftaHi7.eri,  «nd  ailbRled 
wilphntB  of  niaKnefia.  Ciri)onate  of  fiida  <<f  ac  added  to 
the Buignefianuk  in loltttian,  kj-  wUbb tbcreaithy  bafe 
was  predpitatcd  in  the  fiate  of  caiiionatb  It  weiglied 
fiz  gtain^  wludi  i»  «^ual  t».  a^  .giniM-aC-puit  mag- 
oefia. 

Tlie  ibllowii^  it  tbe  refult  «i  the  pcecedii^  wu» 
IjCa. 
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«    ■       '  '"''^.TIlAGiaSiAirGenu». 

BcSdea  fevtral  «f  thecattht  deteded  m  mwerala  be- 
lonipng  to  tbe  ibnner  geneta,  llie  ilaiiei  arranged  nnder 
tU»  genui  ai*.  diOinguiihcd  I7  being  «ombMied  with 
i«g.f»fl».  ,W«  ihall  oi^  gi««  one  esampl»  iof  tbe  ana» 
l]lfia-0f  aini^pwfianfloiM.n     ,    • 

^   Anah/tub/Steaiitet.  __  ,,. 

Thi*  mineral,  which  wa<  foiind  in  Gorawall,  wAt 
«^alystiliiy.  KJajpmth  in  tlie  f^owii^  manncr.  ' 

A.<  One  ounc«of  tke  liooe  in  fin8ll  pieces  wbs  fub>°' 
jtĕbtA  to  8  Arong  red  hcdt,  by  placing  the  glait  retut 
wbich  containcd  it  in  an  open  fire.  A  iinall  portian  of 
water  diililled  over,  i)i4iich  waa  pure  and  taSekit.  Tbc 
miaeral  lofl|  7i  graiti*of  ita.wsight;  and  l)ecame  darker 
in  the  colour,  and  coniidctmbly  harderk  ' 

.B.  UMtar  bcing  «edaced  tepovrdec,  it 'wat  eareSilly 
nucedr  and  Iieatca  red  hot,  widi  two  oancct  af  oaibanatB' 
oC.  potalh  in  a  porcclaia  pot.  Tlie  coocreted  mA  wu 
levigAted  with  water,  «nd  digetted  with  mariadc  acid  tn 
esu^eja.  A  white  looie  ilimy  earth  was  preai|atktbd,' 
wliicla  aCter  bcing  waihed,  drud,  and  iiibjefted  tD-a  red 
Imt,  icrighed  204  griins.  It  was  pure  HUca. 
A^ot.  XIX.  PaitlL 


C.  PnriRaU^ttri^iti^^isgdycdte-tiieliltdtĕd  iolutlon,  Migndria* 
and  prodiJbeAn  -Nufc  pH^S^t«i  «^hicii  bang  coUeaedr    """*  . 
waflfed,  dried;  ilid  I^ted  ^ba^^ttle  wax,  was  found,  "     " 
■fter  c«)oIing,  to  weigh  ieTcn  grains.    The  whole  of  il    ' 
wat  attradAi^  ihe  magnet;    Tlie  poition'  of  iron  be« 
longing  to  tliepnfliate  of  potath  being  rubtraAed,  lef% 
3i  grains  ef  oiide  of  iron  ai  a  conilituent  6f  the  mincral 
amier  cianination.  .-..>.'- 

.  D.  Carbonate  of  potaih  being  add«a  tb  tbe  iolutioH 
fi«cdfirom  the*iron,  iAie<:ipitated  itt  earthy  ingredlent. 
This,  tffter  waihiOg.-^Md  gliHtli  ^ition,  welghed  192 
giaiils.  Tliefe  were  ct-ttnA  trith  a  proportionate  quan- 
tityofcancentrated'diiti!0«dTinegar,  and  beinsr  (Ugeiled 
in  a  kttir  he^;  wetĕ  thrown  "iiiicrii^the  filtet'.  Tbie  earth 
remhhAig  <^  ikei^pet-,  "Which,  «fter  beuig  dried  attd 
hcated  led- ^iat,  ^igKed'9|  g^ainL  war-mized  with 
tbk«e  tbnet  Wirw^ght  or-lhdngTuIpWc  add,  and  the 
auictuK  Iteing  vra{>erated  ifl  a  1|ji3  bcat  iiearfy  to  dry.^ 
nefi,  the  drr  itersr  was'  diflalTtil  'fh  watĕr  'and  filtered ) 
26  graina  or  finocoi)rtteth  wiite  thus  bbtained. 

£.  In  tlM  fHlphuric  iblttiion  D,  theieAUi  reBu^ned 
67  graint  of  eartih,  wliich  Iwng  predpitated  by  an  al- 
kali,  appeared  to  canfiift  entirely  of  alumbous  carth. 

F.  Nincty-iiiiie  gnint  of  the  fiift,  192  giraint  of  tbe ' 
earthy  pccd^ilate  D,  weie  taken  <ip  S^j  the  acede  add^ 
whicb  l)eing  piet^itatcd  by  ca^bonatc.  of  potaih,  and  tbe 
carth  olMained  bemg  tiied.I>y  riilphuric  add/  wat  fiwnd 
to  be  pttie  magncSa.     '        ^  '~   ' 

This  analyfis  fiiows  that  the  480  grains  of  ficatite9 
tknt  «ramined;  aSbrded 


SilicaB 

204 

D 

26 

MagncSa  IT        i  /•  •  ^ 

99 

Ahunina  £ 

^  <2 

Oxideofi(on  C  . 

3'75 

WatetA 

75- 

Lols 


474'7i 


480.00 
orioo  partsof  themincndcaDtni'-     ■ 

Silk».--  •    .••  4«M'   ••      t 

Ma^efia        •  20.5 

Alwnina  -i-   ■  T4.  ■     ■ 

Ozide>af  iicB  'i*i         *■        '^ 

Water     ■        -'■    •  •■«.J.^-  •       "    " 

•T,  (19910    -     •       •    ' 
•'^      c.  CAtcxt'EOBS  Gihtis.     •' 

The  analyfis  of  ftones  bdonging  to  tliis  gemi*  aittft 
l>e  variea  according.to  the  natuie  ot  the  combinatioBiii^ 
to  which  the  lime  hat  entered.  .With  reg^rd.to  the 
proceSes  to  lic  follawed  in  Uk  esamination  «f  calcateena. 
ftones,  they  are  ruTceptible  qCfi,naturBl  diyifion  into  rach. 
as  ^re  loluble  in  muriatic  or  lutric  apid  wiUi  eSerrei^ . 
cepce,  aud  fuch  as  are  rcarpjely  ipluble  iathofe  adds, 
and  do  not  eSierreice.  Ta  the  firft  bdong  all  the  ftpB«a|, 
called  limeRpnes,  or  carW)f^  of  .linu; ;  and  tOk  tde^jihr 
cond  bdoHgs  fulphate  af -lint^i  or  gypiiiW  (  •  ah-;'.—it*-> 
■Aaaiytit  ^-Carimat»  9f£iiitt.     i   -t  ■■ 

<Ia(bail8te  of  Kme,  'wbethei^ih  Bie  km  of  liteie  rpAr,"' 
ot  in  a  le6  p«re  fiate,  m  the  Som  of  lineftoBe,  is  MM^ 
4  Y  witll 
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C&irateous  ^th  drerreicenoe  In  nitdc  or  nuiruitic  acid.    When  ex- 

*^°°*     pofed  to  heat,  it  yields  carbonic  acid  gas,  and  is  conViJrt« 

'        cd  irito  qutcklime  j  uid  when  fufcd.  witn  ari  alkali,  does 

not  fonn  a  umform  ma(s.    'But  we  (hall  giVe  a  ihdt^t 

yiew  «f  the']^rocefle$  to  be  foUowed  in  a  ftore  pardcular 

csaminatlon. 

A.  Let  a  detenmnate  quantil7  of  ihe  (lane  be  reda- 
«ed  to  a  fine  powder.  Dlgeil  it  repeatcdly  with  moriatic 
acid  tin  na  further  a£Uon  i»  produced  upon  i(.  Dilule 
the  Colution,  throwit  upon  a  filter,  and,  after  drying, 
weigh  the  in£>Iuble  reiiduum. 

S.  htt  the  remaining  l^Iutioil  be  diluted  with  24 
times  its  bulk  of  waterj  add  fulphuTic  aciddiluted;  a 
precipitate  takw  placĕ  if  the  Itorie  contabed  any  barytes, 
the  amount  of  whieh,  after  bdog  coUe£ted  and  dricd, 
may  be  aTcertained  by  weirhin^. 

C.  Add  to  the  Bltered  foluti)>n,  af(er  the  barytes  has 
been  ieparated,  a  folutidn  of  carbonate  of  foda,  as  long 
as  any  precipitate  u  ibrmed.  CoIIe£t  this  precipitate, 
and  let  it  be  fi>  much  dried  that  it  may  be  eaSI^  remov>. 
«d  ham  the  ^lter. 

D.  Afiufe  the  piesipttttCiWlb  lii^HnciucU  till  ril 
^^krTeibepce  ceafes. 

£.  Introduce  the  wI)oIetetoaaiiktttm«<  three.paits  of 
idiHilled  water,  and  one  of  alcohol,  in  the  .praportion  J>f 
iSght  partg  of  ahe  mtsture  to  the  quaDtity  oiP  the  fab. 
lancc  .p*evian%  diScihred  tn  iiitric  acid.  Let  the  whole 
be-digeOed  for  fome  hours  in  the  cpld,  filter  the  fluid, 
«nd  dry  the  in&luble  reCduum  and  weigh  it. 

F.  The  remaining  ibtution  is  next  to  l>e  daaaBBpeiJed 
by  8  foIution  of  carbonate  of  pota(h,  and  the  precipitate 
being  colleSĕd,  is  to  be  waJhed,  driW,  iand  weighed. 

fiy  (!iis  examination,  if  the'Itone  is  to  be  ranked  with 
carbonate  of  lime,  the  weight  of  the  infoIubIe  part  E, 
.    aiter  iubtra£Hng  irom  it^.one-third,    mud  exceed  the 
weight  of  the  infuluble  parts  A  and  B. 

Jiaa^ds  of  $ulfihfitf  (^ldme, . 

As  tbis  i*.'iRiiftIuble  ni  nitnc  or  muriatie  acidi^  its 
analyli*  bkiA;  Isb  edikd»£ted  in.-a  diSnent-mamisr.     ' : 

A  Let  one  part  -o^  the  mineral,  reduced'  to-^nt^pow- 
den,  be  ixl<M  mth  iDur  ti«ies  ilaiweiglit  of«arbanate  of 
yotaih,  in  »£ifiident'qaamHgr'of  ■wtter  for  two  orihrte 
)iottrs  \  as  the  flaid«v«parates,  wit«tris<4o  be  addedi 

B>  Introdate  'ihe  ini<^blea»&  «htmned  by  tlK  iait 
YkmA  into  a  fl«ik  contaiinnf  dihaied  ■nitno  aeid;  and 
the  whok being H&iatA,  kt  it  i]e«tBponted  to^dry. 
neil,'and  'weigMd  ,..■■,  i . 

<  C.  Add  tn.theidiied  mafs  moM  tiun  ite  own  witiglit 
«f  itnmg  foIphurie'ilcid  %  apply  heat^.  and  let  it  be  gr»- 
do^tyinnieaicd  tilllianea  cea^e  to  riie,  and  let  it  be 
agaiai  wcighed. 

i>.  Let  thc  iiifolnble  part  be  dieeiled  in  t«ice  its 
Miightof  cold  water  •,  filter  -thc  fha^  coiled  dw  info* 
kbk  reSdmmi,  and  dij  tt  in  a  dcd)  red  beat.  To  af- 
«catain  the  ^uantity  of  Hme,  ii>btra€t  ironr  fte  wei|rht 
of  tlie  infoIubk  mafs  left  (in  C)  59  parts  >  wimt  TeaiatAs 
is  equal  to  the  quantity  ot  lime.  "^^  > 

£.  Tlie  qaaQtity  of  Kme  alib  may  be  a^cmined,  by 
Intneding  iior  ^oinciumTs  to  a  ted  heat,  ihe  inrohibk 
maTs.B  j  for  by  thsa  procef$  it  willlie-  conTcrted  into 
fukklia>e»    ■  ■  ,.-...  ,..„, 

Analt/sis 4f  FiMte»f'lMM.-  ■    ^- 
In  th(/'namination  ol'  thii  mineral|'  &  quanfity'of  it 
wa^b9  teiuctA  to  powdier,  ani^  mcafi&ed  wiOilUphu- 
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nc  acid,  in  a  leaden  or  pcnter  vefl)^  13v  asiiclmS'^»  I 
ing  heated,  fomes  ariie,  to  whioh  a  ^late  (^'ffA  b^ 
expefed,  is  foan  corraded.  In  drii  way  tBti<Bi>(iik'4dl^ 
may  bedeteaed,  arid^tjuMtky^tiaibtbi^  beiiibci. 
tained  by  decompoCng  ihe  mineral  t^  means  of  fl'J;JWil'fr 
«cid,  and  a&erwards  BWtyfiD^th^&IphMe^«f  lime,  ss 
olKady  dire^ed. 

yinalytis  of  Ph<j^ltate  eJ-JJme. 

The  analySs  of  this  minenJ  may  be  conduded  in  tlie 
fcdIowing  manner.  1  ^    - 

A.  Let  a  determinate  portion  be  digefied  m  £tc 
times  its  quantity  ef  muriatic  ncJd^^-and  kt>{lie  operatian 
-i^e  repeated  till  the  acid  has  no  farther  adion  t^wn  {he 
refiduum  ;  decant  the  fliud,  and  then  ktlt,bc<KiBi«i 
with  watet  »nd.filtc;fcl,;  ,.   ,  ^^.   .       .^  V        7 '' 

B.  .^dd.  .to  ,,the  murisdc  )<^]utifl^,  -UWkI  ammenia'; 
collcd^  the  prenpit;te  ^-Juch^s^proieait,.^^  .<jfiFf  ^g 
waihedaijd  dried,-expole  itjsljeat.  •-,    '     ,^ 

^  C.  Add  oiiric  acid  to'  thoirewprtat^^S^^i^ie-j^ii^!» 
■dilTolred.  Precipitate,  aga^i  ^'meaDs  of  imphusic^aal; 
kt  the  whole  then  h^  £Uered,  spd.let  the  inii^iil%^f^ 
d^un^  be  w^ed  w^as  little  WBlC|r  a^  poiCbk., 
..D.  %x».ff)nxxi  ttie .Sltcred  .fl.uid  to  the  <saeSĔtx^^ 
fyrup  ;,  the  £uid  tlius  obtajnedis  ph<}fpt!Oiik  acid,  ,^!^ 
Aone.esanrined  bave  be?i\  phofpDate  of  J^»»*- ,  .''1!*.  •# 
of  ;phqfpbouc  acid  .is„  that  i^  precijntat^^  Imic  .toleii 
aoa  al(<Q'farin«.precipit»tc^,'wi^  the  blu^pns  of'fi^^ 
of  iron,  and  nitrate  of  mercury  )  but  i^docs  nip(  £red|ik 
tate  tbc  mutia^  «r  oitmte.  of  barTte^^  . 
^4  BAaYirie  G«Hu.-t  , 
'"'    AM^iisofCari>ana^f^^¥ylet.  '  ■''"' 

.  rA-  Taltcji  detcj^n^te  <tig;\ti?3J,vf^e  |i5fe^^ 
diiOroIre.itin  dihited  nttnc  ficm ;  ttke^^  portjoi;  0^)^ 
foIution,  and  add  to  it  a  foluti(v>  i}C.ii^Ip^te;of  fQdjh  li 
a  precipitate  take  place,  by  adding  ti  Imkll  quantity  of 
the  falt  to  tbe  folution  of  "the^^arthy  dthited  with  24 
times  its  bnlk-of  water,  it  may  bc  inkrred  that  tbe  baie 
of  the  minersi  is  baty  tes.  ■>>-  '■ ' 

B.  Letthr-nitric  iblution  bc  evaporated  to  diynels, 
and  eipoied  in  a  filver  crudble  to  a  white  lieat ;  tk 
earth  obtained  is  bai^ties,  «-'bich.  is  foluble  in  ao  times 
its  weigl>t  9f  water  ;  and  aiter  eraporation,  orySaiSga 
mto  long  nmir-nded  prums.  , ' 

...\-  iAialyiu  ^,§ulpitilfqfBaftjtts.       ^..jjy 

This  mineral  was  analyscd  bf  iKiapoatb  ia  the  bBasp- 

ing  manner.  ,    .. . 

A.  200  grains  were  mixed  with  500  grains  of  ndbo- 
nate  of  pdinh,  and ^eie' ex'pored'fbr two  h6ifrs  to ^icd 
l>cat  -,  the-mars  was  rednced  t6'powto,'1ioikd4iidiffl> 
terj  an{f  the  nndiSblred 'earth  was  tt^e&ed  Ai  ih^il' 
ter.  '     '       '    '         "  >     •     ■  - 1 '  "t;  't- 

B.  ToiispaiBtethtl^Bliceoas^tii,  tk^  I3uidw«iit»- 
tralired  by  mu?iatid'  acid,  ahd  'erapotattid  ttf'dty*i^. 
The  faIIrie.mai$'Wa£  tWiMred  lA^wUer.-^^-tii»  ilis 
remairiirtg  afier  beirig  ignited,  wiii^hediS^graiiUs.' 

€.  The  barytl6  earth,  iireed  itom  thi  ia^B!rife||jt 
B,  was  coreTed  wtth  water  }  muriatic  acid  was  4M|( 
tiie  whole  was  dtiiBlred  "by  digeiiion,  excti{it  t«liK|6i« 
of  fi1ica.  The  filiĕred  TbTutAm  Waii  ciTitad&A^OMiW 
ibrded  muriatt;  oEHarySis;'    "  "'  •  "    -"'■'•"'  ' -'  '-"--'' 

D.  The  cryilals  i«ere,  rltdiBblMl^^ln  iMMI»^nMi<^ 
phuric  acid  w^s  acTded  to  th^  fiiIb&Mi,  wtlik^tM^^iri» 
pitati:  appeare'd,  aod  tite  rc^generated  GilplMe  itlHM 
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**  _  igoitMO)  onljf  180  gnujns.  _ 

.  On«  hondred  parbi  cjj^  this  mioml  are  thaeSon  com- 

,    .     ..Sulphate  of  batjtu  D  99 

SilicaB  9 
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weigjbĕd.  185  gn^S  byit  afta:     produced  a  pcecijHtate  of  ^|  gralns  of  munate  or  filver| 

fo  tbat  the  quantily.af  commpn  falt  can  only  be  eilima- 
tcd  at  two  grains.     The  pure  nitre  U  Oaw  reduced  to 


7*3 

Sait5. 

'■■»■    ■  I 


^,t 


100' 


7.  Stromtiak  Genu5. 
.A/iafym»fCarbomUeqfStrotUU9t. 

Tbis  auneral  was  analjrzed  hj  Klajlrotb,  in  the  bU 
l6inng  mannar. 

A.  100  parta  were  diflblved  in  mui^ti!c  acid,  diiuted 
with  haff  its  quMitity  of  Kater.  TMrty  parts  of  carbo* 
mc  acid  were  dnven  off  during  the  Tojatioh,  which  be- 
big  eraporatcd.  afforded  cryAau  in  the'(hape.of  ittedles; 
iiitd  thele  cryi^i*  bein^  diflblved  lA  ahrohol,  eommuni- 
cated  to  it  the  property  of  buming  with  a  carmine  red 
Oime. '   This  is  the  te(l  of  ftron^'c  earth. 

B.  Td  arcerlain  wli^ether  the  minerai  exaaiined-  ^on. 
tained  any  batytes,  thtee  drops  of  a  foIution  of  cnegrain 
pt  Tulphatie  of  pota(fa  in  &%  ounces  of  water  were  added 
16  the  mi^atrc  foIutiAn  ^  no  appear^nci:  of  'preCipitats 
was  obferved  till  next  day,  and  theteibre  it  contmnedna 
barytes,  as  in  that  cafe  an  immediate  preclpitate  woaM 
Iiii've  taken  placck 

G.  Carbonate  of  potaOt  wat  then  added  to  tlie  moria. 
tic  (blat.'on ;  a  dccompofition  took  pbce ;  and  the  car» 
bmiatA  of  ihri^ntitea-  wa*  practpitated.  Ihi*  being  <iib> 
ie£led  to  a  ilrong  heat,  the  caTbonic-acid  wa«  driven  aff, 
ud  die  whole  of  ihe  lemaining  earth  being  diffalved  in 
^ter,  eryftaUized.  After  being  dried,  it  weighed  61^5. 
Om  hundred  part*  of  this  n&erd  thcte£Ke  contam 

Purecarth    •  69.5 

Carbonic  acid  30. 

Water  .5 

100.0  f 

II.  Salts. 

Tlie  aiialySs  of  minetals  arranged  under  this  clals,  U 
in  general  lefs  difiicult,  in  confeqaence  of  thaiV  eafy  fi>> 
^il&ty,  than  thofe  aTready  esamined.  We  Ihall  there* 
Sm»  giTc  oniy  «oe  exsmple.  , 

.    Anah/sit  ofNattve  Saltpelre. 

This  native  falt  wa»  esamined  by  Klaproth  %,  accotd- 
ii^  to  ihe  £DUiiwtng  method. 

A.  iQoo  giain*  of  thc  iuitive  &lt,  irith  Kmellone 
«Yid  gypiiui  to  whieh  it  adhered,  were  covered  with  boiL. 
ine  i«»ter..  The  catourle&  &lution  wasgently  eiraporat- 
ed^  during  tbe  c^ftaUization,  tender  needle-ihaped  cry- 
Sny»  oii  felenite  appeaned,  and  the  wbple  of  the  folntion 
cryftalli«ed  to  a,peifeft  pdjCmatic  nitre.  The  felenite 
w«ffhed  4P  grains,  and  tlw  &lt  amounted  to  446 

..  B.  To  afcertain  wliether..an7comi«on  falt  couldbe 
aktcAed  io  themineTal,  tlie  c^ilals  were  rediffolved4it 
water,  and  acetate  of  barytes  was  dropt  ^nto  the  folution. 
Ji.  piceipitatewa*  obtained,!  amounting.  to  2$  era^s  of 
&lphate  pf  baiytes,  ihewi^g  that  iS^  gri^  of  felenite 
jynre  §SiX  combincd  with  the  neutral  falt.     A  folution 

•^^.autratc  flf  filver  waa  «ddcd  to  the  nitric  folntioli,  wliich 


>H- 


e  pure  nitre  is 
43^7  grains.  Kliproth  rufpe£ls  that  the  neutral  muriate 
mixed  with  the  native  nitre,  is  rather  a  muriate  ot  pot- 
aA,  than  muriate  of  foda. 

C.  The  Aony  matters  remaining'  amounted  to  50*- 
grains ;  munatic  acid  was  poured  upon  them,  and  pro- 
duced  great  eflfervefcence  with  pieces  of  limeilbne.  One 
hundred  and  eighty-fix  grains  of  white  gypfum  remain- 
ed  \  and  the  fulphuric  acid  being  fep.arated  from  it,  by 
bmling  with  carbonate  of  pota(h,  the  carbonate  of  lime 
eemaining  behind  diflblved  witbout  iefiduum  in  niuic 
acid. 

D.  The  limeAohe  taken  up  by  the  muriatic  acld, 
weighed  504.  grains.  Being .  farther  esamined,  it  ap- 
peared  to  be  calcaieous  eaith,  ilightly  contaminated 
with  iron, 

One  hundre^  pat|s,  tberefore,  of  this.  falt  contaiii 

Pure  prilinatic  nitie  B 
'Msiiate  of  a  ncutial.61t3 
Sulphate  of  lime  A  B  C 
-  CatbenateoflinaeD 
Ln&. 

-    '  1*00.00.    .    .' 

'      tU.  COMBOSTIBLES. 

Atialif/u  ofCoaI. 

The  conlBlaent  parts  of  coal  vtk  cariione  and  bitumettj 
with  ibme  earthy  matten,  and  Ibmetimes  a  taaSy  quan- 
tity  of  metallic  matter.  The  proportion  of  earthy  mat* 
'  ters  containcd  in  coal  may  be.afcertained  by  weighing  a 
deteiminate  quantity,  and  buming  it.  The  nature  of 
the  eaiths  contained  in  the  reSduum  may  be  difoevet«d 
by  thpprace^es  already  given. 

Te  afcertain  the  proprttion  of  chaieoal  aa^  bitUmen 
contained  in  coal,  we  (hall  deiciibe  the  methad  fi)lk>wed 
by  Mr  Kitwan» 

It  hat  becB  ibund  dnt  acartain  propartkMi<of  carboac 
or  puse  elwreoal,  detenatedwith-nitre  in  the  ilate  iif  ^ 
nition,  decompoilM  a  given  prop(Ktiaoiof  that  falt ;  and 
it  appear*  6om.tke  experiment*  of  La^fier,  that  15.2C 
parts  of  cha>caal>dacanpofe  100  pattsic/  nltie,  whiie  the 
detonatioB  is  pc(fimedin  cloie  vefiels  \  but  in  an  opea 
crudble,  a  figuller  propordon  of  charcoal  is  requu«d,  ia 
conieqiience  of  part  of  the  nitte  hdng  deoompofed  by 
the  adion  of  the  air  of  the  atmofphere.  Aocerding  to 
Kitwan,  abont  10  psiti  of  chaicoal  aie  iiifficient  to  do- 
compoie  96  paits  of  nitrc.  Mr  Kirwan  alib  lound  that 
vegetable  piteb  andmaltha  didiKit  pioduce  any  deCAna- 
tion  with  nitte,  bntt^naetely  bumt  on  ita  f«r^ce}  and 
that  the  fame  ()Hant^  of  chareo^l  wa*  re<[mred  forrtlie 
ileoompoGtion  of  tbe  nitre,  «s  if  tw  bitaminouH  fubfiaace 
.badbeen  cmploycd.  Since,  tberefere,  bitoaaen  produocs 
no  effefl  in  decompofing  nttre,  Kirwan-thoaght  that  th* 
proportioa  o^  clMrcad,  ittanjrcod,  might  be^icettain- 
«d  by  detotmtion^witk  nitret  In>tlu»  way  the  propoatio* 
.af  cariiesMceDua-and  eartby  maMcr  in  any  coal  beiiigdiC- 
covered,  the  propoition  of  bitumen  which  it  -containa 
may  be  ciKmated.by  calcnlatioa.  n 

Ili.^l^  cxperimet^on.thc  analy^s  of  coal,  Mr  KirYran 

eroplqy«l  i;  largeicrucible  placed  in.ai  wLnd  iurinace,  ?ix^ 

cxpofed  to  an  e^ua^ble  heat.    The  coal  was  leduceil  to 
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Goinhur-  iballpTecesliFtlle8zedfait!A1tiead,  Uid  wai^  projeOed 
,  in  portions  at  one  or  t^o  erains  at  a  tlme,  into  the  nitM, 
the  ;moment  it  becai^^^lrtldlibt.    'thii  waf  cOittiilMd  till 
the  detonation  ceafed.  '   '"  '"  ' 

%  this  proceTs  it  ai^peated  that  50  graTnt  of  KOkem'  < 
ny  coid  were  neceflar7  tb  decompoie  480  graiHS  <#  i 
nitre.  '  Accor^Jng  to 'Oie  fame  prciwrtioii;  ^'^'gMiiHs  bf " 


2.  In<Miet' whmiUiB  genend  .nttnte  of  .tiio  Ati  of  • 


nitie  would  haye  reguired,  for  its  decompofition  10  - 
grains  of  cp'al."wh!ch1s'  e'xaftiEjr'  e<juaf  to  flni  qaantity  bf 
c^arcoal  that  WouTd  baVe  been  reqa?fiid'  {6'produee  the' 
^ame^^eire^  )  ain^d  thus'it  a^^eared  that'KSIkenny' ewd  is' 
almall  entirely  6oit)pofe(}'otcarbonacbous  matter.'  ' 

'ih  the  e^rkmination  of  cantiei  coal,'  Mr  KirWan  barnt 
240  grains.  till  the  whole  of  the  carbonaceous  matter  was 
confumedj  a  rejiduum^orYeren  grains  and^a^halT  of  red-' 
dilh  brown  aih^s,'  «^hich^^appeared  to  be  cMeily  sltMinK 
•o^earth,  was  left,  or  about  3.12  per  cent.  8ifcty-fix' 
grains  and  a,halfof'this  coal  were  found  neceiTary  to  de- 
compoie  ^Sd  grains  of  nitre.  Fifty  grainS  of  dbah»al 
woulcl  have  produced  the  fBme  eiFen^  ahd  hehc«  663- 
grains  qf  coal  contain  50  of  charcoa!,  and  2-68  ^arts'i9^ 
alhes,  which  being  robttaded 'from  664  g^^aiti^t  leJiles 
j'4.42  for  01^ quantity  61  iAbimeh  cohtained  itt  the  cteh  ■ 
lience  the  conllituent  parts  bf  tiiii  cottl  irel'  •  •        '  --    " 


■>i:j  t. 


'Cbnrctel 
ittionwn- 
(AOket'    i 


■•  3-1  : 
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,Fcff  ainori|arttcuUVana1yfis  of 'coittbwRSbkrn^eRiIt, 
'lee  Mr  |l'atcheVt'^  esperim^ts,'  det^dd'  br  the  Pliat^ 
'  phicaltranfaai6nifori8o4;  '    "'■•  '    ""'•      '     • 

Tbe  examination  o^ fo|lt  i^hyno^ nbeMsAe leaAii»' 
pdrtant,  be6ai;|e  on  a  knbWieilge  of  the  nature  and  pta- 
por|ions  of  the  ingredients  Sv!iieh  entefii<to  the  eonipo» 
htioN  of  fo«Is,  depends  the  t>p^nibn  to  belUMMd  of  their 
fertility.  Soits'conflft  ordiiTeiient  conibitiatiotis  bf  the 
carths,  mixed  with  a  certain  propattion  o£  tnimat  and 
▼egetabte  matter.'  'The  &iV«ftwaWMi  of  the'  Mtore  of 
•  Sre  liiJ  (yj,  ha,  ^^^j^  jpartieularly  proleeuted  Wy-Mr  Krwan* 
S^Brw!"  ■"'*  ^^  ^^yy-  "^"^  the  bWinralSons  of  the  htter,  tbe 

I     '   fblIowing'  accAint  6f  the  attalytit  ii>f fjBs  it  estraded. 
InAninienis  .  i.  TEe  really  important  inttnnhents  ttqtute!d  foir  tbe 
^the  ana-  «^a^jJs  of  foiIs  ar«  few, '  and  but  little  expeiifive.    They 
l^  are,  a  Balance  capable  <^  conCeming  a  ijtitirter  of  •  poimd 

of  c6m'mon  (bil,  and  tapable  of  tuntin^  wben  loaded 
with  a  graih  j  and  a  fmes  <5f  weights.  frt>tti  a  quarter  of  ■ 
pound  troy  to  a  grain ;  a  wire  Aere,  IbiTiei^tly  coarft:  to 
adimt  B  peppenr-com  through  its  apertures  ;  an  Argand 
lamp  and  iiand  :  fome  glau  bottles  ;  Heffian  crucibleS') 
porcelain  or  queen's  'icart  eiraporating  foa(bns ;  a  'Wedge- 
wood  pedle  aod  mdrtar ;  fome  Blters  made  of  haff-  a'ftieet 
of  blotting  papet',  folded  fo  as  to  contain  a  pint  of  liquid, 
and  greared  at  the  edges*;'  a'l>one  knite^-andaR^al^ara» 
tus  fpr  colIe£Ung  and  meafuring  aĕriibnn  flfttds.'  '  ^- 
'Tne  cherai^eal  Aibilances  6r  reagents  requiwd'fbr-&pa- 
raAna^^tli'*  Condituent  parts  tff  the  foil,  are  iKMniatic  «eM 
r^pint'  of  fall),  fdlphur{td^dd,  ahd  jittre  voktife  aUcali 
d]irprve:l  in'water;'falution  of  pruiTute  of  potaOi,  ibap 
l^e^^roludo^^^io^  cathpnate  of  ^atonia^'  of  murtttt^'  «f 
iunmonia,1&lnUdn  of  nbatral  caiboiMite -«F  potM^i-^lbHl 
nitrate  of  ammonia. 


field  is  to  be  afoeitaiued,  fpedaMn»ta£itiliottld  be  taluu  '"^*^ 
fram  diffcaent  places^;(tMO(iv  thr9itMbe»iW«i«  A».  ^Kgj,'^ 
face,  and  examiacd  w  to  ths  fiiniiaTity  ot  ,tlMtr,fraec^„]c^ 
tiet.     h  foiii»timet  happent^  thbt  «pa»  plaintctl^  wJbple&ibfai 
of  tJK  i^per  ilratuin  of  tholand  i«  o£  ^ilain*  kiod,  aad^^ 
in  tbis  ci^  wmtijGs ■wiU.brinSicient  i  Jbuti  jn  walleyi, 
■itd  ncar  die  bads  ot  lijKis,  theM  ,«ie  JwgF  gaett  diCeren. 
ct»i  imd  it  now  «nd  then^iccur^tbat  on»  imt  fif  a  $t|d 
is  CakweMH,  and  .«notber  pat:!£liwfWi:}  iw^rinriUti 
cai(v  andiin  «aak^us  caiet,  tbeportiotttidi^ipRi^  fraHi 
each  other  ihould  be  lepaBatciy  ittbinittMla  ta  c^pen- 
ment.  ■■  -><■        ■<  ,'■   .    .  .;•     ,•■     ■■•  i    :,     ■'.  :r.i.' 

Soiis,  wben  ooUcAcd,  .<if"Ac!f  canntt  be  iimprdiatt^        ' 
examiitadv'(ho«ldiie  pirelencdiin  plmb  <)w^  ^kd.jiridk 
thwn,  .aiidrcl»fediwitb3gnianih^&  Aapp^.  -^ . : 

Tht  quantity  of  foil  moil  cOiivenient  fbi  a  pQi^Q  aoa- 
Ijriis  ii  Iram-twai  tb  foar  JnmibBd  MaiM.  ii(;j^aiihl^ 
calle£fc8d'in  dryr^mMker,  raiid»cxpDud  t«  tboiMaM^htd 
tiU  it  bcoamerdryto  tbetnich..  -^  nr.     .        ..>^ 

Th«rfpCoific  gnunl7'«f>^arfiHlyjDr,tWvdati<Wh«f..Jttjv 
waigbt  taitlnuUiri«cater;>JBafy:fae  a^occtained  \f%,ia\aiMm 
cmg'iitt»a  phial,  sriiiclii  wBlrcontaia  a.kaowa  qmtM4r 
of  water,  «qaal  voianuBJof.iBfttcr  ^d  ol  .^4  n^jl^. 
ma^beeaiily  .done  by  pditiing.(ia^at«K  ^^iS-M  w$.. 
tailif  md  thea  addiag  tbe  Ibil  tiU  th«f  Jt^  «a^l^  tlw 
moutb  ;  tbe  diffii«iiae  between  tbe  trogbt  «f  dif  ioil 
aAd>  thatof  itbe  water  anll  eivQ  tha  rcAUt.  >  Xb«ts  if  tlw 
btittle  «ontnin'400  gtanis  in  watar,  aa4  'p^  90Qf,  gqm       i 
wfaen,kalf  fiiled  antb  «atar  andJMa£t«itlt:J(Hl.^t)^ft<!! 
d&egmTity'  (ff  thc  ibtl  wiUJ» tw«ti]UMitji««  it «iH^        ' 
ttricca*  heayy  ta  water ;  andii£it  ipdncd  K$^gxaiM^it(, 
^peciio  gmity  wtmld  be  liji^t  water.bniiig  i^as»,    .  > 
•  Itit  m  ioipottaiice  tbat  the  fpecific  ^yity  4f  a  U 
Iboidd  be  known,  at  it  aff«dt  a»  iadicatioB  of  tlns  .wn- 
ttty  of  aniaial  and  ■«^etablc  natlcr  it  contains }  &fit. 
fabftancet  bdag  alwayt  tiwft  abwidaM  in  .ibc  lightn- 
{bilt. 

The  oliier  pbyAcaL  prApeities  of  ,f(^tibouU  Ukeink. 
be  cxaitiihed  befi»e  the  analyGs  ii  made,  as  tbay  ^aMlHt 
to  a  oertain  cxtent,  dMtr  eompiWiticB»  Hid:£eEve  aa.  Bindcs 
in  'clitedHng  the  cxpanaenu.  IhUt  filie«9P*.i9lh4f" 
generai^  rough  to  the  toacb,,  andi  f«iBtch  jglf^ijii(^ 
rubbed  apon  it  y  ahuninont  iibilt  iidbere  ^iapgly  t9,d|ft 
tangtie,'  aad  cniit  a  {bong^artby  fmdl  when  .bin^||i 
or;  and  «idcareons  foiIs  ane  foft,  and  mocblels  a«B«R 
tban 'altnmnous fotli.  .    .   ,i.,.         .,  ,^  .    .      . 

'  3.  Soils,  thoaghas  diy  al  tibey .caq  be pade byjMitHde<r 
tinued  expofure  to  air,  in  aUt)afcs  ftiU  cop^in  a  ttfkr^»^ 
Sderable  quantify  of  w»ter,  which  adbore»  THljh  g^^p^ 
okiHiiacy  t»  the  carthaand^aoiai^l  and  'v«gct(dal«n^^^|[, 
atid  can  only  be  dritna  o£r  ii^omtheiDbby  9  rwniidanjbkritj 
de^tee  of  heat.    Th&Aril  prQcefil  of  aagtl^  m,  .  jto  ^dcc 
liie  gtven  wewht  of  the  foil'  iiom  as  a^ich  of  tbis  waler 
as  poifibfe,  'WithoiU:,^  in  otber  r^^ie^tir  afii;^g.i|^.f<ak 
pofitioK;  ikid  tbitmBy-be  doneb^y  hcatii^Jit,KiF-,^^ 
tw«Iv«  minntei  orer  -an  Argind^a  lainp,,:4n  a  bi^.  ff 
^MWOdain,  -to  a  temperatiue  cqual.  to  399  tlaligriihilit» 
«aAin  caib'  a  tbermomcter  ia  npt  ttlbii^.ithfS"|i|ppfrdlfr 
giaeinay  be  eafi^:afcertaiiiedt,lnr,j^AC|fBgr<^Mcei^ 
w«o^in>contaa  witkdbe  bottmnjot  tlw.wb,^aM«^l* 
the  coloitr<o£tfae  wood  lemaincMailitttei^tJiwbe^^Wlip 
too  Ugh  ;.  but  when  liie  wood  .iKgiat  fa  j>(|  d(ltiV^ 
Che  |irooc6  miiil  lie  ilApped.    A  lilBW  qaanti^.ff)^{^^ 
wiUpediaparesiainitLUie&iileTea«fter  tbin  ofwati||| 
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|k     batit«lwi^»«fii»<ds>u&{ttloQcnparadveitfttlU)  andif» 
P*^bigher  tanplint«n'  wcreicmployed,  tbe  vegetable  or-ani- 
aul  «attertianldAnKlct^iidecompolUian,  andiarooniĕr 
queno6'  tbe  expeiinient  be  whoUy  un(atisfa&ary. 

The  lo(s  o(  wtlKbtrjn  idM  prooeis  ihouU  lie  caieAiUy 
noled }  and  when n»  400  grains.oi  foil  it  reaches  as  high 
at  50,  the  f(Nl  >«aay^  be  «n^dered  as  in  the  greateft  At- 
giee  abforbent,  and  ietentive  of  water,  and  will  generally 
be  fbund  to  coHtain  a  large  proportion  of  almninoas  eartb. 
When  the  lof3  is  «ntyi^ncRn  20  to  10,  ihe  land  maj  be 
conAdered  a»  only  Owhtly  abforbent  and  retentiTe,  and 
the  AliceoiM  ellHSt  air  moAr  abcnidant. 

4.  None  of  the  looie  ftones,  gpravel,  or  large  vegst»i 
blefibre$  ihouU  be'dividff)  from  tbe  pure  iai  till  aftec 
the  wataF'it  dMWn<«ff9  fbruthcfeiDpdieL  «rmth«iai«lve< 
olUn  highly  aldlMibMt  daBtBBtBntiTe^anddarennb^uence 
inAnence  th«  'f«Mfili«y  of  ibn  land...  Iher  iisxtitpi»eert, 
hmKwr;  kHhr  tiiMh">cKf  iKatiag^  iihoiildiW/thaisiC^pMa. 
tien,  whiol^nMy  bec«fil|y!3Mtc(niptiiiedvb}^ike.fifaitt^«& 
ter  the  (eil  has  been  gently  jimii&d  dn^tmenbar^i  1  Tht 
wdjg^iRs  of  ^th»  wgetM>W<fibatsior  wood^od  of  the  gra- 
vel  «nd  Aaoea,  -•AiraM  be  ifepfR«tel]ni»led  idnini<jind  ()» 
natnff«J  the  kaft"albettunadv  if  oakBoteua,!  thej  ivnU  . 
eAtMiec  wM  «eidr)  if  )filic«oaa»  lhKj>  tnll  ^be  k£6cu 
tM.f  hardte^brtieh  glafs  j;  maiii  eC  theieenrlnoo  aluMti 
nens  <Aa&-«fi4kmeti-  they  will  fas  W^  eaiiyif<Mcl)«d 
with  it  kn%,  'tfiA  fn<SHpibl«o£>e£retotiauiffi>intB auiidst  'ir 
tiaa  5.  -Thie^greatee  number  eS  Tcnls,  beiidet  gxavel  and 
bad  ftoMS,  contant  Ijirger  m  liaaUct  poDopottions  :o£  iiuid  Qf 
^'  diferent  degreet  ol  iincne&.$  aad  it  Js  »  neccSary  «perBT 
^-  tioo, '  the  ncst'4ii4he  -proeeb  of  analyfis,  to  datachi  j^mn . 
AnoB^tikepacti^in^e^Aete  ofimaxe;numite^vifiaiiv  iiichiat 
clay,  Ie«n,  ttarle,:andi  «egBtable^end.janiittal  ,niatter«- 
Hus  nifty  bfe  eflfe£ted  in  a  way  fciffident]]r  aociirate,.br 
q^taifion  of  tfefe-^  in  wator.  la  this  eafe,  ihe  coarle 
UM  will  genetally  fepante  in  a  minute,  and  the  finer  in 
two  or  tuee  miiiotet ;  whilft  the  minutely  divided 
animal  or  vegetable  matter  will.remain  in  a  ftate  of  me- 
dianical  fufpenfion  for  a  mnch  longer  time }  fa  that,  by 
pooring  the  water  firom  the  bottom  of  tbe  teirel,  after 
one,  two,  or  thrce  minutcs,  the  faad  will  bc  ptiiKipaUy 
le|nrated  from  the  other  fubftaiieea^  which,  wkh  the  wa- 
te^iettntainlng  dicm,  muft  bc  ponaed  >into  a  filter,j8ndk 
after  the  -water  has  pafled  through,.  calleScd,  doed,.  and 
iMj^Md.  Htt  fand  muft  iikewiie  be  weigkedy  ai)d.ithcir 
ie^edive  qaan(iiies  netcd  down.  Tbe  watet  ef  lixivia> 
tion  muft  be  preferved,  as  it  wiU  be  ibund  to  contain  the 
£ffine  matter,  ahd  theibluble  animalos  Yegetable  mat- 
tet*,  K  an^'eHft  in  the  IbiL 

•  -6,  TS>f  tJ»  ^fn<ooeft  ef  wathing  and  Shradon,  the  CmI 
is  lĕpBrated  lqW  two  portions,  the  ms)ft  important  of 
wMcfh' »  MneraBy^he  Snely  £vided  matter.  A  aunute 
analyCs  w  Okl  Md  i*  fe]dem  or  nevei  neceSJary,  and  tts 
nature  may  be  detcAed  in  the  fiuiie  manncr  as  that  af 
i\6  ttenet  tti^kertl.  It  is  alwaya  eitbee  MicsoUa.iand, 
orcalcaredo»=<fiktid,  0]"3miatnc«of  botb.  If  it-c«ofift 
WhoUy  bf  earbenate  of -lime,  Jt  will  be  ra]ndly  fi>luble 
in- -'tbBtiatie  acid,  with  e&rTef(xnce}  but  if  it  oonfift 
pttQf'^^ii  fubftBnce^  and  pardyof  fiUceeus.  matte^ 
Ihe  re(pe^ve'  quaiAitia<  niay  •fae>sie«ttained  by.  weia;^ 
ib^die -reSduoiB  aAer  «he-  aAion.af  iht  edd^  «hicb 
lltaft'be  a))(^#til>)Ae«nHMuBB  hat<aeqttired  aT^our  talla^ 
ilWPIias  «ASei  to  citrvef««  This  refidiiyra  in  the  SU- 
Ci!eitt"(ftt5  ~it  noft  be  w«fh^'i  dricd^  aaslohsatBd 
4lbR$Ijt''i»  a^etacMei  -dte'difiaienae  .beiimeo.<tbc 
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wei^t,^  the  whole,  indieates  t^  praportlah  of  .calGB< 
reousi&nd.      „    > 

jj!.  ,Thefiiteiy  diWd^  matter of  the  foiLis ufually  ▼«"■e,,,^;,,. 
ry  compound  in  its  nature  ;  it  Ibmetimet  contains  all  the  tion  of  the 
fouar»primitiye.jfp(ths  of  foils,  as  weU  as  animal  and  ye-Sneljrdi- 
getBble.inattei^^aod  to  afcertain  the  proportions  of  theie  Yiclc^i  ■>°*'^ 
with-to^ra^  accuracs,  is  the  inoft  difficult  part  of  the '"."*^  ^j*^ 
fu^a.       .,    ,„,..  „      ,  _        ^  ofdrte<ft- 

,Tbe  first-proceIj^tip,be  p^^orme^,  in  this  part  of  tncingmild 
analyGs,  is  ^e  ^ysij^\LTt,oi  ^l^p  fine  ntatCer  of  the  foil  totime  and 
tiie  a^ipn  of  th^mutiatic.  a^^    This  fubftance  Aiould  niagncfi% 
be  poured.upt^   th(s,  .earthy^atter  in  an  evaporating 
balMh  ifft.^  q)iantity  itqa4 ,  to  twice  the  weight  of  tlie 
eartby  matter }  but  dUuted  with  double  its  volume  of 
wat«r>t.  T^  mixture  Aiould  be  often  fttrred,  and  fuf- 
fe«()drrto  remaiA  fon  an  hour  ox  an  bou^  and  a  half  bef<ve    ' 
it.i»  «xamined,      1 , ,     . 

•ilC  ^ia}^^^'^^"^^  o^  ^^"^  0'  <>f  magneSa  exift  In  the- 
faU„Jth«y,\yiU,.|pye.been  diSblyed  in  this  time  b^  the 
aoid,  which  fometimes  takes  up  likewiie  a  little  oxide  of 
tion  ;  b^^  very ,  feldaDi  any  ahimina. 

The  flui4j  would  bie.pair(d  through  a  filter ;  the  foUd 
matter  co^e^etlj  wa&ed  with  ram  water,  dried  at  a° 
moderate  heat,  ,and  weighed.  Its  lois  wiU  denote  the 
quantity  of  iolld  matter  taken  up.  The  waihings  muft 
be  added  to  the  folutio(v^  which,  if  not  ibur  to  the  tafter 
muft  be  made  fo  by  the  addition  of  freifa  add,  when  a 
Uttle  folution  of  common  prufliate  of  potaifa.muft  be 
ouxed  with  the  whole.  If  a  blue  piecipitate  occur,  it 
denotes  the  preiĕnce  af  oxide  of  iron,  and  the  ibhition  of 
the  ptHOate  iB||^;be  .dnipp^itb  ^  no.  fiirther  effed  u 
prad|K;ed.j-,Tq  tdiceffUi»  its  ^inntUy,,  ^.tnuH  beWlec- 
ted  in  the  &me  .manner  as  othet  (oUd  .precipitai^, '  and 
heated  :  the  refult  is  oxide  of  iion. 

Into  the  Suid  fir«ed  irom  o^ideo^  iiOBt,  •  fokition  of 
neatmKaied  naijymnte  ofp9ta(if  muft  be  jioured  till  aU 
effiMrv«iccnce.G(afesin,it,  and  till  its  tafte  and  iinenin- 
dicaAc  a  caBfiderable  exce(s  ot  alkaliiic  ,falt.. . 
.  X)i«,jpiBd^tate  tJ^at,^|tUs,-d9wn  is  car^nate  of  lime  ^ 
itrmoA  be.c^leded  on  the  filter,and  diied  at  a  heat  be» 
bw  that of  «cdnjteu    „    .  .,. 

,The«emanii«K  %id  amil  be.hoilcd  ibi;  a  quarter  of 
an.bour»  w^*liq.m^iKfia,  if  any  .exi(l,  wiu  be  prĕ., 
«ipit3|te<Lfioff)  it,  conJbined  with  carlt^nuc.^id,  and  i^      ■    ^ 
quantit7  '*'^*  b|e„«feert;4f|ed  in  the  iame  maaner  as  that  «  ' 

<if.th(«)CaibQnate  of  )fiiie^  ,    ^. 

,  If,  any  minMte  propertipn  of  akunina^ihould,,  fromrM^ 
cui^ar  t^rcfim&»nces,  be  diflblved  by  (he  acid,  it.wm  pe- 
foundiin  the  precipitate  with  the  carbonate  of  lime,  and 
it  BSay  be  (cpatated  ftom  it  by  boil(ng  fbc  a  few.'m'ini)tes 
wit}>  foap  lye^  &ifivcieDt  te  eoyer  the  u>lid  i^fitter;  ,  This. 
fubftance  di£[olves  alumina,,  without  ading  upon  carUo. 
sate  of  liow. 

Shoold  the  finely  divided  Toil  be  fufficiently  cakar»^ 
eu«  to  effitsvefce  very  itrongly  with  acids,  a  very  fimple 
methqd  m^y^hp  adopted  for  aicertaining  the  quantity  af 
coibonate  of  .lime,.  and  one  fuficientlj  accurate  in .  alt 
common.^alss.     ... 

.  Carfaooate  oi  Smt^in  all  its  ft<{^»  contams  a  deter- 
jBiaate  ptopottion  oTcarbonia  acio^  t.  «.  aboiit  4«  peo 
ffeBt<  i  ^  tjiat  raheathe  ^uanuty  of  this  ^lattic  iran,  gi- 
Vfi«  out  by  aajT  ibilduring  thc  (olutlon  of  itscalcareous. 
maller  inan.  .8(^4,,»  ((nqwn,  eitherjn  weigl^t  or  mea- 
fi»..riteayaJ»M'y5,<rf.«tlwatftof  lime<ia8jr  be  eafily  cU4 
.cmreroU  ..      ..-r    • 

'    ■  m«ib 


Digitized  by 


Google    _ 


726 


-©TAiYsis  or 


SoiU  '^PlKii-tlii  pi«ee6(7  db&mtidn  ofWeigb^  is  employ- 
'^-  •■  '  " '  ed,  two  partJ  of  the  acid  and  one  part  of  the  matter  of 
the  roil  muft  be  weiglicd'  iii  t<va  leparate  bottles,  and 
vtry&owly  mineA  togetlier  iSl  Ae  eirerve(cence  ceafes  } 
tlw  diSeicneie  betweea  theii'  weight  beSore  and  after  the 
expeninenl  denotes  the  quanthy  of  carbonic  acid  lod ; 
im  erery  iom  grains  and  a  half  of  whicb,  ten  grain;  ot 
.carbonate  of  lime  muft  be  eitimated. 

The  befl  method  of  colleding  the  carbonic  acid,  (b 

■S  to  difcover  its  volutne,  is  bj  the  pneiunatic  apparatus, 

'    theconftiu3lon  and  application  of  whicharedercribed  at 

the  end  of  this  artide.  *  The  edimation  ii,  for  cvaj 

ounce  meaftire  of  carbonic  acid,  two  grains  of  carbonatc 

^         ofliine. 

Mede  «t         8.  Aftcr  the  iine  matter  of  the  foil  has  been  aded  up> 

alcntainr    on  by  mDtiatic  add,  tlie  nejct  proceA  u  to  aicertain  the 

'"'  *t>r     <l<>^tit7  of  Gnelj  divided  infoluble  animal  and  vegett^ 

Snely  H-         This  may  be  done  with  fufficient  preciGon,  hj  heating 

▼ided  ani.   Jt  to  firaBg  ignilian  in  ■  crucible  over  a  common  fice 

mtl  ua      tjii  noblaclcnels  remains  in  themaTs.     I^  {l^ould  be  of. 

^^„_       ten  (lirred  witli  a  «aptallic  iwtre,  (o  ju  to  cxppi«  neir. Air» 

'faces  continuallj'  to  the  aii  >  the  lolt  of  wcight  ^t  it 

undergoes  d(^Qte$.the  ,(]uantit]{  o£  thc  fut>§ancf  thiit  >it 

«onlains  deiltuSible  by,fire  and  ajr.  .  • 

"lic  is  oot  yo^ible  ta  aiceitaiiT  whethcrtljjc/uUltnoe  ii 

'whoUy  dniioaal  or  veget Ali^.ma^er,  or  a  nmctiKe  of  bothi; 

'T^en  the  iineU  cn^tied  duiing  x}^  iucinatation  is  Ajbum 

)ar  to  that  of  btnnt  &athers,'  it  is,a  certaia  indicwtioH^oC 

ibme  teimat  matter  j  and  ■  copious  blum  Aaaie  «t  the 

•time  of  ignitjon  alijpei^.  alwaj^  denotcs  a  conSderable' 

pMportion  o.I'  .veget^le  mptttir. .    In.  xa&s.  w^e»  t^-eX' 

perimenl  is  neede^  to  Iie  vei7  «yuckly,  perf»aBed,  tbe 

deilrujlioh  'of  the  decaoapofable  fubAj!nces  may  be  at 

^GAed  by  the  a^hcy  of  nitnite  of -ammgnia,  which,  at 

the '  tlme  of  i^tion,  ma;^  be  dirowii  gnulually  upon>  tbt 

lieated  ma[{s,  inthe  quau<^ty«f  twenty  gam»  forevenr 

hundred  of  reiidual  mV   It  afibida  the  ■principle  nepeU 

fyej  to  the  cembuitionof  t^  animal  and  «egetable  mat» 

tet,  wluch  itcauiĕs  to  be  coiiverted  into  ĕkilic  iiuids^ 

and  it  is  ifielf  at  the  lame  time  decompofed  and  loil. 

]llode«f         9^  '^^  £^fi;apce««essi^ii{iiig  aitkr  the'ideeoai^fitidn 

frpuattii^   of  the  v^ptable  and  animal  matter,  are  generally  mi- 

alnminoiu   mite  particles  af  earthy  matter  containing  urually  ^^i». 

aiJKhce.   Kina  and  Slks^wiA  eomfiBk(!d>oktde  of  iroh.       ''^ 

!!Id^Sdf       '^"  fepaTate  there  fixmi  each  other,  tbe  folid.maljer 

m(voa,       Omdd  be  boikd  for  two  or  thrt^  (iours  With  rutphuric 

aeid,.di]uted  wMi''fbttr'times  lts'Vrefg1rt  of -wtitt/;  Ihe 

^malit^  olthe'aeid"IhauId  ht  regubted  by  the  ^uantit/ 

of  falid  tefidttimi  tb'  be  aded'dn,  iiUowing  Ibr  every  hun- 

*      dred  gnnns  tw»  dractos  tii  OM  hutidted  arid  twenty 

-(nRns'«fBi!id."'    ■        >-..■.•'■■■■    '-"•'       •    •• 

The  fubilance  remaining  aiter  the  adion  of  the  acM 
may  be  canfid«r«i  aS'^oe<n/t;  »td  Ttmuil  be  Tep;ira<ed 
«nd  its  weight  afcenained,  ifter  waOiiiig^aiul  diy^ng;  in 
'the  uOul  ntnMH^. 

The  ■luaditt'  and  the  oxid«-of  iron^  if  tTiey  exift,'  are 

bothdifib1ved  bjr  thij' fulphur{c  acid  5  iht/may  be  fe- 

paratcd  by^etarbonate  of  ammonia,  addtd  to  excefs';  it 

thtows  do*»(  the  alumina,  totd  k4Ves  the  oxide  6f  iron 

-in  Miition  5  •«>(*  t^hi*»'  ibbilwict  mi^'  Bi!  feparatcd  from' 

flie  liquid  by  lj«flBil4r>  -^  

Sb«i3darty'ta«gneite  ahA  ttne  hivt  «fcaped  foluli6n' 
i  iJie  mtkiatlb  #rid;  they  SWII  bt  fcmnd  ih  the'  iulphu- 
I    «cid/yit,  hOT«cTer,-is  rcarcely'ever  the  cafej  but 

■a 
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the  proceis  for  dete£Hng  tibem,  and  alcertiiliung  tlwit 
^uantities,  is  the  ikme  in  both  inilances. 

The  method  af  analyfis  by  fulpbutic  acidi  is  iiidicieat» 
ly  preciCe  fbr  all  ufual  expenments  }  but  if  very  great 
■ccuracy  be  an  objed,  dry  carbonate  of  potaih  mnft  be 
employed  as  the  agent,  and  the  reilduum  af  the  indne» 
ration  muil  be  heated  red  for  half  an  hour,  «riih  hat 
times  its  weight  of  thu  fubilance,  in  a  crucLble  of  fiiw, 
or  of  well  baked  porcelain.  The  mafs  obtaiacd  nuilhba 
diflblved  in  muriatic  Bcid,  and  the  folution  evapaiiitcd 
till  it  is  nearly  folid  }  didtilled  iwter  muu  tben  be  added, 
by  which  the  oxide  of  iron  tad  all  tb^  ea^hs,.  cxce|ifc&. 
lica,  will  be  diiTalYed  in  combinattan  ajymnrintr«.,,.The 
iilex,  a^ter  the  ttfual  prgce^  pf  liaiviatiao,  fQsift  bc^|«|ai^ 
ed  red }  the  other  fubilances  may  be  feparatcd  in  the 
&me  manner  as  £ram  the  muiiatic  and  fulpburic  t^ 
tioDS.  .  ,•  ..,   .-. 

10.'  If  any  fafiite  matter,  or  foluble  vent^le  xamm-  thk[ 
mal  matter,\e.fuipe£led  in,the  (oB,  it  im|.  hc  loan^iB'^ 
the  water  of  lixiviat!on  ulcd  for  fepai|iit>Dg  tlieiand.       ^ 

Thbwalermufi  be  evaporated  todryneis  in-a^^,^ 
^tropriete  difli,  st  a  heat  below  its  bc^Iing  pwnt.        «    »« 

If  the  folid  matter  obtamed  is  af  a  brown  colonr  aDdnlM 
inflammable,  it  may  b^^oefidered  a&  gartly  yegetaMe 
extrad.  lf  its  fmell,  wheii  e^poted  to  heat,  be  firaiig 
and  GoBtid,  it  oontains  animal  mucilaginaas  or  gdatinoai 
fubilan|cc  ;  if  it  be  .vbit^pd.tiai^iHirct)t,.it  jauay  he^ 
Cder^  M  f  nncipally  .'r»llQe  mattcr,  j^it^|e  oif  pttadi 
(nitre),  or  nitrate  bf  limi),  is,infjicaj^,in,  ti^  ^^ 
matter,  by  its  detonatlnr  wiU).  a.lbai^iup^.j^o^L  .Siir 
pkale  of  magncAa  .may  be  dete^ei^.by^iu  butcr  tafte) 
and  fulphate  of  jpptaih  producei,|tf)t  attcrMioi} jn.  ^tliitiB^ 
of  carbdnaie  or  ammonia,  but  prccipitates'  folutiqriqi 
mu^ate  of  baiy  tes. 

ir.  .Should  fulpfaate or  phoiphate of  lime  ht.^^^e^ 
tn  the  entire  ibil,  the  dete&ipri  o^  tb^  rrnBJjccs*^ 
ticular  prdcefs  upon  it. '   Ji.  gi'ven  wei^tic^t^i^rib^  M^ 
ilance  iour  hunorĕd  grairii^  mu&  be  hnted  red  for  !)■>(« 
an  hour  in  a  pucible,  mi^d  with  one.  third  of  gmA»id 
cd  charcoal.     The  iBix'ture  muilbe,b(vle4.fixaqBaitMi^- 
of  an  hour,  in  a  half-pint  of  water,  an4.,tl)e  Ajpi^eii-jT* 
leAed  thrbugh  thĕ  £lur,  aj(i4;|^V<fcd  ^riiibme^jyMa 
the  ■tmofphere  in  an  open  veffeL  ',^uty  YbMiie 
tity  of  {ul^hate  of  lune  (^ypfumj  esAed  JM  die 
white  )>recipltate  will  rradinlly  /oitm  n^thĕ  "' ' 
the  weight  of  it  will  inmcate  dpte  pr(ipaf«Wf., .  .   ., .  . 

Phoiphate  t^T  j^me,  if  any  ezift,  m»-,  1^,.  iewnii^ 
fr6tn  the  Toil  aHeethe  procefs  ht  gjr^n^.  BiuraM 
acld  muil  be  digei^ed  upobtlw  ioi^  in'qfi^^ty  ■at^ 
than  'fu(licier(f  to  fatorate  the  lcilnble  eartbs }  w  6la* 
tion  owil  be  evaj>orated,  .and.w^Ur  poiuq^ja(t^^|i> 
lid  matter.  .'  Thi*  ili^d  .1^11  HiObWe  ^jco;qiima^4|f 
earths  with  the  mnriatic  yid,  ■t)4.U«ire.  pe j>ho^f^t<» 

lime  untouched.  ,;[,  ..•   h.        .,',■  ros     ' -o    v  »jyBi 

.13.  When  the'examiriation  ot  a  toSl  is  comphi^jwt^^^ 
prodijds  Oiauld  be  cl|i£fcd, jiiid  th«|ir  qnantiti«i  ^^Oe^»-^^ 
gether  ;  and  if  they  rieajly  etjual  th^^ongini^^^Ti^w 
of  foil,  thc  arialyi^s  may  be  coniiden^  f^M)(Vf^  Jjt 
muil  however  be  n^tiOE^,  that  fii«tt  t^P'9^ 
phate  of  lime  ik  diicbvered  by'the'  inaepen^ 
.11.  ■  cenedion  tni^  be  n»de  fifr.tbe,.g^iei,,-  _ 
by  fub|trafUi^g  «i  ty^  eqiaal,,  to  tl^r '.iji^t  ,;6pp' U» 
ouantii^  of  rarbomi^e  of  Giiie  obtancd  ^nj-  pnyagtstii» 
bbm"tbe  munatic  ad^.  .    .    tj.Ji»;  '-^ 

In  arranging  £he  piwliids,  the  ibtm  ihtniki  be  mft 

«idB 
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:    wdn  of  tbe  emenaeBts  br  wluch  ther  wete  obtaia- 


Thus,  400  gnlns  of  a  godd  Aliceoos  iahdy  foil  inay 
be  fuppofea  w  contain    ' 


18  grs. 

42 
io  _ 

aoo " 


4 

^^ 
,4 


Ofwater6f  abforptidn         -  -  '    ^ 

Of  looie  ftonc»  and  graTel,  principaHj  fili«- 

ceoos,'      •-■-■- 
Of  \ihdetompd\itt8id  veffenble  'Gbret 
Of  €ne"Mceous  fand  '       .     "    '- 
Of 'minbteTy  d!vided  ma^er  leparated  bjr  61- 

tyatioii,  and  conSAing  bf 
CaAonate  of  Bme 
Carbonate  af  iuaj;ne1ia 
S£itter  iSillniaible  hj  liĕi(,'«rihc!|iall7  Te. 

^etabtts'  •     '••-■  ' '•■'-'  ■'■' 

saica^      •.''•  .'   ••■.'■  ^'^  '■     ■:'"' 

Alumlna         •         -  '         • 

,    Oxi«eofIf«»n     '    -        "   ^"     -      ,    -   ' 
Sobrble  malter,  principall^ralphate  dTpot- 

afli  and  Tegetable  eiitraft,      -        -.       c 
.Gypuini         .         »        -  -  I         3      , 

■  ^hofphate  of  lime' .      •.■•■'.'■'•  -^   '  ^  a    ' 

' '  AmtaBl  of  aH  thit  produa»    ,395"'" 

••  ••  ■"   Ldfi     .    '.     -'^  L  •■ 

iti  Aci  iBfiance:the4Dfi »  ^iippoM  fmall ;  but  !n  ^ene. 

cal,  in  adualicsperiments,  it  mll  be  found  mAch  great- 

cr,  Jh  coalequence  of  tbe  ^iRculty  bf  colleding  the 

whole  qttAnlides  af  the  d!fferent  precipicates';  and  when 

it/itridira  thirty  £ar  fOur  hundicd  grain^  there  is  no 

leabn  to  fu{pe£t  *nj  vmA  of  due  preciiioh  in  the  ptq- 

«effej.    "•  '  ^       \' 

\       13.  A  Tery  ^erttle  com  foil  iirom  Ormiilon  in  £aA  Lo. 

*"*  dnth -iiB(«fded,  in  lOO  part»,  tinly   11  parts  of  teild 

I    talcareoos  earUi ',  it  coiniained  25  partt  of  ruiceous  Tand :, 

g.  Jthe  finely  jdiwded  cla;r  amounted  1045  parts.     It  Ioft 

nine  in  decompolbd  animal  and  vegetable  matter,  and 

Aur  in  WBter,  and  siTorded  itidictUions  of  a  ibiaU  quan. 

^  «f  pbofpfaite  of  lime. 

■  '  This  ibi]  WBS  of  •  Vei7  fiiie  texiure,  and  contained 
Ter^  fcW  ilones  or  Tcgetable  Sbres.  It  is  not-unlikely 
>lurt-tts^feTtiIhy  wasin  iome  meafine  oonne£led  witb  the 
|4Mfpfaate ',  fOr  tUs  fublfamee  is  faund  ih  wheat,'oBts^ 
•M-bsttey,  tmd  may  be  iipart  of  their  food. 

A  kil  fromihe  low  lahds  of  SomerfetihtK,  celet^r». 
tbl'fbr  ■prodncing  eKcellent  crops  of  wheat  and  beans 
withoat  manure,  was  ibnnd  to  confift  of  one-ninlh  of  Tand, 
tASeBj  fiHceoa$,  and  eight-ninths  of  calcareous  mad 
tingtd  With  iron,  and  containing  about  five  parts  in  loo- 
o^Tcgetable^-matter.  No  phofehateor  fulphate  o^lim*. 
couIS  De  dete£l«d  in  tt;  fo  that  its  &rlility  nwft.have  de- 
pehded  principally  upon  its  powcr  of  attra^ling  prin- 
^  ciples  of  Tegctable  nouiiibment  iiom  water  and  the  'at» 
I  loorpbere* 

-,  Mr-Hlkt,  itt  ibme  experiment$  madĕ  on  the  compo- 
»iitioa'of  ioils  at  Paris,  toand  that  a  ibil  compored  of 
•  three-eighths  df  day,  two-eighths  'of  river  &nd,  '^d^ 
three-dghths  oTtheparings  b:  IhneApne,  was  very  pro-' 
per  fbr  wheat. 

14;  In  general|  hulbous  roots  re^uire  a  Ib^O  much 
•ao^e  fihdy  and  lcfs  sblbrbent  than  ihe  gtal^s,    A  verT ' 
good   potato  ibil,  from  ^arrel   in  Comwatl,    ai^orded 
{igttn-m[hthsaf  fiUceousfand>  andits  alirorbent  ^oWci 


cr 


was  fo  fmaU,  that  loo  p«cts^qS  aclfy  ^.1^9  Iigrdry&ig  «t 
400  Fahrenhcit.  ' 

Plants  and  trces,  (he  roots  of  which  are  iibrous  and 
liard,  and  capable  of  penetraUng  deep  into  thc  carlh* 
will  vcgetate  to  advantase  in  almaft  aU  «ommon  HaHt 
Which  aie  moderately  giy,  and  which  il*  .oot  aonUia 
a  very  great  excefs  of  veg|etable  niatter. 

The  raU  taken  from  a  field  at  SheiHeld-pIace  in  Su£kx, 
remarkable  for  producing  ^ourlihiiig  oaks,,was  found  to 
coniift  of  fix  parts  of  land,  and  ooe  part;  of  clay  ..and 
iinely  dirided  matter.  Aaid  lop  parts  o£  tbe  eotire  /oil». 
fubmiued  to  analySs,  piodu^d 
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SoUs. 


Water  '    .  - 

Silica  .  .  . 

Aluthina  -  •         ■ 

'  Carbonate  of  lime 
Ojdde  6f  iron 

DecompoCng  vegetable  matter 
Lofs  ... 


3  parts 
i4 

3 
S 

4 
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I  j.  Proni  the  great  di£Ra«ice  of  the  cades  that  in-r     ** 
eneertbe  prodnaiveneis  6f  lands,  it  is  obvious  that,  ih  J^^^ 


Hueneer 


inems  macle' 


WJC 


th«  pvefent  ftatb  of  fdence,  no  certain  ryftcm  can  be  de-b;  chang. 
Ttfe(l^fo)t  theii'  improTeoient,  independent  bf  experL- '"g  the 
ment :  but  theie  «rc  lĕw  cafes  io  wWch  the  labour  of '^°'"P°^''«» 
•nalytkkl  trials  triUnot  be  dmply  repaid  by  the  cer-°,„i,Vpaas- 
tainty  with  Whlch  they  ^denote  the  beft  methods  of  ain«-of  roila. 
liontion ;  ind  this  will  particularly  happen  when  the 
deieA  of  cOmpoiition  is  found  in  the  proportions  of  tlns 
primirive  eariM.''     .    '  '    ' 

In  {^ip^jing;  atlibial  or  TegetaUe  manure,  a  tempo- 
raty^ood  only  is  ^roTided'  for  plants^  wTiich  is  in  t^l 
cafes  exh8tofted^by  mea!ns  0f  a  cenalh  tiumber'of  crops  ^  < 

but  «riien  k  fotl  1»  rehdĕred  of  the  beft  poiribl^  cc^^iti)^ 
tion  and  text6rii,  wiih  regardtoks  earthy  parts,  Tts  fer.- 
tility  may  be  eoni51ffred  as  permantatly  cilabliihed.  It 
IjWOmes  capabk  6f '  attrai!ting  k  Teiy  large  pottion  of 
TCgetable  noujRhib^t  from  tlie  atmoiphere,  and  of  pro- 
ducing  its  cror^s  with  coniparatiyely  Itttle  labbur  an,4  ex- 
pence. 

DeJcrffiio»  «fih«  ^fai^mfir  ti»  'Anai^  o^Soitt.,      pbtr 

A,  Reiort,    '  ■     "■■..,„  ,,.   , ...  1  .,..  .,•  ;   , 
.    B,  B,  FuDnc^»^rt^paqmeQffii4ntiiig<!  > 

D,.  Bajltsnce.  .   .     ,    „ 

E,  Arg^nd''?  hn^.    

^,  G,  I^  K,  Ti^  di£krpit.|M|rts  of,  ihe  «^mbis  sa« 
^«^i^ed  for  .mearuring  the  q«antitjriiof  ,«l«ftic  fluidigivaiv 
out  during  the  a^qn'«f  an  ac|4  pn,ca)canquft  ioils..     ' 

F,  Beprclents.thc  bottle  ibr  containing.tiie  iwi. 

K^  Th«  bottle  containihg  the  acid  nmiihad  witb  « 
Aopcock. 

G,  The  tube  jcotuie&d  witb  m  ftaccid-bUdder. 

I,  .Th(s  gi^uated  meaiiice. 

H,  Thebottle  for  contaimng  the  b^adder.  'V^h«n» 
this  ii^r^ment  S»,  ufed,  a  giren,qoattlit;r:  of.&il  is  intro- 
duced  intoF.}  R  is  filled  mlh  muriatic  acid  dUuted. 
with  an  eoual  ^uantity  of  water  }  «^4  th»  ftofKock'b»' 
ing  clorĕd  is  cponeded  sv>th  the  .Hpper  onSee  ot  Fi. 
whlch  isground  to  receive.it.  ,  ^hp^ybeG-is^iittiitdu' 
ced  into  the  lower  orifice  of  F,  and-  the  biadd(ir«oii4 
neded  w!th  it  pl^ced  in  ilr  fiaccid  ^te  intO'H,  .whidr 
is  fiUed  with  lyat^r.  Ihe .graduated  meaiiireiis  ■placed 
under  tbe  tube  of  H.   'Wbni  theih^pcock  ai  K.  ia.tuni' 

ed^ 
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cd,  the  Bd4  flow(  i&to  T,  and  «ds  upon  tht  fo3 ;  the 
mHic  (Md  eeneraCed  pafl(!s'  through  G  into  the  blad- 
der,  and  dirplaces  a  quanf!ty  tof  water  in  H  eqiial  to  it 
in  bAlk^  and  thit  water  flcw*  through  the  tube  into  Ac 
irraduated  meaiiue' j '  the  water  in  which  givef  by  its  vo- 
iutte  the  nktBcaliOD  of  the  proportioii  ot  carbodc  acid 


dtlcnKaged  ham  the  &il ;  &r  etaj  jJBnce  muSau  ti  J| 

whicn  two  gralns  of  carbonate  ot  ]^w  itty  lc  i^*^! 

mated.  * 

L,  Reprerents  the  (tand  for  the'  lamp.    "  ' 
M,  N,  O,  P,  Q,  R,  S,  Reprelent  the  bottks  coBtun- 

ing  the  diSerent  leaeents.  *  '        *K 

■     "     %« 


S    T    O 

jlrti^eial  StonB.     SeeSTOCCO. 

Elt^  StonE.  Some  marbles  poSels  the  property 
of  elaAidty,  and  hence  come  under  the  denomination  of 
dailic  Aones.  But  the  moll  remarkable  fione  9f  this 
natore  is  the  elaftic  TandAone  from  Brazils.  It  is  a  mi- 
caceons  fand(lone  in  laminse  not  eiceeding  half  an  inch 
in  thicknels.  Some  Sliceous  ftones  alib  have  thc  fame 
property,  or  acqniie  it  by  bemg  expoC;d  to  a  certain  de- 
greeofHe8t. 

PkUoJopher^s  StONĔ.     See  PhiLOSOPHES^S  Sioiu. 

Prtciout  StoneS.     See  Gem. 

RocUng  STONEy  ot  Logaji,  a  ftone  of  a  proAgtous 
S^,  Ib  exadly  poiied,  that  it  would  rock  or  Asake  with 
the  finalleft  force.  Of  thefe  ttones  the  ancicnts  pyt  us 
^me  account.  .  Pliny  lays,  that  at  Haipa{a,  a  town  of 
Afia,  there  was  a  rock  qf  fuch  a  wonderhil  nature,  that 
if  touched  with  the  finger  it  would  Chake,  but  could 


Ae  ftalk  of  an  alphodel,  but  could  not  W  removed  I9  p' 
eltat  esertion  ot  Ibrce.  The  word  gyganius  feems  to 
be  C^tic  }  for  gwuigog  fignifies  motitaiu,  Uie  rocking- 
itone.  , 

Many  rocking  Aones  are  to  be  found  in  diSerent 
parts  ef  this  ifland ;  fome  natural,  others  artificial,  or 
placed  in  their  poCtioa  by  human  art.  In  the  pariOi  Qf 
St  Leven,  Comwall,  there  u  a  promontory  called  Caf- 
tle  Treryn.  On  the  iireftem  fide  of  the  middle  group, 
near  t^  top,  lies  a  very  la»e  Aone,  fo  evenljr  poiied 
ihat  any  hiana  majr  move  it  bom  one  fide  to  another  > 
yet  it  is  Ib  fixed  on  its  bale,  that  no  lever  nor  any  me- 
chanical  ^me  can  rcaaove  it.&on^  i^  prefent  Atuation. 
It  if  ,called,the  Li^an^ane,  smd  is  at  fitch  9  hogbt  Sroai 
dw  ground  that  no  perion  can  ,bclieve  that  it  was  nured 
fO  its  prefent  poiition  by  art.  But  there  are  other  rock- 
ing  Aones,  which  are  fo  ihaped  andlb  fituated,|hat  (h^ 
can  be  no  douht  but  they  were  erĕded  by  buman 
ilrength.  Of  this  kind  3orlafe  thinks  the  gri;at  ^oit 
ior  KarH-Uhau,  in  the  pariOi  0f  Tywidnek,  to  be.  It 
!s  39  feet  in  circumference,  and  faur  &ct  thick  at  a  me- 
dium,  and  Hands  on.  i^  llngle  pedeftaL  There  is  al(b  a 
remaikable  ftone  Qf  the  luDe  kind  in  the  iil«nd  of  St 
Agnes  in  Scilly.  The  onder  rock  is  10  feet  iix  inches 
oigb,  47  f«et  round  the  middle,  and  toucbes.the  AOWid 
«ritb  no  nore  than  balf  ita  bafe.  Tlie  upper  roc(i  tt&» 
ea.  one  point  only,  >nd  is  ib  nicely  btdtutced,  that  two 
m  three  men  wiUi  a  pole  can  move  it.  ,  It  is  eight  feet 
£x  inches  hlgh,  and  47  in  circumCBrance.  Qn  the  top 
th«!i;  it,a  bafQnh()Uowed  out,  tbroe  &et  elevcn  inchet  in 
^ameter  at  a  medium,  but  jnder  a^  thebrim,  mi,  three 
Jĕet  i^ea. .  Ff«^  the  globular  (hape  of  this  upper  ftone, 
«t  is  bi^y  pcoba^e  tbat  it  wa^  rounded  by  bunian  ait, 

I 
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and  perhaps  even  placed  on  its  pedejHal 
Arengtb.     In  Sithney  pariih,.  near  IielAan,  in 
&ood  the  iamous  logan,  qr  locking  fteoiie| 


and  all  travellers  who  came  this  ^j/UJRd,  iiP jS^il. 
But  Shrobran,  Cromwell,'sjroveriwraf'¥j(p^jn-*'*'^'- 
much  ado  |:auw4  >t  to  be  onderminc^  .^^  j 
of  the  countiyt.    H^tn  are  fqmf  in>|rlu  oj. 
it,  and,  by  its  quadrangular  ^^j^,  U  iraj)  jei 
cated  to  Mercury.        ^^  .1' 

That.the  rockmg  Q^e«  ar^.  moi^ipi^^ 
the  Druids  pannot  p^.doubt^}  !^u|  tra3pia!(^ 
inibrmed  us  for  what  ^^rpoie  the}^,Were  i    "   * 
Toland  tbinb  )^  tbe  Dr^ii^s  af^  tbe, 
that  thev  Blan«,cqQU  P¥>v4  tb0ii^.aiid^,.f 
cle  }  and  that  by  this  pictmded  imt»cl^t 
or  acqmtted  the  accu(ed|  and  bro(|j;^,t  ci^ 
£efs  wbat  could  not  otherwiiĕ  b^  cxtc;r^ 
How  lar  tbis  cpnjeai^j;  is.  rig^it.w^  i^;^  j^^jiSJ^ 
who  are  deeply  verled  m  the  knowledge  of  antigipnlt 
detomine.  ,       ^  j  o^' '  .>».*?., 

Sonorpuj  StoNS,  n  kiitd,  (^^aiie.rei«at|(i^/'  ~ 
tingan  agieeable  fowBd  when  ftiuck,  ) 
in  China^  maki^g  iiMi$cil,ii>l(nupent*.; 

'^tie  varioiu  kinds  of  iMwrai}^  Jiones  \lf*n  i 
difiilr  oMifidci«bly  ftDm  one.a^otliei,  4^  qp|iityj 
tbe  ilreBgtb  «nd  dui»tioii.0f  t}|cir;.l|^| 
veiy  fiirprifing,  is  that  this  diAience  caiw 
«4  «Jther  hj  tbe  d>ffia^  ^^mi^pot  ^c^, 
weigbt,  or  Soeneis  of  gcain,  «r  by^  M)!,.  . 
whicb  migbt  be  iiippofia  to  detei;mne  l^ 
are  foq|id  remaiki^W  h^idt  which  aiTj.iyr^i 

J;;hers4t;xC!eedinglT  <oft,  ,wbich|^bsve.u  ezc 
im  e;|trMiely  heaw,«mit,)i  yv?ry,fij(m.i  ^  .,.^ 
theiie,ais  otbi;ra  at  light  as  pun^^o^e  \K)"c|ii)wf|«y 
40  agiwble  ib^nd,  .     ,,, ,.  ,«.  .  ^.,.  „1  „  '•  ••, 

The  chemiAs ,  and  natunhAs  .af  Jj>q)pe  'T1^fpF* 
yet  attempted  to  difcover,  whether  ibme  o^  aa(!vpw 
va9j  not  hgve  the  fame  p:qpcrtieSr83  ihe  ,boiafCpi]fjl^ 
of  ue  extrenutiei  qf  Afia.  f,t  bowevef  tm 
Romans  w«,e  fopnerly  aciwfBntf}d  witb.-at* 
of  the  clafs  of  hiang-ctm.  Pliny  (fays  the  AtM  < 
in  his  AeAedions  on  Poctry  andjpjdnting,.  yi 
.  ing  of  curious  ilones)  obferves  that  the  ftonec 
e^homt,  ox  traisegjlimndfiit-Uvk  4  a^d  tb 
to  tbe.ety q)olQgy  of  Jits  nas^e»  it  icqa^i^qrtjb  1 
reiembling  tbat  of  brais  wheaitjls.fir|ick'- 
qf  Pliny  is  as  ibllows.;.  Ciak^iio^  j^gr^,^  ^ 

Some  (bnocous  figpcs  weie  at  Imgtb  fml  iMip|i||fc. 
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utJ  the  late  Duke de  ChBuIne»«xaniine4  tliem  with  par>  circles.gnd  two  orau.    The  outer  ciitle  is  about  io9  -Stoee*- 

ticular attention.   The  following  are  (bmeoE hi«obrei:v«'  ^^'«li()meter^confili|qg.jrhfn.'entirK  of  ^  tlones,  30    ^«"y- 

•^-^-  ■  "  Tbe  Aci^cmy  of  Scien«es,  Mr  Rom^  de  LiAe,  t^nghu  'a^ti  ,30  imgoi^,. of ,^^11; h  .lymain  -only  24  upr  ce„fA'j 

'      ■■'  '     ■     •      ■       '     ■"       '        "    '  •'  lights,  lyjttanding  and-7  ^i»vn»r3f  feetaf^n(J«ir,  ai\d  8(.i,v,o«o/ 


,0611» 

and  ieTeral  Pthej:  learned  mineralogiib,  when  a(ked  if 
thej  were  acqttainted  with  tbe^black  (tone  of  which  the 
Ghmeie  king  was  loBde,  tot  Bnfwer  cited  the  paffage'of 
Pliny  mentioned  by  Boiethiiu  de  Bott,  Linnseus,  and  in 
tke  DidionBt7'of  Bomare,  aAd  added  what  Mr  Ander- 
ibn  fays  in  his  Natural  Hittory  of  Iceland 
Uuiih  kind'of  ftone  which  is  Tety^norous.  As  the 
blaclc  Aone  of  the  Chi^le  beJiomes  of  a  bluilh  colour 
when  filed,  it'il  probablj  of  thc  fiime  rpecies.  None  of 
the  reft  who  were  bonfulted  had  ever  feen  it.  TKe  Chi- 
nefe  rtone  has  a  great  refertblance  at  firft  fight  toblack' 
marble,  and  like  i^  is  calcareobs ;'  but  mar\}le  genjcrally 
is  not  fohorous.  Il  alfo  extemally  refembles  toucliRone, 
which  li  «  kind  6f  bafaltes,  and  the  baraltes  fbund'  near 
▼olcan&s"}  bul  thefe  Iwo  rtones  are  vitrifications." 

Theduke  next  endeavoured 'tp  procurj^^ibme 'mfor- 
mationffrom  Chjj"ftoiie-cutWrs.*"  lTiey  all  replied,  that 
blne-coloiired  ma^e  was  very^roncjrou<,'  «nd  that'  they 
Mtd^leien  ferje«  blodks  of  "t  wlnch  emitted  a' viety  iirotig 
round  }  butlhe  duke  hbvit]g  otdered  a  king  to  be..con- 
iltiiAed  of  this  kindofftone,  it^  was  fdund  that  It  did 


(ToL  i. 
.  IC7. 


ono/ 

iffijp&;ii . .  £lcvf^  \^rights  ]|av4)  (h^ir  5  impofts  on  tham  Camden'i 
by  the  grand  entrance.  Tbefe  ilones  are  from  13  to  io^ritinnia, 
feet  high.  The  leffer  circle  is  fomewhat  more  than  8  ^ 
feet  from  the  infide  of  the  outer  one,  and  confifted  of 
Ter  ftones  (the  higheft  6  feet),  of  which  only  19 
remain,  and  only  1 1  ftanding  \  the  walk  l>etween  thefe 
two  circles  is  300  ieet  in  circuioierence.  Tbe  Adytum 
or  Cell  is  an  oral  fbrmed  of  10  Aones  (&om  16  to  22 
feet  high),  fn,pa;rs,  with  impafts,  which  Dr  ^tukoley 
calis  tntilhohj^  and  above  30  feet  higjj,  rifing  i»  height 
as  they  go  round,  and  each  pair  feparate.  atid.abt  con- 
ne£led  as  th^  -outer  paiAj.  the  higheft,8  feet.  Within 
thefe  are  ^9  more  rmaller  iingle  iiones,  of  which  only  6 
are  ftanding,  Ai  the  U{ipe.r  cnd  of  tbe  Adytum  is  the 
altar,  a  Ijirg^  ilab  of  blue  coariĕ  marble,  20  inches  thick, 
16  ieet  long,  and  4  broad  j  preffed  down  by  the  weight 
of  the  vaft  ^pnes  that  hare  iallep  tqio«  it.  The  whole 
number  of  Abhes,  upng^hts,  io|ipofts,  aiid  altar,  is  exad- 
ly  140.,  The  ftones  are  far  from  beii»g,«»tificitl,  but 
^ĕre  liioR  pro^bly  brought  irom  th^re  c%lledilie,67-n( 


moA  ia  ibiioraus  as  ttioit^  0'  Chlna,  Kll  there  ob{erv». 
tiotis^We  if5  i^eaiiin  t(5'belie*e  th'4fthe  Abnes  af  which 
lfc6  lcfi*"%re  tormed  are  hothitig  elft  W  a  black  kinj 
ofmtTble,  the  conftiliuerit'part«bf  wWcR  are  the  (ame 
is  diofe  <X  d)e  marble  of /Earopey^iiut'  that  iTome  diN 
ftt^c(*'id  A^rbrgahisatibA renders 'them  mbre  or  teS 
ibnOraas. 

Swine-STOIft  (lapit  Jmlhs\  or  /ttidjlone, (b  calleA 
ff01ta  its' eXceflive5^  letrd  finellfis  a'calcarebus  ftorie  !m- 
yregnated^^with'  petroleiimi  V  Se<  MTkEllAi.bGf  TnJ^.'^ 

■  stONE-MarroiJD,  '% '  yarlety  «ftlay  ft  called  frbm  \i» 
haring  th«  appe«rancf  of  marrow.  .  '" 

•  ^TOYTE-Wari,  i  fpefcfi!s  6f{>ottery  To  catled  frofnf  iu 
k4rin4fr.  '  9et  btitr-W^re  and  PpRCEtAtW." 

SroHk  iH  tSe  mddiir.  Se(i'  MEOtc^,  W  Ado,  and 
Sbrg^t  lndexJ-       •"  •'^"'-   '•    '  _    '  /    .  '    /'    ' . '' 

•  SroNi:,  in  metdiartdi^i,^  denotes  a  ciirtain 'wef^ht  OA 
welghihg  commodities.  A'ltone  df  beef'al  liortdohls 
the^  qu4ntTty  of  eirf»t  pduhdi  :' in''Herefe>rd(Kire  »2 

potlnds  J  in  Ihe  North  iS  pourids.  '  A' ftbnfe 'of  ^laf"9'"iif  ^^       .      ,,  ,    ...^. 

«««''pourtds  ^  of  #ax  ti^ht'  pounds.     A  Ytohe 'of  ivd^t     a  l^gychral  nxontii^eh^'of  Bpadicea  tlie  ^unous 
(actorffing'to  tHe  AatiAie  6f  1 1  Hfen."  VII.  J  \Ci<i  wei^^     ^^itni'    ihigo  Jbnes  is  6f  opinibh,  that  it  yim  a 
r^  poBnd»;'ytt  in'fome  places  it  is'  motiei^^iA^iotWs     '— -'-    w— ^- jal_- .i^r.-.t» — >'.-^cj..-\ — 
Ms ;  as  in  GloQcefter(hire  15  poundsy  )h  Hett^Jtrilhjre 
12  pouft%.'  Atuoh^  hor1e-cbtiHefs  k'Kohe  is  Ae  weight 

«f  lApoririA.    ■'     ■      '  '    .     ''•'"■■  ••     '     "■■ 

■  The  rti»fon  of  the  itaWb  Is"  «Wdeiit.  '  'WWght*  at  18WI 
<>rte  gtneTBBjr-^kde'  of  ftont.  'See  Dttit.  icxV.   13'.' 
iHiere  th6  word'»K,  tranilated 
a  ffone.  ''         "  ' 

*Str)ift-Chattfr.  '  Sfe  MoTACtLLA,, 

Jfidex.  '  •      ■      '      ••  >  1 .  M..1  ^Qf^  Ro^neSy 'Hayjng ' tranfverfe"impoft»,  bear~^lbmere 

'"STONEHEWGE,  a  fceUbrate«  Wbnumrtt  «^antt-*  ieitiblahee.     Ifis  ilfo  calle'd  in  Wclc^h  ^hou-\our.  oic 

^iiity,  Tftjtt'ds>itt  the  mfddleofa-flatareaneatthetbm.'  •♦the  feiantVdafiie> ''"•    '  "'     •'•''•'•      ''•'• 

mit  -0?  a  hill  fi<  ttt»Ieralftant'frdm  Saliniory.  '  rt  i«??ii-  '   Mr  CroS^  tRih^ks  ffia*'Dr  •Stakeley  has  "Coai^letely 

ctblM  hy  «"dfttdft  ddbbWbanlJ  at»d-«ltch  rteSr  ^BlWt-  ptb^rf  this^HthiaUri^^to,  h«*e'  bieert  a  Britfiff 'tertpTein 

broad;  aiter  croAng  which  we  afceod  56  yittfs"befef*  whRiK  lhftfiruias  oAiciated;   'He  filpp^res  it  §(^v%dV 

«Wreaishrthk-wOTk.    The  whde  fa*ric  cohfifted  of  two  beim  ihe  metropolitan  thnple  "of  Grcat  RilaiW,'  ahd 
T«L.  XIX.  Patt  IL  4Z  ttauiktes 


of  oxen,  deer, «hdother  oeaAs, h^ve been  found  on  dig,- 
giiig  in'  and  ^bout  Stopeljetige  ;  .and  hyman  hones  m 
tne  ^circumja'cĕht  barrows.  There  are  three  entrances 
from  th<  plain  ^o  this  ftrufl4r«,  the  ro.pii.f;opii,derablB 
of  which  is  fi:om  the '  horth-ead»  «nd  at  e^acb  Qf  them 
lV|^e  raiTed  bh  the  outiide  of  thc  trehcK  two.buge  lHooet 
with  two  fmalkr  'within.  parallel  fo  thetp., ,, '"  ,  ,  ' 
It  has  beert  long  a  £fpute  among  the  learned,  by 
what  nation,.  and  for  what  pv>nofe,  ,tkcie  enormous 
AOnes  were  coIle£ted  and  arrangeia.  .Thc'j^fft  «ccount 
of  this  ftni£lure  we  meet  wrdT is  in.Gebfiroy  of  Moa- 
moUth,  who,  ia  the  reigh]  of  King^  Stephen,  ivrotd 
tbe  hiitory  of  the  Britons  in  Latin.  He  tells  us, 
that  it  was  ere^ed  by  the  counfel  of  Merlih  the  Bri> 
ti{h  enclianter,'!«t  tTie''commartd  .  o(  AiireHus  Ainbro- 
fias  the'  laft  'Aritiftt  king,  in  memoty  of  '460  Bri- 
toni  i»ho  were  murdered  py'.Hengift  the  Sason.  The 
next  accouhl  li  that  of  J^olydorĕ  "^irgtl,  who' fays  that 
the'^ri(oiis  ere^ed  thls  as  a  fepulcnral  monument  of 
Aurtliiis'i^hibrofiui'"Otthers'i\ippole',  it  to  have  beei» 

Romiuii 
temple  j  •f('oriii  a  'ftbne  ';^  (eet^lbne^ '  and  fbur  broad,  pla- 
ced  in  art'  'fexafl  pbfiti6ri '  to,  the  eaftwafd  a)t«r-fafluon. 
Mr  CharttOtS'  atlribut'ed  it  tb  thrf  Danei^,  who  were  two 
yedts  niarters  of  Wiltft>ire.  A  ttn  tablei,  on  which  were 
fome'uf>kh6wn  charai^lers, 'luppo/ed'to'be'  Punic,  was 
digged  lip  neaf '  it' '  ih  tfi« "  reign  of  Henrv  ,YJII.  but  i» 
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tcatvflates '  Hk  uoidt  ^ieir  gaar  *^  {Lt  gr«at  choir  ov 
temple.*^  The  levned  Ali  Bryant  is  of  0(>ioIoa  lha(  i( 
W8&  ere^ed  b](  3  colonj  of  Cutliites  probabl/  bc(ui« 
I  the  time  of  the  Dniids ;  bccaulc  it  was  urual  -witb  then» 
to  place.  oiw  vaft  Aone  upon  anotbei  fot  a  ie%ious  mc- 
morial :  and  thefe  they  otcen  plsced  b  e<]juabl3f,  that  if\'en 

Ibreath  of  wind  would  Ibmetime^  aujLc  them  TibyaKy  Of 
ch  ilones.  one  rema^ns  at  this  daj  in  the  pi^  (fi  Slone- 
^nge.  The  ancients  dii\ingui(hed  ttoncs  «c^eid  with  » 
selij^ous  new,  by  the  name  of  amber  ;  by  lyhich  was  fig- 

£ed  any  thin^  hHu.  and  diyine.  Thc  Grccians  CitU«d 
m  «r»c{M  afiifyuui,  petrit  ombrojict ,  Stonchengc,.  ac- 
cording  to  Mr  Bryant,  is  compofed  of  thefe  afnli>c< 
0ones :  hencethe  next  town  is  denominated  i^mbrejbtt- 
iy !  not  from  a  Horaan  Ambrolius,  for  no  <uch  perfon, 
^vet  exifted,  but  from  the  atnhrojue  f^r<ty\n  -whore  vi- 
^nlty  it  <lood.  Somc  of  thcfe  wece  cocking  Aoacs  ) 
and  there  was  a  wonderf^l  monumenit  of  this  fort  near; 
Penzance  in  Comwall,  which  fliU  ictains  the  namc  o^ 
main-amber,  or  the  facred  ilones.  Si»;h  a  onc  is  men'< 
tloned  by  Apollonius  Rhodius,  fuppofed  to  have  beeg^ 
railed  tn  the  time  of  the  Argonaulap,  in  thc  ifland  Tcr 
nas,  as  the  monument  of  the  two-wihged  fon$;of  Bor^ac^ 
flain  by  Hercules )  and  there  arc  oihers  ia  China  and 
Other  couptries. 

STOOK,  •  term  ufed  in  raany  parts  of  t^e  king> 
^om  for  a  (hock  of  com  containing  1 3,  (heaves. 

STOOL,  in  Mtdieint,  «n  ev;^uaAiw  or  diTcharge  9£ 
the  ^eces  bv  the  anus. 

Stooi^  m  Mimng^  Is  nTed.  when  th»  miners  \%we  c& 
4igK>nE  deepe^,  and.  wotk  in  the  end;  forwar4.'  Th^ 
C^betore  thera  ift  calltd  the^W. 

Stooi,  in  Shif  buitding,  Uie  name  oft  tbe  iiii^iit^ 
of  the  poopand  top  Unt«;rns, 

STOQPIN^,  in  l^/owrji,  ts  when  « l^iwk,,  b^ng 
imoh  hei;  win«  at  the  height  of  her  Bit(;h,,  hcnd»  do^t» 
v/olently  to  taKe  the  fowL 

SiTQPP£KS,  iaa,(hipi  ccrtajn  <hoctpiec<3  oitnpt^ 
mitich  are.  uTually;  knotted  ^  one  or  bqih  cnds,  acpt^cda 
ing  to  the  purpou  for  whicb  they  are  defigno4>  The)) 
9|r0  eithet;  aied  to  fufp^  any  heai^  body,  of,  to  retain 
f,  cahlt,  Ihraud,  &c.  in,  a.  fixed'  poRtion.  Thus,  thd 
«nchors,  when  firft  boifted  up  from  the  ground,  ar«i 
hung  to  the  cat  head  by  a  Aopj^r  att^hed  tc^thc  lat-i 
ter,  whicH  pWIing  throngh  th^  anphor-ring,  i«  ittec-. 
«ards  £dlened  to  uie  timher^head-;  and  thp  fame.  rt^ 
lprve3  to  faflcn  it  on  the  b<pM»atfea,;  or  to^  ft)fpflnd  ii 
hy  the  ring  which  u  to.  bc  funk  from  thq  (hip  to  th« 
hottom.  The  (loppera  of  tbc  cable  have  a  Ur^e  knpt, 
ipd  a  laniard  at  one  end,  and  an  faftened  to  a  ring-bult, 
in  the  deck  by.  the  other.  They  are  attachcd  to  the. 
Cable  by  the  laniard,  whicb  V  £ifiened  fecur<ly  round. 
both  by  feveral  tums  pafled  behind'  the  knot,  or  abou^ 
tbc  neck  of  the  (lonper }  b|^  which  me<tQ*  the  cable  il) 
nettraincd  (rom  ronrMng  out  of  the  Ihip  Tk-hen,(h«:  rides  ati 
•pchor. 

The  ftq)pers  of  the  (hroud  ham  a,  knot  and  •  la- 
mard  at  each  end.  They  are  only  ufcd  when  thti 
ftkrouds  are  cut  afunder  in  battle,  or  difabted  by  tempo- 
ftuous  weather;  at  which  time,  thcy  are  la(hed,  in  tbe 
fiime  manner  as  thofe  of  the  cables^.  to  the-  fepatated> 
parts  of  the  (hroud,  which:  arc  thereby  reanitei,  fo  as 
to  be  fit  for  immediate  fervice.  This^  hoireyCr,  is  enly, 
« temporaiy  expcd)ent. 
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STORAX.    S«e  St¥«ax,  MUrmA  Ussiu^kf, 
**. 

STOfUC.    Site  Ard9-^  QiiHiTBOM)«'K  Ai^ 
■    STOVE  fof  hA^MAg  apa«aaeaMi»  gwJwulBs,  ht». 
houTes,  fnut-walks,,  ^C. 

Whea  iteiiii^  of  tbe  ■tecbMHcal  pt«partiei«f  aiy 
i)!e  «xplain«d  in  ii>$ci«p^  dctail  the  -maai|er-iA«U(h 
ihe  evpanfion  pro^oeed.  i^  «=  m*k  tS  air  bj«  heat)»» 
^uces  thBt  mouoo  up««tlF  «hs<bk«ys  wWpik  is-calM  ikt 
draiighlr  af  th«  chiwwy  )  ^nd,  i»  iha  W^  SHDCt, 
«c  confi4er<;di  the  cireWoaanecs  «hi«h  Midi«i«lMk,  tt 
^omote,  -orto,  <fir<A  thir  cunent,  fe  «s  to  ^  n 
^rom  the  fmoke  and  vitiN(«d«i<w(hi|:hkaeocfliui^scM» 
paaies  thr  coiifiwipUon  ^  th«  AMl.>'InPM««iisxw 
ifx  al(b  attended  to  the  roimMr  n  vthich  OD»  frc»iiw 
mediately  opcrate   in  warating  oui* '  «poMiMnli.  kk 
^efpftt,  when  aboot  t«  tielbiihe  »  t&ftbod «<*•(>•■{ 
intrinitcally  diSerenti  w«-muft  pay  CMncmorc atMtm 
Ip  tha  dtdinguiilb^eiKitmUano».-  WMho«»fMtiAB 
to  e:<pliH»  th«  phy(ica)!cotMie9«nr4Chi*(Van<il^i 
tbsjt  fitilice  te  abieFve,  riMt  hea>l<f  ai  woU  a«rig|i^  »«m> 
fiuuiicat«<|  to  dSAKnt  h«<i^  in  -an  inSait^  bj^radiimai 
A  per/bn  paAing  h«ftay  ^  the  deon  0^«,  gUiikkatb 
feelr  th<}  glpw  of  heat  in  th«  x«i7  maiatwt  4^  <«»tki 
dpzz1ing  l^ht  o£  the  fiwnaee  nowth,  and  it  i»  i»te«<ftti 
b^  mHclji  fi«r««aihg  hi*.  httr  wiAh  bit  hwdi-  I»  liii 
way  is  mi  «partment  p4rtJly  «armed  hy>- «» tjita  fa»; 
aod  w:e  vt!nc»id.  tbc  oppr«frfv«-  \m,  try-$Mn^wlHftlh 
fiiit  is-  aotr  r«eif,.  -«K  %f  intcrpcilmg  »  fertisi.   V«  ui 
ij^t  to  opnncA  d^  lo,fijrerely  ia  tiw  iraagmKM*  t(i 
th<;  light  «wtteii  by  t^  ^,.  that  w*  i|ttfihWe-tb»l«l 
to  the  immediate  aAion  of  Uie  light.     Bnt  thi»«|iwi 
m.  ^pwp>  to  be  gr«uito«|S-by  «rattiiAAeapttiMt  wit 
\ifi^re)  the  ftoy«a  Sociciy  b)>^  Sir  H«dI»c,  ^pd  «il<r««Ai 
with  morccarc  a|id-.Bei;i»aU  exMmn«tie8|  hy.M^Sdmlk 
Thw  for|p<l,  tha»  by  bri«g»i>g»pl«e  <rf.^«M<ll^^ 
rent  glafs  btilkly  bctwcen  th«ffire-ai«d  iN)*VfiM«,  tWkiM 
i»-imm<difkt«ly-iB«e<ii;«pted  «ithOHt-Bi^  i«Rfiltl»  dmiai- 
lion -o^  th«t light«  £M»eeI«%  hf  n ytry  Vf*^*f  h|iitigM>i» 
^ovared  that  the  ^a/b  made.  t(M  fiitMfcti«»,^  ttk^ 
h  both  in  refraftion  and  refieAi<Mi ;  fc(^lkft-fe«a«^tk4 
when  tll«  li|^  «f  the  &i«e  fi.Pe  Mni»-«<di«A«d  iateai»- 
cpf  by  means  of  a  poUQ»<d  .mct«}  cobeam- %c«riMI»« 
thcrmomet«e  j^aced  'thei<e  wa»  <<Bfl<wr4^iaftAcd.   |M 
if.  vt<«  «ndplojp  a.  glafs  .(paaulum  foit«d  in  thc  nratlM- 
«^er  wtth  qmokfiIvcr,  of  the-iJMHe  diwneter-  md  M 
diftanc«,  and-  of  tt^lj  briiliant  r«H«<Kta»  Am  » 
hardly  a(iy  {enfib}e  hcat  p«>d«|t«d  ia  dte  Imw»  -i 
the  thcrmometer  muft  remaia  >hew  ftf  •t«wy  hwg  «^* 
hefatt  it  is  fenfiblyr  a968«d>    Wbc»  «te  iepttH<lfc 
curious  cxpenment,  we  fo«Ki,    that  aft«r  tW  fj>fc 
hp^  mmaihed'  v  long  vthil»  in  thi»  pcAiaiij  •hww 
trapft)titting  er  reĕ^ing  ihe  tigW,  i»  leiai-m-egM* 
me«fttre  it»  power  qf  intereeptibg-  the-  lwat>    By  «tijiit 
this  obfervation  in  taHmy  of  its  circumAaaeet,  we-tiiik 
eprlelvec  entitlod  to  condwde,  thafdie-|^  «MitWAt 
bcat  which  it  intercepts,  and  is  vttj  qmckly  heata' i^ 
the  abierptien.    Wl^  it  tifiw  in  i»  af«tt>  tmttPtm, 
It.  intcrCept»  the  heat  powcritilly  {  bet  w<i«ii  il  i^  'i* 
wuc,  Aturated,  Utrading  ne  mor*  tteti  «Aat  il  i**' 
diaCely  imp«it«  to  tlie  «ir  in  CMporcei  cMtall^wilhi^ 
the  heat  p8ffes  freeljr  thnMlgh.«ratig  vtitk  |]»  ligl«< 
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jpK  4k  .(jWi  bft  ittU'  £>  *nr  the  fire  Out  (he  itirrsaiKling 
^1'  '  air  is  .iwry  tmHch  beatDd,  no  leniible  interruy tion  of  beat 
i».perp0lv6d.ftfter  die,g]ttfs  is  tfaus  iktuaitecL'  We  fDund 
tbe  chetk  ioore  ^uickly  ieniihk  than  the  thcrm»»: 
aetcf.»f  thia  »Dfiantaocaus  ndiatkn  bf  the  heat  which 
BtotiapaDies  the  ligbt.  ox  it  feparated  fnxn  it  in  this 
Mpenoacnt.  It  is  a  ycry  inftru£Uve  csperiment  in  the 
ph^&dogy  «f  heat. 

•  .W«  caniiot  (ĕj  hpw  iar  this  tadiation  of  hcat  may. 
aict«Dd,  .iMr  whethtr  ttte  acoomimnjrinent  of  light  is  ab> 
yiitely  MseSiCj.  The  Baathcaaatician  ptocccds  o&  tbe^ 
frtipAi««  ,lhat  tt  ««tends  as  far  as  tbie  radiatkn  af 
light>jaad  tku,  hcing  ai6>  reftilineal,  the  deaiitj  af 
tkt  httt  M  .pra^rtioiial  to.  that  of  thc  light.  Biit 
theie  B*ti<»ni  att:  Jamewhat  gratuitous ;  and  tbere  are 
a()pearance«  whidi  teadct  thon  doubtiuL . .  Wben  with 
aici»«f  Minchin  (tiaaaeter  we  fi»r»  a  £aoiis<on  a  piece 
^.Uadl  mpoliibed  marhle  af  aa  inch  diainctcr,  ihc  ma'> 
thwitiniiii  mull  allow  tbat  no  dqoie  mjra  fall  on  the 
«UK^  .  tban  .i(  the.  iena  .weBt  aw^r :  then:fore  tke 
PMUii  jOtaii  bc  iGquaUy  wartted  in  cithcr  «lie.  fiut 
it  j*  by  no  rocana  fo,  a;  we  ha»c  npeatediy  fottiid  by 
4Kpefing,*t  «hirti^  f^pfal.  timca,  and  then  cLropping  it 
UIU»  watcBi  ,  The  nater^which.n  beated  by  the  maible 
M..l«h>sh  ihe,  laaM.  hm  hecn.^r^ed  will  be,fousul  to 
bavc  acquirtd  bmu  k.ntocfa.,B>f9,  heat.than  Sam  Uw 
4ither,.  The  topa  of:Jofty  toMRt^int  which  arc  nwer 
Andtd  .hf..tivids4  kluV  aga^  fiarpetnal:fsiifhine«odie« 
>Mi(7*fnilcad.«f  ,b«ng  iwamar  than.tfae  vaUcfS  bdowy 
4te  MllMcti  with  A(vet-«iB«2ti»g  /m$v  ;  and  ^ve  bm  foine 
gMMHKti  to  ft»fpe£t  thiA  «ihe  .geijial  inihienpe  of  the  iim 
M|Mrc*  An  .a»-«ipct«tion  of.;th(s  w»faoffliim,  and  loi 
<4«iht.;wiMkier.ihne,ja,ai7,;«jfuiiith  «t  thcaManrsn 
jtkitk  aa  atneiphcGt  hkc:  o«ci  ogtt  be  obfenwd. .  Peru 
ktitllic.te^i  whidh  i^weu>|is,,  an«l  fitrttU»t  our  «arth, 
i»chMBi«aU^  Teparattd  {wa  our  atnipi^tbere  by  iu  elec- 
liirr  •|tcflftuM  iot  tbe.lightpf  theiitn.  Oucfucccffot« 
«kHbii  Aiidjr  tS  meHBotoloKl  tited  n«t  ieas  diat  the  fnb. 
:i»d  »f  thet^  raiaatcb  will  be  fooft  .dcpii*cd  af  lcientific 
tdlnnmeat»  We  ki|p.w  tet  htUe  oS  it,a£ter  all  tho 
|Mg(Rft.*«p  ^e,  aawk  duriagahie-laft,«entar]r,  aad  t( 
JUlap«cintf  >»•  «ttpk  fieM  iM  (lifcu(Ii»n. 
...Wc.'^»id  Um^th»  ancDmpaaiment  ef  iightts  not  de- 
oiwi^bJer  imttSrsft .  -We  «re  certtan  that  beat  m.j  b« 
■jwpwtnij  wiMMWt  «ny  &BAl>le  light,  in.a,maBaer  which 
*W*  ca»,  •IwiUji  6tffok  «i^  ihin^  but  rattiaUon.  If  a 
]Hece  ,of  .tratiy  h<)^.u:oR  be  placed  a  little  witbout  the 
ptinciiMl fSi4u»«f «liieMiUic aenaaT^-^PCcwhun, and.a  yipiy 
,fitaliM*  siir-thf«m0inc(er,be;piaood  in  att.c«njugate  &qus, 
tifc4mU  t«^an<i(y  ■ihoni  ant^eyationo^  t«BiReei|tutc,  althoagh 
3lltftir«a'tsx}i^.ia»ptn(tcptibl«  to  an  eye  which  .bat  eveB 
htm0  ioDg  wbilc  in  Ahe  dash»  Na  fudi  rile  of  tenpcH 
.mtvK  is  oUE:rved  if  thcthettnonieter  bc  plaoed  a  little  to 
«nnUc  ^'  the  isKMt  a£  tfaa  fp«e9inm ;  thaze£3re  IJie  phsiio. 
.  atcami  ia  patcUalgr  fiaiilar.,ta  the  radiation,  of  lighu  W« 
4Wie  oiiligild  thon&ee  t»  aclwowiedge  £hat.the.h«at  ,is  ca> 
di«t«d  ia  tUt«Kp«(tiaent  in  ifae  £uaB  «vay  tkat  lightis  tn 
>lh«-«opH«aiMtptioalreJ(pettmeBts. 

•  -  Althangb  .uit  it  t\»  ia6ft  uAial  wtydiat  m  m  thit 
•«HMfy,«nfli^«.filcl  ibr  wiaaiqg  wax  apattntentt,  it  n 

•  ly  noi  latiu*.  tbf; ;  only  way,  ia>  whlch  the  heat  .di£Fuled 
UM»  th>t  imi  OMor  he  imparted  to  .diilant  bodics.  Jt  it 
B«tf«reB,  ikc  Buift)eSeftu«l .  me^l(od  }  it  ii  diiiufed  alfo 

,  hy  iiayi.Jii|te  «««Buwicalion  to  bodi«i  io .«an tai^,  The 
-nr  in  unmediate  contaS  with  the  butning  fiiel  it  heated. 
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and  imp«ruTaai4ef.itsi^Btio.the  airly^ 

and  thiait  partly  ihaied  with  tbe  air  nhich  ^"lUtlr  ^artlicc ' 

o^;  aad  thit  diffufion,  by  communicatlon  «r  tnntatiu', 

foes  oa  till  the  remote  air  contiguous-to'  the  walls,  tbe 
oor,  the  ceiling,  the  fumiture,  the  eompany,  aU  get  a 
^re  a£  it  ia  proportion  to  thcii  attia£tiont  and  their  ca> 
pacitiet.  And  M  the  air  is  thus  continually  fupplied^ 
«nd  continually  giyet  aut  heat,  the  Walls,  &c.  become 
gradually  warmer,  and  the.  room  becomes  comror^abte 
aod  pleafant.  .  iBut  ^  apprehcnd  that  no  great  proporr 
tion  of  the  heat  adtually  acquired  by  the  room  is  coin» 
municated  in  this  way.  This  diffufion  by  conta^  i^ 
but  ilow,  efpecial}y  in  air  which  is  very  dry }  fa  Ilow 
indeed,  that  tite  air  in  the  immediate  neighbourhood  of 
the  fuel  ts  hurried  up  the  chimney  before  it  has  time  to 
impart  aay  of  the  heat  received  in  contad.  We  knoW 
that  the  time  employed  in  di&Iing  itfelf  in  this  wajr 
(braugh  ilagnant  air  to  any  moderate  diilance  is  very 
0<mfideiable,  We  imagine  therefore  that  the  heat  com. 
lattiucated  to  our  roemt  by  an  opcn  fire  i»  chieAy  by  ra> 
diatioa,  but  in  a  way  femething  diAient  from  what  w^ 
kMntioned  befare.  We  imagme,  that  as  the  piece  of 
gltft  in  X>r  Hooke's  experiment  abforbs  the  heat,  fo  th« 
whole  maf$  of  air  wluch  fiila  thc  room  intcroepts  the  ra- 
diated  heat  in  every  part  of  the  room  where  the  fire  ia 
ittnti  and  it  as  it  were  laturated  with  it  throiwlieut«..and 
«Mdy  to  impart  it  to  every  body  iihmerfed  in  it;  ^ye 
eatmot  otherwiG:  accoant  for  the  e^uabtiiiy  of  the  heat 
i«i  the  diffcKnt  partt  of  thc  room.  Mere  'radiatioo  oa 
the  foIid  bodies  would  warm  them  in  the  invetfe  dupii* 
eate  ratto  of  A«ir  dtilaaces  firom  the  fire  ;  and  dtffiific9i 
by  <ant«£t,  if  campatiUc  with  the  raind  oarrent  up  tho 
cbimney.  would  heat  the.  room  ilill  more  unemiably^ 
RecoHeH  how  llowly,  and  with  what.  rapid  £iwnuttqn 
of  inteBfity,  the  colour  cif  blue  .vitriol  ia  ooamiunioated 
to'  water  cveB  to  a  V!ery  rmaU  diitimee. .  But  becauie  all 
parts  of  the  air  of  the  roem  abibrb.radiated  heat,  whal 
)t  ^tnnted  »t  a  higher  tempo^atttie,  being  ncarer'  to 
the  fire,  rifes  to  tbe  ceiling,  ipieads  outwar£  along  t|M 
c6il)ng,  and  hat  its  placc  iupplicd  by  the  air,  which  is 
thut  puihed  towards  the  fire  from  tlK  places  which  'ar« 
pot  doie^ly  iUuminated. 

Far  differcQt  is  the  method  pf  wannmg  the  room  by 
a  ilore.  Here  the  radiatipn,  if  any,  it  vQry  ieeble  of 
fcanty }  and  if  a  paffage  were  aUowed  up  the  chitnqcy 
for.  ijie  wannĕd  air,  tt  would  be  quickly  carried  oK 
Thii  is  weU  knotra  to  the  Eogliih  who  refide  in  tie 
eold  climates  of  St  Pcterihurgb,  Archangel,  &c.  Th^y 
loYC  the  exhilerating  Autter  of  an  open  fite,  and  oftea 
ha^«  one  in  their  narlour }  but  this,  fo  £^r  from  wanning 
the  room  during  the  cxtreme  ctM  wcather,  obliget  thcia 
tci  beat  .their  ftoves.moTe  ire^uently,  and  even  abftradt 
the  heat  from  a  whole  fmte  of  apartmentt..  But  all  paf« 
fage  this  way  is  ihnt  up  when  we  warm  a  room  ,by 
ftoves.  The  air  immediately  contiguous  to  the  ftove 
it  heated  by  contad,  and  this  heat  is  gradually,  though 
^ewly,  di^ied  through  the  «^hole  room..  The  diSuiioil 
lyould  however  be  very  ilow  indeed,  were  it  not  for  the 
ipeat  «icpaaSbitity  of  air  by  keat.  _  Sut  the  air  fip'« 
toitndine  the.&ove  quickly  cjcpands  and  riies  to  the  aa!» 
,  ing,  .while  the  ndghbouring  air  ^dcs  in  to  lupply  l^ 
place,  nay.is  even  puihed  m-by  the  air,,which  gopt  out. 
wards  aloft^  .Thus  the  whole  ah'  is  ioon  inuied,  a^ 
the  tooBi  BC^wres  almoft  an  equal  tsn^p^Vifff.^thfQugh>. 
oitt. 
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ThewanBlng  bj&sye*  n>uA<tI>ĕrefi>se  1»  «uiuged 
'  cpon  veiy ,  diSerent  pnnciples  hom  thofe  adopted  in 
the  employment  of  open.Ares..  The  general  prmctple 
is,  lA,  To  employ  the  fuel  in  the  mo(l  e&Aual  manner 
£or  heating  the  ex^rnal  part  of  the  Aoye,  which  is  im- 
mediately  efficient  in  warming  the  contiguou»  air  -,  and, 
2d,  To  keep  in  tbe  loom  the  air  already  warmed,  aC 
leail  as  much  as  is  coDfiftent'With;'wholefomcners  and 
cleanlinels. 

■  The  RrH  purpoic  is  accoroplilhed  by  condu£ling  the 
flue  of  the  fumace  round  its  extemal  parts,  or,  in  (hort, 
by  making  every  part  of  the  Aue  eJitemal.  Of  all' 
forms,  that  of  a  long  pipe,  retutned  backwards  and  for- 
4vards,  up  and  down  (pro^ided  only  that  the  place  ef 
its  lali  dilcharge  be  confiderabIy  higher  than  its  entry 
{am  tke  &re.place),  would  be  the  moft  eiSedoal.  We 
li8ve  &en  a  very  fmaU  ftove  condruded  in  this  way,  the 
whole  being  incIofed  in  a  handfome  cafe  of  politbcd  iron 
plate,  pieiced  and  cot  into  elegant  foliage  like  the  cock 
of  a  watcb,  to  that  the  odd  looking  pipes  were  complcte- 
ly  concealed.  Though  only  three  feet  long,  one  foot 
tbick,  and  fix  fect  high,  it  warmed  a  very  loity  room  of 
24'  feet  by  l8,  and  coniumed  lefs  than  half  the  fuel  of  a 
fiove  of  tbe  more  ufual  makc,  whioih  did  not  £>  fully 
warm  a  fmaller  chamber. 

it  would  occupy  a  volume  to  defcribe  the  immenie 
variety  of  {loves  which  tngenuity  or  architedonic  taAe 
has  conftru£ted.  We  (hall  content  ottrfelves  with  giving 
a  fpecimen  of  the  two.cluef  claHes  into  wbich-they  may 
be  di&inguiihed. 

t  The  air  of  a  room  may  be  eqnally  warmed,  either  by 
applying  it  Lp  the  fur£ioe  of  a  fniall  ftove  made  very  hot, 
or  to  the  furface  of  a  much  larger  ftove  teore  moderatc- 
ly  heated.  The  firft  kind  is  chieRy  ufed  in  Holland, 
Slanders,  and  the  milder  climates  of  Germahy  and  Po- 
land.  The  Iaft  are  univerfally  ufed  in  the  frozen  cli- 
mates  of  RuiTia  and-  Sweden.  The  firft  are  generally 
made  ofcaft-iron,  and  the  kft  of  brick-work  covered 
with  glaxed  tiles  or  Succo. 

Fig-  i.j«prefents  a  fmall  German  fiove  fi)Uy  fuf{i- 
cient  for  warming  a  room  of  24  &et  by  18.  The  baie 
is  about  ihree  feet  broad  and  j  4  inches  deep,  that  is^ 
fi»m  back  to  fiont,  and  fix  or  feven  feet  high.  The 
dccoration  is  in  the  iaihion  of  that  country  ;  but  the 
opeiative  Arudure  of  it  will  admit  of  any  fiyle  of  oma* 
ment.  A,  is  the  fire-place,  and  the  wood  or  chaned 
coal  is  laid  en  the  bottom,  vAaA  has  no  bars.  Bars 
would  admit  the  air  too  ^reely  among  the  fuel,  and 
%vould  both  confume  it  too  faft  and  raife  too  great  a  heatt 
That  no  heaC  may  be  uiĕlefsly  expended,  the  ible  of 
the  fiie-place  and  the  whole  bottom  of  tbe  ftove  is  rai- 
led  an  incb  or  two  above  tbe  iloor  of  the  room,  and  the 
air  is  therefore  warmed  by  it  iu  ^ucceiTion,  and  riies  np- 
wards.  For  the  fame  reafon  the  back  of  the  ftove  is 
not  in  conta(t  \nlh  the  wall  of  tbe  room,  or  of  the 
niche  m  wbich  it  b  phtced.  The  Sie-place  is  (hut  up 
hy  a  door  wbich  fits  cloiely  to  itt  cale,  and  has  a  fmaU 
wicket  at  the  bottom,  wbofe  apeiture  is  regulated  by 
a  iliding  plate,  fo  as  to  admit  no  mote  air  than  what 
fufiice»' fer  ikmly  conitiming  the  fuel.  Tbe  Aame  and 
heated  air  rife  to  the  top  o?  the  fire-placfr  thtee  or  foui 
inche»  aboTC  the  arch  or  mantle-piece,  and  get  eut  Isr 
terally-by  two.nariow  paffages  fi,  B,  iramediately  be- 
low  the  top-plale  of  tbe  baie.  The  cunent  bends 
downwaid  on  tg^cln  fide^  paffcs  at  Q,  C,  under  the  part»- 


dnn  pbteswhich.  diiride  the  two  Me  t^bmbm»,  and  diea  te 
rifes  upwards  thiough  the  oatec  dsv^on  'of  epch,  aad^^nn 
paSes  thiougb  nanow  iliu  D,  D,  in  the  top  plate,  aad 
irom  thence  along  ihe  two  hollow  pien  E.,  £.  The 
two  lateral  currents  unite  at  th«  top  o£  th<  arch,  nnd  g» 
through  tbe  fingle  paSage  F  into  tbe  larger  hollow'^ 
bind  the  ebutcheon  G.  Fiom  this.  place  it  «sther  goc» 
Ar^igbt  upwards  into  tbe  veat  in  the*wallby  a-pipe  on 
the  top  of  thc  ftove,  or  it  gocs  into  the  waU  behiad  by 
a  pipe  inferted  in  the  back  of  ibe  Aovc.  .  Tbe  proptitty 
of  this  conAru^on  is  very  obnous.  Tba^uncat  of  hat 
air  is  applied  to  exterior  parts  of  tbe  &.aw  cveryithere 
except  tn  the  two  fide  cbambers  Qf  the  bafe,  whcie  tbe 
partition-plates  fona  one  fide  of  tbe  cwm].  E>vm  this 
might  be  avaidcd  by  making  each  of  .thefe  fide.chain- 
bert  a  dctacbed  bollow  piUar.  But  this  would  gicatly 
incrcafe  the  tiouble  of  coRfinidien  and  joining  tege> 
ther,  and  is  by  no  means  ncceSary.  Tbe-atoh  H  hasei 
grecefiil  appeaiance,  and  a£brds  a  very  wum  Ataatem 
£>r  aay  thing  that  Teqiuics  it,  fucb  as  »  djdnk  in  a  fick 
perfon's  bed-chamber,  £cc..  Pcrians  of  accitain  cla& 
ufe  tbis  place  for  ke^iiag  a  dilh  waim  ;  nay,  the  lomr 
part  of  the  arch  is  fice(]uently  occupied  by  aa  iodoU 
chambcr,  where  the  beat  iifes  high  enoughevea  iisi  dic{- 
£ng  viduals,  as  wiU  be  eafily  imaginad  wben  w«  rcScA 
that  the  ible  of  it  it  the  .ioof  ci  the  fiF»-filacc 

The  ftove  now  idefeiibcd  is  fuppiicd  with  fiicl  aak 
with  air  by  the  iront  door  opening  into  the  room.  That 
there  may  be  room  fi>r  iiiel,  thii  middle  pait  psojedt 
a  few  inches  befi>ie  the  two  fide-chaBiben.  Tbefe  hd, 
with  tbe  whole  upper  part  of  the  ftove,  are  not  mcie 
tban  ten  inches  deep.  The  pa&ges,  tbese£K«,  bm 
tbe  fire-idace  aie  tewards  the  back  of  it ;  Ib  thatif  we 
have  a  a>ind  to  fee  the  fire  (which  is  always  cheetfiUX 
the  dooi  may.be  thigcm  open,  and  -theie  i»  no.daagir 
ef  the  fmoke  coming  out  aAei  the  cunent  ha»  OHe 
waimed  tbe  upper.  part  of  the  ftove.  Wben  tbe  fto*e  is 
of  fuch  dimcnfions  that  tbe  bafe  is  aboat  two  fiset  aad  a 
balf  or  three  ilMt  bigJ),  tl)e  Gte-place  may  be  iiuniihed 
with  a  fmaU  giatc  in  tbe  Britiih  ftyle,  If  the  dooe  is 
Ca  bung  tbat  it  can  not  only  be  throm»^  back,  bnt  lifi«d 
o£F  its  hinges,  w«  have  a  iiove  gtate  of  the  coB^eft 
kind,  iuUy  ade^uatc,  in  oar  mild  climate,  •  to  waim  a 
bandibme  apaitment,  even  with  an  epen  fii«  }  and  «lica 
we  hang  on  the  dooi,  and  ihut  op  the  &e-placc,  a  ftefe 
ef  the.dunenfions  alrcady  givcn  ia  almoft  too  much  fer  • 
large  drawing  loom. 

We  bave  fre()ueBtly  remarked,  that-one  fide  eiibik 
ftoves  grows  much  waimcr  thanthe-ether,  aad  that  it 
w.as  difficult  to  pievent  or  remedy.thit$  and-i«e  ima- 
gine  that  thb  k  aa  uaavadable  d^t&  in  ail  Aovcs  witk 
a  double  fiue.  It  is  fcaTcely  poilible  to  make  the  fiie 
(b  equaUe  in  the  fire-place,  that  one  fide  ihall  not  be  a 
little.  waimer  than  the  other,  aad  a  biiiker  canent  w3I 
thea  be  pioduced  in  it.  Tbit  muft  incieafe  tbe  can- 
fiissption  of  the  iiiel  on  thii  fide,  which  mll  inaade 
the  cunent,  will  bcat  thit  fide  ftiU  moce,  aad  thai  go  oa 
continually  tiU  the  Aiel  on  thii  Sdt  it  expeaded;  afttr 
which  the  otber  fide'  will  obtain  and  iacteafe  the  hpi- 
riority.  ■  Tbe  Aue  it  made  dooble,  that  thc  fee-pbca 
may  oocnpy  the  middle  ef  thc  ftont  (  and  it  wiU  be 
Ailicult  to  gain  thit,  point  ef  iymmetiy  with  oae  A» 
Tbe  inconvenicnce  may,  however,  be  correded  bf  daaip- 
ing  valT«t  phKcd  ia  itHae  part  ef  thampright  ^Hindt 
E,  E. .  ..   . 
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•  "  1«  the  ifo\ĕtt  wJnteA  tm  the  continent,  tt  ts  thought 
^"  lweeflkTy  td  increBife  the  iSe&.  by  making  the'  fire-pkce 
open  to  the  beck  of  the'ftoTe.  Its  TnouUi  or  door  eom- 
municat^s  witb  4r  i»  joiried'  to  an  openinK  of  the  rame 
dfaikenfi<ms  fbntted  in  the  wa!l,  md  the  door  is  on  the 
«tbet^Sde  in  an  «ttlchrimber  or  lobby.  In  WeApha- 
'liBi  aml'other  phcn  of  GcRnanjr,  thcaparttnents  are 
'dirpoiĕd'~roand'^''fpacious  Idbby,  into  which  all  their  fire-- 
{>lacfes  ■iS^an',  aai  aiie  thepe  ruppKed  with  flicl.  5y  thii 
eo<ift-Mftiibn  \t  is  plai«  that  tite  nii  of  the  room,  alreadjr 
'Wttrmed'  by  thft  ftove,  f»  not  carried  6ff,  and  the  room 
i»  mttHi  tteai%d.  JBut  this  method  is  yery  uniaTourable 
to  cheec&hiers  «nd  liealth.  The  fame  air,  cohfined,  and 
repeatedly  breathed  and  compoundtd  witli  all  the  rola- 
i&it  emtinations  of  thte  roomj  ^dickty  loTes  that  refre(h- 
ing  ({uaGty  that  ii  ib  SeGrable,'  a^d  eren-fo  nec«flary  ibr 
health.  •  It  is  ne^^er  reneWed  except  by  vrfrj'  partial  ad- 
'inhctiA«9%hen  the  room  doors  are-  thrown  open,  and  Im- 
cMACs  dtfiigreeri>k'  to  any  peHbn  comin^  in  from  tlie 
«pei»  air  f  Imd  inthe  houTes  of  the  Ufs'Opu)enV  becomes 
teatl}^  off(»ifite  and  liaufeous. 

Somctbing  of  ihis  is  toavoidtUein  a11>0oms  beated 
l>y  Aoires.  £vert  in  our  apartmentsin  this  '{fland,  per- 
fciw  bf  delieate  nel:ves  are  hurt  by  what  thty  call  tbe 
cMe  t^  of  )i  room  j  and  it  is  iong  heiore  the  fmell  of 
dinner  is  ouite  remoVtid  from  a  dining-room,  notwith- 
iilmding  ihe  cepioua  current  up  fhe  chimney.  This 
aDoft  be'(heoffipambl7  more  (hiAbte  in  a  room  heated 
hy  a  ftovb  ;  aml  thfo  iaconTenience  is  peculiarly  lenfible 
with  vefped  to  the  ftove  which  ive  are  coniidering  at 
prefent,  whereWe^m^y  a  (mall  6uhM  heated  to  « 
gteat  degree. 

Stich  ftAVe*  «re  feIdom  made  of  tny  thing  eUe  than 
*aft-iion.  This  (h\  thoie  parts  at  leaft  wUich  are  in  im- 
aedittle  contaA  with  the  iuel)  is  in  a  ftate  of  continaal 
eelcinBlSon,  and  even  throwlng  off  feales.  This  indeed 
i*  notleen,  becaafe  it  is  the  bottom  or  fole  of  the  fire- 
plaee  «Aidi  is  1«  heated :  but  the  eflfeft  on  tfae  air  of  the 
TOom  is  the  fame.  The  caldnation  bf  the  iron  is  occa- 
lloiied  by  the  combinatlon  of  pure  vital  air  with  the 
irdn.  This  is  abftraAed  from  the  general  iBafs  of  at- 
fflofpheric  airin  the  room,  of  which  it  ufaally  conftt- 
tDtes  aboiit  two-fifths.  By  this  abAraAion-  the  re- 
Aaindei^  becomc^  ltfs  fit  fbr  fupporting  animal  'ltfe  or 
fiaiM,  and  may  even  beconae  highly  deleterious.  In 
«vejy  degree  the  rematnder  become9-lers'refre(hSng,  and 
grows  dull  and  oppre(}ive.  Tiris  is  always  accompanted 
fay  a  'peeuliar  TmeH,  wluch,  though  n6t  di(gu(^lng,  it 
Onpleafant.  Itieitmbles  the  fmel]  of  bumt  Crathers^  or 
»e*e  exaftty  the  fmeirwe  (ĕe)  if  we  rub  violently  for 
(bme  thae  nie  palms  <^  m»  hands  togetlier  when  per^ 
feftly  dry. 

'  For  fimilar  rea^ons  there  iron  ftoves  dccalion  a  fickly 
fesell,  by  bunung  every  pardcli  of  dufl:  whieh  61]s  on 
the  hol  patts-;  and  if  they  be  wiped  with  a  •  woollen' 
(^h,  er  any  doth  not  perfeftly  free  fir6m  every  kind' 
•f  g«rff"*r  oily  matler,  a  finell  !s  prdduced  fbr  a  day 
drdays  kikerwatds  ;  fe  that  without  the  mofi  icrupnlou» 
attetitioM  we  MRt  byotir  very  cltenliners. 
'  For  fobh  reaibniwe  thhik'  that  the  ftoves  of  brJck- 
•*rk  cov(er#d  with  Aiicco  or  with  glased  tiles  are  vaftly 
|MefkmbIe.  ThbCc  are  niuefa  nfed  in  the  genteelerhou^es- 
itl  Phmdcis  and  Hotland,  whete  they  are  made-in  the 
>Mft«te^nt  ferms,  and  detiorated  wlth  beautiittl  fculp- 
ture  or  enamel ;  butit  i*  plain  that  tliey  cannot  be  («r 
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«(Branal,  nor  equkll:^'wAhH  a' Woib  iWth  rti«"&riie'ex- 
pcnce  of  (uel.  Ei(rthen'War*,"  ifpe'dally  whi^n  covered' 
witb  porous  ftncco,  ii  far  infirt61"to  metsil  in  its  'i>bWet 
bf  conduAing  heat.'  If  buHt  bf  bricks,  they^muA  iie 
vaftly  more  bulky  when  the  Are-^place  and  flues  are'  6f 
the  lame  dinienlions.  The  nioft  peHeS  way  bf  con- 
ftru£Kng  them  would  certainly  he  to  makethtja  df  pot- 
tery,  in  parts  exaftly  Attedto  each  other,  a«dj<rfned  by 
a  proper  cemcnt.  This  mode  of  conftrufting  would  aJi 
■mit  of  eveTy  elegante  of  ft)rm'br  'richnefs  -ot  ornament; 
and  would  not  be  fo  bulky  as  thoTewhieh  are  built  6f 
farick«.  'i1»e  greatdiHicuIty^h  to  pt«vent  theit  crack*- 
ing  by  theheat.  ■  DiBiitentpaytroJ  the  ftove  being  oT 
very  difierent  heats,  thisy  i'xpand  unequally,  and  thert 
isnocement  whk;b  cah  withAknd  thSs,  efpecially  wheA 
v/^  recolle^  tbat  fh%  fatt(e  heat  Wbich  ex^nds  thb 
t>akedearth  caulit  the  clay  or  cement,  WiA  which"  this 
|>tttS'of  the  ftove  are  pnt  together  or  coveiwd,  to  con- 
tra<ft.  AcconKngly  th6fe  earlhen  vra!re  ftovt$  fcldom' 
ftand  «  wihter  or  tw6  without  cracking-  iii  fome'  placft 
or  other,  even  when  ftrfengthened  by  iroh  hobps  and 
cramps  jiididoUAy  diipofed  within  them.  Even  hoopin^ 
them  tljem  esternally,  -tthich  would  be  v*ry  titifightly, 
tvil]'not  preVertt  ttiis;  ibr  nothing  cah  refift^Ae  «ipan- 
fion  and  contraAion  by  heat  and  c6ld. '  '  When  a  cncK 
happens  in  a  ftove,  it  is  not  only  unfightly,'  Imt  highly 
dangerous ;  becaufe  it  may  be  fb  ■Atuated,  that  it  wiB 
difcharg«  inlO  the  tooin  the  air  vithted  by  the  fire. 

For  tHefe  tnd  other  realbns,'  we  can  Tearcely  hopie  to  • 
roake  ftoves  of  brick-work  or  pottety  which  (Inll  bear 
the  neeeffa(y  heat  wittmut  cracking ;  ahd  their  uie  muft- 
therefore  be  ConCned  to  cafek  where  vei7  moderate  heat 
i>  fuf{ident.    We  need  not  dtfrtibe  thdr  'cotiftmftion< 
It  is  evident  that  it  (hould  be  mere  fimple  thanr  that  af 
iron  ftoves ;  and  we  imagine  that  in  the  V«ry  fiiw  cafeS  - 
in  whidh  they  are  likely  to  be  employed  irt  this  country; 
a  fingle  fire-place  and  an  arcH  tnrer  it,  di^ided-,  if  yre 
pleate,  by  a  partition  or  two  of  thin  tile  to  lengtben  thii 
flue,  will  be  qaite  enough.    If  die  ftove  is  made  itt 
wliole  orin  parf  t4  potters  ware,  a  ljafe  ibr'the  flre- 
place,  with  ah  um,  column,  obeliAK,  or  pyramM'abOVtf 
it,  for  increafing- the  farfiice,  will  alfe  be  fuflRdent: 
Tlie  firihit«'cMBmoAly  happens  at  t)te  jdttingt,  where 
the  di£ferent  pieces  of  a  difl!erent  heat,  and  perhapt  of 
a-  different  baking,  ate  apt  to  expand  aheq[aally,  and- 
by  working  on  each  other  one  of'  them  muft  give  Way.  ■ 
llieiefore,  inftead  ofma)ring  tlie  jointsclofe  and  ufin|f 
any  cement,  the  upper  piece  (hould  ftand  in  a  groovtf 
£Mrmed  in  ttie  undenmiii,'  having  a  little  powdeied  chalk' 
or  day  (prinkled  over  ir,  which  mil  efil;ftttally  'prevent* 
the  paffage  of  any  aif ;  and  room  beine  thus  given  fox'   ' 
the  uneqaal  expanfion,^  the  jdnt  remains  entire.     Thi^- 
may  be  confidered  as  a  general  diredibn^or  all'furnace- 
work,  wbere  it  is  ih  vain  to  attempt  to^hinder  the  mu-' 
tual  vw)rking  of  the  parts. 

We  havc  feen  ftoves  in  fmall  apartments  at  St  Peterf>' 
burg,  whieh  were  madeintemally  of'potters  Ycare,  in  a^ 
great-  vtrtety  of  foTms,  and  then  coveted  with  a  thidc' 
eoat  of  ftuccoj'  (hiiOied  extennlly'  mth  theutmoA  ele-^ 
g«nce>of  ornament,  and  we  were  inferffled  tlMt  ihty  were' 
very  rarely  ft>l^eft  to  crack.  They  did  not  gtve  much' 
heat,  on  account  of  th«  very  tow  eondufting  p<nver  of ' 
the  TMPOtts  ftucco;  but  we  imagine  thatthey  Would' 
be  abundaatly.'  wattn  -  for'<^  a  -  mod<rate '  roMl  in  this' 
c«<i>itnr«^ 
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Jn»»*      .  IK^htn-  BtlUil  «p  t»  ti>cfe>£tufttie(is,  «Ad  wlth  tfaefe 

E^"*~  recauuons,  the  britfk-'or  pottery  ftbves  ane  incompa»- 

I7  mwe  fwe«t  and  |deafant  tiuM  the  iron  ones, 
But  ia  the  intenle  colds  of  jluflia  and  Svreden,  or 
«ren  /or  ^etr  lame  looms  in  thit  kingdom,  AoTes  of 
tbeSe  -&oall  dimedMns  Uie  not  fii(ficientl}r  poweriul,  and 
we  muA  ftfllDw  the  pradice  of  tholĕ  countries  trhene 
■Hu^  ajc  SBade  of  great  fize,  and  vetj  moderately  heot- 
«d.  It  it  needlefs  to  defi:ribe  their  external  form,  which 
tD»Y  ^  varied  at  ple«fure.  Their  intemal  ftrudare  it 
tbe  {»vx  io  all,  and  is  diftinftly  defcribed  in  Pneuma- 
Tics,  N**  3/S4.  We  (hall  on\y  enlarge  a  Httle  on  the 
^peculiarities  eonneded  with.  the  general  piinciple  of 
^tbeir  conArudion. 

The  &ave  it  intended  at  a  fort  of  magazine,  !n  whi(^ 

'■»ineat.quantitf  0f  heat  nay  bc  quickly  accuroulated, 

to  oe  aftermiidt  Aowly  cpmnmnicatad  to  the  air  of  thit 

toom.     Tbe  ftove  it  wcn(otĕ  built  eJUrĕmely  maiGre } 

«nd  it  it  ibund  that  ttiey  arc  more  poweriul  when  cotrted 

idth  da^  «t  wet  as  «an  bc  made  to  hang  together.  -  We 

■imagiae  die  cealbn  of  tbis  ta  be,  tbat  very  wet  clay, 

•nd  more  particulatly  itucco,  muH  be  exceedingly  po- 

tous  when  dry.,  and  tberefore  a  very  ilow  condudor  of 

lieat.     InSead  of  Aicking  on  tbe  |riazed  tilet  witb  no 

tBore  ch^  «r  iliicco  than  it  fufl5caent  to  sttach  tbem, 

eaob  blle  bas  at  itt  back  a  foct  o{  box  baked  in  one  piece 

•bouttwo  or  three>  inches  decp.     It  is  reprelcnted  in 

7Sf.  a.    £g-  2.    T]utitfilled  «itb  mertar,  and  then  Auck  on 

the  liriok.>work  of  tte  ftove,  whicb  bas  a  great  number 

iaf  iioB  P&1S  or  books  driven  into  the  jointt,  wbicb  may 

-4ink  into  -tbis  claji  and  kecp  it  6tmly  attacbed  when  dry, 

This  coating,   witb  tbc  ma(&ve  briduwork,  SottM  a 

■ereat  aa£i-ta  matter  to  bc  beati»!  by  tbe  foel;     Tha 

iawt&  charoher,  which  it  tbc  fire<place;  i«  ibaewbat 

-wider,  and  cc|n£derxbly  tbicker  than  the  Aoriet  above, 

«rbicb  are  merely  fiuet.    When  tbe  fire^lace  is  6nifti«d 

and  about  to  be  arcbed  amer,  a  flat  iron  bar  of  (inaU 

tbickneis  is  laid  abmg  tbc  top  of  tbe  fide-wall  on  bodt 

"Cdes,  a  £et  of  fiaifiiing  bricks  being  moulded  on  purpofe 

witb  a  notch  -  to  receive  tbe  iron  biar.     Cn]&  bats  a>« 

laid  over  tbeiĕ,  «nc  at  eacb  «nd  and  one  or  two  be- 

tween,  bavii)g  a  bit  tumed'  down  at  tbe  «ndt,  wbich 

taket  hold  «t  the  Jottgitudinal  bart,  and  kccpt  them 

'fa>m  being  tbruA  «utwards  citber  by  tbe  pra&ure  of  the 

aich  or  by  tbe  fwelling  in  canfeqiience  of  the  beat.     Jn 

Ttg.  j,     fig.  3.  A-ts-lbe  CM&  feSton  of  one  of  tbe  long  bers,  and 

BC  is  part  of  oae  «f  tbe  croisbaK,  and  CD  is  tbe  clencb 

«rhicb  confiaes  tbe  bar  A.     This  prccaution  is  cbieily 

ncoeflafy,  becaaie  tbc- contradion  of  the  &Qnt  upwardt 

obiigcs  the-  waUs  of  tbe  other  iloriet  to  bear  «  H ttle  on 

tbe  arcb  of  the  fire-pkice<-    Tbe  biulding  above  it  kcpt 

tngotber  in  like  manncr  by  otber  coDrfes  of  iron  bars  at 

'Ov«ty  fecend  xctuni  of  tbe  flue.     The  tiaf  of  tbe  ikwe 

it  Gniihed  by  a  pretty  thick  coivcrinv  of  brick.n-ork. 

•  The  IbII  pafiage  fbr  the  air  at  H  (ne  PKEimATics, 

lig.  6t.)  has  a  rii^  lihing  itt  t^pcr  extremity,  and  pt«- 

jeding  an  indt  or  two  above  it.     The  flat  round  it  is 

■cwontd  mtb  fand.    Wben  we  would  (kip  tbis  pafiaf|c, 

«.  •  ««w«T«d^p<  likc  a  baibn  or  cover  for  diibcs  at  ti£le 

it  »vi)elnMd'0«er  it.    The  sim  of  this,  rcfiing  ^on  the 

^iiM^,  eficABaUf^irmnt9  ali.nir^om  caaaing  tbrongh 

L-tndl^BUtngi»  'tkeJmnt.  t  .^totcltit  bad  to  thit  dampcr 

<tllf  a  door  AbMMitn  be.Aiit  tigbt  ^wugb^le  pw«int 

lfiM(|)c»tt4«lt  a£  tbe<roiim"frM»  AoalHng  itfelf  ^^tbe 

t*fMU  i(  WIhb  tbmiiaBuitdKnwatmi^it^igrib^.y*!;  -n- 

M  a 


pidly  c«oled  by  opening  tlnt  daor.  Tbs  bnmi  >i^  .itff>> 
ct  up  with  gteat  rapidity,  and  it  rcplaoBd  by  twtd  m 
imm  without. 

The  uanagement  of  tbe  Aowe  is  «s  &>llow«.  Abnsl 
eight  o'clock.m  the  marniBg  the  fitidumt,  «c  iĕf*aBt 
wbo  hat  the  cbarge  af  tbc  Slma,  take«  «ff  tbc  oovcr^ 
Ihuts  tbe  dampendoor,  and  bpent  tbc  fiBe-place  doar, 
He  tken  pnt*  in  a  band&il  vi  wood  fiiavii^  «r  fiMw, 
■nd  kindles  it.  Tbis-^arns  tbe  iiove  aml  vcnt,  aad  bo 
gins  a  current  of'airtbrougb  it.  He  tben  lay*  a  few 
cbips  on  tbe  ible  of  tbe  fire-piatx,  imaoediately  witbin 
tbe  door  j  and  behind  tbit '  be  arranges  tbe  billets  af 
birchwood,  with  tbeir  endt  inwnrds.  Then  fae  layt  m 
more  wood  in  tbe  front,  till  4)e  tbinkt  tbcie  ia  enongh. 
He  fett  fire  to  tbe  cbipt,  ihutt  the  door,  and  optwa  tke 
finall  wicketat  iu  bottom.  The  ■«ir  blowt  tfee  Aaoie 
af  tbe  cbips  npon  the  biUets  bcbind  tbem,  and  tbat 
kindies  tbem.  Tbcy  c»nlbaie  ibniy,  wiiile  tlm  biUtit 
inirOntremain  «ntoncbed  bjr  tbe  fiie.  Tbe  &r«iii^ 
faaviiig  nade  fab  firtt  round  of  tbe  roonu,  Tctuint  t« 
tbis  ftove,  andopent  tbe  doer.  abete  U>-idaut  air  intt 
die  vent.  Tbitis  to  inpply  it*  drmigbt,  and  -tlmt^ta 
dieck  tbedraughtio  tbe  body  of  tbe  Aove,  «rhickit 

Sncrally  too  ilroi^  at  tbb  time,  and  wbkU  «anfanM) 
e-iucl  tbo  faii.  £y  thia  dme  tbe  biUatt  m  «he  finit 
aiebiKning,  firil  at  the  bottom,  aad  tbc  CBft  uk  betA 
fion  as  they  fink  down  on  tbe  caab«r»smd  ceme  iippiJin 
to  thewicket.  Tbe  roo»  dect  neityet  &elaBy  «&A 
£tam  Ae  fite,  tbe  heat  ef-wlucbbat  notiyet  readied  ila 
extemal  furfacei  but  in  abont  baif  an  honr  ibis  ginan 
wann.  Tbe  mpper  door  is  ihnt  agaia,  .>that«e  beat  ttay 
now  be  wailed.  The  pietchnick  by  snid  bjrlpcoadc.lke 
embctt  and  tibcs  ««crtbe<whelb>batilom  «f  tbefirB>pltoe 
•mth  aiake,  by  ndiichihc  bottom  isigaeatJ^^hcatod^and 
beats  the  air  cwnt^uons  te  itiC^ttntnaUy  (bcit  ftandt«n 
bttle  pillars)  ver]r>powiubiify.  He  takca  case-tobtiog 
up  to  tbe  lop  of  tbc  aibcs  evety  bit'  Df  ■wood  or  «onl.tiMt 
it  nat  yet-con&mtd,  thnl^aU  niay  be  oeaiplcldy  «apond- 
«d.  He  decs  tM*  as  briikty  at  poiSblc,  ibat  tbe  Mtta 
may  not  lofe  mucb  warmed  mt'  by  kccpiag  «pen  ike 
fire-place  deor.  .  At  bis  la&.  waGt,  «Khen  b«  «bfavc*  b« 
mere  ghtwing  embers,"b«  ibut*  tbc  fire^^ace.da«md 
■wicbeti  aad  puU  tbe  dampcPon<tbe.pii8^  abovc,  aad 
ibutrits  door. — ^All  tbit  i*  ««er  in  abBMl  an-b«i^  and* 
'half  ai^ckindling  the  Bit.  AU  «wrrcnti  «{»»«*  ntir 
at  an  end  'witbki  the  Aov«,  and  it  i*  now  a  gnwK  aid* 
«f  btiAjwaik,  heated  le  •«  gccai  degitie-  nritlan^.bat 
oniy  abeut  Uoad^wnnn  «tciMiUjt.  'Tm  haot  gmdii»H|^ 
ipieiids  «ulwnids,  «1  tbc^cnudiC)t&ce  of  ihs  Ĕun 
acquiret  its  greateft  heat^Tebawt  tbrees-.e^ckidt  in  dw 
a£lemaan  }  «Itcr  wliiab4t».gcaduaUy  cepl^^tittnci^  tnain- 
ing.'  .  -'    .f    -I. 

Tbis  b«at'felde«  is  fo-g««a(-tbM  ««e  «asMDt  fac«c.  I* 
taacb  tbe  fiove  with  bi*  ebeeky  and  to  keeptt  tb««&  -k 
cenfequcnce -of  thit  it;ean  buni>none  ef  tbe  «b»ft-i|ikidb 
nnavoidably  fells  «■  the  ftcivcr  and  we  are  nc^Mr  'tn*- 
blcd  witb  die  ilckenwg  fineU*  ibaHnc-nnemidabie  «iba*- 
we  cmploy  tbe  fiMH «aA«en  lU>v«s  mwcb  bcHtdi  -Tthii 
great  expence  «{  bcnt «)  »  ttmt.tmSmStomilbBllitb 
windowc.  .'■Tfae'<pM0'ic  •<e  tkia  tbnt  (he  ciHelM  ur 
heeps  it  centimiaUy  eeld,.  and  -liHi*  tb»  iwrtd«iw.-wc 
■continuiUy  aebfainsitbe«irof  tberimb  of  Iw  b«>l^-'Tkit 
•«cpcnce  «('b««t  M  Mduecd  it«>le£i  tbon  -ane-«lMd-b|r 
Wletible  fcafeaiaB(*. « -  Tbti  iaMr  «abataBt  «■■diMI  •• 
Ita^st-t^^dlBi  rM»  tf  •teiiMtiK  icaiĕia«P^ 
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|Bve.  wktuwr  thm  Ae«r  af  the^ Selds  ■,  and  wehaiw  the  &a- 
'1^*11  cvriar  sdraatage  of  haviRg  no  ice  (brmed  on  the  glaffesi 
But  to  enJure  tlris  kd  adrantage,  the  feans  of  thc  inner 
CK&mcnt  taaU  be  pafted  with  paper,  and  thole  of  the 
ODter  tafeincnt  TBuft  be-  Icft  uB|mfted.  If-  we  do  the 
pontnry,  we  (hall  certunly  h*veke  on-  the  oueer  C3fe>' 
nwnt  }  the  reBfen  of  whidi  i»  eutAy  leen. 

We  haTe  becni  thus  particidar  in  otir  deicriptian  cf 
tlie  nanagenient^  beeanre  the  reaiiMi»  of  fome  partienlert 
«FB  TK>t  vcTy  obviont,  and  the  pc*ftiee  would  not  readily 
oceuT  to  us  itt  this  country ;  fo  thsrt  s  peribn-  who,  on 
tite  (atth  of  our  Tecommendation,  ihould  prefer  one  of 
tl>e{e<  fiiDves  to  the  Gemnn  itoTe,  whofe  management  is 
Craple  and  ob«iaas,  might  bc  greetly  dtfappeintedi 
fiut  hy  ft)Roiving  this  method,  we  areeainfident  that  tkc 
il-uSan  lh>v» will be faund OMch Tuperior bothin-warmth 
aad  agreed)le  air.  The  ipreading  out  oP  the  embers, 
asid"waiting'tifi'Rn  ik  reduced.to  aOtes  be&re  the-  doors 
«re  ftiut,.  it  alib  «bibhitely  neceSary,  Htd  a  negled  «f  it 
would  eapoie  usto  immintnt  diinger  ef  ittffacatton  hf 
&ced:  air ;  and  tfais-it<the  onl^  ineonven>ence  of  tfce  Ruf. 
Aan  ilDTe,  from  which  the  otĔhcr  iiiove  is-ftee.  The  fix>- 
cd  adr  bar  no  iaieU>,  and  the  iiril  indieation  of  it»  pre» 
fence  b  a  ilight  giddine&  and.laStttde,  whieh  ditpoft«-uv 
to  ilt  down.  and  to  ileep.  Tlns  woald'  beiatal  ■,  and  we 
nuAimmediately  open  theupper  paA^ge-  and-  the  flre- 
place  dpor,  fo-»s  to  produee  *.  Rrang  carrent  to  carrjr 
the  Titiated-  air  of  the  room  up  tlir  chtmney.  Throwing- 
«p  the  faihes,  or  at  teaii'  opening  all  dredMnrt,  b  propcr 
on:  nicti  an  occaiion. 

It  vn  born  ptt-coa^  erttieT  raw-er  cnatTed,  thn  pre<> 
eatrtion  i$  iKH  more  neceihry ;  becauie  the-cinder  is  not 
ib  eaCty  tir  f6  feon-  coinpletriy  eoniinaed.  This  iiid  witt 
Ns^uire  a  'iittle  diuerence  in  the-  manage ment  nrom  wood 
inct^  bi)t  which  is  eafily>  ieen  by  any  peribn  of  leiieAioa. 
Tbeiktt.way  woDld  bc  torake  ent  all  faal6-banit  coal' 
Keibre  iAuttin^  up  the  doors; 

ir  we  ufe  raw  pit-coel,  great  care-  is-  neceffary.  toi 
prevent  the  accnmulation'  ti^  ibot  in  the  npper  part  of 
tbe  nbee.  ntK-cn-  maccciune  -plaoe  ibr  tne  chimney» 
iweep ;  and.if  weattempt  to  buin-<t  eirt^.werun  a  gteat' 
riflk  af  rpHtting  thatpart  oPthe Hore  wbich  ts  tbe  laoil 
ingbtly  cuiiiltuAbd.  It-  w  cdiriirale  iheceroie'  to  bunt' 
it  away  every  daj,  by-  grring  8-briilfe  draogbt  wtth  air' 
«pen  door  ibr  flve  aginatct;  Wtth  wood  or  coak  theTe 
is  no  danger. 

It  wiQ  not  be-  imprapcr  ih  tbi»  phee  to  givr  ibme  iq- 
Rhscnons  for  thc  cuiiiiruciion  otito^ces  for  warming  'ievc- 
ntl  Aoon  in  a  gieat  manaiaAery,  ioch  as  »  cottononiU,. 
or  a  pubHclibrary  or  nmfeim. 

fii  ihch  fituationi  we  think  cleanKneis,  whoIeii)inencfi^ 
md  iWeetnefs  of  air,  no  lers  neceffary  than  in  the  draw* 
in;^  txx>m  of  a  mas  of  «palcnce;  V^  theTcfbre-  recom- 
snend  the  brick-(h)ve  in  pre^crence-to-the  iron  one;  and 
tboaeh  it  wouldnot  be  the  hellC  or  moit  cconomical" 
]ifadice  to  heat  it  but  once  a-4hy,  and  we  ihould  rather 
preier  tbe  German  praAice  of  conitaTit  ileding,  we  iKII' 
'tbink  ?t  highly  pmpei  to  Hmit  the  heat  to  a  very  niodĕ- 
lete  degnce,  and  cmploy  a  large  ibriace.. 

If  the  difpofitian  of  ^e  room»  allows  ti»  tHe  cenve>. 

niency  of  a  thick  party-wall,  we  would  place  thc  iloYe 

in  the  nuddie  of '  thir  wall,  in  an  arcb  whi^  pierces' 

throueiti  tiie  wall;     Immediately  tban  (hm  «reh  we 

,  t»au1d  carry  up  c  very  sride  chimney  ikamt^  ihe  'wMe 

,  bejglrt.     iSdrrduaanegr  ■*&.]»«•  ■B.'faftgc)eiinnc 
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into  eaeh  ifeiM.6iktMll  fidcs,  whiEh<  nM^  M  rerfwee»- 
rately  Aiutr  np  by  a.dDor.  The  {tove  being  fet  up-nndcr' 
the  arch,  it  mult  haTC  •  pipe  cocununicating  with  itk 
flue,  and  riimg  u^  tbrough  this  cbiinney.  Gooid  an 
carthen  pipe  bif  properly  iupported,  and  fecared  from 
rpUtting  by  boops,  wc  ikouM  prcfcr  it  fer  the  reaibn» 
•Iready  given.  But  at  tbis-  is  pcrhapt^  eKpeding  too 
:nuch,  it-e  muit  admit  tbe  uie  of  a-  caft  iron  pipe.  Tbi»- 
is  the  rcatcliimney  or  iiue  af  the  itove,  mid  mait^be  of 
as  great  diamcter  as  poiGble,  that  it  may  a&,  by  aae» 
tenfive  iiir&ce,  aH  th«  way  up. 

The  flove  ilCndsundkr  the  arch  in  the  wtdl  >  but  de 
air  that  is  warmcd  by  ilS'  furfa(ie  would  efeape  on  badk 
fides,  and  would  be  expended  in  that  Tin^e  flbor.  T6< 
preyent  this^  the  ilove  muft  be  inclofed  in  ■  cafe  : '  this 
may  be  of  brick-work,  at  the  diAanee  ef  two  or  tlme 
inehes  i^m  th^ovc  «11  roundt  It  muft'  be-  weil-  iHttt 
in  Bbove,  and  «  tbc  founda«on  muA  have  a  itrtvef  fm^ 
hoUs  to  admit  the  air  all  aronnd  it^  This'  air  wiH  diait 
bc  warmed  o^erthc  whole  fpBoe- between  the  itave  and 
tbe  cafe,  paTs  up  tbc  ebimney-,  and  there  reeeive  addi. 
tional  heat  from  the  flbc-pipe-  whieh  is  in  the  middle; 
Great-  caie  muA  be  taken  that  the  Are^place  dtmr  brr^ 
M  ooenminicatieii  witb  the  fpace  bettveen  the  iIove  anit' 
its  oafei  but'  be  inolt^  in  »  mootb-picec  which  eonutS- 
tbroiigh  the  caiii,  and  opens  ihto  tiie  feeding  raom, 
Tlmt  all  the  air  which  goes  up  tt»'  tbe  roems  -wiU  bĕ 
purc  and  whcdelbme,  pt<avided  we  tkke  oarc  that  evety 
Ihnw  be  kept  dean  andiWeet  abeCtttheairJiolesbeletw. 
OUetTctbat  thefe  «iNbale*  which  are  necr  tbe  {bmxe 
door  aitttt  bc<inalbfedin  a  wooden  tiwik  wbicb  fkei 
in  itt  air  at  ibme  diitanee  inm-tbis'  deer ;  fiir  fince  the- 
earrent  between  tbe-Aove  and  csA  raayt  be  aimoft  asgieat 
■»  the  cunent  witbiii  theAo^e  (nay,  when  »  pttff  oT winJ" 
beats  dewn  thc  chittticy,  it  mey  even-  eaeeed  if  )'i  tbeic^ 
rs  a  riik  of  feiiie  Yitiated  aipand  fiRoke-bdiig;dtawn  tnKs< 
theca&. 

IF  tbe  itove  eanimt  be  plaecd^  in  tbie-  aidi  oF  cpartyi» 
wall,  it  m«y  be  iĕt  a^^ning  to>  a-  fid«-  or  oater  wri^'. 
Mid'fbmcfiied  witba>c*ie,  a  large  cblmneyj  and  a  Aoe- 
pipe,  in  the  fame  mumep.    Bbt  iir  tbn-caib-a-  greatr 
dadollieat  is  waited^en-tbi^euter-wiril,  aiid'-otrried  oiT 
b^  the  extcn)al  air.     In  this  Ctaatian^u^e  weuld'rec«tt>- 
mcnd  t»  Hne  that  pcrt  of  the  yiM  wMch  is  behind'  the 
ftove  (at  tivo  or  tbrec  inchet  diiiaRcc),  and  the  whalef  - 
of  the  cbimney,  wilb  plaAbron  latbti    Tbefe  ihonld  be' 
BtHcd  on  battens  pt opeiiy  ^aitetied- onr  tbe  walli  Ieevbig> 
•  Tpcce  of  an  incb  bctMpeen  the  lctbt  «nt-^  walG    The*- 
plnder  ibonld  be  of'th«  maft  ftiungy  Mmt,  having-jiv  it» 
qttantity  of  cley  in  powdĕr  inttted^oC  tbe  ioH  proportio»^ 
of  iknd.     Korife-dbnr,  walbed  witb  water  and  AninedP 
througb  coarieAlbne^  leave»  s  great  portioa  of  unaiii- 
milatcd'  vegetable  fibre,  whieh  will  mssc^Ycr^  intiinateljr 
in  the  plaAer;  and-makeitafitbfiAnee  very-anfi(  fbr  coii- 
duAing  heat.   There  i»  noiiattger  oTcatcbing  Srebythi*'; 
Hning.    Wc  have  (tm  ■  moft  tiemendous  flie  rage  itir 
tbree  hours,  in  contad*  srtlih  a  partitian  of  lath  md^ 
,  plifter  (ton  the  plailer.fide  however),  sntbaat-  (Klĕotaar- 
ing  tlie  thin  laths  on  the  other  Me.-    We  aace  ftw  t 
cettege  cUomey  on  Ate,  aml.-burtt  tiR  tiie.Aatwa»caii.< 
fuflM!d.    Thb  chinm^  wa»  notbi(ig'tint>B  ^ipt^^t^it 
wfde,.made  of  Utlis«  aad' plaitenBd  on  the  intii^t^^ 
OBtSdt ;  «nd  it  paffiid  tbMM|gb.  a  ^MicikaA^wali  ■  ^e 
tberefei*C'recomffland  t)ttfih'^e.«f  Ae-'btM'e«ft>'fik' 
.iac^y.,thfibte^r,ft<r<thlAwlm>i^^M<  i<  it*ig<>r 
^  b»- 
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'Stan.  'be  mad«4n  pleces  on  deuched  frame«,  wlilch  could  be 
'      "  '■ ' '  joiiitd  by  iron  &np»  ntd  htnges,  «my  part  of  the  ftove 
oould  be  laid  open  iot  repaiis  at  pleaRire. 

We  have  no  heStation  in  faying  that  a  ftove  conftruc> 

ted  inthis  nanner  would  be  gteatly  fuperior  in  power 

^  any  we  have  feen,  and  would  be  free  from  many  of 

their  dt^KuAing  defeds.     We  beg  leave  therefore  to  in> 

Aioduce  here  Ue  defcription  of  one  which  wa«  to  have 

been  ereded  in  one  of  the'chttrche(  of  the  city  of  £din- 

burgh. 

**t-  4-  f!g.  4. 15  «  iketch  of  the  phui  of  the  chtirch  contained 

in  the  parallelagram  APED.     P  marks  the  place  of  the 

pulpit,  and  I<MNO-  the  front  of  the  galleries.    Thefe 

are  carried  back  to  the  fide-walls  AB  and  DC.     But  at 

the  end  oppodte  to  the  pulpit  they  do  not  reach  fo  far, 

but  leave  a  fpace  BF£C  about  il  feet  wide.     Below 

the  back  of  the  galleries,  on  each  fide,  Uiere  is  a  paf- 

%e  ABGH,  KICD,  feparated  from^e  feated  part 

ot  the  church  by  partidon*  which  reach  from  the  iloot 

to  die  galleries,  f«  that  the  fpace  HGIK  is  completely 

ihut  in.     The  church  is  an  ancient  Gothic  building,  of 

a  light  and  airy  Arudure,  having  two  rows  of  large  win- 

dows  abave  the  arcades,  and  a  fpacioos  window  in  the 

«aft  end  above  the  pulpit.     The  congregaUon  complain 

«f  a  cpld  air,  which  dbey  feel  pouring  down  upon  their 

heads.     This  it  more  particularly  felt  by  thofe  fitting  in 

4hc  ironti  of  the  galleriet.    We  imagine  that  this  aruet 

-chieAy  bam  the  extenfive  iiir^ace  'of  the  upper  row  of 

windows,  and  of  the  edld  ft(ma-waQs  above,  which  robt 

tbe  air  of  iti  heat  at  it  glidet  up  along  the  fidet  aS  the 

church.     It  becomes  heavier  by  cotlapSng,  and  in  thii 

flate  delcendt  in  the  middle  of  the  church. 

The  ftove  S  it  placed  againA  the  middle  of  the  weft 
wall  at  the  diftance  of  a  tew  mches,  and  is  completely- 
incIofed  in  a  cale  of  lath  and  plafter.  -Tbe  vent,  which 
is  to  cany  oflF  the  {moke  and  bumt  air,  is  conveyed  up 
er  alone  the  wall,  and  through  the  roof  or  fide-waU, 
but  wiuout  any  comnunucation  with  the  cafe.  In  like 
nanner  the  fire-place  door  is  open  to  the  paflBge,  with- 
out  communicating  with  the  cale  i  and  care  it  taken  that 
the  holes  which  admittbe  air  into  the  cafe  are  fo  dtf- 
9ofed  that  they  Atall  run  no  rifk  of  drawing  in  any  air 
from  the  fire-place  door. 

From  the  top  of  ihis  cafe  proceed  two  trunkt  Q,  R, 
«ach  of  which  is  two  feet  broad  and  fix  inchet  oeep, 
coated  within  and  without  with  the  mi^  fpungy  plaAer 
that  can  be  compoled.  For  thit  purpofe  we  mould  re- 
commend  a  compoGtion  of  powdeied  charcoal  and  et 
much  clay  and  q^klime  at  will  give  it  a  very  Hight  co- 
liefion.  We  know  that  a  piece  of  thit  m'ay  be  held  in 
the  hand,  without  inconvenience,  within  an  inCh  of  where 
it  it  of  a  glowing  red  heat. — Thefe  tiunkt  open  into 
wwther  trunk  XVTYZ,  which  rangei  along  the  parti- 
tion  immediately  under  the  g;alleries,  and  may  be  form- 
-cd  CJitemally  into  a  comiche,  a  little  ma{iive  indeed,  but 
DOt  unfightlv  in  a  buildihg  of  this  ftyle.  Tbis  trunk  it 
coated  m  tne  iame  manner.  It  has  feveral  openings 
«,  M,  &c.  which  have  (liders  that  can  be  drawn  aCde  by 
means  of  handlea  acceffible  Irom  the  outer  paiTage. — At 
the  estremitiĕs  X  and  Z  of  this  trunk  are  two  perpen- 
^cular  trunkt  which  come  up  through  the  galleries,  and 
«re  continued  to  a  confiderable  heigbt.  At  their  junc- 
tioA  with  the  horizontal  trank  are  two  doort  large 
enough  to  admit  a  lamp.  £ach  perpendicular  trunk  has 
^o  a  yalve  by  which  it  can  be  cos^pletcly  ftopped. 

I 


3  8    T    Q 

The  ftoTe  it  managed  as  followt :  £arly  in  the  mois>  tciv 
ing  the  fuperintendant  Ihutt  all  the  (Uders,  and  fets  a  ^"^ 
lamp  (buming)  in  each  of  the  tnmkt  X  and  Z,  and 
ftiuts  the  doort.  He  then  puts  on  and  kindlcs  the  fiie 
in  the  ftove,  and  manages  it  either  in  the  RuAian  or 
German  method.  Perhapt  the  latter  it  preferable,  ai 
being  liable  to  feweft  accidentt  £rom  miilake  or  negkd. 

Tne  lampt  fet  in  the  lower  ends  of  the  upright  trunks 
prelently  warm  them,  and  produce  a  current  of  air  bp. 
wards.  This  muft  be  fuppliied  by  tbe  horizontal  trunk, 
which  muft  take  it  from  the  cafe  round  the  ftove.  Tbui 
a  current  it  begnn  in  the  dire£lion  we  wiih.  fiy  and 
by  the  air  in  the  cafe  ac^uires  heat  from  the  ftove,  and 
the  current'  becomes  extremely  briik.  When  the  ma- 
nager  perceivei  this,  he  remavet  the  lamps,  ihutt  the 
valyet,  and  opens  the  holes  a,  a,  &c.  beginning  tridi 
the  moft  remote,  and  proceeding  ilowly  towardt  die 
ftove  from  each  extremity  of  the  horizontal  branches. 
The  heated  air  now  iAiies  by  thefe  holet-,  glidet  along 
tbe  ceiling  below  the  galleries,  and  efcapet,  by  rifing 
up  along  the  frontt  of  the  galleries,  and  wnll  be  lciifitdy 
felt  by  uiofe  fitting  there,  coming  on  their  facea  with  a 
gentle  warmth.  It  will  then  riie  (in  great  patt)  ftraight 
up,  while  fome  of  it  will  glide  backwardt,  to  the  coai- 
£art  of  thofe  who  fit  behind. 

The  propriety  of  (hutting  the  valvet  of  die  upiiglit 
trunks  is  evident.  If  they  were  Ieft  open,  no  kir  woold 
come  out  by  the  holea  a,  a,  &c. }  bot,  on  the  contiaiy, 
the  air  would  go  in  at  thefe  holei  to  fupply  the  comnt, 
and  the  ftove  be  rendered  ufelefi.  The  nr  deliyered  by 
thele  holei  will  keep  doie  to  -the  cdling,  and  will  not, 
at  we  imagine,  incommode  thofe  who  nt  below  tbe  gal- 
lerict.  But  if  it  Aiould  be  faund  to  render  tkeie  paitt 
too  wann,  holet  may  be  pierced  through  the  ce&ng, 
by  which  it  will  rife  among  the  people  above,  and  miift 
be  very  comfertabIe.  It  will  require  the  carefiil  atUH' 
don  of  fome  intelligent  perfon  to  bring  all  thit  into  a 
proper  train  at  firfi,  by  fiiiding  the  proper  aperturet  of 
the  diSierent  hoks,  ib  a|  to  rende^  the  ,heat  equable 
through  the  whole  fpace.  But  this  being  once  afceitaiD- 
cd  the  dif{iculty  is  over. 

The  air  trunkt  muft  be  yeiy  capadous,  bat  may  be 
contraSed  towardt  the  extremitics  as  their  lateral  dit 
charget  dimini(h  ;  and  the  row  of  holes  which  adinit 
the  air  to  the  caie  round  the  Iloye  muft  be  fiilly  able  to 
fupply  tbem. 

It  muft  be  obrerved,  that  in  thit  conftrudion  tfae 
a&enfional  force  is  but  fmall.  It  is  only  tbe  heigbt  of 
a  fh<Ht  column  of  warm  air  irom  the  ground  to  the  gal- 
leries.  At  firft  indeed  it  is  great,  having  the  uBlinnted 
height  of  the  perpendicular  trunks  at  A  and  Z }  bnt 
dunng  the  ufe  of  the  fiove  it  it  reduced  to  lune  or  ten 
feet.  It  is  neceffaiy,  therefi>re,'  that  the  ftove  be  higUy 
heated,  peihaps  confiderabIy  beyond  the  RuAian  pnc- 
tice,  but  yet  inSerior  to  the  heat  of  the  German  iron 
ftoves.  But  flill  we  ftrongly  recommend  the  brick  or 
pottery  ftoves,  on  account  of  the  wholefome  fweetnefs  of 
the  air  which  they  lumKh  ;  and  we  are  certain  ihat  a 
ftove  of  moderate .  dimcnfions,  eight  feet  long,  for  m- 
ilance,  by  eight  feet  high,  will  be TuiEdent  fbr  warraing 
a  church  holding  1200  or  1500  people.  If  the  fiove 
could  be  placed  lower,  which  ii>  many  fituations  is  very 
pradicable,  its  effeft  weuld  be  proportionally  gieater, 
becaule  all  depends  on  the  rapidity  of  the  current. 
Whea  we  are  limited  in  hei^h^  we  mu&  extend  the 
-        -      -       -  flore 
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tten  b  ainch  U»  nore,  b  lengtli,  «nd  make  the  ur 
trunks  more  capacKNU.  There  and  manj  othei  circum^ 
ilances  of  local  modiEcation  maft  be  attended  to  by  the 
creAor  of  the  fiove  ;  and  without  the  judicioiu  attention 
of  an  intelligent  artift,  we  may  expe£l  nothing  but  dif- 
appointment.  It  u  hardlj  poiGble  to ,  give  inttrudioni 
fuited  to  everT  Stuation  j  but  a  careful  attention  to  the 
general  piinciple  which  determines  the  arcenrional  iotctt 
«ill  free  the  artift  irom  anj-great  rifk  of  failure. 

We  may  Tay  the  fame  ihma  of  ftovea  for  conlenra- 
tones,  hot-houfei,  hot  walls,  &c.  and  can  hardly  add 
any  thing  of  confequencc  to  what  we  have  alreadj  &id 
ta  thefe  beads  in  the  article  Pneumatics. 

We  muft  not,  hoTvever,  dilmiis  the  fubjed  without 
takinE  notice  of  the  rety  (pecious  projed»  wbich  have 
ken  frequenUy  oSnred^r  drying  malt  by.Aoyes.  M»nj 
of  ti^eiii  mie  to  be  (eon  in  tbe  publications  ,pf  the  Aca> 
demiei  Df  Stockholm,  Upfal,  Q>penh3gen>  and  iomt 
have  been  ereded  in  this  iijjDgdom,  bu(.  tbe]r  ^W  not' 
been  iiMind  to  an&rer. 

We  appiehend  that  they  caniwt  anftver.  To  dry 
malt,  and  make  it  fit  £i>t  the  ales  and  beer»  Ibr  nhich 
this  iihnd  is  fo  famous,  it  i^  bj  no  wtmi  enoush  that 
vre  ^ve  it  a  propcr  and  an  equable  fupply  of  neat.— 
Thi*  alone  would  bake  it  and  .makp  it  4>J)ty,  cauCag 
th«  moifture  to  pen^trate  the  mealy  p«rticl(^o{  the  fcraxn ; 
and,  by  completely  4iffolving  tbe  fo]wbIe  parts,  would 
tender  each  kemel  .ai|  uniform.  mafa,  which .  would  dry 
into  a  Ainty  grain,  breaking  like  a  piece  of  glaTs.— A 
grain  of  malt  is  not  an  inert  pulp.  It  is  a  SE£Q,  in  an 
adive  itate,  growing,  and  of  an  organized  iiruAure. 
We  wiih  to  fiop  it  in  tbis  Aate,  and  kilt  it,  not  by 
beating  it,  but  l^y  abftraAing  its  moiAure.  We  thu* 
kave  it  in  itt  granulated  or  organized  ibnn,  fpongy,  and 
fit  for  imbibing  water  in  the  mafti  tub,  without  running 
into  a  pafte. 

To  accomplilh  tlirre  purpoles,  the  conAruAioo  of  our 
nalt  kilns  Teems  very  well  adapted.  The  kiln  is  the 
only  flue  of  the  fumace,.and  M  copiows  curreni  of  air  is 
Ibrmed  through  among  the  gruns,  carrying  off  with  it 
the  water  wbich  is  evaporating  by  the  heat.  But  this 
evaporBtion,  bcing  chiefly  in  confequenoe  of  .the  vapour 
being  immediately  diflblved  by  the  pailing  air,  wiU  flop 
as  (bon  as  the  cunent  of  air  ilops.  .  'I'his  current  has  to 
make  its  way  through  moift  grain,  laid  !n  a  pretty  thick 
bed,  and  matted  together-  Some  .force,  thcrefo(e,  is 
neceSuy  to  drive  it  througb.  This  is  iiirniihed  by  the 
draught  of  the  kiln.  Subftituting  a  fiove,  immediateH 
ly  applied,  to  the  malt,  will  not  have  this  effieft.  The 
only  way  in  which  we  think  this  can  ^  donc  different 
Irom  tbe  preTent,  is  to  h8ve  a  horisontal  ilue,  as  has 
bccn  propoTed  in  there  projeAs,  frread  oi^  at  a  fmall 
didance  below  the  grate  on  which  the  malt  is  laid,  and 
to  cover  the  wbole  with  a  high  dome,  like  a  glars-houre 
dome.'.  This  being  Sllcd  with  a  tall  qolumn  of  hot  air, 
and  having  no  paffage  into  it  but  throogh  the  malt, 
would  produce  the  current  wbich  we  want.  We  are 
convinced  that  this  will  make  much  leis  fiiel  (erve  ;  but 
we  are  by  no  means  certain  that  the  f|iIphiireous  and 
carborac  apid  which  accompanies  the  air  in  our  common 
kiln  is  not  a  nece£Eiiry  or  a  ureiul  ingredient  in  the  pro< 
cels.  It  is  well  known  that  different  coaks,  cinders,  or 
charcMls,  impart  different  qualities  to  the.  malts,  and 
ait  preferred  e4ch/or  itr  tmin  ffurf>oft.        ^ 

A  Aov«  conl^ruAed  on  fimilar  principles.  bttt  conpo» 
Voi.  XIX.  Pait  IL 
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led  of  very  dl^erent  materials,  ha{  been  btely  etcAe^ 
in  feveral  of  the  churches  iq.£diqiHirgh.  This  fiov6f^ 
which  i(  formed  entircly  of  cafi  iron,  may  be  confideie<l 
as  a  double  ftove,  an  outer  cafe,  and  a  fumace  or  innet 
fiove.  The  itiel  is  bumt  in  the  inner  ilave  y  and  the 
li«oke  prodttced  during  the  procef$  of  combuiUpn,  i« 
carried  off  by  a  chimney,  which  paffes  through  the  top 
of  tbc  outer  ftove,  and  is  conveyed  to  the  outiide  of  (htf . 
building.  The  outer  cafe  includes  not  only  the  iumaca 
or  imier  iU>ve,  but  aUb  q.  confiderabIe  fpace,  occupied 
by  the  air  of  the  atmofphere^  which  is  freely  admitteji. 
throagh  a  number  of  openings  placcd  aiound  it  \  and 
when  any  current  of  air  is  produced,  it  palTes  off  irom 
the  fpace  between  the  outer  cafe  and  inner  Aove,  and  ia 
cqnveyed  by  tubes  through  ihe  body  of  the  apartaoent. 
But  we  iball  firft  defcribe  the  different  p«rts  of  which 
the  ftove  is  compofed,  after  which  we  ihall  be  bettei' 
able  to  underAand  its  mode  of  operation. 

Fig.  5.  CKbibits  a  p«rfpeAive  view  of  this  flove.  AB 
is  the  boidy,  which  is  about  three  feet  high,  and  of  a 
circular  form.  fiC  is  a  ^juare  pedeAal  on  which  the 
ftoye  is  placed,  ond  which  contains  the  aih  pit  DD. 
The  height  of  tl)e  pedeiUl  is  about  a  foot,  ond  it  ia. 
nearJy  i/irulated  by  refting  on  the  fpherical  fupports  a  a, 
alfo  of  caft  iron,  £££  are  openings  in  front  of  .thp 
atti  pit  through  whicb  the  air  enters  to  Hipport  tbe  coii' 
boAion.  The&  opKningi  can  be  enlarged  or  diminiihedr 
or  opened  and  ihu.t  at  pleafure.  FF  is  tbe  dopr  of  tbe 
iiiraace  ihrough..whlch  the  fuel  is  iotroduced.  Thia 
door.  is  attached  to  the  inner  fumace,  and  is  double.  It 
is  one  foot  broad,  and  11  inches  higb.  GG  is  the' 
cbimney,  whicb,pi)ffe3  from  the  Airaace  withio,  thraugh 
the  ottter  cafe,  ipd  conveyt  tbe  imoke  out  of  the  btuM» 
ing.  HH  aie  openings  in  the  «uter  caie,  and  are  «ght 
in  ousaber,  tbrough  which  the  air  enters,  and  being 
heatcd,  Js  greatly  rariGed,  and  pK^es  off  through  the 
funnel  or  pipe  IIII.  This  pipe  communicates  only  with 
the  ottter  fiover  and  being  (hut  at  the  end^  the  air 
raOies  out  irom  the  fmall  tubct  LL,  infeited  into  the 
fide  of  the  pipe  IIII,  and  thua  mij(es  with  the  cold 
air  of  the  churcb.  The  di^meter  of  the  outer  cafe  at 
the  bottom  is  about  two  feet,  and  tbe  diameter  of  thc 
fam8ce  within  i«  about  16  inches.  , 

Fig.  6.  is  a  fe£tion  of  the  Stpyt.  Afi  is  the  outer  caie,. 
from  wbich  paffi:s  off  the  pipe  or  fiu)n«l  CCC,by  wbich 
the  he«ted  air  is  conveyed  throiigh  the  church.  OD  i* 
the  fifrnace  in  the.  infide,  in  which.  tbe  iiiel  is  bumt« 
and  £££  is  the  chimney  or  iunncl  which  conmys  the 
fmoke  from  the  innerjiirnace  out  ef  the  building.  It 
paffes  througb  thc  outer  ftova  Afi  at  F.  .. 

.Fig  7.  is  a  plan  of  this  ftove.  AB  it  the  pedeiUI 
on  whicb  it  reib,  and  which  contains  the  aih  pit.  CC 
is  the  outer  cafe,  and  DD  is  the  iiimace  within,  in 
which  are  ieen  the  tranfverre  bars  whicb  fupport  the 
iiiel.  • 

The  length  of  the  body  of  the  chtircb»  Jn  wbich  two 
ftoves  of  the  form  and  dimenfions  now  defcribed  aie 
ereded,  is  about  60  Spet,  «nd  the  breadth  it  about  45  - 
feet.  The  tubes  IIII  are  conveyed  aloog  jthe  lowec 
edge  of  the  gallery,  about  half  thc  length  of  the  chuicb. 
The  fires  are  lighted  up  about  foiir  or  five.  o'clock.  oa 
the  Sunday  moming,  during  the  eailier  part  «f  the  cold' . 
feafpf  ^  but  as  the  ieafon  advances,  it  it  ufual  to  light 
them  up  the  night  before.  From  thi;  Jtime  till  the  cQn> 
gregatioD  affast>k  £»  the  afternoQQ  &rvice,  the  turoaces 
j  A  art 
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S«ove.     axc  kcpt  conAantly  fupplied  with  fuel.    Bjthi*  manage- 
•    '     ment  the  air  in  tbe  cnurch  i»  kept  comfortabIy  warn^ 
during  the  colded  feafon  of  the  year. 

Theie  floves,  it  appeais  to  us,  are  fu(ceptib]e  of  foine 
improyenient,  both  in  their  conAru£tion  and  in  the 
places  in  which  they  are  ere£led.  WiLh  regard  to  the 
firll  circurollance,  an  external  coating  of  plalier  work^ 
or  of  the  fame  kind  of  materiaU  a«  are  ufed  for  coating 
the  inlide  of  cheoalcal  fumaces,  would  be  of  fome  ufe  in 

5reventing  an  unneceAary  waile  of  heat,  as  well  as  the 
ifagreeable  fmeU  which  is  ibmetimes  complained  of, 
and  which  is  fuppofed  to  arlfe  from  the  combuilion  of 
light  bodies  iloaling  in  the  air  and  drawn  by  the  current 
to  the  hcated  metal ;  and  with  regard  to  tbe  Iaft,  viz. 
the  places  in  which  they  are  ereded,  it  is  perfe£lly  ob- 
vious  that  they  ought  to  be  as  completely  inrulated  as 
poiTibk,  and  paiticularly  ought  not  to  communicate 
Tvith  any  body  which  is  a  good  condu£lor  of  heat.  Some 
of  the  .floves  ereded  in  the  churcbes  of  Edinburgh, 
which  we  have  examined,  are  faully  in  this  rcfpe£t. 
One  in  particular  is  placed  in  clofe  conta£l  witb  a  gable 
wall. 

Tbe  quantity  of  coals  confumed  in  two  of  thefe  ftovet 
in  one  of  the  churches  of  Edinburgh  during  the  courfe 
ofafeafon,  we  have  been  informea,  amounts.tb  about 
five  carts  of  J2cwt.  each  j  {o  that  at  the  Ĕdinburgh. 
prices  of  coal,  the  expence  for  fuel  for  heating  one  of 
the  churches  is  about  50  Ibillings.  This  being  added^ 
to  the  espences  of  attendance,  includes  the  whole  ex- 
pendilure,  befides  fome  occafionaI  repairs  which  are  re- 
quired  in  heating  a  church  of  the  above  dimenfion>. 

The  following  is  the  de&ription  of  an  improved  fiove' 
by  Mr  Field  of  Neivman  Street  London,  in  which,  it  is 
ilated  by  the  author,  the  various  advantages  of  heating, 
boiling,  ileaming,  evaporating,  drying,  ventilating,  &c. 
are  uniled ;  fome  of  which  we  ihall  detail  in  his  own. 
words. 

"  Fig.  8.  reprefejits  a  longitudinal  fe£lion  of  the  Aove, 
fhowing  the  courfe  of  the  air  from  its  entrance  into  the- 
ilues  ot  the  ftove  at  A,  to  its  entrance  into  the  upper. 
chamber  of  the  ilove  at  B  ;  and  alfo  the  courfe  of  the 
fmoke  from  the  fire-place  at  C,  till  it  efcapes  from  the 
flove  at  D.  £,  £,  ace  the  doors  or  openings  of  the  fire- 
place  and  aih-hole. 

"  Fig.  9.  is  a  fimilar  fe£Uon  at  right  angles  with  the 
above,  exhibiting  the  courfe  of  the  air  through  the  cham- 
bers  .of  the  ftove,  from  its  entrance  into  thc  chamber  N" 
I.  at  B  to.its  entrance  beneath  the  fire-place  at  F.  This 
figure  alfo  ihows  fedions  of  the  ilues,  with  the  divifions 
through  which  theair  and  fmoke'paf$  feparately,  the  fmoke- 
fiue  in  the  Cenire,  and  the  air-Aues  on  each  fide.  G,  G, 
are  doors  and  openings  through  which  the  articles  to  be- 
diied  are  introduced  into  the  chambers. 

"  When  thf  fire  is  lighted,  and  the  doors  of  the  cham- 
bers,  aih-hole,  and  firr«place,  clofed,  the  air  by  which  the 
fire  is  fupplied  enters  at  A,  fig-  8.  palTes  through  the  air- 
ilucs  a,  a,  a,  a,  enters  the  upper  chamber  at  B,  traverfes 
.and  dercends  through  the  chambers  N*  i ,  2,  3,  and  ar- 
Tlves  beneath  thc  fire  at  F,  fig.  9.  Having  fupplied  the 
fire  with  oxygen,  it  pafies  through  the  flue  wilh  the  fmoke, 
and  efcapes  at  O,  heating  in  its  protra£ted  courfe  the  cham- 
bers  and  air-Aues, 

•  "  As  the  cold  air  enters  the  flove  at  A,  immediately 
Bbovc  a  plate  form!ng  thc  top  of  the  fire-place,  and  pur- 
fucs  a  iimilar  route  with  the  fij:e-flue,  il  enlers  the  ckun» 
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bers  very  mucli  heated  and  rarefied.  Hence  any  maiit  SmL 
fubitance  placed  in  the  chambers  evaporatcs  in  conle-  ^^Ĕk 
quence,  not  only  of  the  heated  flues  circulating  Tound,  ^ 
Uiem,  but  of  a  Aream  of  warm  raiefied  air,  which,  while 
it  continually  raifes  evaporation,  as  continually  beais  a. 
way  the  exhaled  moiAure  in  its  paSage  to  the  fire,  thns 
imitating  the  gradual  and  ciBcacious  plan  of  nature  ia 
drying  by  the  iun  and  air.  While  theie  e&ds  are  tik< 
ing  place  within  the  ilpYe,  part  of  the  air  which  eDten 
at  A,  fig.  8.  and  9.  patTes  through  air-Aues  on  the  other 
fide  of  the  fire-fiue,  purfues  a  parallel  couiie  witb  the  fiifi, 
and  gives  out  a  current  of  warm  air  to  the  room  at  «\ 
aperture  H.  This  tSsSi  mi^  be  obtained  in  a  mucli 
higher  degree,  if  the  doors  of  the  chambers  and  alh-hole 
are  opened  :  ihould  the  hand  or  face  be  then  brougb^ 
near,  they  would  be  £finned  with  a  ilieam  of  waim  ar, 
elpecially  from  the  upper  chamber. 

"  By  means  of  this  ftove  I  have  evaporaled  milk  to. 
drynef$,  wiihout  buming  or  difcolouring  it  \  and  lur^ 
dried  cherries,  pluros,  and  other  iruits,  io  as  to  imitate 
thofe  which  are  received  from  abroad.  I  have  repeit- 
edly  dried  colours  and  the  moit  delicate  iiibAances  witli. 
out  the  AighteA  injury,  even  though  the  operation  pro- 
ceeded  quickly. 

"  The  height  of  the  flove  is  aboat  five  £eet  and  ahalf; 
its  diameter  two  feet  and  a  half,  and  that  of  the  floes  four 
inches.  The  extemal  part  is  conAruded  of  brick,  and 
the  interaal  parts  of  thin  Ryegate  or  fire-flone,  exc«pt 
the  top  of  the  fire-place,  whlch  is  a  plate  of  cafi  iioo^ 
Were  tt  to  be  whoUy-ioimed  of  iron,  its  cSeds  would 
neceirarily  be  more  powerfuI. 

"  Fig.  10.  reprefents  an  extenfioa  of  the  plan,  in  which 
floves  of  this  kind  may  be  advantageouily  conneded  nrith 
one  or  mote  fumaces  for  chemical  or  other  ales.  Tbe 
fire-place,  brought  out,  either  in  front  or  on  one  fide,  by 
the  prefent  pofitions  of  its  crown  I,  form$  a  reverfaera- 
tory  furaace,  or  will  make  a  fand-bath  by  reverfing  it. 

"  The  fpace  occupied  by  the  fire-place  in  fig.  8.  mjy 
in  this  be  converted  into  apattments  for  evaporating  fub-. 
ilances,  or  occafionalIy  for  cooling  them  by  an  oper.ing 
at  K  to  admit  cold  air,  while  the  warm  air  of  the  itoTt 
is  excluded  by  a  regifler  or  door.  The  dotted  lines  ihow 
the  manner  in  which  a  lecond  fttmace  may  bc  conneSed 
by  an  opening  into  the  flue  at  L. 

"  In  addition  to  the  ufes  already  pointed  out,  diis- 
flove  would  probably  be  found  extremely  feiviceable  iit 
diyingjapannersgoods,  and  conruming  the  noxious  tiuiie» 
and  gas  which  aiile  from  the  oil  and  vamiih  ided  in  this 
bufinefs. 

"  Snce  the  ftove  is  not  limited  lo  any  certain  dimcB- 
fions,  it  might  Be  adapted  to  the  drying  of  malt  and 
liops,  pcrhaps  of  herbs,  cora,  and  feeds  generally.  k 
might  alfo  be  accommodated  to  the  purpores  of  the  fagsr. 
bakers,  conne£led  with  the  great  fires  thcy  employ  ibr 
their  boilers.  It  has  been  ihown  to  be  ufefiil  in  the  con. 
fe£lionerf  art,  and  probably  it  may  be  equally  ^a  in  bak- 
ing  bifcuits  for  the  navy  ;  nor  Iefs  fo  in  drying  linen  Tor 
the  laundref<i,  dyer,  calico-printer,  and  blescher.  I  hare 
myfe1f  found  it  well  accomroodated  for  a  chemical  elabo- 


ratory ' 


.«R* 


STOURBRIDGE,  or  Storbich,  the  name  of  a^|* 
field  near  Carabiidge,  noted  for  its  famcus  fair  kept  an- 
roially  on  the  ^th  of  September,  and  which  continiici 
for   a    fortnight.     The  conamodities  are,  hories,  bops, 
iiQn,  wool,  leather,  cheere,  &c.     This  place  is  »!& 
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Mted  i^  »1  exoeUent  ^ecies  of  clay  eapaUe  of  refiiU     fituated 
iog  an  intenfe  heat,     It  is  ured  in  niaking  pots  for 
glals-Itoaii»,  fire-biicks,  &c. ;  and  is  fold  at  an  high 
price. 

STOW,  the  name  of  a  market-town  in  GlouceAer- 
ihire  in  England,  iituated  in  W.  Long.  i.  50.  N.  Lat. 
ji.  54.  It  is  alfo  the  nane  of  a  fine  ieat  of  the  mar- 
quis  of  Buckingham  in  Buekinghamihire.  Here  are  the 
heil  gardens  in  England,  adomed  with  boils,  Aatues, 
'  obelidcs,  pavilions,  and  temples.  It  is  two  miles  £i:om 
-  the  tonrn  of  Buckingharo. 

-    Stow, /o&a,  theinduilrions  hif!orian,  fon  of  Tbomas 
Stow  merohant-taylar   of  St   Michael's,'  Comhill,  in 
London,  was  bom  about  the  year  1525.     Of  the  early 
part  of  his  life  we  know  vrry  little,  except  that  he  was 
bred  to  his  fiather's  buiineis,  which  in  the  year  1 560  he 
relinquiihed,  devoting  himfdf  entirely  to  the  Iludy  of 
our  andent  hiilarians,  chn>nicles,  annals,  charters,  re- 
giilera,  and  records.     Of  thefe  he  made  a  confiderable 
colle^lion,  travelling  fur  that  purpofe  to  diATerent  parts 
of  the  kingdom,  and  tranlcribing  fach  manufcripts  as  he 
could  not  purcbiaiĕ.     But  this  pTofeirion  of  an  antiquary 
being  attended  with  no  prefent  emolument,  he  was  ob- 
liged  for  fubfiftence  to  retum  to  his  trade. — It  happen- 
ed,  howeyer,  that  his  talents  and  neceiTuics  weiĕ  made 
'  knoivn  to  Dr  Parker  archbilhop  of  Conterbury  ■,  who 
being  himfelf  an  antiquary,  encouraged  and  enabled  Mr 
Stow  to  profecute  hi<  darling  iludy.     In  tbofe  times  of 
perfeculion,  though  Eliaabeth  was  then  upon  the  throne, 
noneil  John  Stow  did  not  eicape  danger.    His  colledion 
of  Popiih  records  was  decmcd  caule  of  fufpicion.     liis 
yaongei  brother  Thomas  preierred  no  lefs  than  140  ar< 
ticles  againil  him  before  the  ecclefiaftical  commiinon  ; 
bttt  tbe  pioof  being  infuflicient,  he  was  acquitted.     In 
I  c6  7  he  iirft  publiihed  his  Summary  of  the  Chroiucles 
ot  England.     About  the  year  1584  he  began  his  Sur' 
vey  of  London.    In  1585  he  was  one  of  the  two  col- 
leAors  fbr  a  great  muiier  of  LimeAreet  ward  :  in  the 
£unc  year  he  pciitioned  the  corporation  of  London  to 
beilow  on  him  the  benefit  of  two  freemen,  to  enable 
him  to  publiih  his  farvey  ;  and  in  1 589  he  petitioned 
agaiR  for  a  penSon.     Whether  he  lucceeded,   is  not 
knowiu     He  was  principally  concerned  in  the  fecond 
ediiion  of  Holinlhed's  chronicle,  publiihed  in  1587.   He 
alio  corredted,  and  twice  augmented,  Chaucer's  works, 
pubiiihed  in  1561  and  in  1597-     His  farvey  of  London 
was  firil  publilhed  in  1 598.    To  thele  laborious  works 
he  would  have  added  hb  large  Chromcle,  or  Hiilory  of 
England ;  but  he  Hved  only  to  pubKih  an  abftra£I  of  it, 
-«mder  tbe  title  of  F/ores  Hifloriarum.   The  folio  volume, 
'wbich  was  pnnted  after  his  death,  wlth  tbe  title  ol Seow*f 
Chronicle,  was  taken  from  his  papers  by  Edmund  Howes. 
Haying  thus  fpent  his  life  and  fortune  in  thefe  laborious 
parfutts,  he  was  at  Iaft  obliged  to  Iblicit  the  charitable 
and   well  difpofed   for  relief.     For  this  purpafe,  King 
James  I.  granted  him,  in  1603,  a  brief,  which  was  re- 
newed  in  1604,  author!zing  him  to  colIe6t  in  churches 
the  beneiadions  of  his  fellaw-citizcns.     He  died  in  A> 
pril  1635.  aged  80  ^and  was  buried  in  his  pariih  church 
of  St  Andrew'»,  Underihaft,  whcre  his  widow  ere£led  a 
decent  moniiment  to  his  memory.    John  Stow  was  a 
moil  ii-N^eiatigable  antiqttarian,  a  faithful  hiilorian,  and 
on  honeli  man. 

STOWMARKET,  a  towi  of  Suffolk,  in  England, 
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ih  £.  Long.  i.  6.  N.  Lat.  52.  16.    It  ta  • 

Jarge  handfome  place,  fitnated  between  the  branijhes  of 
the  rivers  Gypping  and  Orwell,  and  i<  rematkable  for 
having  the  beil  cherrics  in  England. 

STOWAGE,  the  general  difpofition  of  ihe  feveral 
materials  contained  in  a  ihip's  hold,  with  regard  to  theit 
figure,  magnitude,  or  iblidity. 

In  the  ilowage  of  diSerent  articles,  as  ballaA,.  caiks, 
cafes,  bales,  and  boxes,  thcre  are  feveral  general  rule* 
to  be  obferved,  according  to  the  circurailanccs  or.qua. 
lities  of  thofe  materials.  The'  caiks  which  contain  any 
liquid  are,  according  to  the  fea  phrafe,  to  be  bung-uft 
and  bUge-frety  i.  e.  clofely  wedged  up  in  kn  horisMntal 
poGtion,  and  reib'ng  on  their  quarters  :  fo  that  the  bil. 
ges  where  they  are  tbickell  being  entircly  free  all  round, 
cannot  rub  egainil  each  other  by  the  motion  of  the  vef- 
fel.  Dry  goods,  or  fuch  as  may  be  damaged  by  the 
water,  are  to  be  carefully  incIofed  in  caiks,  bales,  cafes, 
or  wrappers  j  and  wedeed  off  from  the  bottom  and  fides 
of  the  ihip,  as  well  as  nrom  tbe  bow,  mefts,  and  pump* 
well.  Due  attenlion  muft  likewiie  be  had  to,thcir  dir. 
poHtion  with  regard  to  each  other,  and  to  the  trim  and 
centre  of  gravity  of  tbe  ihip  $  fo  that  tbe  hcavieft  may 
always  be  ncarcA  tke  keel,  and  the  lightcA  gradually 
above  them.    ' 

STRABISMUS,  fquinting.     See  MEmciNE  Inde*. 
STRABO,  a  celebrated  Greck  gcographcr,  philofo. 
pher,  and  hiftorian,  was  bom  at  Amaiia,  and  was  de- 
fcended  from  a  family  fettled  at  Gnoffus  in  Crete.      He 
was  the  difcip1e  of  Kenarchus,  a  Pcripatetic  philofopher, 
and  at  length  attached  himfelf  to  the  Stoics. .     He  con. 
tra£Ied  a  ftri£l  friend{hip  with  Cornelius  Gallus,  gorer. 
nor  of  Egypt,  and  travelled  into  feveral  countries  to  ob* 
ferve  the  Stuation  of  places,  and  the  cuAoms  of  nationt. 
He  Aoariihcd  under  Anguftus,  and  died  under  Tiberius 
about  the  ycar  25,  in  a  vefy  advanced  age.-— He  com> 
pofed  feveral  works,  all  of  which  are  loft  except  his  Geo- 
graphy  in  1 7  books ;  which  are  jaRly  eftcemed  very  pre- 
cious  remains  of  antiquity,    The  two  firft  books  are  em" 
ployed  in  ihowing,  that  the  "Audy  of  geography  is  not 
only  worthy  of,  but  cven  nece&ry  to,  a  phiIofopher ; 
the  third  defcribes  Spain ;  the  fourth,  Gaul  and  the  Bri- 
tannic  iiles ;  the  fifth  and  fixth,  Italy  and  the  adjacent 
iilcs  ;  the  feventh,  which  is  imperfe£I  at  the  cnd,  Ger. 
many,  the  countries  of  the  Getse  and  Illyrii,  Taurica 
Cherlbnefus,  and  Epirus ;  the  cighth,  mnth,  and  tenth, 
Greece  wlth  the  neighbouring  iiles ;  thc  fbur  (Dllowing-, 
Afia  within  Mount  Taurus^;  thc  fifkcnth  and  fixteent}i, 
Afia  without  Taurus,  Indta,  Periia,  Syria,  Arabia  ;  and 
thc  feventeenth,  Egypt,  .^thiopia,  Carthage,  and  other 
places  of  Africa.     Strabo^s  work  was  publiihed  wtth  a 
Latin  veriion  by  Kylandcr,  and  notes  by  Ilaac  Caraubon, 
(or  rather  by  Henry  Sctimzcer,  from  whom  Cafaabon 
chieAy  ftole  them),  at  Paris,  1620,  in  folio.     Bat  tbe 
beil  edition  !s  that  of  Amfterdam  in  1707,  in  two  yo- 
lumes  £[^io,  by  the  learned  Thcodore  Janibnius  ab  Al- 
melooveen,  with  the  entire  notes  of  Xyhnder,  Cafau- 
bon,  Meuriius,  C1uver,  HoIftenit>s,  Salmafius,.Bochart, 
Ez.  Spanhehn,  CellarTus,  and  others.     To  this  edition 
is  fub{oincd  the  ChrelhimtMa;  or  epitome  of'  Strabo  ; 
which  according  to  Mr  Dodwell,   who  has  written  a 
very  elaborate  and  learned  differtat!on  about  it,  waa 
Kade  by  ibme  unknown  perfon  between  the  years  of 
Chriti  676  and  996.     It  has.  lieen  faand  iof  fomc  ufe, 
?  A.3  not 
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HOt  only  b  belping  to  cmmSt  iht  oti^mil,  but  in  fu(»- 
plyini;  in  fome  meafure  tbe  defed  in  tbe  &ventb  bo<^. 
'  Mr  Dodwell*s  differtaitioii  is  |>ie&xed  to  tbit  edition. 

STRADA,  Famianus,  •  nry  ingenious  and  leamcd 
J«iuit,  was  bornat  Rome  in  the  latler  end  of  thc  i6tb 
ceatury,  and  taughc  rbetoric  tbere,  in  ■  public  manner, 
fer  fifteen  years.  He  wrote  feveral  {»eces  upon  the  art 
4>f  eratory,  and  pcA)li(hed  (bme  orations  witb  a  view  of 
«llufir«ting  by  esample  what  he  had  inculcated  by  prc- 
cept.  But  his  FroluJi»n»s  jleatlemic^  and  his  Hifiitrm 
de  Bello  Betgieo  are  tbe  works  wbich  raired  hls  reputa- 
tion,  and  have  preferved  his  memory.  His  hiftory  of 
the  war  of  Planders  was  pubh(bed  at  Rome ;  tbe  firft 
decad  tn  1640,  the  fecond  in  1647  >  ^^  wholc  citend- 
ing  firom  the  death  of  Charles  V.  which  bappened  in 
1558,  to  the  year  1590.  It  is  written  in  cood  Latin, 
as  all  ailow ;  but  its  mertt  in  other  xefpeds  has  been 
VBTioufl7  detemuned,  His  Prolu/iones  Academicde  ft>ow 
great  ingenuity,  and  a  maAerly  {kiil  in  claAkal  litera- 
ture  'y  that  proIufion  efpecially  in  whicb  he  introduces 
Lucan,  Lucretlus,  Claodian,  Ovid,  Statius,  and  Yirgil, 
each  of  them  verfifying  according  to  bis  avn\  ftrain. 
They  have  been  often  printed.  We  know  not  the  year 
of  Strada^s  birth  or  of  his  death. 

STRAHAN,  WiLLiAM,  an  eminent  printer,  was 
born  at  Edinburgh  in  the  year  1715.  His  Ather,  who 
had  a  fmaU  appointment  in  the  cuftoms,  gave  his  fon 
the  edocation  which  cYery  one  of  decent  rank  then 
recetvcd  in  a  country  where  the  avenues  to  leaming 
were  eary,  and  open  to  roen  of  the  moft  moderate  cir- 
cumftanccs.  After  having  paffed  through  the  tuition 
of  a  grammar  rchool,  he  was  put  apprentice  to  a  printer ; 
•nd  when  ■  very  young  man,  removed  to  a  wider  fphere 
tn  that  line  of  bufine&,  and  went  to  follow  his  trade  in 
London.  Sober,  cUligent,  and  attentive,  while  his 
«moluments  w«re  fbr  iome  time  very  fcanty,  he  contri- 
▼ed  to  live  rather  \athin  than  beyond  his  income }  and 
though  he  married  early,  and  wilhout  fuch  a  provi(ion 
•s  prudence  might  have  looked  iat  in  the  eft«Uifltment 
of  a  family,  fae  continued  to  thrive,  and  to  better  his 
circimiftances.  This  he  would  oiten  mention  as  an  en- 
cottragement  to  early  matiimony  ;  and  ufed  to  fay,  that 
he  never  had  a  child  bom  that  Providencc  did  not  fend 
feme  increafe  of  income  to  provide  for  the  increare  of  his 
houfehold.  With  fufi)cient  vigottr  of  mind,  he  had  that 
happy  flow  of  animal  fpirits  that  is  not  eafily  diiiMHiraged 
by  unpromiAng  appearances. 

His  abilities  in  bis  proieflion,  accompanied  with  per- 
■  fied  integrity  and  unabating  diligence,  enabled  him,  af- 
ter  tbe  Sr^  diftlcultie«  were  overcomc,  to  advance  with 
sapid  fuccef8.  And  he  was  one  of  the  moft  flourifliing 
aien.of  the  trade,  when,  in  tbe  year  1770,  he  purcha. 
led  ■  Atare  of  the  patent  Ibr  king*s  ptinter  of  Mr  £yre, 
with  wbom  he  maintained  the  moft  cordial  intimacy  du- 
ring  the  reft  of  his  liiie.  Befide  the  emolnments  arifing 
from  this  appointment,  as  well  as  from  a  very  exten'five 
pri^ate  bnfii)eft,  be  now  drew  largely  A-om  a  field  which 
Tequired  fbme  degree  of  fpeculative  fagacity  to  cultivate 
on  accoont  of  the  great  literary  property  which  he  ac- 
quired  by  purchafing  the  f>opy-rights  of  the  moft  cele- 
brated  authors  of  fks  time.  In  this  his  liberality  kept 
pace  wtth  his  prudence,  and  in  fbme  cafes  went  perhaps 
nther  beyond  it.  Never  had  liich  rewardt  been  ^iven 
ko  tbc  htboura.  of  Uteraiy  mcn  •s&ow  weccRceiTBd  £cam 


,bim  «nd  his  aSitiates  in  thole  patdafi;i  «f  «Bpy-4^^hli  MH 
from  authois.  "^^^ 

Haring  now  attained  the  ii&.  great  objcA  of  faafi.  ^ 
nefs,  weallh,  Mr  Stiahan  looked  with  a  very  allawable 
ambition  on  the  ftations  of  political  lank  and  emineoce, 
Politics  had  long  occupied  his  a£live  nind,  which  he 
had  ior  many  yeais  puriucd  as  his  £fivoariLe  innfrment, 
by  correfpooding  on  that  fubjc&  witb  ibine  of  tbc  fiift 
cbaraAers  of  the  age.  Mr  Strahan^s  queries  to  Ci 
Frankli|i  in  the  year  1769,  refpeding  the  diiconteiits 
of  the  Americans,  publiOied  in  the  London  Chroaide 
of  aSth  July  1778,  ihow  the  juft  conception  be  enter- 
tained  of  the  important  confequences  of  tbat  di^wtc^ 
and  his  anxiety  as  a  good  ^ubjcĔl  to  inveitigaie,  at  tiut 
early  period,  the  proper  means  by  wiiicb  tbcir  giie. 
vances  might  be  remoYed,  and  a  permanent  barmooy 
rellored  bctween  the  two  countries,  In  the  ycai  1775 
he  was  ele£led  a  member  of  parliamcnt  for  the  boro^gn 
of  Malmibury  in  Wiltihire,  with  a  very  iUuArioas  ai- 
league,  the  Hon.  C.  J.  Fox }  and  in  the  fucceediiig 
pailiament,  ior  Wootton  Ba^t,  in  the  iaine  county. 
In  this  iladon,  applying  himfcif  with  that  induArr 
whicb  was  naturid  to  bim,  lie  wa*  a  uiĕiul  member, 
and  attended  the.  houie  with  a  iqrupuIous  punduali^, 
His  talents  for  bufine&  acquired  tbe  con&lcration  to 
witich  they  were  intitled,  and  were  not  unnoticed  by 
the  minifter. 

In  hii  political  connedion  he  was  conSaiit  to  ihe 
friends  to  whom  he  lud  firfi  been  attached,  Hc  was 
a  fte«dy  iupporter  of  that  party  wbo  were  tiuned  oat 
of  adminiAration  in  ipring  1784,  and  loft  his  feat  in 
the  houte  of  commons  by  the  djSblution  of  parliameiit 
with  which  that  change  was  followed :  a  £taatiag 
which  he  did  not  ihew  any  defire  to  iefuiDC  on  the 
rctum  of  the  new  parliament ;  ariiing  iran  a  teeGBg 
of  fome  decline  in  his  health,  which  had  rather  i«ffa«a 
ftom  the  long  fittings  and  late  bours  witb  which  tbt 
political  wanare  in  the  precetting  had  becn  attended. 
Without  any  fixed  dileafe,  his  Arength  vifibly  dechned  \ 
•nd  though  his  fpirits  furvived  his  ilrength,  jet  the  ri* 
gour  and  a£livity  of  bis  tnind  were  coi^dcrably  iaqia- 
red.  Both  continued  gradually  to  decline  till  hit  death, 
which  happened  on  tlie  ^th  of  July  1 78 j  m  the  yittjcar 
of  his  age. 

Endued  with  much  natural  fagacity,  and  an  atteiuive 
obfervation  of  Iife,  he  owed  his  rife  to  that  ftatian  of 
opulence  and  refped  which  he  attained,  rather  to  his 
own  talents  and  esertion,  than  to  any  acddeotal  occui- 
rence  of  favourabIe  or  forttmate  circumilances.  His 
mind  was  not  uninilDrmed  by  letteis  ;  and  &om  a  Jiabit 
of  attenrion  to  %le,  he  acquircd  a  caDfiderable.poition 
of  critical  acutcne&  in  the  diicemment  of  its  beautics 
and  defe£U  >  In  one  branch  of  writing  he  particolaily 
exceUed— the  epiftoIary  ;  in  which  he  not  only  Aiowed 
the  precifion  and  cleamcis  of  buCneis,  but  po&cfied  t 
neatnc&  as  well  as  a  Aoency  of  ezpicffioB  which  iew  let- 
ter-writers  have  been  kiwwn  to  furpaft.  Letter-writiag 
was  one  of  his  fiivourite  amurements ;  and  amsng  his 
con«fpondent*  were  men  of  fi)ch  •ainence  and  talals 
as  well  repaid  his  endeav^s  to  entertain  them.  Amang 
theie,  at  befbre  mcntioaed,  was  the  juiUy  cdebiatcd 
Dr  Franklin,  originaUy  a  printer  like  Mr  StialnB, 
whofe  frienddiip  and  correiiiondeiice,  notwithfisn&if 
the  diSuence  of  their  liBnuawnt*  in,  p«litii!«l  aaaMn» 
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ht  tHtOlmti  to  tnjoj  till  his  death, 
letten  which  he  received  fram  his  illuHrioiu  and  yene- 
,  rable  friend  contained  a  humorous  allegory  of  the  ftate 
ofpolitics  in  Britain,  drawn  from  the  profe(non  of  print- 
ing  ;  of  which,  though  the  do£tor  had  quitted  the  exer- 
cite,  he  had  not  fbrgotten  the  terms. 

The  jttdidous  diJpoGtion  which  Mr  Stiahan  made  of 
his  properly,  aCTords  an  e^dent  proof  of  his  good  fenre 
and  proprietj.  After  providing  muniCcently  for  his 
'  mdow  and  children,  his  principal  Rudy  ktna  to  have 
been  to  mitigate  the  atHiAion  of  thore  (and  many  there 
-were)  who  would  more  immediately  have  felt  his  lols, 
-  by  beqtteathing  them  liberal  annuities  for  their  Iives ; 
mnd  (recoUeding  that  all  of  a  profe(Son  are  not  e^ually 
provident)  he  leit  loool.  to  the  Company  of  Stationers, 
the  intered  to  be  divided  among  infirm  old  printers. 

As  the  virluous  connedions  6f  the  Iife  and  the  heart 
are  always  pleaSng  to  trace,— '0f  Mr  Strahan  it  may 
briefly  be  faid,  tbat  his  capacity,  diligence,  and  pr«bi- 
ty,  raired  him  to  the  head  of  his  profeflion.  The  good 
humour  and  obliging  difpofition  which  he  owed  to  na- 
'  ture,  he  cultivated  with  care,  and  coniinned  by  habit. 
His  fympathetic  heart  beat  tirae  to  the  joy  and  Torrow 
of  his  friends.  Hi»  advice  was  alnays  ready  to  direft 
■youth,  and  his  purfe  open  to  reUeve  indigence.  Living 
in  times  not  the  pureH  in  the  £ng!ifh  annals,  he  efcaped 
unfullied  thraugh  the  artitices  of  trade  and  the  corrup- 
tion  of  politics.  Inhim  a  drong  natural  Cigacity,  im- 
proved  by  an  extenfive  knowledge  of  the  world,  ferved 
only  to  render  refpeftable  his  unaflFei5Ied  fimplicity  of 
manners,  and  to  make  his  Chridian  philanthropy  more 
difceming  and  ufeful.  The  uninterrupted  health  and 
bappiners  which  accompanied  him  for  half  a  century  in 
the  capital,  proves  honelty  to  be  the  beft  policy,  tempC' 
rance  the  greateft  luxury,  and  the  eAential  duties  of  iife 
its  moft  agreeable  amufement.  In  his  elevated  fortune, 
none  of  his  fbrmer  acquaintanee  erer  accufed  him  of  ne- 
gleft.  Hs  attuned  profperity  without  envy,  enjoyed 
wealth  without  pride,  and  difpenfed  bounty  without 
oftentation. 

STRAIKS,  in  the  military  art,  are  Arong  plates  of 
iron,  fix  in  number,  fixed  with  large  nails  called  ^raSt- 
naitty  on  the  circumference  of  a  cannon-wheel,  over  the 
joints  of  the  fellows ;  both  to  Arengthen  the  wheel, 
and  to  iave  the  fellaws'from  wearing  on  hard  ways  or 
ftreet». 

STRAIN,  a  pun  occafioned  by  the  vioIent  extenfion 
of  (bme  membranous  or  tendinous  part. 

StbaIN,  Strefs,  in  Mĕchanict,  are  terms  tndifcrimi- 
nately  u(ed  to  exprefi  the  force  which  is  exnted  in  any 
part  of  a  machine  or  Arodure  of  any  kind  tending  to 
break  it  in  that  part.  Thus  every  part  of  a  rope  is 
equalhf  ihained  by  the  weight  which  it  furpends.  £very 
jMTt  of  a  pillar  is  eguatly  nrained  by  the  load  which  it 
iupports.  A  mill  axle  is  eqvally  twifted  and  Arained  in 
eyery  part  which  lies  between  the  part  of  the  wheel  ac- 
tuated  by  the  maving  power  and  the  part  which  is  re- 
fifled  by  the  work  to  be  performed.  £very  part  of  a 
Iever  or  j(Mft  is  difftrently  ftrained  by  a  fi>rce  a£ting  on  a. 
4ifbntpart 

It  u  erident  that  we  cannot  make  the  ftrudure  fit 
ler  its  purpo(e,  unlefs  the  ftrengt)i  at  every  part  be  at 
Ie«ft  eqttal  to  the  (hefs  liid  on,  or  the  ttrain  excited  in 
«iiM  part  It  it  no  Iefii  plain,  that  if  we  are  ignorant 
•f  the  prindplet  whicb  detennine  tbis  ftiun,  bou  in  in- 


One  of  the  lateft  tenfity  and  dbej&a,  fai  relation  to  tbe  maemtiide  and 
the  fituation  of  its  remote  cauTe,  the  only  ucurity  we 
have  fbr  (iiccefs  is  to  -  give  to  eveiy.  part  ef  the  ^em- 
blage  fuch  folidity  that  we  can  leave  no  doubt  of  its  fuf- 
Gciency.  But  daily  experiehce  (hows  us  that  this  vague 
iecuri^  is  in  many  qafes  uncertain,  if  we  are  thns  igno- 
rant.  In  all  cafes  it  is  flovenly,  unlike  an  artift,  attend^ 
ed  with  ufele(s  expence,  and  in  machtnes  is  attended 
with  a  lo(s  of  power  which  is  waAed  in  changing  the 
motions  of  a  needlelii  load  of  matter. 

It  muft  therefore  gtcatly  tend  to  the  improvement  of 
all  pro^edions  occupied  in  the  ere£Uon  or  employment 
of  fuch  ftru£lures,  to  have  a  diAind  notion  of  the  Arains 
to  which  there  parts  are  expofed.  Frequently,  nay  ge- 
nerally,  tbe(ĕ  Arains  are  not  immediate,  but  arile.  from 
the  a^on  of  forces  on  diftant  parts,  by  which  the  a(^ 
(emblage  is  ftrained,  and  there  is  a  tendency  to  rupturc 
in  every  part.  This  ftrain  is  induced  on  cvery  part,  and 
is  thĕre  modified  by  fixed  mechanical  laws.  The(e  it  ia 
our  bufine(s  to  leam  }  but  our  chief  ol^d  in  this  inve& 
tigation  i«  to  determine  the  ftrength  of  malerials  which 
it  is  nece^Tary  to  oppofe  in  every  part  to  thu  ttrain ;  and 
how  to  oppofe  tbis  ftrength  in  fuch  a  manner  that  it 
(hall  be  exerted  to  the  beft  advantage.  The  notions  ef 
ftrain  and  Arenglh  therefore  hardly  admit  of  Ceparation  }. 
for  it  is  even  by  means  of  the  Arength  of  the  interme- 
diate  parts  that  ihe  ftrain  is  propagated  to,  or  excited  in, 
the  part  under  confideration.'  It  is  proper  therefore  to 
con<iderthewholeto?etherundei  the  article  5rj)£ivcnr 
of  Malerin/t  in  mechanics. 

STRAINING,  is  the  clarification  of  a  Iiquor,  by. 
paAlng  it  through  a  fieve  or  filter.  -The  word  is  derived.' 
irom  the  Frencli,  e/lreindre;  which  is  fonned  from  ex, 
"  out  of,"  mdjriagere,  "  tp  prefs.'» 

STRAIT,  a  narrow  channel  or  arm  of  the  iea,  (hut 
up  beiween  lands  on  either  £de,  and  aSbiding  a  paSagc. 
out  of  one  great  fea  into  another. 

There  are  three  kinds  of  ftraits.     i.  Such  as  join 
one  ocean  to  another.     Of  this  kind  are  the  ftraits  ot. 
Magellan  and  Le  Maire.      2.  Tiio(i:  which  join  the 
ocean  to  a  gulf :  the  ftraits.of  Gibraltar  and  Babelman- 
del  are  of  this  kiad,  the  Mediterranean  and  Red  Cea  be- 
ing  only  large  gulis.     3.  Thofe  which  join  one  gulf  to, 
another ;  as  the  ftraits  of  Caffa,  which  jein  the  Palus 
Marads  to  the  £uxine  or  Black  fea.    The  paSTage  of. 
ftraits  is  commonly  dangerous,  on  account  of  the  rapi— 
dity  and  oppoGte  motion  of  currents.     The  mo(tcele- 
brated  ftrait  in  the  world  is  that  of  Gibraltar,  which  is. 
about  from  24  to  36  milet  long,  and  from  15  to  24 
broad,  joining  the  Mediterranean  fea  with  the  AtlantiC'. 
ocean.     The  Araits  of  Magellao,  difcovered  in  ijao.» 
by  F.  Magellan,  were  ufed  (ome  time  as  a  paAage  oot 
of  the  North  inte  .the  South  fea ;  but  fince  the  year 
t6i6,  that  tbe  ftrait  of  Le  Maire  ha»  been  difcovered,.^ 
the  former  has  been  difufed  ;  both  becaufe  Qf  its  lengtli,.. 
which  is  iiill  thiee  hundred  miles,  and  becaufe  the  navi- 
gation  thereof  is  very  dangerous,  irom  the  'wa^es  of  ihe 
North  and  South  ieas  meeting  in  it  and  clalhi.ng.    The 
ftrait  at  the  entrance  of  the  Baltic  it  called  the  Seuud; 
that  between  England  md  France,  Le  pat  d*  Calait^_ 
OT  xhe  CAaitne/.     There  are  aUci  tlie  ftraits  of  Weigatt, 
of  JeSb,  of  Anian,  of  Darit,  and  Had(bn,  &c. 

STRAKES,  or  Stkiaks;  in  a  (hip,  the  unifonn. 
ranges  of  planks  on  tbe  bottom  and  Sdes  of  a  (hip,  or. 
the  contmuatioii  of  planks  joined  to  Uk  endt  of  each' 
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otlieT,  and  teaching  from  the  (leni  to  the  flern-poft  and 
'&<hion-pieces }  the  lowel)  of  thefe,'  Which  is  called  the 
'Vorhoard-Jlrtahy  is  let  into  the  keel  below,  and  into  the 
nem  and  ilern-pod.  They  fay  allb  a  ihip  heeU  ajlraie, 
that  is,  hangs  or  inclines  to  one  iide  the  quantit}r  of  a 
whole  plank^s  breadth. 

StraKEs,  orjlrekt,  in  mining,  are  frames  of  boards 
fixed  on  or  in  the  ground,  where  they  wa(h  and  drefs 
the  fmall  ore  in  a  little  ftream  of  water,  hence  callcd 
Jhrahed  ore. 

STRALSUND,  a  Arong  and  rich  <ea>port  town  of 
Germany,  in  Hither  Pomerania,  formerIy  an  important 
trading-place.  In  1678  it  was  forced  to  furrender  to 
the  eIe£lor  of  Brandenbure,  after  1800  houfes  had  been 
bumt  to  alhes  in  one  night's  time.  After  this  the 
Swedes  defended  it  to  the  Ia(l  extremity ;  and  Chas.  XII. 
in  I7i4,came  hither  after  his  retum  out  of  Turkey.  But 
the  thrown  of  Sweden  not  being  able  to  hold  out  againd 
five  great  powers,  it  was  forced  to  fubmit  in  1715.  In 
1720  it  was  rendered  back  to  Sweden,  but  in  a  Tery 
poor  condition.  It  is  almod  ftirrounded  by  the  fea  and 
the  lake  Francen,  and  has  a  harbour  feparated  from  the 
ifle  of  Rugen  by  a  narrow  rtrait.  It  is  15  miles  north- 
weft  of  Grippfwald,  and  40  north-eaft  of  GuArow. 
£.  Long.  13.  28.  N.  Lat.  54.  17. 

STRAMONIUM,  a  fpecies  of  plant.  See  Datura, 
BoTANY  Index. 

STRAND  {Saxon),  any  (hore  sr  bank  of  a  fea  or 

freat  river.  Hence  the  ftreet  in  the  wert  fuburb$  of 
.bndon,  which  lay  next  the  ftiore  or  bank  of  the 
Thames,  was  called  the  StranJ.  An  immunity  froffl 
cuAom,  and  all  impofitions  upon  goods  or  ▼eiTels  by  land 
or  waler,  was  ufually  e^preiTed  \yjjlrand  <xjlream. 

STRANDED  (firom  the  SaxoaJlrand),  is  when  a 
ftiip  is  by  tempeft,  or  by  ill  fteerage,  run  on  ground, 
and  fo  periihes.  Where  a  TelTel  is  ftranded,  juftices'of 
the  peace,  &c.  ftiall  command  conftabIes  near  the  fea- 
coafts  to  call  aflriftance  for  the  prerervatton  of  the  (hip  ; 
and  officers  of  men  of  war  are  to  be  aiding  and  aftifting 
thereto. 

STRANGE,  SiR  Robert,  an  eminent  engraver, 
who  carried  the  art  to  great  perfe£lion  in  this  country, 
and  was  diftinguiftied  not  only  as  an  artift,  but  highly 
refpe£led  and  beloved  on  account  of  his  private  virtues 
and  domeftic  habits.  Modeft  as  he  was  ingenious,  he 
ufed  to  fay  that  the  works  of  an  artift  (hould  ferve  for 
liis  life  and  monument.  His  works  no  doubt  will  per- 
petuate  his  name  whilft  any  tafie  for  the  fine  arts  re< 
mains. 

Sir  Robert  Strange  was  born  in  the  ifland  of  Pomona 
in  Orkney,  July  the  l^th  1721 ;  and  died  at  London 
July  the  jth  1792.  He  was  lineally  defcendcd  from 
David  Strange  or  Strang,  a  younger  fon  of  the  family 
of  the  Stranges  or  Strangs  of  Balca&y,  in  tbe  county 
«}f  Fife,  who  fettled  in  Oikney  at  the  titne  of  the  Re- 
fbrmation.  But  as  there  wert  no  males  remaining  of  the 
elder  branch  of  the  Stranges  of  Balcaiky,  Sir  Robert 
became  the  male  reprefentative  of  it,  and  was  found  by 
a  legal  invrftigation  to  have  a  right  to  the  armorial 
bearings  and  every  other  mark  of  honour  belonging  to 
that  ancient  fam!]y. 

He  received  his  clailical  education  at  KirkwaU  in 
Orkney,  iinder  the  care  of  a  learncd,  worthy,  andmuch 
rerpcAed  gentleman,  Mr  Murdoch  Mackenzie,  who  has 
rendered  inSnite  fĕrvice  to  his  country  by  the  accurate 
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furveys  and  charts  he  has  giren  of  the  idands  of  OAatj^  jm 
and  of  the  Briti(h  and  Iri(h  coafts..  <^H 

Originally  inlended  for  the  law,  Mr  Strange  fbon  be- 
came  tired  of  that  profe(non,  and  perceived  tnat  his  gc- 
nius  decifively  led  him  to  the  arts  of  drawing  and  eo- 
graving.  For  this  purpofe  he  was  introduced  to  tbe 
late  Mr  Richard  Cooper  at  Edinburgh,  the  onlj  per&n 
there  who  had  then  any  tafte  in  that  line  of  the  Gne 
arts.  He  was  bound  with  him  as  an  apprentice  for  £x 
Years ;  chiring  which  time  he  made  fuch  progrels  in 
his  new  profeflion,  that  his  fiiends  entertaincd  the 
higheft  espedation  of  his  fucce(s  ;  nor  were  they  diiap. 
pointed. 

In  the  year  1747  he  married  Ifabella,  only  daughter 
of  William  Lumi(den,  (bn  of  Bilhop  Lumifden  ;  and 
foon  after  his  marriage  he  went  to  France,  where  with 
the  moft  ardent  appUcation  he  profecuted  bis  ftndie$, 
chieAy  at  Paris,  under  the  diredion  of  the  celebrated 
Le  Bas,  who  engraved  many  excellent  ptints  from  the 
Dutch  painters.  It  was  from  Le  Bas  he  had  the  firft 
hint  of  the  ttfe  of  the  iiiftrument  commonly  called  tie 
dry  ueedle  i  but  which  he  aiterwards  greatly  improved 
'by  his  own  genius,  and  which  has  added  fuch  fupeiior 
beauties  to  his  engravings. 

In  the  year  1 751  Mr  Strange  removed  with  his  (a- 
mily  from  Edinburgh  and  fettled  at  London,  where  he 
enffraved  feveral  fine  hirtorical  prints,  which  juftly  ac- 
quired  to  him  great  reputation.  At  this  period  hiftori- 
cal  engraving  had  made  little  progrefs  in  Britain,  and 
he  may  be  properly  confidered  as  its  fitther. 

The  admiration  he  always  had  for  the  works  of  the 

Keat  Italian  paintcrs  made  him  long  defire  to  vifit  Ita- 
,  ,  the  feat  of  the  fine  arts  ;  and  the  farther  he  advao- 
ced  in  life,  he  became  the  more  perllinded  that  a  jour- 
ncy  to  that  country  was  eAential  to  an  artift  who  hsd 
the  laudable  ambition  to  excel  in  his  profeflion.  He 
therefbre  undertook  this  joumey  in  the  year  1760.  In 
Italy  he  made  many  admirable  drawings,  feveral  of 
which  he  afterwards  engraved.  Thefe  drawings  are 
now  in  the  pofle(Iion  of  Lord  Dundas. 

£verywhere  in  Italy  fingu1ar  marks  of  attention  were 
beftowed  on  Mr  Strange  -,  not  only  by  great  perfonage>, 
but  by  the  principal  academies  of  the  fine  arls  in  Uiat 
country.  He  was  made  a  member  of  thc  acadenues  of 
Rome,  FIorence,  and  Bologna,  and  profefibr  hi  the 
royal  academy  at  Parma. 

To  ihow  the  eiiiroation  in  which  his  talenta  weie  held 
at  Rome,  we  cannot  but  record  the  fotlowing  anecdote. 
Thc  ctiling  of  the  room  of  the  Yatican  libraiy,  in 
which  the  colledion  of  engTavings  is  kept,  is  elegant- 
ly  painted  by  Signor  Rotranelli.  It  repreients  the  pro- 
grefs  of  engraving  \  and  the  portraits  of  the  mofi  emi* 
nent  artiAs  in  that  line  are  there  introduced,  among 
which  is  that  of  our  artift.'  Under  his  arm  he  holds  a 
portfolio,  on  which  his  name  is  infcribed.  He  is  tbe 
only  Britilh  artift  on  whom  this  henour  has  been  (on- 
ferred. 

In  France,  whcrc  he  reHded  many  years  at  di£ttait 
periods,  his  talents  lik'ewife  received  every  mark  of  at- 
tention  that  could  be  bcAowed  on  a  foreigner.  He  mi 
made  a  member  of  the  royal  academy  of  pauiting  it 
Paris. 

His  majerty  King  George  III.  ever  altcntive  to  tie 
progrcr^  of  the  fine  arts  in  Britain,  and  ienfible  of  thc 
advanlages  of  which  engravlng  particularly  -has  been  to 
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tbit  eauntry,  even  in  a  comnterciai  ligbt ; 
'  to  give  a  maik.  of  hii  royal  approbation  oi  the  «nerit  af 
Mr  Strange,  whom  he  conlidered  aa  at  the  hcad  of  his 
profe(Iion  and  the  ■great  improver  of  it — was  gndouAy 
pleafed  to  confer  Uie  honour  of  knighthood  on  him  the 
jth  of  Janaary  1787. 

Such  was  Sir  Rooert  Strange  as  an  artift  ;  nor  was  he 
lefs  diiUnguiOied  by  his  truly  amiable  moral  qi]alitie«» 
which  endeared  him.-  to  all  who  had  the  bappincls  to 
know  him. 

With  regard  to  his  works,  he  left  fi(ty  capital  plates, 
fttll  in  good  condition,  which  are  carefully  prereryed  in' 
Ins  family.  They  are  engraved  £rom  pidures  by  tlie 
moft  celebrated  pakiters  of  the  Roman,  Plorentine, 
Lombard,  Yenetian,  and .  other  fchooU.  Thcy  are  hi- 
dorical,  both  facred  and  profane,  poetical,  allegDrical. 

From  his  earlieil  ellablilhment  in  life,  Sir  Robcrt 
carefully  prererved  about  eiehty  copies  of  the  fineft  and 
moft  choice  imprellions  of  each  plate  he  ei^ravcd  ; 
which,  from  length  of  time,  have  acquifed  a  beauty, 
mellownefs,  and  brilUancy,  eafier  feen  than  defcribed. 
He  did  this  t^rith  a  view  of  prefenting  them  to  the  pub- 
lic  at  a  period  when  age  (hould  dirabk  him  from  adding 
te  their  number.  Thefe  he  colleAed  into  as  many  vu- 
lumes,  and  arranged  tbem  in  the  order  in  which  they' 
were  engraved.  To  each  volume  he  prcfixed  two  por-i 
traits  of  himfelf,  on  the  fame  plate,  the  one  an  etching, 
the  other  a  fini(hed  proof,  from  a  drawing  by  John 
Baptift^  Greure.  This  is  the  lad  plate  whtch  he  en- 
graved;  and  is  a  preof  that  neither  bis  eyes  nor  band. 
were  impaired  by  age.  It  likcwif«  ttiows  the  u(e  he 
made  both  o^  aquafortis  and  the  graver.  £ach  Yolume, 
beiides  a  dedication  to  tbe  king,  centains  m  introduc:- 
tion  on  the  progrefs  of  engraving,  and  critioal  reraarks 
on  the  pidtures  from  wbich  hit  engravings  aie  taken» 
The(ĕ  volumes  were  ready  to  bc  given  to  the  public, 
whenSir  Roberl*s  death  delayed  this  magnificent  publi- 
cation  ;  a  publication  which  does  fo  much  honour  to  the 
arttft,  and  to  the  country  which  gave  him  birth.  He 
died  at  London  ^th  July  1792. 
'  The  following  is  an  anthentic  catalogue  af  bis  works. 
Plate  I.  TwoHeads  of  the  author — one  an  etching,  the 
other  a  fim<hed  proof,  from  a  drawing  by  John  Baptifte 
Greufe  5  2.  The  Retum  from  Market,  by  Wouverraans  j 
3.  Cupid,  by  Vanloo  ;  4.  Mary  Magdalen,  by  Guido  } 
5.  Cleopatra,  by  the  fame ;  6.  The  Madonna,  by  the 
fame ;  7.  The  Angel  Gabriel,  by  thc  f»me ;  8.  The 
Yiigin,  holding  in  her  hand  a  book,  and  attended  by 
angels,  by  Carlo  Manrtt ;  0.  The  Virgin  ivith-the  Child 
afleep,  by  the  feme ;  10.  Liberality  and  Moderty,  by 
Gtiido ;  II.  ApoUo  rewarding  Merit  and  punifhing  Ar- 
regance,  hv  Andrea  Sacchi;  12.  The  Finding  of  Ro- 
mulus  and  Remus,  by  Pietro  da  Cortona  ;  13.  CiBfar  re- 
pudialing  Pompeia,  by  the  fame ;  14.  Three  Children 
of  King  Charles  I.  by  Vam!yke ;  15.  Belirarius,  by  Sal- 
*litorRofa;  16.  St  A^nes,  by  Dominichino;  17.  The 
Jodgement  of  Hcrciile':,  by  Nirolas  Poiiffin  ;  18.  Venu$ 
atlired  by.the  Grace<!,  by  Guido ;  19.  and  20.  Juftice 
»nd  Meeknefs,  by  lUphael;  21.  The  OSTspring  of 
Lore,  by  Goido ;  22.  Cupid  Sleeping,  by  the  ^arne ; 
2^.  Abraham  giying  up  the  Handmaid  Hagar,  by 
Guercino ;  24.  Ellher  e  Suppliant  before  Aliafuerus, 
by  the  fame  ;  .»5.  Joreph  and  Potiphar's  Wife,  by 
Guido ;  16  Venu»  Blindin^  Cupid,  by  Titian ;  27. 
Yenus,  by  the  fame  j    2S.  Danae,  by  thc  fcme  j   29. 
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and  defiroas  Portrait  of  King  Cbarles  L  by  Vandyke  ;  30.  The  Ma^ 
donna,  by  Correggio ;  31.  St  Ceecilia,  by  Raphael ;  32, 
Mary  Magdalen,  by  Guido  ;  33.  Our  SaViour  appcar- 
ing  to  his  Mother  afler  his  Refurreflion,  hf  Guercino ; 


J4.  A  Mother  and  Child,  by  Parmegiano ;  35.  Cupid 
leditating,  by  Schidoni ;  36.  Laomedon  King  of  Troy 
deteAed  by  Neptune  and  ApoUo,  by  Salvator  Rofa  y 
37,  The  Death  of  Dido,  by  Guercino ;  38.  Venus  and 
Adonis,  by  Titian ;  39.  Fortune,  by  Guido  ;  40.  Cleo- 
patra,  by  the  fame ;  41.  Two  Children  at  School,  by 
Schidoni  j  42.  Mary  Magdalen,  by  Correggio ;  43. 
Portrajt  of  King  Charles  I.  attended  by  the  marquis  of 
Hamitton,  by  Vandyke ;  44.  Queen  Henrietta,  attend- 
ed  by  the  Prince  of  Wales,  and  holding  in  ber  arma 
the  Duke  <jf  York,  by  the  fame  ;  45.  ApotheoSs  of  the 
Royp.l  Children,  by  Weft  j  46.  Thĕ  Annunciation,  by 
Guido ;  47.  Portrait  of  Raphael  Sancio  D'Uibino,  by. 
hifflfelf ;  48.  Sappho,  by  Carlo  Dolci ;  49.  Our  Saviour 
adecp,  by  Vandyke  j  50.  St  John  in  the  Defert,  by 
Murillo. 

STRANGER,  in  Law,  denotes  a  perfon  who  is  notf 
privy  or  party  to  an  iih  Thus  a  ftranger  to  a  judge- 
ment  is  he  to  whom  a  judgement  does  not  belong  j  in 
whtch  fenfc  the  word  Aands  direAI]^  oppofed  to  party 
or  priyy. 

STRANGLES,  in  Parrtery.  See  that  article,, 
N°48i. 

STRANGURY,  a  fuppreflion  of  urine.    See  Medi-, 

CINE  I»df>t. 

STRAP,  among  furgeons,  a  fort  (if  band  uled  t» 
ftretch  out  limbs  in  the  ^tting  of  broketi  or  disjointed, 
bones. 

Strap,  in  a  ftiip,  the  rope  which  is  fpliced  about  any 
block,  and  made  with  an  eye  ta  faften  it  anywhere  on 
occafion.. 

STRAPS,  in  the  manege.  The  Araps  of  a  (addle 
are  fmall  leather  ftraps,  nailed  to  the  bows  of  the 
faddle,  with  which  we  make  the  girths  faft  to  the 
faddle. 

STRAPADO,  or  Strappado,  a  kind  of  military 
puniftiment,  wherein  the  criminals  hands  betng  tied  be- 
hind  him,  he  is  boifted  up  with  a  rope  to  the  top  of  a 
long  piece  of  wood,  and  let  fall  again  aImoft  to  the 
ground  j  fo  that,  by  the  weight  of  his  body  in  the 
(hock,  his  arms  are  diAocated.  Sometimes  he  is  to  un- 
dergo  ihree  ftrapadoes  or  mare. 

STRASBURG,  an  ancient,  large,  handlbme,  and 
ftrong  city  of  France,  in  Alface,  with  a  population  of 
40,000.  It  contains  about  200  Aieets,  part  of  which 
are  very  naytow,  and  moft  of  the  houles  are  built  after 
the  ancient  tafte.  H6wever,  there  are  a  great  number 
of  handfome  buildings,  fuch  as  the  hotel  of  the  marAial 
of  France,  who  is  commander  of  the  city  ;  the  hotel  of 
the  cardinal  of  Rouen,  the  bilhop^s  palace,  the  JePuits 
college,  the  royal  hofpital,  the  hetel  of  Heire-Darmr 
ftadt,  the  arrenal,  the  town-houle,  and  the  cathedral. 
It  has  a  wooden  bridge  over  the  Rhine,  which  is  thought 
to  be  one  of  the  fineft  in  Europe ;  as  is  likewife  the  ca-, 
thedral  church,  whofe  tower  is  tbe  handfomeft  in  Ger- 
many,  and  the  clock  is  greatly  admired  by  all  travel- 
lers.  Some  look  upon  it  as  one  of  the  wonders  of  the 
world,  and  the  fteeple  is  allowed  to  be  the  higheft  in 
Europe.  The  clock  not  only  Aiows  the  houis  of  the 
day,  but  the  motion  of  the  fiin,  moon,  and  ftars.  A- 
mong  olhec  tbings  thcre  is  an  angel,  which  turns  an 
X        "^  bour* 
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"Strkdjurg,  b«ir>gl«rs  eyery  hout ',  and  the  twelve  apoAlM  proclaim 
Strat».  ^  goo„^  by  cach  of  them  ilriking  a  blow  with  a  hammer 
on  a  beU.  There  i»  likewi&  a  cock,  which  is  a  piece  of 
clock-work,  that  crows  eyery  hour.  There  are  700 
tteps  np  to  the  tower  or  Aeeple,  it  being  500  feet  high. 
It  wat  a  free  and  imperial  citj  )  but  the  king  of  Prance 
became  maHer  of  it  ia  1681,  and  greatly  augmented 
the  fortification$,  though  before  it  liad  365  cannon. 
The  inhabitants  were  rormerly  ProteAaats,  and.carried 
on  a  great  trade  ■,  but  moft  oi  them  haTe  bcen  obiiged 
to  embrace  the  Romiih  fuperilition,  though  there  is  Sill 
a  fbrt  of  toleralion.  Sucb  was  Straiburg  before  the 
French  revolution  ;  what  it  is  now  we  hare  not  leiTure 
to  inquire.  It  is  feated  on  the  riTer  111,  55  miles  north, 
«f  Bafil,  1 1 2  fouth.weft  of  Mentz,  and  355  eaft  of 
Paris.     £.  Long.  7.  51.  N.  X^l.  48.  35. 

STRATA,  in  Natura/  Hi/lory,  the  Teyeral  beds  or 
layers  of  different  matters  whereoi  the  carth  is  compoiĕd. 
See  GiOLOGT. 

The  ilrata  whereof  the  earth  is  compofed  are  fo  very 
tffferent  in  different  countries,  that  it  is  impodlblc  to 
fay  any  thing  conceming  them  that  may  be  generally 
«pplicable :  and  indeed  the  depths  to  which  we  can  pe- 
netrate  are  fb  rmall,  that  only  a  very  few  can  be  known 
to  us  at  any  rate  ;  thofe  that  lie  near  the  centre,  or  even 
•  ereat  way  from  it,  being  for  ever  hid.  One  rcafbn 
why  we  cannot  penetrate  to  any  great  depth  is,  that  as 
We  go  down  the  ur  becomes  foul,  loaded  with  perni* 
aous  yapours,  inAammable  air,  fixed  air,  &c.  which  de- 
ilroy  the  miners,  and  there  is  no  poffibiIily  of  going  on. 
In  many  places,  however,  thefe  vapours  become  pemi- 
cious  much  fooner  than  in  others,  parlicularly  where 
fulphureous  minerals  abound,  as  in  mines  of  metal,  coal, 
&c 

But  however  great  differences  thcre  may  be  among 
the  under  ibata,  the  upper  one  is  in  fome  rerpefls  the 
fime  all  over  the  globe,  at  leaft  in  this  rerpe£l,  that 
it  Is  fit  for  the  fupport  of  yejgetables,  which  the  othert 
are  not,  without  long  eipoture  to  the  air.  Properly 
fpeaking,  indeed,  thc  upper  ftratum  of  the  earth  all 
round,  u  compofed  of  the  pure  vegetable  mold,  though 
in  many  places  it  is  mixed  with  large  quantities  of 
«ther  ftrata,  as  clay,  (and,  grave],  &c. }  aiid  hence  pro- 
ceed  tlie  differences  of  USi»  <b  well  known  to  thofe  who 
pradile  agriculture. 

'It  has  been  fuppoled,  by  fome  naturaMs,  that  the 
diAierent  ftrata  of  which  the  earth  is  cempofed  were 
originally  ibrmed  at  the  ereation,  and  have  continued 
in  a  manner  immutable  ever  fince :  but  this  cann^t  pof- 
fibly  have  been  the  cale,  Gnce  we  find  that  many  of  the 
ftrata  are  ftrangely  intermixed  with  each  other  ;  the 
bones  of  animals  both  marine  and  terreftrial  are  fre- 
qttently  found  at  great  depths  in  the  earth  ;  beds  of 
oyfier-(hells  are  found  of  immenfe  extent  in  feTeral  coan- 
tties ;  and  conceming  thele  and  other  ft)el1.fi(h,  it  is  re> 
aiaikable,  that  they  are  generally  found  much  Tarther 
ftoiB  the  fiir&ce  than  the  bones  or  teeth  either  of  ma-, 
line  or  tencArial  antmals.  Neither  are  the  Oiells  or 
Other  remains  of  fi(h  faund  in  thole  countries  adjoining 
to  the  reas  where  they  grow  naturally,  but  in  the  non 
£ftant  regions.  Mr  Whitehur^,  in  his  Inquiry  into  the 
Original  State  and  Forroation  of  the  Earlh,  has  given 
the  following  account  of  many  different  kindsot  ani- 
ouls,  whole  (hells  and  other  remains  or  tnmue  ate  ibund 
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in  Enghnd}  tjhoaj^  at  piw/Crat  the  Ikng  annstls  aie 
aot to  oe iMindeKcpt intiw  £«fi aodWett Indli» 

J  CATALOGUL  e/*  F.XTSAlfKOUS  EOSSILS,  /howi^ 
where  they  mrt  Jug  t^  ;  »lj*  their  nttite  Clmattt. 
Mqfl{y/eieQeJJrom  lie  euriom  Cakinet  of  Mr  NiU.- 
iON,  M  King-ftreet,  Red-I^pn  £ti]uare. 

Their  namrs,  anil  Plicn  ^ititte  (bund.  Natim  CTunateSb 

CHAMBKRKir  NAtrriLDS.     Sheppyy  Chtue/e  Ocetm,  eni 

iHands  ;   Richmond  in   Surrey  ;  (  other  Parts  ejihat 

Sherbone  in  Dorfetfture,       •       j  great/ea. 
TrsTH  OF  Sharks:  Sheppyidand,*' 

Oxfi>rdfltire,  Middlefex,  Suney, 

Northamptonftiire, 
Sea.J^oktoise,  feveral  kinds ;  the  S 

HewiJbiU,LoggerheaJ,atuiGreen\Wefl  Ituiiet.  ' 

fpecies.     Sheppy  idand,       .       J  ' 

Mancroyi  Tree  Otsters.  Shep- 1  ■ar  J, ','  ,■ 

pyiAand,  '     .         .         .     "^  \WeJl  htdtet. 

CoxcoMB  Tkik  Otsteks.    Ox-"J 
fordftiire,  Gloucefterftiire,  Dor-  K  Cdafl  of  GtttKO.    ' 
lctfliire,  and  Hanover,     '  -         J 

YERTEBILsWPALATESe/r^Oa."!   p   a         jmmi 

BES.     Sheppy  ifland,  and  many  l  ^"j-"^  ^'^  ^ 
other  parts  of  England,       -       J  * 

Crocodile.  Germany,  Derby-*] 
fl)ire,  NottinghamAiire,  Oxford-  • 
flure,  and  York(hirF,         -  , 

Ox{ori.jEafl  amdWe/th- 
din. 

Oxford- ^  rrr /1   r     i- 

Wift  Mtdut. 


WiAUdut. 
Eqft  Lldiĕt. 


Alligator*s  Teeth. 

(hire,  Sheppy  ifland, 
The  Bansed  Buccinum. 

Aiire,  and  the  Alpt, 
The  DiPPiN-G-SKAno,  and  StAR.' 

FlsH.     Sheppy  ifland, 
Tail  Buccikum.    9>cppy  iiland,'   , 

JHordel  Cliff,  HampOure,      •      y 

Nothing  has  more  perplesed  tbofe  wbo  nndertalM  t> 
form  theories  of  the  earth  than  theie-appearanccs.  SsM 
have  at  once  boldly  ai&rted,  from  thefe  and  ether  pbe- 
nomena,  that  thc  world  is  etctnal.  Others  have  had  re- 
courfe  to  the  univerfal  deluge.  Somc,  amon^  wbon  is' 
the  Count  de  Bu^on,  endeavour  to  pfove  that  the 
ocean  and  diy  land  aie  perpetually  changing  placcs; 
that  for  many  ages  the  higheft  mountains  havc  bctn 
covercd  with  water,  in  confcquencc  of  which  tbc  ms- 
rine  animals  juft  menlioned  were  geneiated  in  fiicb  vaft 
quantities,  tbat  the  waters  will  again  cover  theGs  moui-' 
tains,  the  habitable  part  of  the  earth  bcsome  iĕa,  tad 
the  fea  become  diy  land  as  betorc,  &c.  Others  have 
imagtned  that  they  might  be  occafioned  by  yolcannn^ 
eartbquakcs,  &c.  which  confound  tbe  di&reat  Siaia,- 
and  oitcn  inteimix  tbe  produdions  of  tbe  iea  witb  tbofe 
of  the  dry  land. 

But  for  a  view  of  the  dl£G»cnt  ftiata  £>  &c  as  Acy 
are  known ;  as  well  as  fi>r  a  view  of  foine  of  tbe  theories 
which  have  been  propolĕd  to  account  fi>r  tbe  hnnaricii 
and  changes  of  the  earth,  fee  Geologt. 

Mr  Forfler  has  given  an  account  ot  ibme  of  tbe  iflr 
ta  of  the  Soutb-ie»  iilands,  the  fubftance  of  wbidiwy 
be  ieen  ia  the  fi>llowuig  table. 

Sotrra  Georguu 

I.  No  {bil,  except  in  a  fi;w  ciencc*  af  the  neks. 
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2>  t>iMKlaiwis  ihrte,  with  fome  irony  p>Tlicles,  in  hori» 
'     zontid  ftrata,  pcrpendiculBrljr  interiedcd  wtdi  vdn« 
«fqttartz. 

Swthem  JJlt  ^Nsw  Z£Af.AND. 

I.  F1ne  light  black  tnould,  in  (bme  places  nine  inchet 

deep,  but  generaUy  not  fo  mtich. 
S.  An  ar)^lUceous  fubftance,  nearlj  related  to  the  clafi 

of  Tauons,  tumed  into  earth  by  the  adion  of  tbe 

air.  • 

3.  Tbe  fame  fubfiance  &rther  indurated,  in  oblique 
'    ftrata,  generallj  dipping  to  the  fouth. 

Eastek  IstANO. 


I.  ReddKh-brown  iaScj  mould,  looking  as  if  it  had 

been  bumt. 
3,  Bumt  rocks,  refcmblmg  flags  or  dio&  and  other 

Yolcanic  matters. 

MAKOtlESAS. 

I.  Clajr  mixed  with  mould. 

3.  An  earthj  argilkceous  fubftance  miscd  with  tarras 
and  puzzolana. 

Otaheite. 

The  (horet  are  coral  rock,  extending  from  the  recf  en- 
'  circling  thefe  iflet  to  the  very  higb  water-mark. 
There  Mginsthe  'fand,  formed  m  fome  places  from 
fiBall  iheUt  «nd  nibbed  pieces  of  coral ;  but  in  othert 
the  (hores  are  coTcred  with  blackiih  fand,  cottCtUng 
«f  the  former'fort  mixed  with  black,  foiiteUmes  elit- 
tering,  particles  of  mica,  and  here  and  there  Iomfe 
particles  of  the  refradoi7  iron  ores  called  in  Eitg» 
land  SklM,  the  Jerrum  meaeeum  of  Linnseus,  and 
Kall,  the  m>fyhLeniimfpuma  li^vS  the  fame  aathor. 
The  ploins  £rqm  the  ihores  to  the  faet  of  the  hills 
•re  covered  with  a  y«xj  fine  thick  (Iratum  of  black 
mould,  titixed  widt  the  above-mentioned  fand,  which 
the  natives  manure  with  ihells.  The  iiril  and.lower 
tttge  of  hills  are  formed  of  a  red  ochreous*'  earth, 
ibmetimes  fo  intenblj  red,  that  the  natires  ufe  it  to 
punt  tbnr  canoes  and  cloth.  The  highei  hills  cen- 
<ft  of  a  hard,  compaA,  and  iliff  clayey  ittbilance, 
hardening  into  ilone  when  out  of  the  reach  of  the  fim 
and  air.  At  the  top  of  the  yalle^rs,  along  the  banks 
of  the  rivers,  arc  large  maSes  of  coarfe  granite  ftones 
of  various  iiuxtures  \  in  one  place  are  pillars  of  a 
'  grey,  iblid  baiidtes ;  and,  in  feveral  others,  fragments 
of  black  bafaltes. 

Fri£Ndly  Islands  and  New  Hebkides. 

The  fame  with  the  above. 

Mallicollo. 

Yellowilh  clay  mixed  with  common  fand. 

Takna,  a  Volcanic  IJland. 

The  chief  (Ireta  here  are  clay  mixed  with  aluminous 
earth,  interfperfed  with  lumps  of  pure  chalk.  Thc 
'Orata  of  the  clay  are  about  (ix  inches,  deviating  veTy 

'    little  from  the  horizontal  line. 

New  Caledonia  and  the  adjacent  IJles. 

The  ihores  confift  of  ihell-^and,  and  particles  of  quartz  ; 
-  fi)e  (bil  in  the  plains  a  black  mould  Quxed  tvith  this 
VoL.  XIX.  Part  11. 
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iand.  The  fides  of  the  hills  compofed  of  a  yelloW 
ocbreous  clay,  richly  rpangled  ^ith  fmall  particles  of  ' 
cat-filver,  or  a  whiliih  kind  of  daze,  tbe  mica  argeniea 
of  Linnseus.  The  higher  parts  of  the  hills  con(ift 
of  a  (lone  called  by  the  German  mmtn  ge/}elflein,  com- 
pofed  of  quartz  and  great  lumps  of  the  above  cat- 
filver.  The  latter  is  lometimes  of  an  intenfely  red  or 
orange  colour,  by  means  of  an  iron  ochre. 


Strati. 


**  From  Uie  above  account,  fays  Mr  Forfter,  it  ap- 
pears,  I  think,  evidently,  that  all  tlie  high  tropical  >fles 
of  the  South  fea  have  been  fabjeft  to  the  a£lion  of  voIr 
canoes,  Pyrilical  and  fulphureous  fubflances,  together 
with  a  few  iron-ftones,  and  fomc  veftiges  of  copper,  arc 
no  donbt  found  in  ieveral  of  them  :  but  the  mountains 
of  New  Caledoitia  are  the  moft  likely  to  contain  the 
iicheft  metallic  veins  ;  and  the  Tame  opinion,  I  furpe£l, 
may  be  formed  of  the  mountains  in  New  Zealand.^' 

In  the  city  of  Modena  in  Italy,  and  iot  fome  miles 
roimd  that  place,  there  is  the  moft  Sngular  arran^e- 
ment  of  ilrata  perhaps  in  the  whole  wortd.  From  Uie 
fur&ce  of  the  ground  to  the  depth  of  I4  feet,  they  meet 
with  nothing  but  the  ruins  of  an  ancient  city.  Being 
come  to  that  depth,  they  find  paved  Areets,  artiGcers 
ihops,  ftoors  of  houfes,  and  feveral  pieces  of  inlaid  work. 
Aiter  thefe  ruins  thcy  find  a  vety  folid  earth,  whicU 
one  would  think  had  never  been  removed  ;  but  a  little 
lower  they  find  it  black  and  marAiy,  and  full  of  briars, 
Sgidor  Ramazzini  in  one  place  found  a  heap  of  wheat 
entire  at  the  depth  of  24  iieet ;  in  another,  he  foun<l 
filbert-trces  mth  thar  nuts.  At  the  depth  of  about 
28  feet,  they  find  a  bed  of  chalk,  about  1 1  feet  deep, 
which  cuts  veiy  eafily ;  after  this  a  bed  of  marihy  earth 
of  about  two  feet,  mixed  with  ru(hes,  leava$,  and 
branches.  After  thts  bed  comes  another  of  chalk, 
nearly  of  the  fame  thicknefs ;  and  which  ends  at  the 
depth  of  42  feet.  This  is  foIIowed  by  another  bed  of 
marihy  earth  like  the  former ;  aiter  which  comes  a  new 
chalk-bed,  but  thinner,  which  alfo  has  a  marihy  bed 
undemeath  it.  This  ends  at  the  depth  of  6^  feet  ; 
thtT  which  they  iind  fand  mingled  with  ^mall  gravel, 
and  feveral  marine  (hells.  Thls  ftratum  is  ufuaI1y  about 
five  feet  deep,  and  underaeath  it  is  a  vaft  refervoir  of 
water.  It  is  on  account  of  this  water  that  the  foil  is 
fo  frequently  due,  and  the  ilrata  fo  well  known  in  this 
part  of  the  world.  After  coming  to  the  fandy  bottom 
above-mentioned,  the  workmen  pierce  the  ground  with 
a  terebra  or  augre,  when  the  water  immediately  fpnngs 
up  with  great  force,  and  fills  the  well  to  the  brim. 
The  flow  is  perpetual,  and  neilher  increafes  by  rain. 
nor  decreares  by  diought.  Sometimes  the  augre  meets. 
with  great  trees,  which  give  the  workmen  much  trouble  ; 
they  alfo  fometimes  fee  at  the  bottom  of  thefc  wells 
gceat  bones,  coals,  Aints,  and  pieces  of  iron. 

It  has  been  aAerted  by  fome,  that  the  fpeclfic  gra- 
vity  of  the  ftrata  conftantly  increaied  witk  the  deptli 
from  the  furface.  But  Dr  Leigh,  in  his  Natural  Hi- 
ftory  of  Lancadtire,  fpeaking  ot  the  coal-pits,  denies 
the  Arata  to  lie  according  to  the  laws  of  gravitation  } 
ob(erving,  that  the  ftrata  there  are  firft  a  bed  of  maile, 
then  free-ftone,  next  iron-ftone,  then  coal,  or  channet 
mire,  then  fome  other  Arata,  then  coal  again,  Scc* 
This  detentiined  Mr  Derham  to  make  a  nicer  in^uiry 
into  the  matter :  accordingly,  in  171 2,  he  caufed  di- 
vei$  places  to  be  bored,  laying  the  feveral  ftrata  by 
5  B  lhemfelves} 
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tilHinreIvet }  and  after«rards  detenmned  Tery  careiully 
their  fpecific  grayity.  The  refult  was,  that  in  his  yird 
the  Arata-were  graduallj  fpecificaUy  heavier  and  heavier 
the  lower  and  lower  they  went }  but  in  apother  place 
jn  his  fields,  he  could  not  perceive  any  diSerence  in  the 
Ipeciiic  gravities. 

Acqtta!nling  the  Royal  Society  therewith,  their  ope- 
rator  Mr  Haukibee  was  ordered  to  try  the  (brataof  a 
coal  pit,  which  he  did  to  the  depth  of  30  (Irata :  the 
thickneis  and  fpeci&c  gr^rity  of  each  wb«reof  he  gives 
us  in  a  table  in  the  Philofophical  Tranfa£lians  ;  and 
irom  the  whole  makes  this  in^erence,  that  it  evidenllj 
appears  the  gravilies  of  the  feveral  ftrftta  are  in  no 
manner  of  order,  but  purely  cafual,  as  if  mised  bj 
chance. 

STRATAGEM,  in  the  art  of  war,  any  devicB  for 
deceiving  and  rutpri&ig  an  enemy.  Tbe  ancjeatt  dcalt 
very  rauch  in  ilrat»gem$ :  the  moderns  wage  war  mone 
openly,  and  on  the  fquare.  Frontiiiu$  has  roade  a  col- 
ledion  of  the  ancient  Aratagems  of  war. 

STRATEGUS,  i-f»Tjry*(,  in  antiquity,  aa  oSicer 
among  the  AtbeniHiis,  whereof  there  were  two  choren 
yearly,  to  comniand  the  troops  of  the  Aale. 

Plutarch  fays,  there  was  one  chofen  &om  out  of  each 
tribe  j  but  Pollux  feems  to  fay  they  were  choien  indif- 
ferently  out  of  the  people.  The  people  tbcmfel,ves 
made  the  choice  ;  and  that  on  the  lall  day  of  the  year, 
in  a  place  called  Pnyx.  The  tvioJlraiegi  did  not  com< 
mand  together,  but  took  their  turns  day  by  day ;  as 
we  lind  frora  Herodotus  and  Comelius  Nepos.  Some- 
times  indeed,  as  when  a  perfon  was  found  of  merit 
Tallly  (iiperior,  and  exceedingly  famed  in  war,  the  com- 
mand  was  given  to  him  alone :  but  ic  was  ever  a  rule 
not  to  put  any  perfon  in  the  oiBce  but  whofe  cAatc  was 
in  Attica,  and  who  had  chUdren,  that  there  might  ba 
ibme  hoilages  and  fecurities  for  his  condu£l  and  fideli- 
ty.  Condantine  the  Creat,  befides  many  other  priv)- 
leges  granted  to  the  city  of  Athens,  honouced  its 
chief  magidrate  with  the  title  of  MijWt  Zrfsnty«f,  Mag- 
nuj  Dux. 

STRATH,  in  the  Scottini  language,  fignifies  a  Imig 
narrow  valley,  with  a  nTer  lunning  along  the  bottom. 

STRATHE;ARN,  •  beauUiia  and  e.xtenfive  vaUey 
in  Perthdiire,  bounded  on  the  north  by  the  lofty  ridge 
^  mountains  called  the  Grati^ians,  and  on  the  fouth  by 
the  Ochils,  which  are  rounded  on  the  tops  and  covered 
witb  yerdure.  It  is  caUed  Stratheam  from  the  rivec 
Earn,  which  rutu  through  the  middle  of  it  from  weft  to 
ieail  for  about  30  mUes.  On  each  fide  of  the  banks  of 
this  beautlAil  ftream  are  many  TiUages  and  country-feats 
diftii)gu<flied  for  tomantic  fituations.  Were  we  to  fingle 
(Mt  any  of  the  villages,  we  «rould  mention  CrieSr,  which 
Aands  on  a  fine  iloping  ground  on  tbe  north  fide  of  the 
£am,  and  has  been  much  adroired  by  traveUers  for 
its  fituation,  and  the  variety,  contrall,  Cngularity,  and 
beauty  of  the  prorped  which  it  affords. 

STRATHNAV|;R,  a  fubdiv!fion  or  diftria  of  the 
county  of  Sutherland  in  Scotland  ^  bounded  on  the 
•orth  by  the  ocean,  on  the  eaft  by  Caithnefs,  on  the 
iputh  by  Sutherland  properly  To  called,  and  on  the  wefi 
partly  by  Rors  and  partly  by  the  ocean. 

STR  ATIOTES,  Watir-soldier,  a  genus  of  plants 
belon^g  to  thc  cla&  polysndria.  See  ^otakt  /a- 
/iest. 


'i 


1 


]  9   T   % 

STRATO,  a  j^ibpber  of  Lam^us,,4J|jyE^  aad 

^uccelTor  in  the  fchool  01  Theophra&ns,  abont^a^S  jtm 
before  the  ChriAian  era.  He  applied  him(ĕlf  with  no- 
common  induRiy  to  the  iiady  of  nature  ;  and  «fter.tlie 
rooft  maturc  inveftigfitioRS,  hc  i»^^ff!iUA  ihat  nature  kis 
inaiumate,  and  that  there  was  no.  god.but  nature.  (S^ 
PLASTIC  Naturt).  Ha  was  appointed  preccptoi  to  Pto< 
lemy  Philadelphus,  who  npt  only  reveied  his  ahilitisi 
and  leaming,  but  alfo  rcwarded  his  labours  >fitfa  m- 
bounded  lil^rality. .  He  wrotei'  di^CRnt  tteatiio,  «H 
now  lQft.  ,,  , i^i:,  . 

STR AWBERRY.  Sec  JIswgaria,  Botahy  bjei. 

STBAWKERBr-Tree.  See  Arbmtus,  Botamt  Itdet. 

STRENGTH  or  matemals,  in  Meckaniu, 
fubjea  of  fq  mucb  importsnoe,  .tW  in  a  natiai^  ia  e]ni.iiftkci 
nent  as  this  foi  invention  99^  ingeouity  i»  all  fpecie>.of)<^ 
roanufai£IiMCS,  and.  in  partioular  io  dijUnguiihcd  £w  iti 
impraven)eRts  in  isachijgiepy  .of  cvcry  jkind,  it  is  b^ 
what  Cngular  that  no  writer  has  trtatod  it  in  tbe  detail 
wbich  its  importance  and  diSculty.demasds.  The  laia 
of  fcience  who  vifits  oux  great  maou£iAoiics  is  deligklal 
with  tbc  ingenuity  wUch  be  obierTes  in  ev«xj  part,  iIk 
innuroerable  inTcniions  which  come  even  from  indiridoal 
8rtifan$,  and  the  determined  purpofe  of  improTement  snd 
refinement  which  he  fees  in  eveiy  worhihop.  ETuy 
cotton  roill  appears  an  «cademy  of  mecbaiucal  iciciic< ^ 
and  mechanical  inventM>n  is  fp|-ea4>ng  (goro  iheic  ^- 
t^ins  oTer  ihe  whole  kingdom :  But  tbe  phUoibpher  is 
inortified  to  ,fee  this  ardent  fpirit  ia  cramped  by  ipo- 
rancc  of  principle,  and  many  of  thefe  opgmal  apd  bril- 
liant  thoughts  obfcured  and  clogged.riath  needleTssnd 
even  hurtful  additiofl«,  and  a  coroplicatioa  of  macbinoy 
which  checks  iropr9.verocnt  cven  by  its  appcarance  of  in- 
genuity.  There  is  notbing,  in  which  thjs  waat  af  iata. 
tific  education,  this  ignorancc  of  ptincipki  is  ib  &cqixnt> 
ly  obferved  as  in  the  injudicious  proportion  of  the  pMtt 
of  machines  and  other  mechanicaI'ftruSures }  praf«s- 
tions  and  forms  of  parts  in  which  the  ilrength  aod  fofi> 
tion  are  nowife ,  regtilatcd  by  tbe  Arains  to  which  1J19 
are  cxpofed,  and  wbeic  repeated  failur«s  haTC  b«co  the 
ctnly  leAbos. 

It  cannot  be  otherwife.  We  hare  no  meimi  of  in- 
Arudion,  except  two  veTy  ihort  and  abftra^d  treat& 
of  the  latc  Mr  £met&n  on  the  Aiength  o(  materials. 
We  do  not  recoUeA  a  perfarmance  in  our  language  bm 
which  our  artifts  can  get  informabon.  Tieatiies  wiittca 
cxpiefsly  00  diflferent  branches  of  mcchanical  arts  aie  tK 
tally  filcnt  on  this,  which  is  thc  bafis  and  only  fri»dfk 
of  their  performances.  Who  would  imagine  that  PucsH 
British  Carfent£R,  the  work  of  the  firft  reputstion  io 
this  country,  and  of  which  the  ible  aiin  is  to  teach  die 
carpenter  to  ere£t  folid  and  durable  ftiv^Hires,  does  Mt 
contain  one  propofition  or  one  rea^on  by  which  one  fona 
of  a  thing  can  be  ihown  te  bc  Aronger  or  ^aker  thso 
another  ?  We  doubt  very  much  if  one  cst^rpenter  in  s> 
hundrcd  can  give  a  rcafon  to  conTince  his  onn  niiBd 
tbatta  joift  is^onger.when  laid  on  its  edgethan  «hea 
laid  on  its  broad  fide.  W.f  Tpcak  in  this  Anmg  inaBiisr 
in  hopes  of  cKciting  ibine  m^n  ,of  ^cience  to  pubSk  a 
fyftem  of  inAruAion  on  this  fubje&.  Th«  limits  of  «u 
Work  will  Dot  adipit  of  a  detail ;  but  we  think  it  ntcet 
fary  to  point  out  tbe  leading  principles,  and  to  ffH  tlic 
traces  of  t^at  fyftemalic  yconBedimt  by  which  all  the 
knowledge  lAwdy  iFcfi«iIcd<  of  -tbi»  S«i%«S(.  may  !)• 
,  ,  ,,  browgte 
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k»f  bAwglit  (^etber  and  properly  arranged 

mI>'  nowattempt  in  as  bnef  a  manner  as  we  are  able, 


{d  gf     Thx  Arengtli  of  materials  arife$  immediatelj  or  uUi> 
ik    mately  from  the  coheSon  of  the  parts  of  bodies.     Our 
M)  eiaminalion  of  tU*  praperty  of  tmigible  matter  has  as 
**    jtt  been  Terj  partial  and  imperfe£l,  and  by  no  mearu 
enables  us  to  lipply  mathematical  calculaticHis  with  pre« 
cilton  and  fucce&     The  vsrious  modifications  of  cohe> 
fii>n,ia  its  differtat  appearances  of  perfed  foftnef8,  plafti< 
city,  dudility,  elaiUcity,  hardneis,  have  a  mighty  infla- 
ence  onthetttwngthof  bod^s,  but  sre  hardly  rufceptible 
of  aeafuirement.     Their  texture  alfo,  whether  uniform 
Kke  gl8fs  and  duAile  metah,  cryftallized  or  granulated 
bke  other  metals  tmi  £reeftone,  or  fibn)us  like  timber,  is 
■  drcomdance  no  leis  imjportant ;  yet  «ven  here,  aU 
thoarh  we  dinve  fome  «dvantage  from  remarking  to 
whicn  of  thefe  ferms  of  aggregation  a  fubftance  belongi, 
the  ad  is  but  imall.    AU  we  can  do  in  this  want  of 
I    general  principles  Is  to  make  ejtperiments  on  every  clafs 
I  it  of  bodie».     Accordingly  philofophers  have  endeavoured 
to  inilroA  the  publio  in  tUs  particular.     The  Royal  So- 
ciety  of  JLomdon  at  its  very  firft  iniUtution  made  many 
,    espertments  at  their  mEetings,  as  may  be  ieen  in  the 
firft  regiilers  of  the  Societ/*. '  Several  individuals  have 
added  their  experiatents.    The  moil  nuraerous  coUe^tion 
lodin  delail-is  by  Mufchenbroek,  profeffor  of  natural  philo- 
fophy  et  Leyden.     Port  of  it  was  publiihed  by  himfelf 
^*  in  hitEJiiU  de  P^Ji^ue,  in  tiro  vols.  ^to;  but  the 
''h.W  colledion  is  to  be  found  in  his  Syftem  of  Natura^ 
Philofophy,  pubSihed  after  his  death  by  Lulo&,  in  three 
vols  4to.     Tbis  was  tranilated  frora  the  Low  Dutch 
into  Prench  by  Sigaud  de  la  Fond,  and  publiAied  at 
Paris  in  1760,  and  is  a  prodigious  colleAion  of  phyiical 
knowledge  of  atl  kinds,  and  may  almott  fuftice  for  a  li- 
bmy  ef  natural  philorophy.     But  this  coUedion  of  tx- 
periments  on  the  coheiion  of  bodies  is  not  of  that'Value 
which  one  espeds.     We  prefume  that  they  were  care- 
fi)lly  made  and  faithfBlly  narrated  ;  but  they  were  made 
on  ruch  rmall  fpecimens,  that  the  unavoidable  natural 
ine(]ualities  of  growth  pr  testure  produced  irtegularities 
in  the  r^iilts  which  bore  too  great  a  proportion  to  the 
whole  qu«nti:ies  obferved.    We  may  m^ke  the  fame  re-- 
mark  on  the  experiment8  af  Couplet,  Pitot,  De  la  Hire, 
Dn  Hamel,  and  others  of  the  French  academy.     In 
ibert,  if  we  except  the  experiments  of  Buffon  on  the 
ihtngth  of  timber,  made  at  the  public  expence  on  a 
Ikrgelcale,  there  is  noihing  to  be -riiet  with  from  which 
i»e  can  obtain  abfolute  meefures  which  may  be  employed 
with  confidence ;  and  there  is  nothing  in  the  Engliih 
language  except  a  itraple  liil  by  £merfon,  which  is  mere- 
ly  B  fet  of  aARrmations,  withont  any  narration  of  circum- 
/tances,   to  enable  us  to  judge  of  the  validity  of  his  con- 
eluiions  :  bot  the  charaSer  of  Mr  £raerfon,  as  a  man  of 
knowledge  and  of  integrity,  gives  even  to  thefe  affertions 
a  coiiiiderBble  valae. 

But  to  make  ufe  of  any  esperiments,  there  muil  be 
eHBpIoyed  fome  general  principle  by  which  we  can  ge- 
■  BcntliKe  then:  refults.  They  will  otherwife  be  enly  nar- 
ntions  of  detached  faAs.  We  muft  have  fome  notion 
of  that  intsrmedium,  by  the  intervention  of  which  an 
Memal  force  applied  to  one  part  of  a  lever,  joiit,  or 
]^Uar,  occaSons  a  Hrain  on  a  diAant  part.  This  can  be 
aothin^  but  the  coheAon  between  .the  pMt*.  It  is  this 
eeuuoaiiig  force  which  it  brauj^t  inte  adion,  or,  at  we 


lliis  we  ihall  more  ihortly  exprefs  it,  exctted.  This  a^lion  is  modi- Strength  of 
fied  in  every  part  by  the  laws  of  mechanics.  It  is  this  -^titc^isls-^ 
a£tion  which  is  what  we  call  the  Jirength  of  that  part. 


and  its  effe£t  is  the  ftrain  on  the  adjoining  parts ;  andstrengtb 
thus  it  is  the  fame  force,  differently  viewed,  that  conAi-deliiicd. 
tutes  both  the  ftrain  and  the  Arength.    When  #e  con- 
fider  it  in  the  light  of  a  refiftance  to  fra3ure,  we  call  it 
Jlrength, 

We  call  evet7  thing  a  force  which  we  obferve  to  be 
ever  accompanied  by  a  change  of  motion ;  or,  more 
itriAly  fpeaking,  we  infer  the  prerence  and  agency  of  a 
force  wherever  we  obferve  the  ftate  of  things  in  refpe{l 
of  motion  dil^rent  frbm  what  we  know  to  be  the  refult 
of  the  adion  of  all  the  forces  which  we  know  to  a£l  on 
the  body.  Thus  when  we  obferve  a  rope  pievent  a  budy 
from  falling,  we  infer  a  moving  force  inherent  in  the 
rope  withas  much  confidence  as  when  we  obferve  it 
drag  the  body  along  the  ground.     The  imnudiate  ac- 
nott  of  this  torce  is  undoubtedly  exerted  between  the 
immediately  adjoining  parts  of  the^rope.     The  immedi- 
ate  effeA  is  the  keeping  the  particles  of  the  rope  to- 
gether.     They  ought  to  feparate  by  any  external  force 
drawing  the  ends  of  the  rope  contrarywife  ;  and  we  a- 
fi;ribe  ueir  not  doing  fo  to  a  mechanical  ibrce  really  op- 
pofing  this  extemal  force.    When  defired  to  give  it  a        ^ 
name,  we  naroe  it  from  what  we  conceive  to  be  its  ef-^'"'^' 
itSt,  and  therefore  if s  charafleriftic,  and  we  call  it  C0>  1.  \xom 
H£sioK.     This  is  merely  a  name  for  the  fa£l ;  but  it  isthriref. 
the  fame  thing  in  all  our  denominations.     We  know^e^ 
nothing  of  the  cauies  but  in  the  cSIeAs  ;  and  our  name 
for  the  caufe  is  in  fa£t  the  name  of  ihe  effed,  which  is 
COHESION.    We  mean  nothing  elfe  by  eravitation  or 
magnetifm.    What  do  we  mean  when  we  iay  that  New- 
ton  underftood  thoroughly  the  nature  of  gravitation,  of 
the  force  of  gravitation ;  or  that  Pranklin   underAood 
the  nature  01  the  eledric  fbrce  ?   Nothing  but  this : 
Newton  confidered  with  patient  fagacily  the  general 
fa£ls  of  gravitation,  and  has  defcribed  and  claffed  them 
with  the  utmeft  precifion.     In  like  manner,  we  (hall 
underftand  the'  nature  of  coheCon  when  we  have  dii^ 
oovered  with  eqaal  generalily  the  laws  of  cobeGon,  or 
general  faAs  which  are  obierved  in  the  appearances,  and 
when  we  have  defcribed  and  claAed  them  with  equal  ac- 
curacy.  • 

Let  us  therefore  attend  to  the  more  fimple  and  ob< 
vious  phenomena  of  cohefion,  and  mark  with  care  eveTy 
crrcumHance  of  refemblance  by  which  they  inay  be  claf- 
fcd.  Let  us  receive  thefe  as  the  laws  of  coheilon,  cha- 
ra£leriftic  of  its  fuppofed  caufe,  the  force  of  cdheiion. 
We  cannot  pretend  to  enter  on  this  vaft  refearch.  The 
modifications  are  innumerable  :  and  it  would  req«re  thfe 
penetration  of  more  than  Newton  to  deteft  the  circuihC 
ftance  of  fimilarity  amidft  millions  of  difcriminating  cir- 
cumAances.  Yet  this  is  the  onlyway  of  <iircovering 
which  are  the  priniary  fa£ls  charaAeriAic  of  the  force, 
and  which  are  the  modiScations.  The  ftudy  is  immenli!; 
but  it  is  by  no  means  defperate ;  and  we  eatertnin  great 
hopes  that  it  will  ere  long  be  fuccefsfully'profecuted  : 
but,  in  our  particular  predicament,  we  muft  content  our^ 
felves  wilh  fele£ting  fach  general  laws  as  feem  to  givft 
us  the  moA  immediate  inKirmation  of  the  circumAancei 
that  muft  be  attended  to  by  the  mechanidian  in  his  con- 
ilru&ons,  that  he  may  unite  Arength  with  fimplicity^ 
econemy,  and  energy. 

I.  Then,  it  is  a  matter  of  fa3  that  all  bodies  are  in  » 
5  B  2  '  certab 
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Ibrceto  conlinue  the"bddy  iii '  this  }>eiv*Ila'ti  ;  artd  wlien 
ihe  fofce  h  removed,  the  body  recbvefs  It^  ot^lghial  fbrm. 
\Ve  llmit  the  aDer libn  t6  certain  moJehate'  changes  :  'For 
inttance,-  tike  a*l'ead  wire  6f  one-fiftdinfh  of  an  ihch  in 


i 

What  is 
ine^nt  by 


fiand  Immediately  bclowtel ihere'  bC  a  ttlrclĕ  diVid*d in- 
"todegrees,  with  its  tenlrt  correfpdnaiftdj  tb  the  lower 
point  of  ihe  wire  :  noW  turn  d\h  index  twlct  trduild,  and 
thus  twiR  the  wirei  'WJien  the  index-is  Itt  gd,  it  will 
turn  bickwards  again,  hy'  the  vrite'»  untwiRing  itrelE, 
and  make  almoA  rour  'rĕvolutions  b«fore  it  ftops ;  ^fter  ' 
wliich  it  twids  and  untwilts  matiy  t!Ynes,  the  index  going 
backw^ards  and  forwatd's  round' thecircle,  diminilbing 
however  its  arcli  6f '  twift  each  time,  tift  kt '  lall  it  Tettles 
'precifeiy  in  its  original  pbtWbn.  This  may  be  rtpeated 
tof'ever.  '  Now,  iii  thts  motion,  eyery  p4rt  of  the  wire 
partakes  equally  of  the  twill.  The  pariicles  are  Aretch- 
ed,  require  force  td  keep  diemin  their  ftatfe't>f'ext<!rtfion, 
'  and  recover  completely  their  felative  pblitioni;  There 
are  all  thc'chara«ers  of  what  the  hiethanrdln  calU )»«•-" 
/eSJ  eladic^ily.  "This  is  a  '^uidity  qtiite  iilUiiliai' '{h  many 
'iA(es;  as  in  gla(s,  tempereil  fteel,  Scc^but  waj  thbught 
incompetent  to  lead,  which  is  generally  coniidered  as 
Kaving  llttle  or  no  elarticlty.  Btit  we  make  the  aSTer- 
■  tion  in  the  mort  general  tetms,  with  the'limitation  to 
moderate  derangcmenl  of  form.  '  'We  have  tiiade  the 
fame  experiment  on'  a  thread  of"pipe-cl;fy,  made  by' 
f6rcirig  loft  day  thrpugh  the  fmall  hole  of  a  (yringe  by" 
means  '6f  a  icrew ;  and  we  fouh'd  it  more  elaftic  than 
the  lead  wire :  for  a  threaj  'of  One-twendeth  of  ah  hich 
diameler  and  fe^en  feet  long  allowed  the  index  to  tttake 
two  turns,  ahd  yet  coiripletely  rccoTered  its  l^ft  pofi- 
lion. 

i.  But  if  we  tum  the  index  of  the  lead  wite  four 
times  round,  and  let  It  go  again,  it  untwifts  again  in  the 
fame  roanrer,  but  it  makes  little  more  than  four  tumi 
back  again  ;  and  after  many  ofcillations  it  Snally  ftops 
in  a  poAtion  almoA  two  rerolutions  removed  irom  its 
ori^inal  poiilion.  It  'has  now  acquired  a  new  arrange- 
ment  of  parts,  and  this  new  arrangement  is  permanent 
like  the  former  ;  and,  what  is  of  particular  moment,  it 
is  perfeiflly  eladlc.  This  change  is  familiarly  known  by 
the  denomination  of  a  SET.  The  wire  is  faid  to  have 
TAKEN  A  SET.  'Whcn  we  attend  minutely  to  the  prb- 
cedure  of  nature  in  this  phcnomenon,  we  find'  that  the 
particles'haVe  as  it  were  flid  on  cach  other,  ftill  cohcr- 
ing,  and  havc  taken  a  ncw  pofition,  in  which  theif  con- 
ne£iing  forces  are  in  equtIibiio :  and  in  this  chanee  of 
relalive  fituation,  it  appcars  that  the  conneaing  torces 
'wliich  maintained  ihe  particlcs  in  their  firft  muation 
were  nct  in  equilibrio  in  fome  poStion  intermcdiate  be- 
tween  that  of  the  firft  and  that  of  the  laft  form.  The 
forcc  'rcquired  for  changing  this  firft  form  augmentcd- 
■with  the  change,  but  only  to  a  certain  degree ;  and 
during  this  procers  the  connefting  force«  always  tended 
to  the  recovery  of  this  firft  form.  But  after  the  change 
of  mutual  pofition  has  paited  a  certain  magnitude,  tne 
union  has  been  partly  dettroyed,  arid  the  partides  have 
been  brought  into  new  fitualions ;  fuch,  tnat  the  foTcet 
wluch  now  conneil  tech  wlth.its  ncighbour-tend,  not 


acquiring.  Thc  wire  is  now  in  'hdi  agiih  per&ftly 
ftfeftic'',  tHat"i!i,"'«ii4~foiWe>»  whichl  now  t^nea  the  par- 
titilĕs  i'r¥h'th^r't<e7^M>t>«irs  ilulg;m<nt  t»  a  certaid  degree 
'ki  the  aer«ifee«i(!fit  from  'thil  n**  poOtion  augnusots. 
This  ?s  n6t'  i?{}fbnihg  ttoin'  any  theory.  It  is  narrkting 
oh  which  ii  thisoryisto  bc  founded:  'VVTm«  we 
heeh'>jtlft  TtowHt^iiig^s  t/t^Aiti&^  k  defcTiptiiMi  (tf 
that  fcri/fibld  fbtm  of-  tah^ibU  matt^  iMek  we  call  </irr- 
li/ily.  It  has  cvery  gradation  of  yaricty,  froi#  the  6A-j)tBcM 
nefs  6f  bi«t*r  to  the  Brttthce^^or^gdH.  All  thefe  bodies 
kavc  Ibnte  daRidry ;  buVwt'fly  they'ta«  i^ai-ptritetlj 
elaRic,  bbciuTe  the;^  do'  Hdt  (tortt^ttly  tec<JV«r  their 
6r!ginal  {brm'^heri  '^  hltti  B<^  ^gt^tly  diifii4'ged:  The 
wlttile  '^adktibn  nkiiy^be  'm6fl'^iRinafy'idjferved'iD  a 
piet^t  of  glais  or  hard  ksm^  «Mk;'''>  M>"^  rotAaary 
fcRW  glafi  '!$•  perhapy  the '  inoft  VikafitltiyiAi8ic'hoif 
that  -we  kn6vt,  ind>mij>  bi  'hent  tiH  'j«ft  l«ady  W  iaap, 
ttfid  yet'completely  recovet«  its  firff  for<n,  and  t^ek  no 
fci  whatcyer';  biit  when  heated  I»  fuch  a  degree«irjaft 
't6b^vifible1n  thedtek,'itIofeskt  biittlenets,  anri  be- 
'doMes  fo  tough  that  h  canntit  be  'brokeB  tjjrdny  blow ; 
btot  H  is  no  lon^  elaft{t;,  tstkel  ttiy  fet,'til)t<ku{«  iL 
Whtm  lAore  he«ted,  it  becomesat  piaitic  ■<  cky ;  hnt 
in  thh  Rat^  is  ttmsekM^  dlftin^fl!ied  £hxn  &zfhj  a 
iquaHty  which  we  i*tay  eaH  YisciDrtT,  wUdi  H  femc-— rj. 
thing  Mke  dift!city,  of  trhkh'  day  and  'other  hodies  "^* 
{Airdy  plaftic  texMbit  no  a^arance.  'This  ii  the  jdnt 
operation  of  ftrong  adt(efi<m  'attd  foftbefs.i'  Whea  •  tod 
of  perieaiy  iok  ghh^is  <bd4dily  «hreti^ca  a  Ikde,  it 
'  floei  ndt  at  Once  taki^' the  ^tpe  whidif  tt  ac^iAwt  aftcr 
'  fome  littlctitne.  It  is  owing  t6'Ai),  tlMit  in  Cdung  the 
impteirion' of  a  feal,  {^''We  uke  dff  tbe'6al'«fUlethe 
wax  is  yet  very  hot,  the  fharpneft  <tf  tht!  impteiBob  it 
dcAroyed  immediatdy.  Each  part  drawlng^jb  neigli- 
bour,  and  Cach  part  yidding,  the  promiitent  parts  aie 
puHcd  down  and'  blunted,  Mid'  tbe  Oiarp  h^riUms  aie 
pulled  upwatds  and  alfd'  bliUrte^i  The  leal^  aoS  be 
kept  on  till  all  has  bccome  tiot  only  ftlff  biit  ha»d.  „ 

This  YtTcidrty  is  to  be  'obferved  in  all  plcilie  b«Scso)iM 
which  are  homogeneOns.     It  is  tiot  obfetVcii  in  «ity,  be-  b  iS  W> 
caure  it  is  not  homogeneous,  bttt  confifts  of  haid  patti-'f^ 
cles  of  argillaceous  earth  fticking  together  by  Huit  at-^*J*** 
traditm  for  water.   "Soinething  hke  it  might  be  made  of 
finely  powdered  glaCs  and  a  clammy  fluid  ladi  as  tnr- 
pentme.    Yi^idity  has  all  degrces  of  ^oitne^s^dtt  it  de- 
generates  to  r6py  AuMity  like  thot^e^  oliv«  <nL  F(riiaps 
lomething  of  it  may  be  f6und'  eyen  in  the  inoft  perii^ 
fluid  that  We  are  acquainte<d  with,  as  we  obferved  in  tbc 
expeiiments  fer  alcertuning  fpet:tec  ^ninty. 

There  is  in  a  late  Tolume  of  the^PhilwTophical  Truif- 
adions  a  narrativc  of'expeT(inent$,  by  whicii  '-it  appeais 
that  the  thread  af  tb«  i^eris  aa  excep(ion  toi-Mr  fiift 
general  law,  and  that  it  is  perfiedly  ikiSSle.  it » tiicie 
dTerted',  that  a  Uyng  tht«i[dM»f  goAtutter,  fiuniai«d  with 
an  index,  takes  any  'pfofition  wMtever  ir  andtbat  thin^ 
theindeK  be  ttimed  't«und  any  n<ntober  f6f  linK»  (even 
many  hnndtieds),  It  has  no  tendency'to  rwoTcr  k$  firft 
Ibrm.  Thethtead  take»  completfely^  any  iitc  w)rtCever. 
We  hate  not^had  'vti  bppottuniijr  of  lepeating^  tl^  ex- 
perimcnt,  but  vM;  bave  dSAindly  abfehred>a  pbenaMciwn 
totally  mconMliint  iHtb*!*;  If  a  fihre  of  jgtiliteM»  aboat 
an  inch  long  be  IkU  by  the^cnd  bodtOMally,,  tt  bend» 

downwaid 
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|Mi>  of  jgwiiwt>d  In  a  «Hrva.like  «  flend*r  (lip  of  whalebone  or 


PP»'^.  a  hair»    If  toU%  devoid  of  clailictty,  and  perfedl7  *"*• 
"f"    '  ditrerent  lo  anj  fet,  it  would  hang  down  perpendicularly 

witWwt  aay  curvatUFe. 
When  du£litUy  an<l  ela(licit](,ar£  combinod  in ,  diSer- 

ent  pr»poTtion$,  an  imnen(e.van4t,j,of  iĕorihLe  medes  of 
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.   3.  That  whatever  is  the  iitualion  of  the  particles  ofStreng|(|i  ol' 
.a  Body  wilh  refpe£l  to  each  other,  when  in  a  quiefcent  MtteriiU 
flate,  they  are  kept  in  thefe  fituations  by  the  balance  of"       *    "* 
oppodte  torces.     This  cannot  be  ieiufed,  nor  can  wep,^(.|e* 
fociQ  to  ourfelves  any  other  notion  of  the  flate  of  theltept  in 
particles  Qf  a  body.  ,  Whether  we  fuppofe  the  ultimate  ^*'"  ?!«** 


aggtegation.maybC' produced^i  Some  degree  of  hoth  ...particles  to  beof  certain  tnagnitudes  and  (hapes,  touch- j'' " ''^* 

.        L-Li..  ._  i_-  -Lc^ — j  :_  -11  l-j:—  -f 1 —      ing  each  other  in  fingle  point»  of  coheCon  ;  or  whethcr^*^,^ 

we  (nith  3ofcov.ich)  conjiderthem  as  at  a  diAance  from 
,  each  othfi;,,  and  tAmg  on  e^ch  other  by  attradlions  and 
rcpulHonsr— .^e  roull  ac|(qowledge,  in  the  firft  place, 
that  the.ceiiitres  Qf  the  particles  (by  whofe  mutual  di- 
0anf;?;$  Wft,fi)ufl  eAimate  the  diilance  oi  the  particles) 
ipay  and  4o  vary°,their  diftanc<»  from  each  other.  What 
«)1{b  caa  .yre  fay  when  we  ob(erve  a  body  increaie  in 


aic  probab)y  to  beob/e^^ed.  in  all  bodies  of  corople.x 
cwilitution  ;  thal  Ui  whioh  coniilt  of  partides  ma4e  up 
of,«uiny  KiifferQn|  tlwd^  of  atoms.  Sucb.a  conAitution 
.of  a  body  MMiL,a^4u'»WK]r,.£tu«ti<NU  permanent,  but 
<afil]^  dcrange^^.  o..,  i.r,  ,,■  ..._.,.._ 
■  IikiaU  thele  changeSooS  ,difpaAUon  whieh  take  place 
amottg  the  particles  of>a  du£Ule  body,  tbe  particles  are 
at  ftKJi  <liftaacQ  tbat  they.i^Lll  coh^e.  ..,The'  body  may 


tw  ftr«(dMd  .a  littje^  ;^4^  oa.ren)avi)pgah«  c.^ctending  ..4engt;tt,^jin,brcadtb,  and  in  thickners,  bj  healing  it,  or 
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£(>tce,'th«<jlMdT  (hriuks.JMto  i|<s>  fi«ft  /orroh,  ,4i-,»lfc  «'e 
iiA^moderatA  coTu^rt^Hthi-  ^^  W^^  ^^  cwipi^elTing 
&rce>isYemovi(d«  the  body  fwieUs,outag»n.,.|,I<iow.the 
eerpufottlM:j(«47hHTe<i«,,thatitl^  parti?le$.aiea^ed,pD  by 
attnSions  aad  •  sepuliion*, ,  (Khiph  baiance  ea^h  other. 
whea  no  e-^ctemal  £orcft.is,4£lit^^^  the  bo4y.,<and.which 
augment  ai  the  particks  are  mado,  by  afty  cctemal 
cam,  to  reccde  firom  thii  &tuatton.of  mutual  ina£iiyity ; 
for  finee  ibrce  i»  r<qaUitc  to<,produ«  eitlier  thc  dilata 


tybe;:t  yi^  fec.it  (^iminilh  in  all  thefe  dimeniions  by  an  ex- 
ternal  cornprciTion  ?  A  patticle,  therefore,  Gtuated  in  the 
midtl  pf  ro^i>y  pth<rs,  and  reroaining  in  that  fituation, 
^muiit  bjf.  C9nceived  as  maint^ined  m  it  by  the  inutual 
.balancing  of  all  the  ^orces  whick  conne^l  it  with  its       ^ 
Deighboun.  ;.It  is  like  a  ball  kept  in  its  place  by  theiUnHra.  < 
eip{;ofite^  a^ipn  of  two  fprings.     This  illuAration  meritttionof 
..a'tmor^.,p^ticuIir  application.  ,  Suppofe  a  number  of*^"P"¥*^ 
mH,.^ange4  oi)  thc  table  in  the  angles  of  equilateral"°"* 


tiosoE  tho«»Hifreffioo,,andHtamai«ttaiQ  it,..v|i)e,a)»pbIi>^,,tdaQgle9«  and  tji^at  each  ball  b  copneded  with  the  fix 
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ged,  by  ihe4coniKtution  'pf  onr  nunds,  t?  inj^r  sl^bat.  it  is 
opp9fed  bfr  a  farcc ,  acpompanying  or.-iitherent  in ,  every 
particlc  of  dilatabie  oe  compscftibJe^qai>Ker ;  and  n^  this 
necciTity  o£cmpl^ing  ibtce  to  produoe  9  .cha^ge.indi- 
catc*  th«  agtncy  of  thefe«orpi|i^uUr  foTces,  .,and  oiarks 
tbeir  lund,  aAcotdmg  «».tbe  temiicncies  ,af  tlu .  j^rticles 
appear  to  be  teward  cadb  «ther.iB  dilatatie;)„.or„irom. 
eachietber  ia-.  coapreffion,i.Xo  it:alfo  i9eaiVr<n  tlw  de- 
gtece  «^  their  intenfity.  ShoBld  it  reqiiire  thr^  timea 
the  foroe  to  prodoee  a  double  conpreffion,  we  muft  rec-. 
kon  the  nuitual  repul£ons  triple  when  tlie  comprcAion 
is  doubled  }  and  fo  in  other  inttances.  We  fee  from  all 
tlus  tbat  tiie  phenemeaa  of  coticiion  indicate  ibnu!  rela- 
tion  betweea  the  ocntres  of  the  particles,  To  difcover. 
this  relation  is  the  great  problem  in  cocpufcuIar  me- 


|^^^.duBifm,  Bs  it  was  in  the  Newtonian  inveftigation  of  the 

ibioc  of  gravitatioo.     Could  we  difcover  thts  law  af  ac- 

kion  l>etweeii  the  corpufcles  with  the  iiime  certainty  and 

diftinSne{s,  we  might  with  equal  confidence  fay  what 

will  l>e  the  refu1t  01  any  pofition  whjch  we  give  to  the 

pwticlet  of  bodies  i  but  this  is  beyond  our  hopes.     The 

bw  of  gr8vitatien  i»  ib  fimple,rthat  the  difcovery  or  de., 

tedion  of  it  amid  the  vanety  of  celeKial  phenomena  re- 

quifed  but  one  ftep ;  and  in  its  own  nature  its  po0ible 

cembinetions  Aill  do  .not  greatly  exceed  the  powers  of 

human  re&ateh.     Onc  is  almoA  difpoIed  to  lay  that  the 

Supreae  Being  has  eKhibited  it  to  our  reafon%g  f>owers 

as  fuffioicat  to  employ  with  fuccefs  our  utmoft  cATorts, 

butnot  (b  abArute  as  to  diibottrage  ua  £rora  the  noble 

•atteaipt.     b,  feems  to  be  otherwile  with  refpe&  to  co- 

,  beiioik  •  Mathenaticsin^ms  ui,-that  if  it  deyiates  fen* 

.,'Cbly  bom  the  <Iaw  o£^iiantiation,,.the  (iaplett,  combina- 

«ions  willmakc  thc  jeint  a£iioi>  .o£  (eyerid  particles  aa 

'  slmeft  impenctrable  myftery.  ,  We  muA  therefore  con« 

'  tcnt  ouifelvcSy  for  ^a.long  time  hto.come,  with  a  careful 

.<  <)bferTattoo  of  tbe-iimple^  caiĕs  tiiat.we  can  prepofe, 

and  with  the  difcoveiiy  /9S  Asoondacy.  U.vrs  of  a£Uon,  in 

■       whiobiBany  particlescoinbine  thci^Ml^ence.     loipur- 

d^ncc  o£  .^is  {^„me  «iir«rve,, 


whiich,  lie  around  it  by  mcans  of  an  elaRic  wire  curkd 
like  a  cork-fcre^ ;  fuppofe  fuch  another  ftratum  of  ball» 
abQve  this,  and  parallel  to  i^,  and  fo  placed  that  eacb 
ball  Qf  the  upper  ftr^tuii(  is  perpendicularly  over  the 
c^ntre  Qf  the  equilateral  triangle  below,  and  let  thele  be 

.  cp(ine£Ied  with  the  balls  of  the  under  ftratum  by  fimilar 
(piral  wirea.     Let  there  be  a  third  and  a  fourth,  and  any 
nuinber  of  fuch  Arata,  all  coiuie£ted.in  the  fame  manner.' 
It  is  plain  .(hat  this  may  extend  to  any  fize  and  fill  any 

fpace Now  let  this  aAemblagc  of  balls  bc  firmly  con- 

templated  by  the  imaeination,  and  be  fuppo(ed  to  (hiink 
continually  in  all  its  £menfions,  till  the  balls,  and  their 
diAances  from  each  other,  and  thc  conneding  wires,  all 
vani(h  from  the  fight  as  difcrete  individual  obje£ls.  AU 
this  t&  very  conceivable.  It  will  now  appear  like  a  (blid 
body,  having  length,  breadth,  and  thicluiels ;  it  may  be 
compreired,  and  will  again  refume  its  dimenfions ;  it  may 
be  ftretched,  and  will  again  (hrink  ;  it'  will  move  away 
when  ftruck ;  in  (hort,  it  will  not  diJer  in  its  fenfible 
appearance  from  a  folid  elaftic  body.  Now  when  thiS' 
bedy  is  in  a  ftate  of  comprelTion,  for  inftance,  it  is  evi- 
dent  that  any  one  of  the  balls  is  at  reft,  in  confequence 
of  the  mutual  balancing  of  the  a£lions  of  all  the  fpiral ' 
wires  which  conned  it  with  tho(e  around  it.  It  will 
greally  conducc  to  the  fi)II  underftanding  of  all  that  foI- 
lows  to  recur  to  this  illuAration.  The  analogy  ot  re- 
(ĕroblance  between  the  effeds  of  this  conititution  of 
things  and  the  efiie£ls  of  the  corpufcuIar  forces  is  vcry 
great ;  and  wherever  it  obtaios,  we  may  fafely  draw  con- 
cIufions  from  whajt  we  know  would  be  the  condition  of       ^ 

'  a  body  of  conuDon  tangibic  matter.    We  (hall  juft  giv«  ^j  ,„,^ 
one  inftru£iive  cxample,  and  then  haVe  done  witli  thisple. 
hypothetical  body.    We  can  fuppofe  it  o£  a  long  (hape, 

,  j;efiing  on  one.  point  ^  we  can  (iippofe  two  weights  A,  B, 
(Iifpended  at  the  extfcroities^  and  the  whole  in  equiIibrio.  * 
We  commonly  cxpref4  this  ftate  qf  things  by  faying  that 
A  and  B  .are  in  equiIibno.  ,  Tbis  is  very  inaccurate.  A 
i$  io  fa£l.inequ>Iibrio  with  the  united  aflion  of  all  thc 
(^rtqg;;  ts^iich  conneA  thc  ball  to  ^rhich  it  is  a^pUed 
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tteiil^  of  wJtli  tlie  adjoining  balk,  Thtte  rptingS  ure  broBght  in- 
M»ten»li.  i^  afti<»n,  and  ea«i  is  in  equilibrio  wlth  the  joint  a^ion 
of  all  tbe  reft.  Thus  through  the  whole  extent  of  the 
hypothetical  bodjr,  the  rpring^  are  brougbt  into  a£lion  iit 
a  way  tmA  in  a  degree  which  matheniatics  can  eaRly  in-' 
veftigate.  We  need  not  do  this  :  it  is  enough  for  dur 
purpore  that  our  imigination  readilj  dircovers  that  fome 
ipriags  are  Aretched,  others  are  comprefired,  andtbat  a 
preSiire  is  encited  on  the  middle  point  of  fupport,  and 
Uw  bpport  cserts  k  reaAion  which  precikly  balanees  it ; 
•nd  tbe  other  weight  is,  in  lifce  manner,  in  iminediate 
eqwlibrio  with  tbe  equivtilent  of  the  a£lions  of  all  the 
fpring9  which  connefl  the  laft  ball  with  its  ndghbours. 
Now  take  ihe  analogical  or  re(embling  cale,  an  oblong 
{Moe  of  rolid  matter,  refting  on  9  fulcrura,  atid  loaded 
with  two  weights  in  equiltbrio.  For  the  adlions  of  the 
connejling  fprings  fttbftitute  the  corpufcular  forces,  and 
the  refaU  will  refembl«  that  of  the  hypothefis. 

Now  as  tbere  is  fomething  that  is  at  Ieaft«nalogous  to 
a  cbange  of  diAance  of  the^nrticles,  and  a  concomitanc 
cbange  of  the  inteniity  of  the  conneding  force$,  wemay 
ei^refs  this  in  the  f«me  way  that  we  are  accuAomed  to 
do  in  iimilar  caies.  Let  A  and  B  (fig.  i.)  reprelent  the 
cenlres  of  two  particles  of  a  coherent  elaftic  body  in 
theil  quieicent  inaAive  ftate,  and  let  us  CDnfider  only 
the  mechanical  condition  of  fi.  The  body  may  b« 
ilretched.  In  thit  Cafe  th«  diAance  A  B  of  the  par- 
ticles  may  become  A  C.  In  tbis  ft«te  there  is  fomething 
whieh  makes  it  neceSary  to  employ  a  force  to  keep  the 
particles  at  this  diftance>  C  ha«  a  tendency  towards  A, 
or  we  may  fay  that  A  attraAs  C.  We  Inay  repretent 
the  magnitude  of  this  tendency  of  C  ttworJt  A,  or  thit 
«ttra£lian  of  A,  by  a  line  Cr  perpendicular  to  AC. 
Again,  the  body  may  be  compreiTed,  and  the  diftance 
A  B  may  becom«  A  D.  Something  obliges  us  to  em- 
ploy  force  to  continae  this  eomprcAion  ■,  atid  D  tendt 
fr»m  A,  or  A  appears  to  repel  D.  The  intenfity  of  this 
tendencyor  repulOon  m«y  be  repreiented  by  anolher 
perpendicular  D</;  and,  to,reprefent  the  diiierent  di' 
r«ftions  of  theie  tendencies,  or  the  different  nature  of 
thefe  aAions,  we  may  ret  D  </  on  the  oppoBte  iide  of 
A  B.  It  is-in  this  manner  tbat  the  Abb6  Bofcovich  has 
l>refrnts  the  "^P^^c^inted  the  aAions  of  corpurcular  fbrces  in  his  cele- 
«aior  of  hrated  Theory  of  Natnral  Philoibphy.  Newton  had 
corpufcuUr  faid,  thA,  as  the  great  m'overaents  of  the  ^olar  fyftcm 
ibrees.  were  regtdated  by  ibrce»  operating  at  a  diftance,  and 
v»ri>ing  with  the  diftance,  ib  he  ftn>ngly  fafpeded  {•lalJe 
fufpicor)  that  all  the  phenomena  of  cohefion,  with  all  its- 
modiiiciitiMii  in  the  diHisrent  fenfible  fbnns  of  aggrega- 
tion,  and  in  the  phenotMna  of  chemiftry  and  phyliology, 
refulted  from  the  Amilar  agency  of  forces  yarying  with 
,  the  d!ftance  of  the  particles.  The  leamcd  JePuit  pur- 
^d  thls  thought ;  and  has  ftiown,  that  if  we  fappofe  an 
ultimate  atom  of  matter  endowed  with  powers  of  attrac- 
tion  and  repulfion,  varying,  both  in  kitid  and  degree, 
with  the  diilance,  and  if  this  ibree  be  the  fame  in  erery 
atom^'  it  may  be  regutated  by  fuch  a  relation  to  the  di- 
ftance  from  the  neighbouring  atom,  that  a  coltedron  of 
fuch  may  have  all  the  ienGble  appearance  of  bodies  in 
their  different  forms  of  folids,  liqufds,  and  vapours,  ela- 
itic  or  unelaAic,  and  endowed  with  ell  the  properties 
which  we  perceive,  by  whore  iinmediate  operalion  the 
pbeoomena  of  motion  by  impulfe,  and  all  the  phenome- 
na  of  chemiftry,  and  of  animal  and  vegetable  oconomy, 
mj  be  prodaced.    He-  Aiows,  that  notwkhftanding  a 
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per(e£l  rameners^tind  even  a  great  GmpScIty  !tf  thts  «to- 
mical  conftitution,  there  will  rerult  from  this  union  all 
that  unfpcakable  variety  of  form  and  property  which  di- 
verrify  and  embeilifti  the  face  of  natiwe.  We  ihall  tako 
aliother  opportunity  of  giving  fach  an  account  of  this  ce« 
lebraied  work  as  it  deferves.  We  mention  it  only,  hf' 
the  bye,'-as  far  as  a  general  notion  of  ifc  will  be  of  ibiae 
ieryice  On  the  "preiĕnt  occafion.  For  this  purpofe,  we 
juft  obfeTve  tliat  Bofcovieh  conceiTet  a  particle  of  any 
individual  fpecies  of  matler  to  coiifift  of  an  imknotHi' 
ntmber  of  particles  Df  fimpler  conilitution' ;  eacb  of 
which  particles,  in  their  tum,  is  compocinded  of  partideS' 
ilili  more  llmply  conftituted,  «nd  ib  on  through  an  ibv> 
known  immber  6f  orders,  till  we  Brrive  at  tbe  fimpleft 
poiTible  conftitu(ion  of  a  particle  of  tangible  matter,  fu£. 
cepcible  of  length,  btelldth,'  ahd  lhicknefs,  and  neceSari- 
ly  conf}fting  ol  iour  atoms  of''siatt«'.  And  ke  ihosrt 
tbat  iht-  more  Comples  wcAtppeCe  the  eonititution  of  e 
ptrticlci^he  more  moA  the  ieniible  gnalities  «f  tlie  aggre. 
gate  rcfeWtble  tiie  ob^erred  quaUtics  of  taitgible  bo^. 
In  particular,  he  ihowt  how  a  particle  may  be  fo  con- 
Atttited,  that  althongh  it  t6L  on  one  other  partick  of  the 
bmt  kind  through  a  conAderable  aiterral,  the  iBterpo* 
fition  of  a  third  particle  of  the  iame  kind  may  rendar  tt 
totally,  or  almoft  totaily,  inadive  j  and  tberetbreaB  ai^ 
iĕtablage  of  fach  particles  would  form  fiich  «  ftaid  «s 
air.  AU  thefe  curion»  inierencet  ate  made-  with  jmcon- 
trovertible  evidence ;  aiiil  thc  gTeateft  encouragement  is 
thus  given  to  the  mathetnatieal  ph3oibf4Kr  to  hope,  thit 
by  cautious  and  parient  proceeding  in  this  way,  vre  maj 
eradually  approat^h  to  a  kiMwledge  of  the  laws  of  ce«' 
hefioR,  that^^will  not  ihun  a  camparifon  eren  irith  the 
Princ^ia  of  Newton.  N0'ftep  can  4>e  BBade  in  this  in- 
veAigation,  but  by  obieryiiig^with  caie,  and  generaiiiing 
with  JHdgemerrt,  tlie  phenomeha,  which  arc  abandantly 
namerous,  and  imich  more  kt  onr  command  than  tbafe- 
of  the  great  and  TenAble  mouont  of  bodies.  F<diowing 
thu  plan,  we  obrerve,  ■  ij 

4.  It  is  matt^<of -fad,  that  esery  body  has  foBie  de-£n>THf 
gree  of  cotnpitilibility  and  dikubility  ;  and  wben  ''"JTJji 
changes  of  ditnenllon  are  fo  moderate  that  the  bo<lyj^^ 
complctely  recovef«  itt  originsl  dimenSons  on  the  ce&- 
tion  of  the  changing  fare«r,  the  extenfions  or  compTef- 
£ons  are  fenfibly  proponlonal  to  the  extending  or  cem* 
preiAng  farces  ;  and  tliereibie  the  conneSiiig  Jorcet  ttt 
proportional  to  ihe  diJtaHcet  of  the  particlet  from  thar 
amiejccnt,  neufriii,<^tnd9ive  pojitiont.    Thia  (cemrtot     ,. 
have'bcen  fitft  viewed  as  a  lawof  nature  by  the  penetnr-Lt«<if>>- 
ting  eyebf  Dr  Robert  Hooke,  one  of  tbe  moft  eiianenttiitelito- 
philoTophers  of  the  laft  century.    He  publiAted  a  apher,r!^^^ 
ivhi<4i  hc  faid  contnined  the  theorf  of  fpringinefs4and  of 
the  motions  of  bodies  by  the  a^Kon  of  fpringi>t     It  was 
this,  c  eiiinott  tttu u. — Wht^n  -expiained  iii' his  dii^ 
fertation,  publiihed  fome  years  after,'it  was  nt  teitfi»  fe 
vit.     This  is  priciiely  the  propoAlicm  juft  now'8flĕrt(d 
as  a  genersl  faA,  a  I«w  of  nature.    This  dSertatian  it 
full  ot  cunbDS  obietvationt  of  faih  irr  fBpport  of  hit  d- 
iertion.     In  hn  application  to  tbe  motion  of  bodies  he 
gives  hii  nobh '  difcov«ry  of  tbe  balance.^wriSg'  of  sf 
wateh,  which  Ss'fotmded  on  this  kw.     The  fpring,  «s  it 
is  more  and  mbre  ceiled  up,  or  unwotmd,  hy  the  inotien 
of  the  balaDce,  adt  on  it  vnth  a  &rce  'preportiond  to 
the  diftance«f  the  balilTice  frora  its  qniefcent  poStion. 
The  balance  theicibre  is'  tBti  on  by  an  «cceleratiag 
force^  which  v«ri^  in  thc  fakie  «DUiMr  at  die  fcMeM 
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gsict;ity  yjting  o»  a.pmduliun  £vimginf  in  »,cjc}oid. 
Its  vibxatiuns  theiePote  mull  he.peribrmed  >n  equ^ltime, 
whetber  they  are  wide  or  narrow^  lo  tlie  fame  diSerta- 
tion  HooKe  i&entions  M  the  fa£ls  which  John  BernouUi 
afterward$  adduced  in  rujipprt  ai  Leibni»'»  wbimiical 
do<flrine  of  the  force  of  bodies  in  .a)oLion,oritbe  do^iina 
of  tJbe  wrt-t  vivte}  «  dodrine  which  Hook^.  might  jutt^ 
ly  )iave  claimed  as  his  own,  had  he  not  T^n  its  hitility. 

£xperimenU  made  iince  tbe  tiae  qf  Hooke  ttnowr  that 
thii  law  is  ilriill/  tx\>c  in  tbe  extent  to  wbii;h  we  have 
limited  it,  viz.  in  «jyi  the  chpnges  of  forin  wbich  will  bc 
comple4cly  undone  by  ihe  elallicity  of  the  body,  It  is 
nearly  true  to  a  much  grcatqr  exta»t.  Jamcs  BetnouUi, 
in  his  ^KiTertaiion  oq  tbe.cMic  currc,  rekte^,  rome  ex> 
peiiments  of  his  owo,  wh>pb,leem  tadeviate  cpnriderably 
noro  it;  but  on.cWe  csc^inatieo.tiey  dp  rot.  Th? 
fineft  cxp«;rimfnts  fire  .tiiolĕ  o£  Oeulomb,  put(li(hed.  in 
fomc  Uktc.wUHACt ,«{  tbft,.memoir»  of  thc  Acad§niy.of 
Paris.  He  furp4ndc4  b^ll»  by  wires,  and  obrerv«d  thcir 
Biotioas  of  i^iUatiion,.wbich.)ie  fot)nd  occucaj^j  cocr 
icTponding  with  this  law.  ,.  "'.    ' 

Tbis  we  ihall  End  to  be  a  rery  tmport^nt  h&  in  the 
do^rinc  of  the  iirength  of  bodies,  and  we  deiirc  the 
reader  to  make  it  familiar  to  his  roiod.  If  wc  appl](,to 
this  owrynanner  ^i  eKpreiTing  the.fc  fbrces  by  perpendir 
cular  ordipates  Cr,  D</  (fig.  ].)(.we  mull  talu  other 
£tH«U«ps  E,  F,  of.  the  partidc  B,  ,»nd  draw  Zf,  F/; 
ancl  we  muft  bavc  D  d:  F/s=  BD  :  BF,  or  C  f :  E  *= 
BC:B£.  Ja  iuch  «  fuppoiitioa  YJĔce  muft  be  a 
IbraiKht  linc.  But  we  (ball,  h«ve  abundant  evidence  by 
aod  bye  th^t  this  cannot  bc  Qfi&lj  tnic,  and  ihat  the 
liac  Bc«  iiwhichlii)uts,ithe  ordinate8exprefiing  ihe  at. 
traAlve  foTCCs  bccomes  coneavc  towards  the  line  AB£, 
and  tbat  the  part  By/  is  conycK  towards  it.  AH  that 
can  be  fa£tly  ooncludcd  fro(a  the  cxpeilments  hitherto 
madc  is,  that  fo  m  ftrtain  «xitnt  the  lorces,  both  attrac> 
tive  apd  repuliivc,  «tcfttjfihJy  propoctional  to  the  dilata* 
tiont  and  compreiTions.     For, 

5.  It  i»  univerfally  ablerved,  that  when  the  dilata,- 
tions  hav«  procceded  a  certain  l^ngth,  •  lefs  addition 
of  /orce  is  fui}icient  to  inicrealis  thc  dilatatitm  in  thc  (ame 
degrec.  This  is  always  obfcrved  wben  the  body  has 
been  fo  &r  Aretched  that  it  takes  a  fet,  and  does  not 
conpletcly  recoYcr  its  form.  The  likc  may  be  gcncra^ 
ly  ob&rved  in  compreAions.  Mofl  peribiu  will  rccol- 
\tSt,  tbat  in  vioIently  ilretching  an  elailic  cord,  it  be> 
comes  fuddenly  weaker,  or  more  caiily  (Iretched.  But 
thelĕ  phenomeoa  do  net  pofitively  prove  a.  diminution  of 
thc  corpuicular  force  a£ling  ctn  onc  particle :  It  more 
probably  arifes  from  the  difuiiion  of  fome.particles,  whofe 
adion  contributed  to  thc  wbple  or  feDiibIe  eiTed.  And 
in  comprciTioiu  we  may  ^uppo^e  fomething  of  the  famc 
kind}  fbr  wben  wc  comprefs  a  body  in  onc  dire£lion,  iti 
commonly  bulges  out  in  another }  and  in  cafes  of  vcry 
yiolent  aAion  fon>e  particlcs  may  be  diiiinited,  whoic' 
tranrverfe  adion  had  forinerly  balanced  part  of  the  com. 
preding  force.  For  thc  reader  will  lee  on  rcile^on, 
that  iincc  the  compcciTu»  i)t  onc  diredioa  caufes  the 
bpdy  to  bulge  out  in  the  tranfvf;rfe  dire^lion ;  and  iince 
this  bulging  outi*  in  oppoStion  to.the  .lr8nfverfe  forces 
of  attraaion,  it  muft  employ  fome,Hart  of  the  comprcf- 
Sog  force.  And  the  common  appcarances  arc  in  per- 
itĕl  uniforra>ty  with  ihis  conception  of  things.  When 
wcpiefs  a  bit  of  dryiih  cla^,  it  fweUs,ciiiit  and  cracks 
trMfveii«I]r..   'Whcn  a  pillar  of  woed  is  «verloaded,  it 


fwell$  out,  and  fmall  crevices  appesr  in  the  dtreAion  of  Stresgtii  *f 
the  Hbres.     Aftcr  this  it  wiU  not  bear  half  of  tbe  load.  .Materish.^ 
This  the  earpenters  call  CRipri,iKG  j  and  a  knowledge        •      "^ 
Qf  the  circuinftances  which  iaodify  it  is  of  great  import- 
ance,  and  ci>ables  us  to  underiland  fame  very  paradoiical 
appcaraoces,  as  will  be  ihown  by  and  bye. 
.  Tbis.  partial  di^uoiting  of  particles  formerIy  cohering 
i$,  xve  jmaginc,  ,lhe  chief  realon  wliy  thc  totality  of  the 
forces  which  rcall|r  oppole  an  extemal  Arain  does  not 
increai«4n  the  proportion  of  the  «xtenfiotrs  and  conijpreft 
iloDS. .  But  iu.iicient  evidence  wiU  alfo  bc  given  tbat 
tbc  force&  which  would  conne£l  one  particle  with  one 
Otber  p^rticle   do  not  augment  in  the  accurate  pro- 
portion  of  tbe  change  of  diilance ;  that  in  extenliont 
tbey  in  crcafe  roore  ilowly,  and  in  coroprellions  moi* 
rapidly. 

But  therc  is  anotber  cauCc  of  ihis  deviation  perbapt  Duaiiitr 
equally  eiTeaual  wiib  ihe  foTmer.     Moil  bodics  manifeft  mnoiher 
ibme  degrce  of  du£lility.     Now  what  is  this  ?  The  itB.  o^ic  of 
is,  .that  the  parls  have  taken  a  new  amjigcment,  in^*''**'''*' 
which  they  again  cobere.     Thercfore,  in  the  paAage  to 
this  new  arrangement,"the  ^eniible  forces,  which  are  tbe  _ 

joint  refult  of  many  corpuicular  fo{ces,  begin  to  refpea         * 
this  new  an-angement  iiine«d  of  tlie  fo[mcr.     Tbis  muit-  ' 

changc  tbc  iimple  law  of  corpuicular  ^orce,  cbaraderiiiic- 
of  the  particulac  fpecie$  _of  matter  under  eiarotnttion.. 
It  does  not  re<|uire  rouch  reiIe£Uon  to  C0Bvince  us  that. 
the  poinble  arrajagements  which  thc  partidct  of  a  body- 
roay  acquire,  without  appearing  to  change  thcir  nature,. 
muft  be  more  numerous  according  as  tbe  particles  are  of* 
a  roore  compiex  conftiiution}  and  it  ii  rcaibnable  t»- 
fuppofc  that  the  conAJtution  evcn  of  the  moA  Smple* 
kind  of  matter  that  we  arc  acquainted  'with  it  eseced» 
in^Iy  compIex.  Our  qucrofcopct  ihow  us  uumalt  fa. 
miDute,  that  a  heap  of  them  muft  appear  to  the  nakeA- 
eye  an  uni£brm  mars  with  a  grain  finci  than  that  of  the- 
fineft  marble  or  rasor  hooe  ;  and  yet  each  «f  tbefe  het^ 
not  only  limbs,  but  bjncs,  mnfcular  fibref)  blood-veficlt,. 
fibres,  and  a  blood  confifting,  in  aU  probdbility,  of  glo^ 
bules  organifed  and  complex  like  our  own.  Thc  im»' 
gination  is  here  lpft  in  wonde^  \  and  npthing  is-  Ieft  H». 
but  tp  adorc  inconceivable  art  and  wifdoro,  and  to  exult. 
in  the  thought  that  we  are  the  only  fpe3ators  of  thit . 
beautiiul  fceoe  who  can  derive  pleawrc  froro  tbe  view.. 
What  is  troddcn  under  foot  with  indifference,  even  by 
the  half-reafoning  clephant,  may  be  madc  by  ns  tbe- 
fourcc  of  the  purcft  and  moft  immixed  pleafure.  But 
lct  tts  proceed  to  obierve,  ,.. 

6.  That  the  forces  which  oonned  the  pM-tidca  ofTbeforc«t« 
tangiblc  bodics  changc  by  a  change  of  diibtnce,  not  on-  wiiich  coa-- 
ly  in  dcgrce,  but  aUb  in  kind.    "nic  particle  B  (fift.  i.) ?*<*.  «,'*«  , 
is  attraaed  by  A  whcn  in  the  fituation  C  or  E.     It  is?'"j'bk 
repeUcd  by  it  when  at  D  or  F.     It  is  not  aSeded  by  it  bodies 
whcn  in  the  fituation  B.     The  readcr  ts  requefted  car».  change  by. 
iiiUy  to  remark,  that  this  is  notan  inference  founded  on  Y^^l"^'' 
the  authority  of  our  matheraatical  figure..   'nieSgnre"  '""'■"^ 
is  an  expreifion  (to  allill.the  imaonation)  ,of  (ads  in  na*. 
ture.     It  rcquires  no  forcc  to  kecp  the  particles  of  a . 
body  in  their  quiefcent  fituationt :  but  if  they  are  iĕpa- 
parated  by  ftretching  the  body,  thcy  endea-^our  (pardon 
the  figurative  expreiuon)  to-come  togcther  again.     lf.' 
they  are  broueht  nearer  by  cdropreiiion,  tbey.  cndeavour- 
to  recede.     Inis  endeavaur  is  mani^eiled  by  the  necei^ 
fity  of  croploying  iorct  Xo  maintain  the  extenfion  or  con- 
dcofatiq(i  >  aod  we  reprcfent  this  by  tbe  diScrenl  poiition- 
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tSaat  lines.  But  this  is  not  all :  the  patticle  B,  whlch 
i«  repelled  by  A  when  in  the  (ituation  Y  or  D,  U  neutral 
when  at  B,  and  is  attraded  when  at  C  or  £,  may  be 
placed  at  Tuch  a  diAance  AG  froin  A  creater  tban  A  B 
that  it  Ihall  be  again  repelled,  or  at  fucb  a  diftance  AH 
that  it  (hall  again  be  attrafied }  and  theCe  alterations 
vaj  "be  repeated  agaln  and  again.  This  is  curious  and 
important,  and  re<)uires  fomething  more  than  a  bare  ai^ 
icrtion  for  its  proof. 

In  the  article  OptiCB  wc  mentioned  the  moft  cnrious 
and  yaluable  obfervalions  of  Sir  Ifaac  Newton,  by  which 
it  appears  that  light  is  thus  alternately  attraded  and  re- 
pdled  by  bodies.  The  rings  of  colour  which  appear 
between  the  objed  glalTes  of  long  teIefcopes  Ihowed, 
that  in  the  fmall  interval  of  •nsV??"'  °^  »■»  «"ch,  there 
are  at  leall  an  hundred  fuch  changes  ohfervabIe,  and 
that  it  is  highly  probable  that  thefe  altemations  extend 
to  a  much  greater  diAance,  At  one  of  thefe  diHances 
the  light  aaually  converges  towards  the  foIid  matter  of 
the  glafs,  which  we  exprefs  Ihortly,  by  faying  that  it  is 
attraded  by  it,  and  that  at  the  i;ext  diAance  it  declines 
from  the  glais,  or  is  repelled  by  it.  The  fame  thing  it 
raore  {imply  inferred  from  the  phenomena  of  lieht  pamng 
by  the  edges  of  knives  and  olher  opaque  boaies.  We 
Rfer  the  reader  to  the  experiments  themfelves,  the 
detail  being  too  long  for  this  place ;  and  we  Tequeft 
him  to  conGder  them  minutely  and  attentively,  and 
to  fbrm  diftind  notions  of  the  inferences  drawn  {tom 
them.  And  we  de&e  it  to  be  remarked,  that  although 
Sit  Ifaac,  in  his  dilcuffion,  always  conilders  light  as  a 
fet  of  corpufcIes  moying  in  iree  fpace,  and  obr^ng  the 
aAions  of  extemal  forces  like  any  other  matter,  the  par- 
ticular  concIufion  in  which  we  are  juft  now  intereAed 
does  not  at  all  dep^nd  on  this  notion  of  the  nature  of 
Ught.  Should  we,  with  Des  Cartes  or  Huygens,  fup- 
pofe  light  to  be  the  undulation  of  an  elaftic  medium, 
the  conclulion  will  be  the  fame.  The  undulations  at 
ccrtain  diftances  aie  difturbed  by  forces  direded  towards 
the  body,  and  at  a  greater  diftance,  the  difturbing  Sarces 
tend/ronj  the  body. 

Bat  the  iame  alteraations  of  attradion  and  repuUion 
may  be  obferved  between  the  pardcles  of  common  mat- 
ter.  If  we  take  a  ptece  of  very  flat  and  weIl-poliftied 
glals,  fuch  as  is  made  for  the  horieon  glaSes  of  a  good 
Hadley^s  ^uadrant,  and  if  we  wrap  round  it  a  fibre  of 
filk  as  it  comes  hom  the  cocotm,  taking  caic  titat  the 
fibre  nowhere  crofs  another,  and  then  prefs  this  pretty 
hard  on  fuch  another  piece  of  glafs,  it  will  li(t  it  up  and 
keep  it  {Ilfpended.  The  particles  therefi>re  of  the  one 
do  moft  ceitainly  attrad  thofe  of  the  other,  and  this  at 
a  diftance  equal  to  the  thicknefs  of  the  filk  fibre.  Thls 
is  nearly  the  limit ;  and  it  ibmetimes  iequires  a  confider> 
able  preAure  to  produce  the  eSie£l.  The  preflure  is 
eiS^ual  only  by  compreAing  the  filk  fibre,  and  thus  di- 
miniihing  the  diftance  between  the  glafs  platcs. '  This 
adhefion  cannot  be  attributed  to  the  preAure  of  the  at- 
moi{>here,  becanfe  there  is  nothing  to  hindcr  the  alr 
from  infinuating  itfelf  between  the  plates,  Gnce  Ihcy  are 
feparaled  by  the  filk.  Befides,  the  experiment  fuccceds 
equally  well  under  the  receiver  of  an  air-pump.  This 
moft  valuablf  experiment  was  firft  roade  by  Huygens, 
who  reported  it  to  the  Royal  Society.  It  i$  narrated  in 
the  Philofophical  Tranfaaions,  N°  86. 

Here  then  is  an  attraftion  afting,  like  gravlty,  at  a 
i)iftaDcc.  But  take  away  the  filk  fibre,  and  tiy  to  make 
1 


the  gla£res  tooch  eKh  other,  and  we  ihall  6ai  s  nf 
great  force  neceiTary.  By  Newton^s  esperiBCBtt  it  a^ 
pears,  that  unlefs  the  piiimatic  colours  begin  to  appeai 
bctween  the  glaSes,  they  sre  at  Ieaft  T^stn  of  an  tnch 
•fander  or  more.  Now  we  know  that  a  veiy  confider- 
able  force  is  neceSary  for  producing  thefe  colouts;,  and 
that  the  morc  we  prefs  the  glafles  together  the  snore 
rings  of  colours  appear.  It  alib  appears  irom  Newtso*s 
mcafutcs,  that  the  diSierence  of  diAsoce  between  the 
glaSics  where  cach  of  there  colonrs  appear  is  about  Ihe 
SpjOOOth  part  of  an  inch.  We  ktu>w  farther,  thst 
wlKn  we  have  produccd  tbe  laft  appearance  of  a  gteaiy 
or  pearly  colour,  and  then  augment  the  preiTore,  nukmg 
It  about  a  thou&nd  poimds  on  tbe  fquare  itM:h,  all  co- 
lours  vani{h,  and  the  two  pieces  of  glais  ieem  to  makc 
one  tranfparent  imdiAinguiihaUe  mais.  They  appear 
now  to  havc  no  air  betwccn  them,  er  to  be  in  matlw- 
matical  cantaft.  But  another  faft  ihow«  this  ootKlBScB 
to  be  premature.  The  fame  circles  o£  colouis  sppesr  in 
the  top  of  a  foap  bobble ;  snd  as  it  grows  tbiBBcr  at 
top,  there  appears  an  imrcilefting  fpot  in  tl)e  middle; 
We  have  the  greatcft  probability  thereibre  thst  the  per- 
feft  trsnfpsteocT  tn  the  luddle  of  tbe  two  gla&*  does 
not  arile  from  thdr  bdng  in  cootad,  but  becade  the 
thickneis  of  air  between  tbem  is  too  finall  in  that  place 
fbr  the  rcfleftian  of  light.  Nay,  Newtoa  cspm&ly 
found  no  refleftion  where  tbe  thickneis  wss  |ths  or  laerB 
of  the  i-^sTcth  part  of  an  inch. 

AIl  this  while  the  glaires  sre  Aroiwly  repelling  eadi 
other,  fer  great  prefiure  is  neceflsry  for  oaatiiMiiBg  At 
sppeamnce  of  thafe  colours,  snd  th^  vaiuih  in  ibcwSoB 
as  the  preSiire  is  dlmltuihed.  This  vsniihmK -t^  the  e». 
lours  is  B  proof  tbat  the  glaATet  are  movi&g  off  irom  eack 
other,  or  repelling  each  other.  But  we  csn  put  sn  ead 
to  this  repulCon  by  very  ftrong  prefiurc,  ssd  st  the  iaae 
time  iliding  the  glaflcs  on  each  othar.  We  tio  iiat  pie- 
tend  to  account  &r  this  effi^  of  the  Aidiiij;  motiMi ;  bst 
the  h&  is,  that  by  fo  dotng,  the  gla&s  wtll  cobeie 
with  veiy  great  force,  ib  thst  we  Ihsri  biesk  theas  bjr 
any  sttempt  to  pull  diem  aGmder.     It  commonly  hsp. 


m 


pens  (at  leaft  it  did  fo  with  iis),  thst  in  thisAidine  coat- 
preilion  of  two  fmooth  flst  plates  of  gls&  they  Knteh 
and  mutually  deftioy  each  otber^s  furfiice.  It  is  slii» 
worth  remaiking,  that  di&rest  kinds  of  glsfs  exhitat 
diAerent  properties  in  this  refpeft.  iBlint  gls&  will  at- 
traft  even  though  s  filk  fibre  Ues  double  bctween  them, 
snd  they  much  more  aeadily  cohere  by  this  iUding  pttS- 
fure. 

Here  then  are  two  diSances  at  which  the  plates  of 
gkrs  attraft  each  other  }  nsmely,  when  the  filk  Ibre  it 
interpofed,  and  when  they  sie  ferced  together  wlth  this 
iliding  motioa,    And  in  any  intermediate  fitustnR  they 
repel  each  other.     We  fee  ^e  iame  thing  in  other  fM     ^ 
bodies.     Two  pieces  of  lead  made  pcrfieftly  cksa,'  may]>iiiii 
be  made  to  cohere  by  grinding  them  togethet  in  tlwiran. 
fame  manner.     It  is  in  thu  way  tbst  pretlyoinsmeMs 
of  filver  are  united  to  iron.     The  piece  i»  icisped  elean, 
and  a  fmall  bit  of  filver  like  a  fi(h  fcale  is  laid  «b.    The 
die  which  is  to  Atike  it  into  a  Aower  ot  otbeaorBabtRt 
is  then  fet  on  it,  and  we  give  it  s  imart  blow,  whiah  < 
forces  the  metals  into  contaft  as  firm  ss  tf  they  weit 
foldered  together.    It  fometiiaes  happens  that  tbe  die 
adheres  to  the  coin  b  that  they  cannot  be  fep«iatad : 
and  it  is  found  that  this  ^re^ucnlly  happens,  srheii  ibe 
engraring  is  fucb,  Uiat  the  auiĕd  ijpiK  is  dbI  csmplcte. 
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k  <f|f  (ntotnitA  with  •  finooth-flat  Kroatid.  The  probable 
****  cauie  of  ihis  h  curioiu.  .  Wben  tne  coin  has  a  flat  fur- 

£ice  all  ■Tound,  this  is  produced  hj  the  moft  prominent 
le  part  of  the  die.  This  applies  to  the  metal,  and  com- 
pkjr  plebely  coniinet  the  air  whicb  AHed  the  hollow  of  tbe 

die.    At  the  preffore  goes  on,  the  metal  is  lqueezed  up 


J 


S    T    R 


'  into  the  hoUow  of  the  die  ;  but  there  is  ttill  air  com- 
preJTed  between  them,  which  cannot  ercape  by  anj  pa& 
bgti  '  It  is  therefore  prodigiouAy  condenfed,  'and  exert$ 
an  etafticit]r  proportioned  to  the  condehfati6h.  Thir 
iirrves  to  feparate  the  die  from  the  metsl  when  the  Hroke 
i(  over.  The  bollow  part  of  the  dte  has  not  touched 
the  metal  all  the  while,  uid  we  may  fay  that  the  im- 
preflion  was  made  by  air.  If  this  air  efcape  by'  any  en- 
|raving  reaching  through  tbe  border,  they  cohere  in- 
teparably. 

We  have  admitted  that  the  g1afs  plates  are  in  contaSt 

when  they  cohere  thu»  firmly.     But  "we  are  not  certain 

of  thist  iot  if  we  take  thefe  coheiing  glaiTes,  and  touch 

them  with  water,  it  quickly  iniinuates  itfclf  between 

them.    Yet  they  IliU  cohere,  but  can  now  be  pretty 

afily  ieparated. 

B       It  is  owing  to  this  repulfien,  exerted  through  its  pro> 

t    per  Ipheite,  that  certain  powders  fwim  on  the  furface  af 

•*■  water,  and  are  wetted  with   great  difficulty.     Certain 

j    inleds  can  run  about  on  the  furi«ce  of  water.     They 

have  tmilhy  feet,  whlch  occupy  a  confiderable  furface  ; 

and  if  their  (ieps  are  viewed  with  a  magnifying  glafs, 

the  fiwfiKe  of  the  waler  is  feen  depreSed  all  around,  re* 

"'  tembhng  tlie  SootAeps  of  »  man  walking  on  feather-beds. 

Thi*  ii  o%ving  to  a  ttpuMon  betwĕen  the  bruih  and  the 

water.     A  comm6n  fly  cannot  walk  in  this  manner  on 

water.     Its  fefet  are  wetted,  becaule  they  attra^  the  wa- 

ter  inflead  of  repelling  it.     A  iteel  needle,  wiped  very 

clean,  will  lie  on  the  ibr&ce  of  water,  making  an  im- 

preHion  u  »  great  bar  would  make  on  a  feather  bed  ; 

and  tt*  weight  is  lefs  than  that  of  the  diPplaced  water. 

A  dew  drop  lies  on  the  leaves  of  plants  without  touch- 

ing  tltea  mathemalicany,  as  is  plain  irom  the  extreme 

briUiancy  of  the  reAeAion  Kt  the  polterior  Turiace ;  nay, 

it  may  be  foffletimes  obrerved  that  the  drops  of  rain  lie 

on  the  (iirface  of  water,  and  roll  about  on-  it  like  balls 

en  a  table.     Yet  all  theCe  Tubitances  can  be  wetted ; 

that  is,  wrater  can  be  appHed  to  them  at  fuch  diHances 

that  they  attraA  it. 

What  we  fstid  ■  Httle  ago  of  water  infimiating  iticlf 
'bctween  the  glaCs  plates  without  altogether  deRroying 
their  coheSon,  (hows  that  this  coheGon  is  not  the  iame 
that  obtain*  between  the  particles  of  one  of  the  plates ; 
tiiat  is,  the  two  pUtes  are  not  ih  the  iiate  of  one  conti- 
Bued  inals.  It  is  highly  probable,  thereiore,  that  be- 
tween  theie  two  ftates  there  is  an  intermediate  ilate  of 
repuIfion,  nay,  perhaps  many  fuch,  altemated  with  at- 
tra£Hv«  ttates. 

A  piece  of  ice  is  claiKc,  for  it  rebounds  and  rings; 
Its  particlcs,  therefi3re,  when  compreAed,  refile ;  and 
when  llretched,  contrait  again.  The  particles  are  there- 
£>re  in  tbe  ftate  reprerented  by  B  in  figare  i.  aded  on 
by  retmlfiv'e  fiirces,  if  brought  nearer ;  and  by  attrac- 
l^e  forces,  if  drawn  iiirther  afunder.  tce  expands,  Hke 
all  other  bodles,  by  heat.  It  abforbs  a  vaft  quant)ty  of 
fire  )  -««bicb,  by  combining  hs  attraAions  and  repuliibns 
with  tho(e  aS  the  particles .  of  ice,  changes  completely 
tlie  ycw  cf  M&lon,  «rithoDt  making  any  ienfible  change 
ia  the  dillancc  of  tbe  particlcs,  and  th);  ice  becoows  wa. 
Voi.X;iX.PertU. 


ter.  In  this  new  ftate  the  particles  are  again  in  Hmits  StrragA  e/ 
between  attraftive  and  repulfive  forces ;  for  water  has  MaMiul».^ 
been  ihown,  by  the  experiments  of  Canton  and  Ziimner-  * 
man,  to  be  claRic  or  compreiTible.  It  again  espands  by 
heat.  It  again  abforbs  a  prodigious  quanlity  of  heat, 
and  becomes  elaftic  vapour  ;  its  particles  repelUng  each 
other  at  all  d!ftances  yet  obferved.  The  diAance  be- 
tween  the  parlicles  of  one  plate  of  glafs  and  thofe  of 
another  wluch  lies  on  it,  and  is  carried  by  it,  is  a  di- 
ttance  of  repulGon ;  for  the  force  'which  fupports  the 
'  upper  piece  is  adlng  in  oppofitton  to  its  weight.  This 
diilance  is  Iefs  than  that  at  which  it  vio\i\AfuffienJ  it  be- 
low  it  with  a  filk  fibre  interpofed  ;  for  no  prifmatic  co- 
lours  appear  betwcen  them  when  the  filk  fibre  is  inter- 
pofed.  But  the  diilance  at  wbich  glafs  attraAs  watei 
is  much  Te^  than  this,  for  no  colours  appear  when  glals 
is  wetted  with  water.  This  dillance  is  Iefs,  «nd  not 
'greater,  than  the  other;  for  when  the  glaSTes  have  wa* 
ter  inteTpofed  between  them  indead  of  air,  it  is  found,. 
that  when  any  particular  colour  appears,  the  thickneis 
of  the  plate  of  water  is  to  that  of  tbe  plate  of  air  which- 
woold  produce  the  fame  colour  nearly  as  5  to  4.  Now,. . 
if  a  piece  of  gla^s  be  wetted,  and  exhibit  no  colour,  and 
another  piece  of  elafs  be  fimp1y  laid  on  it,  no  colour. 
will  appear ;  but  if  they  are  iirongly  prefl°ed,  the  colours- . 
appear  in  the  fame  manner  as  If  the  glaA^es  had  air  be- 
tween.  AIfo,  when  glafs  is  fimply  wetted,  and  the  film 
of  water  is  allowed  to  evaporate,  when  it  Is  thus  reduced 
to  a  proper  lhinnefs,  the  colours  ihow  themfelves  in  great 
beauty.  *9  • 

Theie  are  a  few  of  many  thouiand  faft8,  by  which  itP"rticin 
b  unqaeftionabIy  proved  that  the   paTticles.of  '«'gible ,;JJJ^^ 
matter  are  conneded  by  forces  a£ling  at  a  dittance,  vaty-4);  forees 
ing  with  the  diftance,  and  alternately  attradive  and  re~>Aing  «t-a  , 
pulfive.    If  we  reprefent  thefe  forces  as  we  have  already'^'*"**- 
done  in  fig.  i.  by  the  ordinates  C  c,  D  d^  £  «,  YJ^  &c. 
of  a  curve,  it  is  evident  that  this  ciirye  muil  crols  the- 
axis  at  all  thofe  diftances  where  the  forces  change  from. 
attraflive  to  repulfive,  and  the  ctirye  muft  have  brancbes. 
alternately  above  and  below  the  axis. 

AII  theie  aUernations  of  attra£iion  and  repulSon  take 

place  at  fmall  and  inrenCble  diftances.     At  all  fenfible 

diftances  the  partides  are  inAuenced  by  the  attraSion  of 

grayitation ;  and  therefore  this  part  of  the  curve  muA 

«*• 
be  a  hyperbola  whole  equation  isy=s~.    What  is  the 

form  of  the  curve  correrponding  to  the  fmallefi  diHance 
of  the  pariicles  ?  that  is,  what  is  tbe-mutual  a£Iian  be- 
tween  the  particles  juft  before  their  CQmingintoabfolute 
conta£l.?  Analogy  ihould  lead  us  to  Tuppo^e  it  lo  be  re- 
palfion  :  for  folidity  is  the  laft  and  fimpleft  form  of  bo- 
dies  with  which  we  are  acquainted. — Fluids  are  more 
compounded,  containing  iire  as  an  eCential  ingredient» 
We  ihould  conclude  that  this  ultimate  repulfion  is  tp![vf 
perahle,  for  the  hardeft  bodies  are  the  moft  elaftic.  We 
are  fully  entitled  to  fay,  that  this  repeUing  force  ejc- 
ceeds  all  that  we  have  ever  yet  applied  to  overcome  it ; 
nay,  there  are  good  reafons  for  faying  that  this  ultimate 
repuIfion,  by  which  the  particles  are  kept  from  mathe- 
matical  contad,  is  really  infuperable  in  its  own  na- 
ture,  and  that  it  isimpoOible.to  produce  mathematical 
conta£t.  ,^0 

We  Ihall  juft  mention  one  of  lhefc,  which  we  confider  Wathem». 
as  unanfwerable.     Suppofe  two  atoms,  or  ultimatc  par-  *"^A'  ^^|!> 
ticles  of  matter  A  and  B.    Let  A  be  tt  lea,  and  B^bie."^ 
"5  Q  raan 
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liirength  ofm6vc  up  to  it  wlth  the  rclocity  2  j  and  Ict  us  fuppore 
Materi»l«.  d^j^  j{  comes  iato  inathcmatical  C0Bta£l,  and  impels  it 
'  (according  to  the  common  acceptation  of  the  ward). 
Both  moTe  with  the  ve1ocity  i.  This  is  grantcd  by  .1II 
to  be  the  final  refult  of  ihe  colliiton.  Now  the  inllant 
of  time  in  which  this  communication  happens  is  no  part 
either  of  the  duration  of  the  foiitary  motion  of  A,  nor 
of  the  joint  motion  of  A  and  B  :  It  is  the  feparalion  or 
boundary  between  them.  It  is  at  once  the  end  of  ihe 
fir(l,  and  the  beginning  of  the  fecond,  belonging  equal- 
ly  to  both.  A  was  fflioving  with  the  velocity  2.  The 
diAingui(hing  circumdance  therefore  af  its  mechanical 
Hate  is,  that  it  has  a  determination  (hoM-ever  incompre- 
henfible)  by  which  it  would  movc  for  ever  wilh  the  ve- 
locity  2,  if  nothing  changed  it.  This  it  has  during  the 
whole  of  its  fclitaiy  motion,  and  therefore  in  the  latl 
inftant  of  this  motion.  In  like  manner,  during  the 
whole  of  the  joint  motion,  and  therefore  in  the  firft  in- 
ilant  of  this  motion,  the  atom  A  has  a  determinalion  by 
which  it  would  roove  for  ever  with  the  velocity  i.  In 
one  and  tbe  fame  indant,  therefore,  the  atom  A  has  txvo 
incompatible  determinations.  \Vhatever  notion  vve  can 
foim  of  this  rtate,  which  we  call  velocity,  as  a  diftinflion 
of  condition,  the  fanie  im^oAibility  of  conception  or  the 
fame  ab^ur^Tity  occurs.  Nor  can  it  bc  avoided  in  any 
other  way  than  by  faying,  that  this  change  of  A's  mo- 
tion  is  Jjrought  abcut  by  infenfible  gridations  ;  thal  is, 
that  A  and  B  inHuence  each  othtr  precifely  as  they 
would  do  if  a  (lender  fpring  wc-^c  interpofed.  The  reader 
is  delired  to  look  at  what  we  have  faid  in  the  arlicle 
Physics,  §  82. 

The  two  magneis  there  fpoken  of  are  good  repreren- 
tatives  of  two  atoms  endowed  ivith  mutual  powers  of  re- 
pulPion  ;  and  the  communication  of  motion  is  accom- 
pliilied  in  both  cafes  in  precifely  the  fame  manner. 

If,  therefore,  we  (liall  ever  be  fo  fortunate  as  to  difco- 
ver  the  law  of  variation  of  tliat  force  xvl-.icli  conncAs 
one  ATOM  of  inalter  with  BRother  atom,  and  which  is 
therefore  charn6lerinic  of  matter,  and  tl.e  \iltimate  fource 
of  all  its  fcnfible  qunli(ies,  tl.e  curve  whore  ordmates  re- 
prefcnt  the  kind  and  the  inteiifity  of  this  atomical  force 
Tig.  t.  will  be.  fomething  like  thal  {ketched  in  fi<».  2.  The  firft 
branch  (7  «  B  will  have  AK  (perpendicular  to  the  a.\is 
'AH)  for  its  afl"vihptote,  and  the  laft  branch  /  m  0  %vill 
be  to  all  fenfe  a  hyperbola,  having  AO  for  its  aAymp- 
tote  ;  and  the  ordlnates  /  L,  m  RI,  &c.  will  be  proppr- 
I  I 


. -.,,  &c.  expreflring  the  univerfal  gra- 
It  will  have  many  branches  B  i  C, 


The  lini- 
pleft  et- 


lional  to  ^^, 

^ntation  of  matter. 

D</E,  PyO,  &c.  espreOJng  attra^ions.  and  altemate 
,Tepuifive"branches  C  f  D,  E  *  F,  G  )f  H,  &c.    All  lhefe 
will  be  contained  within  *  dliUnce  AH,  which  does 
not  esceed  a  very  minute  fraflion  of  an  inch. 

TJie  fimpkft  particle  which  can  be  a  conrtituent  of  a 

body  having  length,-  breadth,  «nd  thickncfs,  mu(l  confift 

ti^i.  ™*  '  of  four  fuch  atoms,  all  of  which  combine  their  intluence 

fias  of  four  o"  cach  atom  of  another  fuch  particle.    It  is  evident  ihat 

atomi.         the  curve  which  e^prelTes  the  forccs  that  conneft  t%vo 

fach  particles  mufl  be  tolally  different  from  this  original , 

curve,   this   hylarchic   principle.      Suppo^ng    ihe    laft 

known,  our  malhematica^  knowledge  is  q«ite  able  to  dif- 

cover  thc  firft ;  but  when  we  procei.'d  to  comporc  a  body 

of  particles,  each  of  which  confifts  of  fonr  fuch  particles, 

wc  may  venlure  to  fay,  that  the  comcound  force  which 

cor.r.efts  ihem  is  almail  beyoud  our  fearch,  and  that  the 
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difcoTery  of  the  prJmary  force  from  an  accwale  kiCh?. 
ledge  of  the  corpufcular  forces  of  ihis  particular  inatler 
is  abfolutely  out  of  our  power. 

All  that  we  can  leirn  is,  the  poAibility,  nay  the  cer* 
tainty,  of  an  innumerable  variety  of  extemai  fenfible 
forms  and  qualities,  by  which  different  kinds  of  matttr 
will  be  diftinguifiied,  arifing  from  the  number,  theordet 
of  compoGtion,  and  the  arrangement  of  the  fabordin3te 
particles  of  which  a  particle  of  this  or  that  kind  of  oiat- 
ter  is  compofed.  All  thefe  ^arieties  will  take  place  at 
thofe  fmall  and  infenfible  xiiftances  which  are  betnrecn 
A  and  H,  and  may  produce  all  that  variety  which  w« 
obferTe  in  the  tangible  or  mechanical  forros  of  bodics, 
fuch  as  elafticity,  du£tility,  hardnefs,  foftne(s,  Auidily, 
vapour,  and  all  thofe  unfeen  motions  or  a£Uons  which  i^ 
obferve  in  fur!on  and  congelaiion,  evaporation  and  coa- 
denfation,'  fo}ution  and  precipitation,  cryfiallizatian,  ve. 
getable  and  animal  a(fimilation  and  (ecretiun,  &c.  &c. 
&c.  while  all  bodies  muft  be,  in  a  certaio  degrce, 
elaflic,  all  muft  gravitate,  and  all  muA  be  incomj^cne- 
trable. 

This  general  and  fatisfa£lory  refemblance  betwten  ibe 
appearance  of  tangible  matter  and  ihe  legitimate  conft- 
quer.ce  of  this  geiieral  hypothetical  propeity  of  in  atcm 
of  inatter,  affords  a  conliderable  probability  ihat  fucb  is 
the  origin  of  all  ihe  phenomena.  We  eameAly  reccm- 
roend  to  our  readers  a  careful  pei  ufa]  of  Borcovich's  c<- 
lebtated  trealife.  A  carefal  perufjl  is  ncccITary  for  fte- 
ing  its  value  ;  and  notbing  will  be  got  by  a  harty  loci; 
at  it.  The  reader  will  be  parlicularly  pleaftd  mili  ihe 
fiicility  and  evidence  with  which  the  ingenioils  auttor 
has  deduced  all  the  ordinary  ptinciples  of  meclianics, 
and  with  the  explanation  which  he  has  giren  of  duiditj, 
and  hls  dedudlion  from  thence  of  ihc  laws  cf  hydtoTta- 
tics.  No  part  of  the  treatife  is  more  valuable  than  ike 
doftrinc  of  the  propagation  of  prclTure  through  foIid 
bodies.  This,  howevcr,  is  but  juft  lcuched  on  in  tht 
courfe  of  the  iiiveftigation  of  the  ptinciples  of  mechanicj. 
We  ftiall  borrow  as  much  as  will  fu(!ice  for  our  prtfent 
iiiquiry  inlo  the  Arength  of  matetials ;  and  we  truO  tbat 
our  readeis  are  not  dlfpleafed  with  this  genenl  (ktlch 
of  the  doArine  (if  it  may  be  Ib  called)  of  ihe  cohefian  ,, 
of  bodies.  It  is  curious  and  important'in  itfelf,  and  isT!,t'^ 
the  foundation  of  ail  the  knowledge  we  can  acquireaf  tii«fi«'" 
prefent  article.  We  are  forry  10  fay  ihat  it  is  as  ytt  v^^ 
new  fubje£l  of  fludy  ;  but  it  is  a  very  promidng  one,-g_ 
and  we  by  no  means  defpair  of  (eeing"the  whole  of  ch*- 
miHry  brought  by  ils  means  within  the  pale  of  mechaai- 
cal  fcience.  The  great  and  diflingulfliing  agent  in  clie- 
miftry  is  heat,  or  fire  the  caufe  of  heat ;  and  oiieofits 
jneft  Angular  cfFefts  is  the  converfion  of  bodies  intoela- 
flic  vapour.  We  have  the  clearert  endence  that  this  is 
brought  about  by  mechanical  forces:  for  it  can  be  oppo(^ 
ed  or  prevented  by  e.\ternal  prcATure,  a  vcry  familiarnie- 
chanical  force.  We  may  perliaps  find  ariolber  mcchaii* 
cal  force  which  will  preyent  fufion. 

Havi>'C  now  m?.de  our  readers  famiHar  with  the  mode 
of  adlion  in  which  cohelion  operates  in  giving  Aiwgth  to 
folid  bodies,  we  proceed  to  confidcr  ite  llrains  to  whlek 
this  Arenglh  is  oppofed.  j^ 

A  piece  of  folid  matter  is  expofcd  to  four  kindi  ofs.njii 
ftrains,  pretty  difFerent"in  the  manner  of  their  op^ratioc.Bisi 

I.   it  mpy  be  toin  aCunder,  as  in  ihe  cafe  of  roprt/'']^^ 
Hretchers,  king-poft»,  tyc-beams,  6tc.  "* 
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Att    i.  h  Taty  be  crulhed,  as  in  th:  cafe  of  pUlars,  poils, 

&•  and  trufs  beams. 

*^     3.  It  may  be  broken  acrofs,  as  bappens  to  a  joill  or 
l£ver  of  any  kind. 

.    4.  It  may  be  wrencbed  or  twirted,  as  in  tbe  cafe  of 
the  axle  of  a  wheel,  the  nail  uf  a  prefs,  &c. 

I.  It  .\i.vv  be  pulled  asunder. 

j  Tiiis  is  tbe  (iroplcR  of  all  (Irains,  and  tbe  otbers  are 

.      jndecd  modiBcations  of  it.    To  this  tbe  force  of  coheiion 
is  diie(Uij  oppbfcd,  with  yerylittle  modification  of  itsac- 

'•      tion  by  aiiy  particular  circumilHnces. 

Wheu  a  long  cylindricul  or  priGnatic  bodr,  Tucb  as  a 
rod  of  wood  or  metal,  or  a  rope,  is  drawn  hy  one  end, 
it  rauft  be  refifted  at  the  other,  in  order  to  brinj;  its  co- 
hefton  into  adlion.  Whcn  it  is  falteued  at  oiie  cnd,  xve 
cannot  conceiv^it  aiiy  olher  way  than  asequally  rtretcb- 
^d  in  all  its  parts ;  for  all  our  obCsryations  and  experi- 
jnents  on  natural  bodies  concur  in  {bowing  us  that  tbe 

•  forces  wbich  connect  tbeir  particles,  in  any  way  «hat- 
ever,  are  equal  and  oppofite.  This  is  called  the  tkirJ 
iaiji  of  rnotion  ;  and  we  admit  its  univerfality,  while  we 
alHrm  tbat  it  is  purcly  experimenral  (fce  Puysics).  Yet 
V;t  bave  met  with  dilTertations  by  perfons  of  cmin"^t 
kno>vledge,  wbere  propoHtions  are  maintained  inconilll- 
«nt  witb  tliis.  Dariiig  tbe  djfpate  about  tbe  communi- 
calion  of  motion,  fome  of  the  abled  wrilers  bave  faid, 
that  a  Tpring'  comprcned  or  ftretclied  at  the  two  encls 
was  graduslly  lefs  and  lers  comprtiTed  or  rtretched  from 
thc  extrcmities  towards  ihe  middle  :  but  the  fame  wri- 
ters  acknowledged  thc  univcrfal  equality  of  aftion  and 
teaclijn,  whicb  is  quite  iiicompatible  with  this  llate  of 
the  fpring.  No  fuch  inequality  of  compreAijn  or  dilata- 
tion  bas  ever  been  obf>.''rveJ  ;  aiid  a  liltU  rcde£lion  will 
iliow  it  to  be  impof!ib!e,  in  coafirtency  wilh  ihe  equality 
of  a£lion  and  reaclion. 

Since  all  parts  arc  thus  e^ually  ftretched,  it  ^jUows^ 
ibat  the  ftrain  in  any  tranfverfe  fcflion  is  the  farae,  as 
Blfo  in  every  point  «f  ihat  fe(Et!on.  If  therefore  the  body 
be  fuppofed  of  a  homogeneous  testure,  tlie  coherton  of 
thc  parts  is  equab!e  ;  and  fince  every  part  Is  equally 
nretched,  the  paiticlss  are  drawn  to  equal  dirtances 
from  tbeir  qaiefee-.it  poGtions,  and  tbe  forces  whtch  are 
tlms  e.\cited.  and  now  ex-eited  in  oppolltion  to  the  rtrain- 
ing  force,  are  eqa;il.  This  e.\ternal  fovce  niay  be  in- 
creafed  by  dc;{rees,  wliicb  will  gradaally  fepariite  the 
parts  of  the  body  more  and  more  from  each  olher,  ar.d 
the  corme^ing  forces  increafe  witb  this  incrsale  of  di- 
Aance,  till  at  laft  the  coheSon  6f  fome  particles  is  over- 
come.  This  muft  be  immedialely  followed  by  a  rup- 
ture,  becaufe  the  remainiiig  forces  are  now  weaker  than 
before. 

It^s  tlieunitedforcc  ofcohefion,  imracdiatelybeforethe 
difunicin  of  the  firft  particles,  that  we  call  the  STREyCTH 
of  the-fe<5lion.  It  may  alfo  be  properly  called  its  abso- 
l.UTK  STREN'GTH,  being  exerted  in  thc  iimplert  fonn, 
and  not  modiSed  by  any  relation  to  other  circum- 
flance$. 

,,        If  ijie  external  force  has  not  produced  any  perraanent 
cbgnge  on  the  body,  and  it  therefore  recovers  its  former 

•-  dimenlions  when  the  force  is  withdrawo,  it  is  plain  ihat 
this  llritin  may  be  repeated  as  often  as  we  pleafe,  and  tbe 

*"    body  ■%vhicb  withrtands  it  once  will  always  withrtand  it. 
It   15  evident  that  this  Ihould  be  attcnded  to  in  all  con- 
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&ru£lions,  and  tbat  in  all  our  ittrertigations  on  this  Aib-Strcngtli  of 
jeft  ihis  (hould  be  kept  ftri£lly  ia  view.  When  wc  treat  M-ittriali. 
a  piccc  of  foft  clay  in  ihis  maiiner,  and  with  thi.s  precau-         •     • 
tion,  the  force  employed  luurt  bc  vcrY  fmall.     If  we  cx- 
ceed  this,  we  produce  a  permanent  change;    The  rod  of 
clay  is  not  indccd   torn  atundcr ;   but   it    has  becbme 
fottjcivhat   more    Aendcr  :   the   nuraber  of  particles   in 
a  croili  f<:clion  is  now  fmaller  ;  and  therefore,   although 
it  will  again,  in  tUis   new    f^rm,   fuffcr,  or  aliow  an 
endlef$  repetition  of  a  certain  llrnin   without  any  far- 
ther  permanent  change,  this  ,  rtraih  is  fmaller  than  the 
former. 

Something  of  the  £ime  kind  happens  in   all  bodiea 
which  receive  a  SETT  by  the  llrain  to  which  they  are  cx- 
pofed.     All  du£lilc  bodies  are  of  this  kind.     £ut  thete 
are  many  bodies  which  are  not  dudile.     Such  bodies 
breck  completely  wheneyer  they  are  rtretched  beyond 
tbe  limit  of  tlieir  perfe£):  elaiticity.     Bodies  of  a  dbrous 
ftru£luie  exhibit  very  great  varieties  in  their  cohefion.       3* 
In  fome  the  fibres  have  no  lateral  cohefion,  as  inthe    j.'"T*' 
cafe  of  a  rope.     The  only  way  in  which  all  the  fibres^oj,eiio„  ' 
can  be  made  to  unite  their  ftrength  is,  to  twitt  them  to-  but 
gellier.     Thi»  caufes  them  to  bind  cach  other  fo  fjft, 
that  any  one  of  them  will  break  before  it  can  be  drawii 
out  of  the  bundle.     In  othe.*fibroas  bodies,  fuch  as  tim- 
ber,  the  fibres  are  he!d  together  by  fome  "cement  or  glu- 
ten.   This  is  fcldom  as  Arong  as  the  fibre.   Accordingly 
timber  is  much  eafler  puUed'afunder  rn  a  direiSlion  tranf- 
verfe  to  the  fibres.     There  is,  however,  every  potTible  ' 
Yariety  in  this  particuiar. 

In  ftretching  and  breaking  fibrous  bodies,  the  vifib]e 
exteiifion  is  frequently  very  coitSderable.  This  is  not 
folely  the  increafing  of  the  dirtance  of  the  particles  of 
the  cohering  fibre  :  the  greatert  part  cbietly  arifes  froin 
drawing  the  crooked'fibre  rtraight.  In  this,  too,  there 
is  great  diverfity ;  and  it  is  accompanied  with  important 
diSerences  in  their  power  of  withltanding  a  rtrain.  In 
fome  ivoods,  fuch  as  fir,  the  fibres  on  which  the  ftrength 
moft  depcnds  are  very  rtraight.  Such  woods  arc  com- 
monly  very  elartic,  do  not  take  a  fett,  ,and  break 
abruptly  when  overrtrained  :  others,  fuch  as  oak  and 
•birch,  have  their  refifting  fibres  very  undulating  and 
crooked,  and  ,ftretch  veiy  fenfibly  by  a  rtratn.  They  ' 
arc  vcry  liable  lo  take  a  fet,  and  they  do  not  break  fo 
Tuddenly,  but  givc  v.arning  by  complaining,  as  the  car- 
penters  call  it ;  that  is,  by  giving  vifible  figns  of  a  de- 
ran^ement  of  texture.  Hard  bodies  of  an  uniform  glalTy 
flrufture,  or  granulated  like  ftones,  are  elartic  througll 
thc  who!e  extent  of  their  coherion,  and  take  no  fett,  but 
brealj  at  once  when  overloaded. 

Notwithrtandiijg  the  immcnfe  Tariety  which  nature 
exhibits  in  the  ftrufture  and  cohefion  of  bodies,  there 
are  certain  general  fafls  of  which  we  may  now  avail  our-    • 
felves  with  advantage.     In  particttlar,  '  3^ 

'llie  abfolule  cohefion  is  proportionarto  the  ajea  ofthe  »bfo. 
the  fecHon.     This  mufl  be  the  cafe-wbere  the  textMre  is '"««>*'«- 
perfeftly  urifr)rm,  as  we  have  reafon  to  think  it  is  in  jirenrth 
plafs  and  the  duft;Ie  metals.     Thecohefion  of  eachpar-|}ropartion« 
ticle  being  allke,  the  whole  cohetlon  m«ft  be  propor-*' to  the 
tional  to  their  number,  that  is,  to  the  area  of  the  («;-""  "'*''* 
tion.   'Jhe  famc  muft  be  admitted  with  re^peA  'o.bodies™^"J5^J,' 
of  a  granulated  leslure,  where  the  granulation  is  regn-to  theei. 
lar  and  uniform.     The  famemuft  be  admitted  of  Abroustending 
bodies,  if  we  fuppofe  their  fibres  equaUy  ftrong,  equally'°'^''         , 
j  C  2  denfe, 
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>  |NPi*&A  of  denle,  and  timilarly  «lifpofed  thioisgli  die  \thcie  fe£lion ; 

t_/*'^"'''  *"**  '*'''  ^*  •""'*  "''^"  iuppofe,  or  inuft  ftate  the  di- 
""'   "^        ve»6ty,  and  meafiure  the  cohefion  accordingly. 

Wc  may  therefore  affcrt,  as  a  general  propontion  on 
this  (bbjcA,  that  tfae  abfalitte  ftrength  in  my  part  of  a 
bodjr  by  which  it  reiills  being  puUcd  afunder,  or  the 
forcc  which  msA  be  cmployed  to  tear  it  a^under  m  tAat 
part,  is  proportional  to  the  area  of  the  feAion  peipcndi- 
««lar  to  the  eitending  force. 

'  Tbere&re  all  cyhndiieal    or  prifmatical    rodt  are 
ireqa«Ily  Arong  in  eyery  part,  and  will  break  alike  in 

•  «iiy  part  j  and  bodies  which  have  utiequal  fedions  will 

•  ^lways  break  in  the  HendereA  part^  The  length  of  the 
cylinder  or  prifm  has  no  e&d  on  the  ilrength  ;  and  the 
yulgarjiotion,  that  it  it  eafier  to  break  a  very  loner  rope 
tban  a  Aiort  one,  is  a  very  great  miilake.  Alfo  tnc  ab. 
fo]ute  ilrengths  of  bodies  which  liaTe  fimilar  icdions  are 
proportional  to  tbe  fquaTes  of  their  diameters  or  homolo- 

•  gou*  fidct  of  tbe  fefiion. 

The  woKht  of  tbe  body  itielf  may  be  employed  to 

<    flrain  it  ana  lo  break  it.    It  is  evident,  that  a  rope  may 

be  ib  kmg  «s  ta  break  by  itt  own  wei^t.    Wben  the 

rope  is  hanging  perpcndicularly,  although  it  is  eqatlly 

Anmg  in  every  part,  it  will  break  tswards  the  upper 

5I        f nd,  becaule  the  ftr«in  on  any  part  is  the  weight  of  all 

J^t>»e     that  is  below  it.      Its  relatiye  strencth  in  any 

WWB^.     part,  or  powerofvrithftanding  the  ftrain  which  is  ac- 

tually  laul  oq  it,  is  inrerleiy  as  the  quantity  below  that 

When  the  rope,  is  Rretched  horiiontally,  as  in  towing 
•  (hip,  the  ftrain  arifing  from  itt  weight  oiten  bears  a. 
very  fenfible  proportion  to  itt  wbole  fireTi«;th. 
f{{.  ].  Let  A£B  (fig,  5.)  be  any  portion  01  fuch  a  rope, 
9nd  AC,  BC  be  tangentt  to  tbe  curve  into  which  its 
gravity  bendt  it.  Complete  the  parallelogram  ACBD. 
It  is  well  known  that  the  curve  is  a  catenaria,  and  that 
DC  is  perpendicular  to  the  horizon  ;  and  that  DC  is 
to  AC  as  the  weight  of  the  rope  A£B  to  the  ftrain 
at  A.    • 

In  order  that  a  fufpended  heavy  body  may  be  equal- 
ly  able  in  every  part  to  carry  its  own  weight,  the  fec- 
tion  in  that  part  muft  be  proportional  to  the  foHd  con- 
tents  of  all  that  is  below  it.  Suppole  it  a  conoidal 
fpindle,  formed  by  the  revolution  of  the  curve  h.ae 
Sig.  4..  (fig.  4.)  round  the  axis  C£.  We  muft  have  AC*  :  o  c* 
=;  A£B  fol.  :  d  £3  fol.  This  condition  require8  the 
logarithmic  curve  for  A  a «,  of  which  C  c  is  the  axis. 
Tbeie  are  the  chief  general  rulet  which  can  be  fafely 
deduoed  tiom  our  clearcA  notions  %i  the  cohefion  of  bo- 
dies.  In  order  to  make  any  pra^iical  ufe  of  them,  it  is 
proper  to  have  fome  meafuTes  of  the  coheGon  of  fuch  bo' 
dies  as  are  commonly  employed  in  our  mechanios,  «nd 
Other  ftruAuTet  where  they  are  expofed  to  this  kind  of 
ftrain.  Thefe  muft  be  deduced  foleIy  from  cxperiment. 
ThereiiMre  they  rouft  be  confidered  as  no  more  than  ge- 
neral  Valuet,  or  as  the  averaget  of  nany  particulartrials. 
^jJ^P^^^The  imegnlarities  aie  very  great,  becauB:  none  of  the 
ciBcninAaii-  ^l^i^oo^^  "*  conftant  in  thdr  texture  and  firmne(s. 
cei  Metalt  diSTer  by  a  thourand  circumftancet  tmknown  to 

ns,  aceording  to  tkeir  purity,  to  the  heat  with  which 
't]iey  were  nwlited^  to  tbe  moulds  in  which  they  were 
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caft,  and  thtiitrektment  dkey  haw 

by  £orging,  winMlrawing,  tcnapering-j  &c. 

It  is  a  veTy  curious-and  inexpKcable  iiad,  that 
ging  a  tnetal,  or  by  frequently>  drawiBg  it  throi^  i 
nnooth  hole  in  a  ileel  plete,  its  colMfion  it  g^ieatlgr  in. 
crcafed.  Ttiik  opcration  undonbtedly  deraitges  the  na- 
tural  fitaation  of  the  particlet.  l^ey  aie  iqueeted 
doiĕr  together  in  one  diredion  }  but  it  it  not  in  thedi- 
redion  in  which  they  refift  thc  fradure.  'In  diis  i&ec- 
tion  they  are  rather  feparated  to  a  greater  diftance.  The 
general  denfity,  howcver,  is  augmented  in  all  of  than 
cxcept  lead,  which  grows  rather  rarer  by  wire-drawing : 
but  its  cohefion  mvj  bc  more  than  tripled  by  this  opera- 
tion.  Gold,  filver,  and  brafs,  have  their  cohefion  nearly 
tripled  }  coppcr  and  iron  have  it  more  than  donbled.  In 
this  operation  they  alfo  grow  much  haider.  It  is  propei 
to  hcat  th^m  to  Tednefs  after  drawing  a,  little.  Thit  it 
called  neaitng  or  atttiealing  It  fbftent  the  metal  agdn, 
ahd  rcnders  it  fufceptible  of  another  drawing  withoat  thc 
riik  of  cracldng  in  the  operation. 

We  do  not  prctend  to  give  any  explanation  6f  this  re- 
matkablc  and  very  important  fad,  which  has  fometliiDg 
refembling  it  in  woods  and  other  fibrous  bodies,  as  in8 
h;  mentioned  afterwards. 

The  Yarieties  in  the  cohcGon  of  Aonet  and  other  ni- 
herals,  and  of  vegetable  and  animal  fubftancet,  are  haid- 
ly  fufceptible  of  any  defcription  or  claflification.     . 

We  ihall  take  for  the  meafure  of  coheHon  the  nnm-OUs 
ber  ofpounds  avoirdupois  whichare  juft  fufficient  to  tetrVv, 
afunder  a  rod  or  bundle  of  one  inch  fqu8re.     Fram  tbii^  j|^ 
it  will  be  eaiy  to  compute  the  ilrength  correiponding  tOMtik 
any  other  dimeiifion. 


ifi,  MrrALs. 


Gold,  caft        •        m 

Silver,  caft 

'Japan 
Barbary 
Copper,  cafl  j  Hungaty 


Iroo,  ca& 


Iron,  bar 


Steel,  bar 


Tin,  caft 


JLead,  caft 

Reguins  of  anUmoDj 

21inc  '•  • 

Biiimrth        » 


Angleiea 
Sweden 

.        .        .      I   4i. 

'Ordinary        • 

I  Stirian 

I  Beft  SwoSih  and  RuOian 
Horfe-nails 

'Soft 

_Razortemper 

TMalaoca 

I  Banca        • 

\  Block 

I  £ngliih  block 


gnuB 


Ibs. 

2o,6oa' 
24^006 
40,000 
43.«W) 
19,500 
22,000 
31,000 
34,000 
37,000 

,000 

,000 
68,000 

75.000 
84,000 
71,000  (a) 

120,000 
150,000 

3.»oo 
3,600 
3,800 
5,200 

.  4500 

860 

.  («OOOn. 

s,6oo 
yjioa 


(a)  Thls  wat  an  eiperimenj»  by  Mufcbenbroek,  to  esamine  the  Tul^  noUoB  thtt  in»ibrg«i  j 
•atm  was  fttong(x  than  dl  others,  and  ibowt  itt  £ilfity. 
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0"  Jth  wiy Tcmatktblg  tl>«t  »lm«A  all  the  wiiTtiww  of 

1>-  metah  are  more  tenacious  than  the  tnctals  themicWes. 

"  The  ohonge  of  tenacity  depends  much  on  the  proilortion 
«i  the  ingredients,  and  the' proportion  whtekproducet 
tbe'moft  tenacious  miJitare  is  diikrent  in  the  diAsrent 
metals.  We  hay«  ieleAed  the  foUowing  from  the  ezpe- 
riments  o£  Murchenbroek.  The  proportioB  «f  ingredi» 
cnts  here  feleAed  ii  thak  which  produces  the  gxeateft 
Arength. 


\. 


Two  parts  of  gold  with  one  offi1ver  •'  a8,oo.o 
I1ve  parts  of  gold  with  bne  of  copper  -  50,000 
Five  parts  of  iilver  with  one  of  coppcr  -  48,500 
Four  parts  of  filver  with  one  of  tin  •  41,000 
Sis  parts  of  coppcr  mth  one  of  tin         •  41,000 

Fiveparts  of  Japan  copperwith  otteof  Banca 

tin        •        r         -       /         -        •         57«0OO 
Six  parts  of  Chili  copper  with  one  of  Ma-    , 

lacca  tin  '  -  -  - '  60,000 

SIx  paru  of  Swedilh  copper  with  one  of  Ma. 

lacca  dn  -  -  •  64,000 

Brars  confi(ls  of  copper  and  zinc  in  an  un> 

known  proportion  ;  its  Arength  is  51,000 

Three  parts  of  block  tin  wiih  one  part  of 

lead         •    •  -  -  -         10,400 

£ight  parlt  of  block  Un  with  one  part  of 

jjinc  -  -■  -  -'       10,000 

' .  Four  parls  of  Malacca  tin  with  one  part  of 

regulus  of  antimony  .  •  12,000 

Eight  parts  of  lead  with  one  of  zinc        •        4>J00 
Four  parts  of  tin  with  one  of  lead  and  one 
'    *  of  zinc  •  -  •  13,000 

Theie  numbers  are  of  conSderable  ufe  in  the  arts. 
The  mixtures  of  copper  and  tin  are  particularly  intereA- 
ing  in  the  hbnc  of  great  guns.  'We  fee  that,  bj  mixing 
copper  whote  greateA  ArengtEdoes  not  exceed  37,000, 
with  tin  which  does  not  exceed  6000,  we  produce  a  me- 
tal  whofe  tenadty  b  almoft  double,  at  the  fame  time  that 
it  is  harder  and  more  eaCly  wrought.  It  is,  however, 
more  fiifible,  which  is  a  greal  inconvenience.  We  alfo  fee 
that  a  very  linall  addition  of  zinc  almoA  doubles  the  te^ 
nacity  of  ttn,  and  increafes  the  tenacity  of  lead  five 
Umes  i  and  a  finall  addition  of  lead  doubles  the  tenacity 
of  tin.  Thefe  are  economical  mixtures.  This  is  a  very 
valuab1e  information  to  the  plumbers  for  augmenting 
the  ftrength  of  water-pipes. 

By  having  recourle  lo  there  tables,  the  engineer  can 
importion  tbe  thickneft  of  his  pipes  (of  whatevec  metal) 
to  Uie  prefli>res  to  which  thr/  are  e:Cpofed. 

2tf,  Woops. 

We  may  premile  to  this  part  of  the  table  the  follow^ 
^t       mggeneral  obfervations. 

Mcity  ar  I.  Tbe  wood  immediately  farrottnding  the  pith  or 
^pkol  heart  of  the  tree  is  dn  weaiccft,  and  its  inferioiity  is  (b 
much  more  remarkablc  as  the  trec  is  older.  In  this  a^- 
fertion,  hawever,  we  fpeak  with  Tome  heStation.  Mul^ 
chcnbroek's  Jrtaii  ol  eiperimcnts  u  decidedly  in  the  af- 
linBatire.  Mr  Buibn,  on  the  other  hand,  lays,  that  his 
expefience  has  taught  him  that  the  Jteart  of  a  Ibuad  tree  ■ 
*I  is  the  ftrongeft$bttt  he  givet  no  inAances.  We  are 
certain,  from  many  obfervations  of  oar  own,  on  very 
^rge  oak~s  and  firs,  that  the  heart  is  much  weaker  than 
■thc  tMteom  fv^ 


%  Tbe  ymoi  maA  the  badt,  oammenly  cdlcd  tlieStn^aA  «f 
wlUte  or  b/ea,  is  alib  weaker  ^an-  tlie  reft  ;  and^  Mataisl^ 
wood  gradually  increafes  iir  Aieiigth  as  we  recede  from        • 
the  centre  to  tbe  blea. 

3.  The  wood  is  &tonga  in  the  middle  of  the  trunk 
than  atthe  fpringingof  the  branchesorat  the  ropt;  and 
the  wood  of  the  branches  ia  weaker  than  that  cf  the 
tnink. 

4.  The  wood  of  the  north  fide  of  all  trees  wUch 
giow  in  our  European  climates  is  the  weakefi,  and  that  of 
tbe  foul>b«aft  fide  is  the  flrongeft  ;  and  the  di£ference  is 
moft  remarkable  in  bedge-row  tieet,  and  fuch  as  grow 
^ngly.  The  heart  of  a  tree  is  never  in  its  centre,  .but 
always  ncarer  to  the  north  fide,  and  the  annual  ooatt  of 
wood  are  thinner  oa  that  fide.  In  conformity  wiih 
thu,  it  ii  8  geneial  opinion  of  carpenters  that  timber  is 
firongee  whoifc  annual  plates  are  thicker.  The  trachea 
or  .air-YeSels  aie  weaker^an  the  fimpk  Jigneoos  fibfcs. 
Thefe  air-ye^els  are  the  fame  in  diameter  and  twmbcr  ot 
rowa  in  trecs  of  the  ^ame  fpecies,  and  thoy  raake  the  vi. 
fible  &paradon  between  the  annual  plater.  Therefore 
when  thefe  aie  thicker,  they  contain  a  greater  prapor- 
tion  of  the  fimple  ligneous  fibres.    - 

5.  All  woods  ore  more  tenacious  while  greoi,  and  - 
loie  yciy  conSderably  by  drying  a^ier  the  tseea  sre  fel>. 
led. 

The  only  authof  who  has  put  it  in  our  power  to   '       ' 
judge  of  the  propriety  of  his  experiments  is  Mufciien> 
broek.     He  has  defcribed  lus  method  of  tiial  minotdy  ; . 
and  it  feems  unexceptiouabIe.     The   woods  were  all. 
lisrmcd  into  flips  fit  tai  his  apparatus,  and  part  of  tbe  Aip 
was  cut  away  to  •  paraUelopiped  of  j-th  of  an  inch 
f9uare,end  there^preiT-th  of  a  fquare  inch  in  iedtioa.  The.- 
abiblute  iiiengths  of  a  fqiiate  inch  were  as  foIIow : 

lib. 

20,100 

18,500 


Loculi  tree 

Jujeb 

Beech,  oak 

Orange 

Alder 

£lm 

Mulberry 

Willow 

Aft> 

Plum 

Uder      . 


Pomegranate 

Lemon 

Tamaiind 

Fir 

Walnut       • 

Pitch  pine      , 

Ouince 

Qrpre6 

Poplar 

Ccdar. 


6.750 
6,000 

5.J0O 
4,880 


/17.300 
15,500 
13,900 
13,200 
12,500 
ia,5oo 
12,000 
11,800 
10,000  V 

Mr  Mttfchenbroek  has  given  a  very  minute  detail  of 
the  experiments  on  -the  afli  and  the  walnut,  Aating  tke 
weighta  which  were  required  to  tear  afunder  dips  taken 
from  the  four.  Ades  of  the  tree,  and  on  eacb  fide,  in  a  re. 
gular  progre/Iion  from  the  ecntre  to  the  circiunference. . 
The^numbers  of  tK»  table  correrponding  te  theii!  two 
timbers  may  therefore  be  confidered  as-  tlK  averagc  of 
morc  than  50  trials  made  of  cach }  and  he  fays  l^at  all 
the  others  were  aaade  with  the  rame  care.  We  caanot 
therefore  fee  any  reafim  for  not  confiding  in  the  leiidtt') 
yet  they  arc  confiderably  higher  than  thoTe  gtveii  by 
fome  otbei  writert.  Mr  Pitot  ^a^t,.  on  the  aut£ority  of 
his  own  experiments,  and  of  thoti  of  Mr  I^weBt,  that 
60  poonds  will  juft  tear  afut>der  a  lqaare  line  of  Cmnd 
oak,  and  that  it  will  bear  50  with  fafety.  This  givc8 
8640  for  the  utmoft  firengui  of  a  fqiiare  inch,  wliich  u  ; 
much  ittfciior  to  Mu(chenbtoek't  Taluation. 

We  may  add  to.tbeii^- 


Bb.. 

9.250  (Ireniith  •£.. 
8,750  diltrent 
8,330  kind»  of 
8,130  wood,, 

7.650 
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«nd  of 
other  fub- 
llanres. 


Itwry 
Bone 
Hom 

Wlialebone 
Tooth  of  fea-calf 


16,270 

J.250 
8,750 

7.500 
4.=75 
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No  iub-  Thereader  wMlfuiely  obrerve,  tliatthefenumbers  cjc- 

ttance  to  '  prefs  fomelhIng  more  than  tbc  utraotl  cohefion  ;  for  the 
fae  areined  weight*  aie  fuch  as  wiil  very  qulckly,  tiiat  U,  in  a  mi- 
in  »rchitec.j,ute  or  two,  tcac  the  rod«  afunder.  It  may  be  faid  in 
''"''h.U  Us  ^*"*"''  '*'*'  '''*'  '^'^^  °^  thefe  weighls  will  fcnCbly 


itreogth. 


impair  the  itrength  after  a  condderable  while,  and  that 
.ope-lMlf  is  the  uUnoft  that  can  f  eroain  furpended  at  ihem 
wichout  liilt  for  ever ;  and  it  is  this  lail  allotment  that 
'.the  engineer  ihould  reckoti  upon  in  hi$  conAru^ionj. 
There  is,  however,  confideiable  dii&rence  in  this  refpe£l. 
Woods  of  a  very  llraight  fibre,  fuch  as  fir,  will  be  lefs 
impaired  by  any  load  which  is  not  fufHcienr  to  break 
tliem  immediately. 

.     Accordiog  to  Mr  £merfon,  the  load  which  may  be 
<fafely  fufpen.ded  lo  an  inch  fquare  is  as  follows : 

Iron             .             .             -           .  76,400 

Brafs            -            -            -        -.  35,6co 

Hcmpcn  rope             ...  19,600 

Ivory             -         -             -             -  15,700 

Oak,  box,  yew,  plum-tree           -        '-  7.850 

Elm,  afb,  beech             ...  6,070 

Walnut,  plum             ...  5,360 

Red  fir,  holly,  elder,  plane,  crab           -  5,000 

Cherry,  harel             -             -             -  4,7^0 

Alder,  afp,  birch,  willow          -          r  4,290 

Lead           -          •           -         .        -  4^0 
Freeftone     .     -                   -           -       '    -      914 

He  gives  u»  a  praAical  rule,  ihat  a  cylinder  whofe  di- 
ameter  is  iJ  inclies,  loaded  to  oue.fourlh  of  its  abfolute 
ilcength,  will  carry  as  follows  : 


Iron 

Good  rope 
Oak 


C.vt. 


The  rank  which  the  diiTerent  woods  hold  in  this  Iift 
of  Mr  Eraerfdn's  is  very  diS°erent  uom  what  we  find  in 
Mufchenbroek's.  But  preciiĕ  nieafuces  muil  not  be  ex- 
pe£led  in  this  raatter.  It  is  wonderful  that  iu  a  matter  of 
fuch  unqueilionable  importance  the  public  has  not  et)a- 
bled  fome  peifon$  of  ju<}g?m£nt  to  make  proper  tiials. 
They  are  beyond  tbe  abilities  of  private  peifons. 

IL  BoDtES  MAT  BK  CRDSHED. 

Itisofim-        It  is  of  equal,  perhaps  greater,  importance  to  know 

portance  to  tljg  AraJn  which  may  be  laid  on  folid  bodies  without 

yaruraA."  dangcr  of  cruihiAg  them.     PUlars  and  po^s  of  all  kinds 

iradies.        *re  espcied  to  this  ilrain  in  its  fimpleft  ibrm  ;  and  there 

are  cafes  where  the  (liain  is  enonnous,  viz.  where  it  anfes 

from  the  oblique  pofilion  of  the  parts  ;  as  in  the  ituts, 

braces,  and  tiuiles,.  which  occar  very  frequently  in  our 

^  great  works. 

It  is  therefore  moft  defirable  to  have  forae  geneial 

<k.nowledge  of  the  principle  wsich  detenniiies  ihe  ftrength 

,<>f  bodies  tn  T)ppofition  to  this  kitid  of  ftrain.     But  un- 

fortunately  we  are  much  more  at  a  lofs  in  this  than  in 

ibe  lait  cafe.     The  mechani^ai  of  nature  is  much  more 


complicatcd  in  tlie  prefenC  cak.    It  muA  be  ia  SotOt  dr<4ta^|^ 
cuitous  way  that  compreirisn  can  have  any  teqdency  to  '^<l^| 
tear  afunder  thc  paits  of  a  folid  boJy,  and  it  is  vety  iii-  '""'^ 
&^\ih  to  trace  the  ileps, 

If  we  fuppofe  the  particles  iiifupeiably  hard  and  ia 
contad,  and  difpofed  in  iines  which  are  in  tl^  diteSioo 
oi  the  external  preSurcs,  it  does  not  appear  how  any  * 
preOure  can  diiunite  tbe  particles  ;  but  this  is  a  giatid' 
tous  fuppofiticn.  There  are  infiuite  odds  againll  this 
precife  arrangeroent  of  the  lines  of  particlcs ;  and  the 
compreihbility  of  all  kiiids  of  matter  in  Ibme  degiee 
iliows  that  the  particles  aie  in  a  fituation  equivalent  to 
dlAance.  This  being  the  cale,  and  the  paiticles,  nith 
their  intervals,  or  what  is  equivalent  to  int«ivals,  being 
|n  fituations  tliat  ar«  oblique  with  iefpe£l  to  the  prdruie-s 
it  muft  follow,  that  by  fqueezrng  tliem  togethei  in  one 
dire£lion,  they  aie  made  lo  bulge  out  01  feparate  in  olher 
direSions.  Tliis  may  pioceed  fo  fai  that  Ibme  may  be 
thus  pulhed  lateially  beyond  theii  limits  of  cohcAon. 
The  moment  that  this  happens  the  reSilance  to  compref- 
.fion  is  diminiOied,  and  the  body  will  now  be  crulhed  to- 
gether.  We  roay  form  fome  notion  of  this  by  fuppofing 
a  number  of  fpherules,  like  fmall  iliot,  fticking  together 
by  means  of  a  cement.  Comprelling  this  in  fome  par.. 
ticular  dire£lion  caufes  the  fpherules  to  ad  among  cach 
olher  like  fo  many  wedges,  each  tending  to  penetrate 
through  between  the  thiee  which  lie  below  it :  and  this 
is'the  fimpleft,  and  peihaps  the  only  dillind,  notian  we 
can  have  of  ihe  malter.  We  have  reafon  to  ihink  that 
the  conAitution  of  vcry  homogeneous  bodies,  fuchasgials, 
is  not  very  diiTerent  f«om  this.  The  particles  are  eer- 
tainly  arranged  fymmetrically  in  the  angles  of  fonie  re- 
gular  folids.  It  is  only  fuch  an  arrangemcnt  that  iscon. 
fiftent  with  tranfpajency,  and  wkh  the  frec  paiTage  of 
light  in  everf  diteAion. 

If  this  be  the  conAitution  of  bodies,  it  appears  ptoba-ivir 
ble  that  tlie  Arenglh,  or  the  rcfiftance  which  they  arcArapi 
capable  of  making  to  an  atteropt  tocruAi  them  to  piece.s"''!^" 
is  proportional  to  the  area  of  the  fefl!on  wbofe  plane  is°,   , 
perpendicular  to  the  extemal  force;  for  each  paiticle  be-^ii 
ing  fimilarly  and  equa11y  a&cd  on  and  refifted,  the  wholelbin 
refi!lance  rouft  be  as  ihtii  number  ;  that  is,  as  tbe  es- 
tent  of  the  feftion. 

Accordingly  this  principle  is  airumed  by  the  fesv  wri- 
teis  who  have  coDfideied  ihis  fubje£l ;  but  we  confels 
that  it  appeais  to  us  very  doubtful.  Suppofe  a  numbcr 
of  brittle  or  ^tiable  balls  lying  on  a  table  uni^oimly  ar* 
ranged,  but  not  coherlng  nor  in  contafV,  and  that  a 
board  is  laid  over  them  and  loaded  with  a  weight ;  we 
have  no  hcfitation  in  (aying,  that  tbe  weight  neceSiuy 
to  crufti  the  whole  colle^ion  is  proportional  to  their  niun. 
ber  or  to  the  area  of  the  fe£lion.  But  when  they  aie 
in  contaJV  (and  ilill  roote  if  they  cohere),  we  imagine 
that  the  cafe  is  materially  alteied.  Any  indi^idual.ball 
is  cruihed  only  in  confequence  of  its  being  bulged  oot- 
wards  in  the  dire£lion  perpendicular  to  the  preAuiecm^ 
ployed.  If  this  could  be  prevented  by  a  hoop  pot 
rouud  tbe  ball  like  an  equatar,  we  cannot  Tee  liow  aaj 
foice  can  cruih  it.  Any  thing  therefore  which  aiakes 
this  bulging  outwards  more  diSicult,  inAk.es  a  gieatii 
force  neceSary.  Now  this  eik&  will  be  ptoduced  bj 
the  mere  contad  of  the  balls  before  ihe  prciTure  isap- 
plicd  ;  for  the  central  ball  cannot  fwell  outward  Utenl- 
ly  without  pulhing  away  the  balls  on  all  fidcs  of  it 
This  is  prcrented  by  the  fii£lion  on  Uie  .U^e  mi  uppci 
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*  ofboar^,  wWch  i»  at  leaft  equal  to  one  third  of  the  pref- 

*"*'*•  {iire.     Th\>s  any  interior.ball  becomes  llronger  by  the 

mere  vicitiity  of  the  others  ;•  aud  if  wc  farther  fuppofe 

thera  to  cohere  laterally,  we  think  that  its  (Irength  will 

be  ftiU  more  increafed, 

The  analogy  between  thefe  balls  and  the  cohering 
particUs  of  »  triable  bftdy  is  very  perfeft.  We  (hoiild 
therefore  expeft  that  the  rtr^ngth  by  which  it  refilfs  be- 
ing  cruihed  will  increafe  in  a  greater  ratio  than  that  of 
thefeftion,  or  the  fquare  of  the  diameter  bf  fimilar  fec- 
tions  •,  and  that  a  fquare  incb  of  any  matter  will  bear  a 
greate;  weigiit  in  proportion  as  it  mak.es  a  part  o&a 
greater  feftion.  Accordingly  this  appears  in  many  ex- 
periments,  as  will  be  noticed  atterwsrds.  Mufchenbroek) 
Euler,  and  fome  others,  have  fuppofed  the  ftrength  of 
coiumns  to"be  a$  the  biquadrates  of  their  diameters. 
But  Euler  deduced  this  from  formulse  which  occurred 
to  him  in  ihe  courfe  of  his  algebraic  analyfis }  and  he 
boldly  adopts  it  as  a  principle,  without  ioOking  for  its 
foundation  in  the  phylical  alTumptions  which  hehad 
ntade  in  the  beginning  ef  his  invelHgalion.  But  fome 
of  his  original  aiTumptions  were  as  paradoxica1,  or  at 
leaft  as  gratuitous,  as  there  reTults :  and  thoie,  in  parli- 
cular,  from  (vhich  this  proportion  of  the  ftrength  of  co- 
lumns  was  dcduced,  were  almoft  foreign  to  the  cafe ; 
and  therefbre  the  inference  was  of  no  value.  Yel  it  was 
received  as  a  principle  by  Mufchenbroek  and  by  ihe  aca- 
dcmicians  of  St  Peterrtiurgh.  We  make  thefe  very  Tew 
obrervations,  becaufe  the  fubjeft  is  of  great  prartical 
importancc  ;  and  it  is  a  great  obftacle  to  iraprovements 
when  deference  to  a  great  name,*joiiied  to  incapacity  or 
indolence,  caufes  authois  to  adopt  liis  carelefs  reverics  as 
principlcS'  froro  which  they  are  afterw3rds  to  draw  im- 
porlant  confequences.  It  muft  be  acknowlcdged  that 
we  havc  not  as  yet  cftAbli{hed  the  relation  belween  the 
dimenlions  and  the  ftrenglh  of  a  pilla^  on  folid  roechani- 
cal  principles'. •  Esperience  plainly  contradifts  the  ge- 
ncral  opinion,  that  the  rtrenglh  is  proportional  lo  thc 
area  of  the  fcftion  ;  but  it  is  ftill  more  inconSrtent  with 
thc  opinion,  that  it  is  in  the  quadruplicate  ratio  of  ihe 
diameters  of  (imilar  fcftions.  Hwould  feem  that  the 
ratio  depends  much  on  the  internal  flrufture  of  the  bo- 
dy  ;  and  experiment  feems  the  only  roethod  for  afcer- 
taining  its  gcneral  laws. 

If  Ti-e  fuppofe  the  body  to  br  of  a  fibrous  texfure, 
having  ihe  fibres'  (ituated  in  the  direftion  of  the  prcAure, 
and  Aightly  adhering  to  each  olher  by  fome  kind  of  ce- 
jneut,  fuch  a  body  will  f«il  only  by  the  betiding  of  thc 
fibres,  by  which  they  will  break  the  cernent  and  be  de- 
tached  from  e»ch  other.  Somelhing  like  this  may  be 
fuppofed  in  wooden  pillars.  Iii  fuch  cafes,  too  it  would 
appear  that  the  reCrtance  muft  be  as  thc  number  of  equal- 
ly  refifting  fibres,  and  as  thcir  mutu^l  fapport,'  jointly  ; 
and,  thercfore,  as  fome  fiinftion  of  the  ^rea  of  the  fec- 
lioh.  The  hme  thing  muft  happen  if  the  fibres  are  na- 
tnrally  crooked  or  undulated,  as  is  obferved  in  many 
woods,'  &c.  provided  we  f(ippofe  fome  fijmlarity  in  their 
form.  Similarity  of  fome  kind  muft  always  be  fnppofed, 
otherwilĕ  we  necd  never  aim  at  any  gtneral  inferences. 

In  all  cafes  thcrefore  we  can  hardly  refufe  admitting 
that  the  ftren;jth  in  oppoCtion  to  compreAlcm  is  propor- 
tional  to  a  fiinftion  of  the  area  of  the  feftion. 

As  the  wholc  length.  of  a  cylinder  or  prifm  i'5  e qu»lly 
preHcd,  it  does  not  appear  that  the  rtrength  of  a  pilkr 
is  at  all  a^fted  by  its  lcngih.     If-indeed  it  bc  fuppofed 
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to  liend  imdcr  the  preSure,  the  cafe  is  grcatly  dlanged,Strtngth  ^ 
becaufe  it «  then  expofed  to  a  tranfverfe  ftrain;  and  this  MatcnaK^ 
increafes  with  tlie  lenglh  of  the  pillar.     But  tMs  will        ' 
be  conlidered  with  due  attention  under  tbs  nc'xt  clafs 
of  ftrains. 

Few  experiroents  have  been  made  on  this  fpecies  of 
ftrength  and  ftrain.  Mr  Pctit  fays,  that  his  experiment$ 
and  thofe  of  Mr  Parent,  ftiow  that  the  fbrce  necefl<ry  for 
CTudiing  a  body  is  nearly  equal  to  thnt  which  will  tear  it 
afunder.  He  fays  tliat  it  requires  fomething  more  than 
6o  ponnds  on  every  fquare  line  to  cruAi  a  pieceof  fouhd 
oak.  But  the  rule  is  by  no  means  general :  Glals,  for 
inftance,  will  Carry  a  hundred  times  as  rouch  as  oak  in 
this  way,  that  is,  refting  on  it ;  but  will  wA/ujpend 
above  four  or  fiye  times  as  much,  °  Oak  will  fufpend  a? 
great  deal  more  than  fir  ;  but  fir  wiH  carry  twice  a»- 
much  as  a  pillar.  Woods  of  a  foft  texture,  allhough'. 
confifting  of  very  (enacious  fibres,  are  more  eafily  cruih- 
ed  by  their  load.  This  foftnefs  of  texture  is  chieAy  ow- 
ing  to  their  fibres  not  being  ftraight  but  undulated,  and-^ 
there  being  confiderable  vflcuities  belween  thero,  fo  fhat 
'they  are  eafily  bent  laterally  and  cruAied.  When  a  poft 
is  overftniined  by  its  load,  it  is  obferved  to  fwell  fenfibly 
in  diameter.  IncreaAng  the  load  caufes  longitudinal ' 
cracks  or  (hivers  to  appear,  and  it  preftntly  aiter  ^ve$ 
way.     This  is  called  crippiir.g, 

In  all  cafes  where  tbe  fibies  lie  oblique  to  the  ftrain' 
the  ftrength  is  greatly  diminiihed,  becaule  the  parts  can 
then  be  made  to  llsde  on  each  olher,  when  tMt  cohefion 
of  the  cementing  roattcr  b  "o^ercoroe. 

Mufchenbiock  has  given  fome  experlments  on  this- 
fubjeft  ;  hut  tlity  are  cafcs  of  long  pillars,  .and  therefore 
do  not  belong  lo  this  place.  They  will  be  confidered 
alterwards, 

The  only  e-^cpcrimenls  of  which  we  have  feen  any  de- 
tail  (and  it  is  ufelers  to  infert  mere  aATertions)  are  thole-' 
of  Mr  Gaulhey,  in  the  ^th  volume  of  Rozier's  Jotimai 
de  Pliysi/jue.     This  engineer  expofcd  to  great.preirures 
finall  rectangular  parallclopipeds,  cut  from  a  great  va-    . 
ricty  of  ftones,  and  noted  the  wcights  which  cruAied  ' 

thera.  The  following  table  exhibits  the  medium  ieful(s 
of  many  trials  on  two  very  uniform  kinds  of  freeftone, 
one  of  them  among  the  hardcA  and  the  other  among  the 
fofteft  ufed  in  building. 

Column  ift  cxpreflrcs  the  length  AB  of  ihe  feftion  m^^J^^^ 
French  lines  or  I2lhs  of  an  inch;  column  2d  eyprelTesnienisror- 
the  breadth  BC  ;  column  gd  is  the  area  of  ihe  feftiontlii«pur- 
in  fquare  lines  ;  column  ^lh  is  the  numbcr  of  ounces  re-I'"'*  ™'"<'*' 
quired  to  crulli  the  picce ;  colnmn  jth  is  the  weight'^^"  ^*^* 
which  was  then   borne   by  each  fquare  line  of  the  fec-- 
(ion  5  and  colnmn  6th  is  the  round  numbers  to  which 
Mr  Gaulhey  imagines  that  thofe  in  column  jth-  apr  • 
proximate. 


Hard  Srohe. 

AB 

BC 

ABxBC     Weight 

Korce 

I 

8 

8 

64              73<5 

"•5 

12 

2 

8 

12 

96            2625 

27-3 

24 

3 

8 

i6 

128-          4496 
Soft  Stone, 

35-1 

36 

4 

9 

i6 

144              S^° 
162               848 

39 

4 

S 

9 

i8 

5-3 

A-i 

6 

i8 

i8 

324             2928 

9 

9 

7 

i8 

24 

43»             529« 

12.2 
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tB«tt|tHk  ^  Lkde  caH  be  d«di>ced  froin  th(6  cx(terimeats :  The 
Uatenab.  ift  and  jd,  compared  with  the  jth  uid  6th,  thould  iiir- 
nt(h  6inilar  refi>lts}  tot  the  ift  «nd  jth  are  refpedirely 
half of  the  ^d  and  6th  :  but  the.jd  ts  thiee  tiaaes.Arongcr 
(that  it,  a  line  of  the  ^d)  than  the  firA,  wbeieas  the  6lh 
k  only  tKice  as  drong  as  the  jth. 

Itis  evident,  howcTer,  that  the  {Irength  Sncreares  much 
fe(ler  than  the  area  of  the  feAion,  and  that  a  fquare  line 
can  cariy  more  and  more  weight,  accordinj  as  it  makes 
a  part  of  a^  larger  and  larger  fe£Hon.  In  the  leries  of 
experiments  on  the  foft  ftone,  the  indindual  ilrength  of 
a  fquare  line  feems  to  increare  nearly  in  the  proportion 
of  ne  Te^on  of  which  it  makes  a  part. 

Mr  Gauthey  deduces,  irom  the  whole  of  his  ntimer- 
ous  experiments,  that  a  pillar  of  hard  ilone  of  GivTj, 
wholĕ  fe£lion  is  a  ^^uare  Ibot,  will  bear  witb  perfed  Ta^ely 
664,000  pounds,  and  that  its  extreme  Hrength  is  871,000, 
anathefmaIle(lArengthobrerved  in  anyofmsexperiments 
was  460,000.  The  foft  bed  of  Givry  (lone  bad  for  ita 
finalle(l  Arength  187,000,  far  its  greateA  311,000,  and 
ibr  its  fafe  load  249,000.  Good  brick  wul  carry  wilh 
fafety  3  20,000 ;  chalk  will  cerry  only  pooo.  The  bold- 
eft  piece  of  archite£lure  in  th!i  refpe£l  which  he  has  feen 
is  a  pillar  in  the  church  of  All-Saints  at  Angers.  It  it 
24  .ieet  long  and  1 1  inches  fauare,  and  is  loaded  with 
60,000,  which  is  not  one-feventn  of  what  is  neceSary  for 
«ni(hing  it. 

We  may  obterre  here  by  the  way,  that  Mr  Gauthey^s 
nea&re  of  the  fufpending  ftrength  of  ftone  is  vaftly  rmall 
in  proportion  to  its  power  of  fupporting  a  load  laid  above 
k.  He  finds  that  a  prifm  of  the  hard  bed  of  Givry,  of 
a  ibot  fedion,  is  torn  afunder  by  4600  pounds }  and  if 
it  be  firmly  fixed  horisontally  Sn  a  wall,  it  will  be  broken 
by  a  wdght  of  56,000  fufpended  a  foot  from  the  wall.  If 
it  reft  on  two  preps  at  a  foot  dilhince,  St  will  be  broken 
by  206,000  laid  on  it«  middle.  The(ĕ  experiments  a- 
gree  (b  ill  with  each  other,  that  little  ufe.i;an  be  made 
of  them.  The  fubje^  is  of  great  importance,  and  well 
defervet  the  attention  of  the  patriotic  philofopher. 

A  fet  of  good  eiperimentt  would  be  very  valuable,  be- 
caofĕ  it  is  aga}nft  this  kind  of  Arain  that  we  muft  guard 
by  judicious  conftru6lion  in  the  moft  delicate  and  di(Ii- 
c«lt  problems  wbich  come  through  the~  hands  of  the  ci- 
vil  and  military  etigineer.  The  conftruftion  of  flone 
ju-ches,  and  the  conftrufiion  of  grieat  wooden  bridges, 
and  particularly  the  conArudion  of  the  frames  of  car- 
-pentry  called  eentrtt  in  the  eredion  of  ftone  bridget, 
are  the  iiioft  difficnlt  jobs  ihat  occur.  In  the  centres  on 
which  the  archet  of  the  bridge  of  Orleant  were  built 
Tome  of  the  pieces  of  oak  were  carrying  upwards  of  two 
tam  on  every  fqBare  inch  af  their  icantling.  AU  who 
iaw  it  faid  tbat  it  wat  not  able  to  carry  rtie  ibnrth  pa^t 
of  the  intended  load.  But  the  engineer  nnderilood  the 
principlet  of  hit  art,  and  ran  the  ntk. :  and  the  lerult 
compktely  jnftified  hii  coAfidence ;  fiar  the  centre  did 
not  complain  in  any  part,  only  it  wat  f«und  too  fupple ; 
fa  .that  it  went  ont  of  (hapc  while  the  haunches  only  of 
the  arch  were  laid  on  it.  The  engineer  correAed'  thit 
\ty  loading  it  at  the  crown,  and  thus  kept  it  completely 
in  (hape  during  the  progrefs  of  the  work. 

In  tbe  Mcmoiia  (old)  of  thc  Aeademy  of  Peterlburgh 
fbr  1 778,  there  u  a  diSertation  by  £ukr  on  thit  &ib{eft, 
bnt  particulaiiy  liaiited  to  the  ftrain  on  columnt,  ia 
which  the  bending  i«  takcn  into  the  Boconnt.  Mr  Fu& 
Iw*  trcated  tbe  iiiae  rolged  nitb  «elation  t»  ctipcntrj 


jo 
notratis. 


<Vood  ea> 
IKrimentt 
mochwant- 


7^    ]  S    T    « 

in  a  fubfeqaent  tolume.  Bnt  thete  it  &tle  int!icfe  pa-' 
pers  befides  a  dry  inathematical  difquifition,  procecding  on 
alTumptiont  which  (to  fpeak  favourably)  are  extreinc^ 
gratttitout.  The  Aoft  important  canfequence  of  tlw 
compreilion  is  wholly  overlooked,  as  we  ihatl  prefently 
iee.  Our  knowledge  of  the  mechanifin  of  cohefion  is 
as  yet  fu  too  imperteA  to  entitle  us  to  a  confident  ap- 
plication  of  madtemadcs.  '  £zpeitmenti  Aiould  be  mi^ 
tiplied.  5> 

The  only  waj  we  can  hope  to  make  dicic  eKpetimentlllB")'? 
tileHil  it  to  pay  •  cereiiil  attSentian  to  the  mantur  in*^^ 
wbich  the  /radure  is  pioduced.  By  difcov«iing  the  ge-^ 
neral  refemUancet  in  this  particular,  we  advance  a  ftep 
in  oor  power  of  introducing  mathematical  meaiiirement. 
Thnt,  when  a  cubical  piece  of  chalk  is  Aowly  cmSied 
between  the  chapt  of  a  vice,  we  iee  it  untf<inDly  iplit  m 
a  fiirface  bblique  to  tbe  pttSwrt,  attd  the  two  part*  then' 
ilide  akmg  the  farface  of  fradure.  Thit  (hould  kad  nt 
to  esamine  mathematically  what  telation  there  ii'  bt> 
tween  tbit  furface  <rf  ftaAure  and  the  ncoeSaty  fiM«e ; 
then  we  (hould  endeaYonr  to  detetmlne  cxpet«neiitfUy 
the  pofition  of  thu  furftce.  H«ving  diicovaed  ibme 
general  }aw  or  refemblance  in  tUt  citcnmAancc;,  we 
Ihould  try  what  mathematical  hypothefiawiU  agrcewith 
thii.  Having  fiiuhd  o(ie,  we  mky  Hien  apply  ont  fimpkft 
notiont  of  coheSon,  and  compare  the  refult  of  oat 
computations  with  experiment.  We  are  autbbriiied  to 
fay,'thBt  a  iĕriea  of  cxpcrimeBtt  have  bom  made  ia-  thii 
way,  and  that  thcir  refultt  have  been  vety  ttniibnn,  and 
thetefore  (atislhdory,  and  that  thcy  witt  ieon  \>t  lud  be- 
fore  the  public  at  the  f<Mmdationt  of  fiKce£(ful  praSice 
in  the  conflru£Han  of  arcbes. 

III.  A  BOST  MAT  S£  BROKEM  ACROSS. 

a 

The  moA  urual,  and  the  greateft  ibain,'t»  nUch  na-hac'* 
terial»  ara  expofed,>-  ii  that  which  tendl  to  break  theml"^ 
tranfverfely,     It  it  ieJdom,  however,  that  this  isdoneitt^i^ 
a  manner  pericdly  fimpk  ;  for  when  a  beam  pimSlwillliak 
horiaontally  iiom  a  wall,  and  a  weight  iti«ifpended  inmai^ 
its  extremity,  the  beam  it  commoply  broken  near  the^"^ 
waU,  and  thc  intermed;«;e  part  has  peribtmed  the  iiiac-^ 
tions  of  a  Iever.     It  foiiSetimet,  though  rarely,  happat 
that  tbe  pin  in  the  joint  of  a  pair  of  pincett  oc  fciffiiii  it 
cut  tbrough  by  the  ftrain  ;  -and  thii  is  almoft  the  oaly 
cafe  of  a  fimple  tranfveife  fraduTe.     Bcing'  fo  Tare,  we 
may  content  «mHelTcs  with  bying,  that  in  dut  caiĕ  the 
ftrength  of  the  piece  it  pioportional  to  tbc  aiea  of  the 
fii£lion.  51 

£xperimenti  wtte  made  ibr  diicoveiing  the  refifhaioeiE^«n- 
made  by  bodiea  to  this  kmd  ot  firatn  in  the  foUawaig*'^ 
manner :  Two  iron  bars  weae  diii>ofed  harisontally  *t4^||^ 
an  incb  diftance }  a  third  hung  perpendicularly  betweatit 
them,  being  fupported  by  a  pSn  made  of  tiic  fiibftaiKC  te 
be  caamined.    Thii  pin  wat  made  of  a  pri^matic  hm,  • 
fo  ai  to  fit  exadly  tlie  h<dei  in  the  three  ban^  whidi 
were  made  veiy  exaft,  and  of  the  fiune  fize  and  Siape. 
A  icalc  was  ilifpetMled  at  the  lower  cnd  of  dw  perpen. 
dScular  bar,  and  loaded  till  it  tore  eot  that  patt  of  ihe 
pin  wbtck  fiUed  the  middle  bole.    Thit  wc^ht  wai  eti. . 
dently  tlie  mea^aie  of  ilie  latetal  cohefian  af  tw»  fefi9on. 
The  fide-ban  were  aiade  to  gndp  the  middle  bar  pietty 
Arangly-  between  them;  that  there  mighl  be  no  diibDicc 
impofed  betwcAi  tke  oppofite  piefi'uiei.  ~  Thia  woald  ' 
have  ooabined  theencrgy  of  a  levet  with  the  pmdy 
tr8niV«ric  ptedTure.    For  tbe  iaiBe  reaibo  it^»  neccl^ 
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A  orfaty  t!itt  the  intemal  partt  of  the  holci  Ihauld  be  tio     produiAt. 


ir  n> 


iKYeis» 


Mth  ol ^ ^ 

F*  .  rouUer  than  the  .edges.  Great  irrenJaritiet  occuirred 
*  in  our  firft  experiments  from  ihis  caule,  becaufe  ihe  pins 
were  roraewhat  tighter  within  than  at  the  edges }  but 
when.  this  #as  correded  they  Were  extreiDeIy  regulan 
We  empjoyed  three  (ets  of  hdes,  viz.  a  circle,  a  ^uare 
(which  was  occalionally  wMle  a  redangle  who(«  loigth 
\¥aa  twice  its  breadth),  «nd  an  equilateral  tdangje.  We 
found  in  all  our  eiperiments  the  iirength  exadl]r  fto-. 
portional  to  the  area  of  the  f«£lion,  and  qiute  indepcnd- 
ent  of  its  Agureor  pofi.tioa,  and  we  foun4  it  confiderab]y 
above  the  dired  coheiioa ;  th«t  is,  it  took  cwtTiderably 
more  than  twice  tbe  force  to  jtiesT  out  thic  middle  piece 
than  ta  tear  the  pin  a^imdeK  by  a  6ixe&  puU.  A  piece 
of  £iie  &eeftoae  re^uired  ao^  pouods  (p  pull  it  dire^)!/ 
afunder,  and  575  to  break  it  in  this  way.  The  differ- 
enoe  was  very  con&ant  in  aoy  one  fubft«iee,  but  Taried 
from  four-thirdt  to  fix-thirds  in  di&rcnt  kin^  of  maJLter^ 
bemg  fmaUeft  in  bodiei  of  «  Sbroua  tei(tare.  But  indeed 
we.coold  not  roake  the  tiial  on  any  bodiea  of  (foafider< 
able  cohefion,  becaufih  they  iequired  (iich  force»  at  our 
apparatus  could  not  {iipport.  Chalki  chy  haked  in  the 
Itin,  baked  fugar,  brick,  and  free{lone,  wcre  the  ftrongefl 
that  we  could  ex8minci 

Bttt  the  more  common  cafe,  where  the  energy  of  a 
leT^  intervenet,  demands  a  minute  exaaunation. 

Let  DABC  (fig.  5.)  be  a  vertical  leaian  of  a 
priCoaUc  foHd  (that  is,  ot  eqnal  fize  throughoat),  pro- 
je£Ung  horisoatally  fnm  a  wall  in  which  it  is  finnly 
fixed  i  rad  )et «  weight  P  be  hung  on  it  at  fi,  or  let 
any  power  P  a&  «t  B  in  a  dire£aon  perpeadicular  to 
AB.  6uppofe  the  body  of  infuperable  ftrength  in  every 
Mrt  except  in  the  Tertical  ie£tion  DA,  perpendicular  to 
its  length.  It  maft  break  in  thit  fe£tion  only.  Let  the 
c^>efien  be  uniiotm  orer  the  whole  of  thi<  icdion }  that 
ia,  let  each  oS  thc  adjoinintF  particlet  of  the  two  paitt 
cohere  with  an  eqnid  roicey. 

There  are  two  wayt  in  which  it  may  break.  The  part 
w&JBCD  may  fimply  flide  down  along  the  furface  of  nac- 
tore,  providled  that  the  power  ading  at  B  i«  equal  to  the 
accumulated  feice  which  it  exerted  )>j  every  particlc  of 
the  leAion  in  tbe  diiediaii  AD. 

But  fuppofe  thit  eSeAually  prevented  by  fomething 
that  (iipports  the  p«»nt  A.  The  adion  at  P  tends  to  n»ke 
the  body  tum  round  A  (or  round  a  horizontaI  line  paf- 
rin|r  dirough  A  at  ri^t  anglcito  AB)  at  round  a  joint. 
Thit  it  cmnot  d«  without  iepanting  at  the  line  DA. 
la  this  cafe  the  adjoining  particles  at  D  or  at  £  vnll  be 
ieparated  horiwmtally.  Biat  th«r.  coheCon  refift_s  thit 
feparBtum.  tn  order,  theie'fore,  that  the  ftaAute  may 
happen,  the  energy  or  momentum  of  the  power  P,  ac- 
tiag  by  means  orthe  )ever  AB,  muft  be  fuperior  to  the 
accnmulated  eneigies  of  the  particles.  The  energy  of 
each  dcpends  not  only  on  itt  coheCve  f(»ce,  but  alro  on 
its  CtaatioM;  for  the  Aippored  inbparable  finiiaefs  o£ 
the  ieft-of  thc  body  maket  it.a  lever  tursing  roond  thc 
falcram  A,  and  the  coheSon  cf  each  particle,  iiich  at 
b  or  £,  aAt  by  meani  of  the  arm  DA  or  £A.  Tbe 
energy  of  each  particle  will  therefore  he  had  by  nulti- 
plying  tbe  forcc  exerted  by  it  in  the<inftant  o£  fr«ftare 
by  the  aim  of  ihe  lever  hy  which  it  a&s. 

I.et'as  Chere&re  firft  Tuppore,  that'in  the  inftant'of 

fra£hire  evcry  partide  it  eierUng  ao  tt^anlilatceji  The 

energy  of  D  will  be/xDA,  «nd  thatcf  E  wiU  be/>«- 

£A,  and  that  of  the  whok  wiU  be  the  rma  of '«ll.aheie 
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Let  the  depth  DA  of  the  fedi«n  he  caOed  J^StrenBil.  of  * 
and  let  any  undetetmined  part  of  it  E A  be  callcd  *,  and  M»'*"''^- 
then  the  fpace  occupied  by  any  particle  will  be  «•. 
The  cohefion  of  this  ipace  may  be  reprefented  by  /*, 
and  that  of  the  whole  by  >/</.  The  ener^y  by  which 
cach  element  *  of  the  line  DA,  or  J,  refifts  the  Jrae- 
turie,  will  be  fx  x,  and  the  whole  acciuttulaled  energies 

wli  be  fy.Txx.    Thit  we  know  to  bc  /  x  4  d\  or 

/«  y.i^t.  It  is  the  fame  therefore  «s,if  the  cohefioa 
fdoi  Uie  whole  feftion  had  been  ading  at  the  point  G,'. 
which  is  the  middle  of  DA. 

The  reader  who  is  not  familiarly  acquainted  with  thrs 
ilaxionar7  calculus  may  arrive  at  the  fame  concluGon  in 
another  way.  Suppore  the  beam,  inftead  of  projeAing 
horisontally  from  a  wall,  to  be  hanging  from  tne  ceiling^ 
in  which  it  is  firmly  fixed.  Let  us  confider  how  tbe 
equal  cohefian  of  every  part  operates  in  hindering  the 
lower  part  from  (eparating  fit>m  the  upper  by  opening 
round  the  joint  A.  The  equal  cohefion  operates  juft  as 
equal  gravity  would  do,  but  in  the  oppofite  diredion. 
Now  we  know,  by  the  moft  elementary  mechanict,  that . 
the  effe£t  of  this  will  be  the  fame  as  if  the  whole  weiglit . 
werc  coni:entrated  in  the  centre  of  gTavity  G  of  the  line 
DA,  and  that  this  point  G  is  in  the  middle  of  DA. . 
Now  the  number  of  fibres  being  as  the  length  ti  of  the 
Une,  and  the  coh^on  of  each  fibre  being  a/  the  to» 
hefion  of  the  whole  llne  is  /x  </  OTfd. 

The  accumulated  energy  therefore  of  the  cohefion  ia 
thc  inflant  of  fra£lure  is  fti  y.id.  Now  this  muft  be 
equal  or  juft  inferior  to  the  energy  of  the  power  cmplt^- 
ed  to  break  it.  Let  the  length  AB  be  called  /}  then 
P  X  ^it  thc  correljponding  energy  of  the  power.  Thia 
gives  mfdid=j>iiot  the  equatioo  of  equilibniim ^- 
refpondinK  to  the  Tertical  fe&ion  ADCB. 

Suppou  now  that  the  fradure  b.not  penmtted  at 
DA,  but  at  another  fe£Hon  >«  more  remote  from  fi. 
The  body  being  prilmatic,  all  the  vertical  iĕ£tions  are 
equal ;  and  therelbre/^T^i*  ^he  fame  at  before.  fiot 
thJe  energy  of  the  power  is  by  this  meant  increafed,  be- 
ing  now  =  PxB«,  inftead  of  P x B A :  Hence  we  fee 
that  when  the  prifmatic  body  is  not  infaperably  Hrong 
in  all  its  parts,  but  equally  Arong  throughout,  it  muft 
break  clofe  at  the  wall,  wheic  the  ftrain  or  energy  of 
the  power  is  greateft.  We  iee,  too,  that  a  power  ifhich 
is  juft  able  to  break  it  at  the  wall  is  unable  to  break  it 
anywhere  eUe }  alfo  an  abfolute  cohefion  /<4  which  caa 
withAand  the  power^  in  the  fe^m^  DA,will  not  with- , 
ftand  itin  the  fe£lion  i»,  and  wOJl.  withiland  morc  ia. 
the  kOMod'  a'.  .^       . 

This^teaches  us  to  diftingu!(h  between  abfi>lute  and ; 
relative  ftrength.  The  relative  ftrength  of  a  fc£lion  has 
a  refcrence  to  tbe  ftrain  a£tually  exerted  on  that  iedUan. 
This  reUtive  ftrength  is  propeily  meafured  by  th^e  power 
which  is  juft  able  to  balance  or  oveicome  it,  whea 
applied-dt^ts  proper,place.    Now  fince  we  hnA  fd^i 

Td  ^  d 
rs/  /,  we  have  Jte^^-T^Air  theineiifufe.ofthe  Rrength' 

'  of  the  ieAion  of  the  ledien  DA,  in  tdatien  to  tbe  pOwcr 

apptied  at  B.    .,        .,,  i  .     •      • 

lf  th«  iblid  ts  a  redangular  beam,  whoie  bteadth  it  b^  , 
.  it  is  plain-.that  all  the  ver(ical  fc£tioni  are  equal,  and 
that  A£i]«r  V  ii  thcitetg  m.  alL  ^  Xh«tefi)Qi-tl)»ai}ua<t^ 
;    5  JD  doa 
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ttrengtti  o^tion  espreSytg  tlie  equiHbrui!S  between  the  momentum 
Matenals.  ^^  jj,j  e^temal  force  and  the  accunjubted  momenta  of 
<-■'*"     coheGon  will  be f> /=/ JiniJ. 

The  produfl  Jb  e^tdently  espreAes  the  area  of  the 
(edion  of  £rafture,  whlch  we  may  call  j,  and  we  may 
ejtpreTs  the  equilibrium  thus,  fi  l^rjs  4-  d,  and  2  / :  d= 

Now  fs  it  a  proper  eipreAion  of  the  abfolute  cohc- 
fion  of  the  feflion  of  fra£ture,  and  ^  is  a  pioper  meaPure 
of  its  (Ireiwth  in  lelation  to  a  povver  appUed  9^  B.  We 
may  theretore  fay,  that  tv)ice  the  iength  of  a  reiiangular 
beam  it  to  tht  deptb  at  the  ahjolute.  cohejion  to  th«  rela- 
tffufirengtk. 

Since  the  adion  of  equable  coheiion  is  fimilar  to  thc 
a£Uon  of  equ!il  gravi|^,  it  foUows,  that  whatever  !s  the 
figure  of  the  feciion,  the  relative  ilrength  will  bc  the 
fame  as  if  the  abf(^ute  cohefion  of  all  the  fibres  were 
a^ing  at  the  centre  of  grayity  of  ihe  fc£lion.  Let  g 
be  the  difiance  between  the  centre  of  grav>ty  of  the  fec- 
tion  and  the  axis  of  iradure,  we  (hali  have  pl—fsg, 
and  l:gzsfs  :/>.  It  will  be  very  ufeful  to  recolleA  thi* 
analogy  in  words  :  "  The  /etigth  efa  prifmatic  heam  of 
tttiy  /bape  is  to  the  /teight  ofthe  centre  of  granity  ahove 
the  /ower  Jide,  as  the  abjolute  eohejion  to  the  Jlrength  re- 
lative  to  thit  /engl/t.''* 

Becaufe  the  relative  tlrength  of  a  reAanguIar  beam 

.  fb.d\d    fbd*  .  ..„  .       .        ,    .      -         . 

II  —j —  or  — j-,  it  loUowj,  that  the  lelatiye  Itrength» 

of  diSerent  beams  a;e  proportional  to  the  abrolute  cohe- 

fion  of  the  particles,  to  the  breadth,  and  to  the  fquare  of 

the  depth  ^reAly,  and  to  the  length  inverfely ;  alfo  in 

prifmc  whofe  fe&ion«  art  fimilar,  tjie  iilrengths  are  as  the 

57       cubesof  the  diameters. 

Afcertain.       Such  are  the  more  general  refult»  of  the  mechaniim 

fc* °"h'fc    "^  *''"  tranfverfc  (Iraio,  in  the  hypothefis  that  all  th? 

of eoual  co-  P"''**^'**  "*  exertJng  equal  forces  in  the  inilant  of  frac- 

kcGuai     -  ture.     We  are  indebted  for  this  doflrine  to  the  cele- 

br^ted  Galileo ;  and  it  was.  one  of  the  firft  Ijiecimens  of 

the  iipplicatJon  of  mathematics  tp  the  fcience  of  nature. 

We  have  not  included  in  the  preceding  inyeiligation 

that  aAion  of  thc  external  foice  by  which  the  fo1id  is 

drawn  fidewife,  or  tends  to  ilide  alon^g  the  fur(ace  of  £rac- 

ture,    We  havc  luppoied.a  particie  £  to  be  puUed  only 

in  the  direAion  £  e,  jperpendicular  to  the  feSion  of  fnc- 

t)>re,  by  the  a£lion  of  the  crooked  lever  BA£.     But  it 

b  aIfo  pulled  in  the  dire£tion  £A;  and  its  rea£tion  is 

iri  fome  direAion  •  £,  compounded  of  tf,  by  which  it 

refifis  being  ptiUed  outwards ;  and  •  e  by  which  it  refifis 

being  pulled  dewnwards.     We  are  but  imperfe£tiy  ac- 

quainted  vvith  the  force  te,  and  only  know  that  their 

adcuraulated  fum  is  equal  to  the  fbice  p ;  but  in  all  im- 

pprtant  cafes  which  occ)tr  in  pra^lice,  it  is  unneceiTary  to 

atteiid  to  this  force  ;  becaufe  it  is  fo  fman  tn  compari- 

fon  of  the  forcesii)  the  direflipn  Ee,  as  wc  eafily  conclude  • 

^t        from  the  ufual  fmallnefs  of  AD  in  coniparifon  of  AB. 

knt  tbat        '  The  hypothefis  of  equal  cohefion,  exerted  by  all  the 

hypothcSs  i^rticles  in  the  inAant  of  fr9£tuie,  is  not  conformable  to 

fnn  "blĕ     "•^"  •  ^*"  "'  know,  that  wh^n  a  fprce  is  applied  trant 

tonature.    ▼FEfely*t  B,'  Uie  beiim.  is  hept  do^ynwards,  becpmijig 

convex  on  the  upper  fide ;  that  fide  is  therefore  on  the 

itretch.     The  parUcIesatD-atelartber  remo^ed  froni 

each  other  than  thore  at  £,  and  are  therefore  a£}aa//y 

emerting  gicater  .cohefive  foices.    We  caimot  fay  wSlh 

'    ccrtainty  and  precifion  in  what  proportion  each  fibre  is 

«iteaie4    It  imat  moft  probable  that  the>extci^9ns 
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are  proportion&l  to  thc  4iftances  &om  A.  -We  ihalit 
pofe  tbis  to  bo  ic^Uy  the  cafe.  Now  recolled  the  ge.  ^ 
iteral  law  which  we .  ^ormerly  fadd  was  objertied  ia  aU  ^' 
mojerate  extenfiotV!,  v<'a.  that  the  attra£lii'e  foices  e^. 
ected  by  the  diUtcd  particles  w«re  proponioi>al  to  tbdt 
d}Utations.  SupppC;  now  tJiat  the  bie<(m  is  fa  much  bcBt 
tbat  the  particUs  at  D  are  exertipg  their  ^itmoil  fpifCi 
apd  that  this  fibre  is  juit  rcady  to  break  or  a&ndlj 
breaks.  It  is  pUin  that  «  total  fra£tvre  raull  ioia)e£> 
ately  enfue ;  bcc«ufe  the  £arc«  which  was  ft^)eiiat  to 
tbe  fuU  cohcfian  of  die  particle  aX  D^  and  a  ctrtaio  pot< 
tion  of  tbe  cohe^on  of  all  tbe  re&,  wiU  be  mote  tban  b. 
pierioi  to  the  full  cohefion  of  tlie  particle  next  «tiibia 
D,  and  a  linaUer  portion  pf  thc  cobeStop  of  ihe  toMin- 
der. 

Now  let  F  repreient,  ^  bAfbre,  the  &U.f«rce  Qf  tlie 
CKtcrior  fibre  D,  which  is  cxerte()  by  it  io  the  inli»t  af 
its  breaking,  aod  then  the  force  exerted.  at  the  faiiit  in. 
iiant  by  the  fibie  £  wiU  l>e  bad  by  this  aiwlegy,  AD: 

AE,  or  d :  x—fr~,  and  the  fi»ce  really  eJterted  bf 
the  fibre  £  is/x  J 

The  £btc&  e.\ert£d  bj  a  fibre  whole  thicknelt  is  x  ii 

ther^oie  ^-^  ;  but  this,  ^oroe  refifis  th^  llrain  by  a£Kiig 
by  means  of  the  lever  EA  or  *.  Its  energy  o»  ii»> 
ntentom  is  therelbrc  '• '  ^    ,  andtbeaccunnlatedaaan. 


—j.   .This,.V'hen  «f  is  taken  equal  to  d,  will  exprefithe 

TUs, 
Now/f/a- 


taof  aU  the  Sbres  in  the  lice  A£  wiU  bc/x  ^umcf 

d 

momentum  of  t^  wh<de  Sbrcs  ia  the  line  AD. 
therefore,  is  /^,  or/^  d\  pisfdx  i^- 

preiTes  ihe  abrdute  cohefion  of  the  wholc  lihe  AD.  Tlie 
accumulated  momentum  is  thereibre  the  fame  as  if.lbt 
ahfolute  coheGon  of  the  whole  line  were  eserted  at  ok- 
third  of  AD  from  A.  .3 

From  thefe  ptemifes  it  roUows  that  thc  eqnatlooet-jk 
prefling  the  equilibrium  of  the  ftrain  and  cobeSon  ii//fc!5(* 
=/(/X  y^i  a"<l  henre  we  dednce  tbe  analogy,  "-l'*^ 
thrice  the  /ength  is  ta  the  dejtt/i,  fo  is  the  ahjo/utt  «jM^JjLi 
to  t/te  re/ative Jlrength.^*  ^^ 

■  This  equation  and  this  proportlon  will  equally  ipjJy 
to  re£langular  beams  whofe  breadth  is  b;  ibrweBnn 

thenhtve;>/=:/A</XT''-     • 

We  alfo  fee  that  the  relative  ftrength  ts  proporlionsl 

to  the  abfolute  cohefion  of  the  partlcles,  to  ihe  bresW, 

and  to  ihe  fquare  of  the  depth  direAly,  and  to  the  kngA 

inverfely  :  for  /  is  the  meafure  of  the  force  with  wwck 

itisMMed,  aiid^K^— yJ-., -c-L-—.     1«  tUs  » 

fl{e£l  thereibre  this  hypolhelis  agrees  wilh  thc  GalikaB; 
but  it  ailigns  to  evefy  b?am  a  CmaUer  proportion  of  tl» 
abfolute  cohefiou  of  tlie  .fe.flion  of  fra£lure,  in  ihe  po- 
porU<^  o£  threp  to  two.  In  the  GaGlean  hypothe6 
this  ie£lion  has  a  mom^ntum  equal  to  one-half  of  its  sk- 
folute  flrengtb,.but  in  theother  hypothcGs  \\  isoplya» 
third.  In  beanis.of  a  diffeiient  fonn  the  ^roportioo  »11 
Ipe  diift;rent. 

As  this  u  a  mofi  importaut  pto£ofitioiv  aod  the  fin>- 

ditito 
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Ij*  of dadon  of  rtsmy  t)raftkal  masittis,  we  «re  ansious  to  have 
*""'*  h  ckarly  comprkhe^ided,  and  its  evidence  perceived  bjr 
•  aO.  Our  betler  inJbrmed  reader»  Ttill  thtr«forc  indalge 
n$  wiiile  ^n  ertdeaToinr  to  prefent  it  in  another  point  of 
♦iew,  where  !t  will  be  better  fcen  bj  thofe  who  are  not 
lo  femil{arly  acqua5nted  wilh  the  fluxionary  calculus. 
fam)t  flg.  6.  A  ts  a  perfpeaivc  view  of  a  three-rided 
l^™  ^*^"*  pfoje£Kng  hoHlontally  from  «  wall,  and  loaded 
"*"*  With  a  weight  at  B  iuft  fufflcient  to  break  it.  DABC 
is  a  vertic«l  plane  tnrough  its  higheil  point  D,  in  the 
diiedibrt  of  hs  length.  a  D  «  is  anotlier  vertical  feftion 
perpendidilaY  to  AB.  The  piece  being  ruppofed  of  in- 
fupenble  iltength  eyetywhete  except  in  the  iisAion 
«  D  0,  and  the  coheSon  being  alfo  fuppofed  infupeiable 
•lonjt  the  line  a  Aa,  it  can  breaknowhet*  Wt  in  this 
6dic*i,  and  by  turnihg  round  «  A  o  as  round  a  htnge. 
Make  D</  eqnal  16  AD^  and  let  D  /  rtpitfent  the  ab- 
folute  colieGon  of  the  fibre  «t  D,  which  abiblute  cohe- 
fion  we  expt«fled  by  ihe  ^ymboljC  Let  a  plane  aJd 
be  made  to  palii  ihrtragh  d  a  and  d,  and  let  daf  e!  be 
anolber  crofi  fc€ltBn.  It  is  plain  thal  lhfe  prilinatic  f*i 
Hd  ca<tUin«d  betWetin  the  two  Asdions  «  Dn  and  0'  di! 
will  reprefent  the  full  cohefion  of  the  whole  fe£lion  of 
fra&ure ;  for  we  may  ronceive  this  prilin  as  made  up  of 
lines  fiicii  a*  F^  e^al  and  parallel  to  D  i^  teprefent. 
bte  the  abf*lute  (!k^efiori  of  eaok  particle  Tuch  as  Ti. 
The  nrroAiidal  ibUd  <rD«  «t,  eut  o£F  by  tbe  plane  dat^ 
wili  reptefeot  tbe  ceheAons  aOuidh  ttterHd  by  the  dif> 
iemnt  fibre(  in  thfe  inSknt  af  fin^ui«.  For  uke  any 
jwint  £  in  the  futfac«  of  &adaie,  i(nd  dranr  £  e  panU 
lel  to  AB,  meeUng  the  plane  ada  \n  e,  and  let  «A£ 
\t  a  vertical  pbne.  It  is  evident  that  D 1/  is  to  £  e  as 
AD  to  A£ ;  and  therefere  (^Snce  the  forces^  eserted  by 
tfae  di&iieht  fibm  ate  ai  their  extsnfioi>,  and  their  ex* 
tenfion  as  their  diilances  from  the  «sis  of  irailure)  £  e 
»»ni  reprefehC  tbe  fOtt:<  «duaHy  eserted  by  the  fibre  iii 
^  wbil*  D  is  exerti!ig  iu  Aill  force  D</.  In  like 
manner,  the  plane  YYfj  exprefles  the  cohelion  exerted 
$y  all  the  fibies  in  the  line  FF,  and  fo  on  through 
^e  whole  furface.  Therefore  the  mrramid  daaD  ex- 
preSes  the  ac^umulated  exerlion  of  ue  whole  fur&ce  of 
rraAure. 

.  Farther,  fap|t»t*  the  beam  to  be  held  perpendicular 
to  the  horison  with  the  end  B  uppermoil,  and  that  the 
weight  of  the  prifm  contained  between  the  two  fe£lions 
«Da  and  a^da'  f now  horizontaI)  is  juft  able  to  over- 
come  tbe  full  cohenon  of  the  fe£lion  of  fra£lure.  Tbe 
weight  of  the  pyranud  dTiaa  will  alib  be  juft  able  to 
Overcome  the  cohcCons  aBually  escerted  by  tne  diiTerent 
iibres  in  the  inftant  of  fra£lure,  becaure  tbe  weight  of 
«ach  fibre,  fuch  as  £  e,  is  juft  iuperior  to  the  cohe£on 
adually  exerted  at  £. 

Let  o  be  the  centre  of  gravity  of  the  pyrattidal  (b- 
lid,  and  diaw  0  O .  perpendicnlar  to  the  plane  aHa, 
Tlie  whole  weight  of  ihe  folid  dDaa  may  be  conceiv- 
cd  as  accumulated  in  the  point  0,  «nd  as  ading  on  the 
pmnt  O,  «nd  it  will  hcve  the  fame  tendency  to  feparate 
the  two  cohering  furfaces  as  when  each  fibre  is  h«nging> 
by  its  re(pedive  poinL  For  thi*  Teafon  the  point  O 
may  be  called  the  ceulr*  ofa8ual^fert  of  the  unequal 
jbrccs  of  coheSon,  The  momentum  theTefore,  or  ener- 
gy  by  whicb  t&e  cbheiing  furfaces  are  feparated,  will 
be  properly  meafured  by  tne  weight  of  the  ibl  id  i/D  a  a 
multiplied  by  OA ;  and  tlua  ^mdttd  is  equBl  to  tbe 
produift  of  the  weigbt  /  aulUpIied  by  BA,  or  by  /. 


Thus  ftippofe  that  the  coheGon  along  the  line  AD  onlyStrengtti  o{ 
is  cohf5dered.     The  whole  coheGon  will  be  reprefehted  M»"""»*»; 
by  a  triangle  AD  d.     Jid  reprefentsy|  and  AD  is  d,        ' 
«nd  AD  is  *.     Therefote  AD  d  is  ifd.     The  cenlre 
of  gravity  o  of  the  triaagle  ADd  is  in  the  interiedion 
of  a  line  dt^awn  from  A  to  the  middle  of  D  </  witli  * 
line  drawn  from  d  to  the  middle  of  AD  ;  and  therefore 
the  line  o  O  will  roake  AO=:4  of  AD.    Therefore  thĕ 
aAual  moment um  of  cohefion  isyx  7  dx  f  '^»  —fx  dx 
y  d,  —fdx  f  ^>  °^  equal  to  ihe  abfolute  coheiion  aAing 

br  mekiK  of  the  lever  — .     If  the  iedion  of  fra£hire  is 

.  3  .. 

a  reflanele,  as  in  a  common  joift,  vrbofe  breadth  a  a 
is  =  b,  it  is  plain  that  all  the  veriical  lines  will  be 
reprefented  by  triangles  like  AD  </;  and  the  whole  ac- 
tiial  cohefion  will  be  reprefented  by  a  wedge  whofe 
bafes  ate  veitical  plsnes,  and  which  is  equal  to  half  of 
the  parallelopiped  AD  X  D  </x  "  a,  and  will  thetefore 
be  =  ifb  d;  and  the  diRance  AO  of  iu  centte  of 
giavity  from  the  horizontal  line  AA'  isill  be  4  of  AD. 
The  momentum  of  cohefion  of  a  joill  will  thereibre  be 
\fB  d^yd,  or  fb  dyd,  as  we  have  determined  in  the 
ether  way. 

The  beam  reprerented  in  the  figure  is  a  triangular 
prifm,  The  pjrramid  Daad  is  f  Otthe  priitn  aaDdia', 
If  we  make  t  reprefent  the  furface  of  Uie  triangle  dD«, 
the  ^nunid  is'  \  of  fs.  The  dittance  AO  of  iu  cen\re 
of  gr9vity  fram  the  horisonul  line  A A'  is  4  of  AD,  or 
^d,  Therefore  the  momĕntom.  of  «dttel  cohefion  is 
ifsxid,=zfj\di  that  is,  it  is  tbe  fame  as  if  tbe 
niU  coheSon  of  all  tKe  fitnTS  were  accumulated  at  a 
point  I  whofe  diftance  from  A  is  .|th  of  AD  or  ^;  of 
(that  we  may  fee  its  value  in  every  point  of  view)  it  ia 
^th  of  the  momentiim  of  the  full  cohcfion  of  «11  the  fi< 
bres  when  accumnlated  at  the  point  D,  or  ading  at  tho 
dift«nce  d=zAD. 

This  is  a  very  convenient  wiiy  of  conceiving  the  ni6« 
mentWB  of  a£lual  coheSon,  by  comparing  it  with  thd 
momentum  of  abfoIute  coheiion  applied  at  the  diAance 
AD  from  the  axis  of  fradure.  The  momentum  of  the 
abfoIute  cohefibn  appHed  at  D  is  to  the  momentum  of 
«Aual  cohefion  in  the  infiant  of  fir«Anre  as  AD  to  AL 
Therefore  the  length  ef  AI,  or  its  propottion  to  AD^ 
is  «  fort  of  index  of  the  Rren^th  of  the  beam.  We  (hall 
c«Il  it  the  lKfi£X,  and  exprefs  it  by  the  fymbd  i. 

Its  value  is  eafily  obtained.  The  produfl  of  the  ab« 
folute  cohcfion  by  AI  moft  be  equal  to  tbat  of  the  ac- 
tual  coheSon  by  AO.  There^re  fay,  **  as  the  prifma- 
tio  folid  «  0  D  dt^  et  is  to  the  pyramidal  blid  a  in  D  </,' 
fo  is  AO  lo  -^I."  We  are  «(TiAed  in  this  detetmina- 
tion  by  «  very  convenient  citcumfiance.  In  this  hypo» 
thetis  of  the  «£hi«l  cohefions  being  «s  the  diftances  of 
the  fibres  ftom  A,  the  point  O  is  the  centre  of  olcilla- 
tion  or  percu(fian  of  the  (i)rf«ce  Dan  tuming  round 
the  «sis  aa:  for  tlie  momentom  of  cohefion  of  the  line 
FF  is  FF X  F/x£A=Frx  EA»,  becaufe  F/  is  equ«l 
t»  £  A.  Now  AO,  by  the  namre  of  the  centre  of  gra- 
vity,'is  ^ual  to  the  fnm  of  «11  theie  momenu  diyMed 
by  the  pyraraid  aaDd;  that  is,  by  the  fum  of  all  the> 
FFxF/;  that  is,  by  the  fiim  of  all  the  FFxEA. 

rn.     t       Ar^    fumofFFxEA»      ...    .    .  .    . 

Thetefbre  AO=-7 ,.    '      -.;■»  **>'*  **  J»*  »•«* 

furaotFFxEA  ■* 

value  of  the  didance  of  the  centie  of  percuirn»  of  tb» 
triangle  aaj}  from  A :  (See  RoTATiOM).  Moceom, 
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Strcnjth  orif  Cr  be  tlie  eentre  of  graritj  of  tlie  triangle  aHa,  we 
Materials  (^^i\  ]i„g  DA  to  OA  as  the  abfolute  coheCon  to  the 
'  liim  of  the  cohefions  adually  exerted  in  the  inftant  of 
fra£hire ;  hr,  by  the  nature  of  this  centre  of  grarity, 

._.          ,      fiimofFFxEA       ,,    ,        ,to 
AG  is  equal  to  — , ,  ^^ — ,  «nd  the  rua  of  FFx 


et 

Kswthe 
fclative 


famofFF 

AG  is  eqnal  to  the  fam  of  FFx  £A.  But  the  fum  of 
all  Uie  Hnes  FF  is  the  triangle aD  s,  and  the  fum  of all 
the  FFx  EA  is  the  fiim  of  all  the  rcdangles  ¥F/f; 
ihat  i^  the  pyramid  JH  aa.  Therefbre  a  prifin  whoib 
bafe  b  the  triingle  4D«,  and  whofe  height  i*  AG,  is 
equal  to  the  pyranrid,  or  will  expref8  the  Tum  of  the  ac- 
tual  cohefion>;  and  ■  prilin,  whofe  bafe  is  the  (kme  tri- 
anrle,  and  whofe  height  is  Dd  ot  Ha,  expreffe$  the 
abralote  cohefian.  '!nierefere  DA  is  to  GA  as  the  ab- 
Jblute  cohelton  to  the  fum  of  the  a^lual  cohefions. 

Therefore  we  have  DA  :  GA=:OA  :  lA. 
*     ThereSne,  whatever  be  the  form  of  the  beam,  that 
is,  whatever  be  the  figvte  of  its  feAion,  find  the  centre 
of  •fe91ation  .0,  and  the  centre  of  grarity  G  of  thii 
feft!on.    Call  their  diibinces  from  the  axis  of  iradure  o 
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at  D,  £,  &c.  are  as  theordinate*  Ht/,  E/,  See. of anj 
ciirve  line  A.if  il'.  We  are  fuppofed  to  iuiiaw  the  &na 
of  this  curve,  and  that  of  the  folid  which  is  bounded  bj 
tbe  vertical  plane  through  AD,  and  by  the  £a£Ks 
which  paiTes  through  this  cnrve  A.^  tt  peirpendicnlarly 
to  tbe  length  of  the  beaK.  We  know  the  place  t£  the 
centre  of  grarity  of  this  cuire  iiiriace  or  folid,  and  can 
draw  a  line  through  it  parmllel  to  AB,  and  cutting  the 
far(ace  of  fra£ture  in  fome  pobt  O.  This  potnt  is  8lfi> 
the  centre  of  effort  of  all  the  coheAons  adually  eserted^ 
•nd  the  produA  ef  AO  and  of  the  iblid  wladi  ezprcfiĕi 
the  a£tual  cohefions  will  give  tbe  momentum  of  cohcSaa 


n 


equivalent  to  the  ibrmer  ft  -^. 


Or  we  may  find  an 


wAg.    ThenAIoriss^^,  andthemoiii?ntumofco.     tive  ftrength  of  thc  be«n  will  Aill  be^^ <H-^. 


index  AI,  by  making  AI  a  Sourth  proportional  to  the 
full  cohefion  of  the  furiace  af  £ra&ure,  to  the  accomnla. 
ted  adual  cohefions,  and  to  AO ;  and  tben //x  ' 
(=:AI)  will  be  the  momentnm  of  cohefion ;  and  we 
fiiall  Hill  have  I  for  the  point  in  which  all  the  fibns 
may  be  fuppofed  to  ezert  tbeir  iiiU  cehefiony^  and  to 
produce  a  momentum  of  cohcAon  equal  to  the  real  mo- 
mentum  of  the  coheSons  a&uaUy  excited,  and  tbe  rel»> 


befioa  \m  fs  Yi  -4,  where  j  i<  tbe  area  of  fradnrei 

Tliis  index  is  eafify  determined  in  all  the  cafes  whicb 
gcnerally  occur  in  pradice.  In  a  redan^ar  beam  AI 
is  -fd  of  AD  j  in  a  cylinder  (circular  or  eUiptic)  AI  u 
^Ttha  of  AD,  Scc.  &c. 

In  thit  hypotbefis,  that  the  cahefion  adually  exerted 
by  each  fibre  is  as  its  extenfion,  and  that  the  extenfions 
«f  the  fibres  are  as  their  didances  from  A  (fig.  5.), 
it  is  plain  that  the  forces  exerted  by  the  fibres  D,  £, 
&c.  wiU  be  reprefented  by  the  ordinates  D^,  £  «>,  &c. 
ta  a  Ataight  line  A  d.  And  we  leam  ittm  the  princi» 
]^  of  RoTATioN  that  the  centre  of  perculBon  O  is  in 
the  ordinate  which  pafles  through  the  centre  of  gnrity 
of  the  triangle  AD  d,  or  (if  we  confider  ihe  whole  fec- 
tioa  harittg  breadth  as  well  as  depth)  through  the  cen- 
tre  ef  giavity  of  the  foUd  bounded  by  the  plancs  DA, 
d iL  \  and  we  found  that  this  point  O  was  the  cenlre  of 
efibrt  of  the  oohefions  oSuaUy  exeited  in  the  inilant  of 
fcaftute,  and  that  I  was  the  centre  of  an  ^m/  momen- 
tiut,  which  would  be  produced  if  all  the  fibres  were  ac- 
cumidated  there  and  exerted  theiry»/7cohefion. 
■  This  cosiAderation  enables  us  to  determinc,  with  equal 
fadlity  and  neatnefs,  the  (Irength  .of  a  beam  in  any  hy- 
pothens  of  £9rces.  The  above  hypothefis  was  introdu- 
ced  with  a  cantious  Umitation  to  moderate  firains,  whicb 
produced  no  permanent  change  of  fon(n,  or  no  fett  as 
tbe  artifb  call  it :  and  this  iiiSices  for  all  'purpofet  of 
'  praAice,  iecing  that  it  would  be  imprudent  to  ezpofe 
materials  to  more  riolent  flrains.  But  when  we  com- 
pare  this  theory  with  expetiments  in  which  the  ]»eces 
are  really  brokcn,  confidcrable  deriations  may  be  ex- 
pc£tcd,  hecaufe  it  is  vefy  probable  that  in  the  vicinity 
«f  ruptaue  tbe  fbxces  axe  no  longer  pioportional  to  the 
cztenfions. 

Thatno  doubt  may  «emain  a«  to  the  juAneis  and 
nu^be de-  completencfs  of  the  theory,  we  muft  (how  how  the  rchi- 
teriDtiKd  ti«e  Arength  may  be  determined  in  any  other  hypothe- 
fis.  Therefore  fuppofe  that  it  has  bcoi  cdabUAMd  by 
aperimcBt  on  any  kind  of  folid  matter,  tbat  the  ferce3 
aduallj:  enilpd  in  tbe  initaat  of  fraftute  by  ihe  fibre$ 


tker  hypo. 
tteJu. 


Thus,  if  the  forces  be  as  the  iquares  of  tbe  extcnfians 
(iliU  fuppofed  to  be  aa  the  diAances  from  A),  the  cnive 
Kd  f  wiU  be  a  common  parabbla,  haring  AB  for  itt 
axis  and  AD  fbr  the  tangent  at  its  Tcrtet.  Tlie  aica 
ADi^  wiU  be  ^  ADxD</;  and  b  the  cafe  of  a 
Tcdangular  beam,  AO  wiU  be  |ths  AD,  and  AI  will 
be  ^th  of  AD. 

We  may  obferve  berc  in  gcnetal,  that  if  the  £iRe> 
adually  ezerted  in  the  initant  of  fraduie  be  as  liny 
power  q  of  the  dtHance  fi«m  A,  the  indez  AI  wiD  he 

= for  a  rcAanimlar  beam,  and  the  aomentDm  «T 

cobeAon  wiU  always  be  (^cateru paribut')  as tbe bieaddi 
and  as  the  lquBre  of  tbe  depth ;  nay,  thts  wiU  be  dK 
cafe  whenever  the  a&ion  of  the  fibres  D  and  £  is  ex- 
preffed  by  vsrj Jitmlar  funQiotu  tti  d  and  x.  This  is  eri- 
dent  to  every  reader  acquainted  with  the  Scaasauj  cal- 
culus. 

As  far  as  we  can  judge  fiom  espcrience,  ne  fim^ 
algebraic  power  of  the  di^ancc  will  expTe&  the  aAaaT 
c<Miefions  of  the  fibres.  No  curve  which  has  eithcr  AD 
or  AB  for  its  tangent  will  fuit.  The  obfervations  ntich 
wc  made  in  the  beginning  (how,  that  althoi^h  die.cnive 
of  fig.  %.  muft  be  lenfibly  (Iraight  in  the  ridnitj  of  the 
pmnts  of  interfe£lion  with  the  axis,  in  wder  to  agiee 
with  our  obfenrations  which  ihow  tbe  moderate  exlcB> 
fions  to  be  as  the  extending  foices,  thc  curve  tn^  be 
ooncave  towards  the  axis  in  eU  its  attradive  brandies, 
becaufe  it  cuts  it  again.  There&re  the  curve  h.i d^ 
et  Br.  5.  mttft  make  a  fiiute  angle  with  AD  or  AB, 
and  it  muft,  in  all  probabitity,  be  alib  coi)cave  t^ 
wards  AD  in  the  ndghbourhood  o{  tf,  It  may  liow- 
ever  be  convex  in  fbme  part  of  the  intennetSate  aich. 
We  have  made  expertments  on  the  extenfiona  of  dife- 
ent  bodies,  and  find  great  diverfities  in  diis  lerped: 
But  in  aU,  the  modeiate  extenfions  were  as  the  ibrces, 
and  this  with  great  accuracy  tiU  the  body  todt  a  fclt, 
and  remained  longer  than  fonnerly  when  tbe  eztendin^ 
fi>rce  was  removed.  , 

We  muft  now  remark,  tbat  tlus  corie^aii  of  ^  G*. 
likan  hypQt]>efit  of  cqual  hkt»  was  fiiggefted  by  th» 

beadii^ 
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mth  of  bendtng  yHack  u  ohlerTed  in  all  bo<lie*w1nc1i  ut  ftrain-  forces. 
ed  tranfver{el7.  Becaufe  thej  are  bent,  the  fibres  on 
^e  convex  fide  have  been  extended.  We  cannot  Sky  in 
what  prapartion  this  obtains  in  the  diSerent  fibres.  Our 
ptoSt  di£linA  jwtions  of  the  intemal  equilibnum  between 
the  partisles  readec  it  bighly  probable  that  their  «xten< 
£anLis  proportiooal  to  tbnr  dittance  from  that  fibre 
jahiiBh.retaiM  its  &rmer  dimeoSons.  But  by  wbatever 
Jaw  tiiiitkitegalited,  jws  ie^  phuhly  ihat  the  adions  of 
tbe  fiKtched.fibrct.«uIliollow  ihci  proportion*  of  fome 
iiin&ian  af  this  dilbuice,.  and  that  therefore  tbe  relative 
fifength  of  •  beaiK  Js  in  iJl  caiei  fufoeptil>le  of  mathema- 
tical  determination. 

We  alfo  lee'  an  tntimate  conneJHon  between  tbe  drain 
loaWs  and  tbe  conrature.  This  fuggefted  to  the  celebrated 
'f°l.''^  James  Bemoulli  the  problem  af  the  Elastic  Curyk, 
i.  e.  tbe  curve  into  wbich  an  exteniible  rigid  body  will 
be  bent  by  a  tianfverJe  Arain.  His  (blution  in  the  A£ia 
I^fi<e  1604  and  1695  "  '  ^^  beautiful  fpecimen  of 
mathematical  difcuflion  }  and  we  reconunend  It  to  tbe 
peruikl  of  the  curious  reader,  He  will  find  it  very  per- 
ipicuouAr  treated  in  the  firft  Toli^me  of  his  works,  pub- 
liihed  atter  his  death,  wbere  the  wide  fteps  whicn  he 
had  taken  in  his  inveiiigation  are  explained  fo  as  to  be 
eafily  comprehended.  His  nephew  Daniel  BemouUi 
bas  given  an  elegant  abridgement  in  the  Peteriburg 
Memoirs  for  1729.  Tbe  problem  is  too  intricate  to  be 
iiilly  difcufied  m  a  work  like  ours ;  but  it  is  alfo  too  in- 
timately  connefled  with  our  preiĕnt  fubje£l  to  be  entire- 
ly  omitted.  We  muft  content  ourfelves  with  ihowing 
tne  leaduig  mechanical  properties  of  this  curve,  from 
which  the  mathei^atician  may  deduce  all  its  geometri- 
cal  properties. 
When  a  bar  of  uniform  depth  and  breadth,  and  of  a 
iding  given  leneth,  is  bent  into  an  arch  of  a  circle,  the  ex- 
lanical  teiifion  ot  tbe  oater  fibres  is  proportiomd  to  the  ciUTap 
~  jture  ;  for,  becauiĕ  the  curves  formed  by  the  inner  and 
buter  fides  of  the  beam  are  fimilar,  the  circumferences 
are  as  the  radii,  and  the  radius  of  the  inner  circle  is  to  the 
diCTerence  of  the  radii  as  tbe  length  of  the  inner  circum- 
ference  is  to  the  diSerence  of  the  circumferences.  The 
difference  of  the  radii  is  the  depth  of  the  beam,  tbe  dif- 
ference  of  the  circumferences  is  the  extenfion  of  the 
outer  fibres,  and  the  inner  circttmference  is  fuppored  to 
be  the  primitive  length  of  the  beam.  Now  tbe  fecond 
and  third  quanttties  of  the  above  analogy,  vtK,  the  depth 
and  length  of  the  beam,  are  conftant  quantitirs,  as  is  al- 
ib  thar  produA.  Therefore  the  produ^  of  the  inner  ra- 
dius  and  the  extenfion  of  tbe  outer  fibre  is  8lfo  a  con- 
ftant  quantity,  and  the  whole  extenfion  of  the  outer  fibre 
is  inverfely  as  the  radius  of  curvature,  or  is  direAly  as 
the  curvature  of  the  beam. 

The  mathematical  reader  will  readily  fee^  that  into 
whatever  curve  the  elailic  bar  is  bent,  the  whole  exten- 
fion  of  the  outer  fibre  is  equal  to  the  length  of  a  fimilar 
curve,  baving  the  fame  proportion  to  tbe  tbrcknefs  of 
the  beam  that  the  length  of  the  beam  has  to  the  radius 
6f  curvatnre. ' 

Now  let  ADCB  (fig.  7.)  be  fuGh  a  lod",  of  uni- 
form  breadth  and  thickhefs,  firmly  fixed  in  a  veTti- 
cal  pofition,  and  bent  into  a  cunre  A£FB  by  a  weight 
W  {ufpended -at  B,  and  of  fuch  magnitude  tbat  the  ex- 
tremity  B  has  \\.i  tangent  perpendicdlar  to  the  adtion  of 
the  wright,  or  parallel  to  the  borison.  Suppore  too 
tbat  the  cxtenfions.  wre  proportional  to  tbe  ext(:nding 
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From  any  two  points  £  and  F  dmw  the  horf-  Streng^ 
zonUl  ordinates  EG,  FH.  It  is  «vident  that  the  exte-  Matcrial» 
rior  iibres  of  tbe  (e&ions  E  *  and  Yf  ate  ftretched  by  * 
forces  which  are  in  the  proportion  of  £G  to  FH  f  thefe 
being  the  long  irms  of  the  levers,  and  the  equal  Uiick- 
nefle$  £  «,  Yf  being  the  (hort  arms).  Tbere£are  (by 
the  hypothefis)  their  extenfions  are  in  the  fame  propor- 
tion.  But  becauie  the  extenfions  s^e  proportional  ta 
fome  fimilar  fiinSions .  of  the  diftance  fram  the  axes  of 
fra£ture  £  and  F,  the  extenfion.of  any  fibre.  in  the  iec- 
tion  £  «  is  to  the  contemporaneous  extenfion  of  the  iimi- 
larly  fituated  fibre  b  the  iedtiDn  Yf  as  the  e^teofion  9f 
the  exterior  fihre  in  the  fe£tion  £  «  is  to  the  extenfion  of 
tbe  exterior  fibre  in  the  fe£lion  Fy:  therefore  the  whole 
exten&on  of  £  « is  to  the  whole  extenfion  of  Fy  as.£G 
to  FH,  and  £G  is  to  FH  as  the  currature  b  £  to  the 
curvatuie.in  F. 

Here  let  it  be  mnarked,  that  thi*  proportionality  of 
the  cunrature  to  the  extenfion  of  tbe  fibres  ia  not  li- 
mited  to  ihe  hypothefis  of  the  proportionality  .of  the 
exteiifions  t»  the  extending  forces.  It  follows  bma. 
the  extenfion  in  the  di&rent  itOaaa»  being  at  (ome 
fimilar  fun£lion  of  the  diftance  from  the  axis  of  fixc- 
ture  -,  an  aSumption  whicb  cannot  be  rei\ifed. 

This  then  is  the  fiindamental  property  Qf  the  elaftic 
curve,  irom  which  its  cquation,  or  rdati<»  between  the 
•bfci£ia  and  ordinate,  may  be  deduced  in  the  uiiial  iaxtcAf 
and  all  hs  other  geometrical  properdes.  Theiĕ  aie 
foreign  to  our  purpoiie ;  and  we  ihail  notice  only  fiich 
properties  as  have  an  immediate  relation  to  ihe  Arain 
and  ftrength  of  the  diAnrent  parts  of  a  flexible  body,  and 
which  in  particular  ferve  to  exp]ain  iome  difficulties  in 
the  valuable  experiments  of  M.  BaAm  on  the  Strength 
of  Beams.  6^ 

We  obferye,  in  th«  firlt  place,  that  the  elaSic  cunre  It  is  not  * 
cannot  be  a  circle,  but  is  gradually  moie  incurvated  as^*"^ 
it  recedes  iiram  the  point  m  application  B  of  the  ftrain> 
ing  forces.  At  B  it  has  no  curvatuie  ;  and  if  the  bar 
were  extended  beyond  &  tbere  would  be  no-  curvatui« 
there.  In  like  manner,  when  a  beam  is  fuppoited  at 
tbe  ends  and  loaded  in  the  middle,  the  cunratuie  is 
ereat«ft  in  tbe  middle-,  but  at  the  props,  or  bcyond 
uiem,  if  the  beam  extend  farther^  tbcre  is  no  curvature. 
Therefore  when  a  beam  proje£ting  30  feet  from  a  wall 
is  bent  to  a  certain  curvature  at  the  wall  by  a  weig^k. 
fufpended  at  tbe  end»  and  a  bcam  of  the  faiiie  fize  pro- 
jeSing  20  feet  is  bent  to  the  very  fame  curvature  at  tb« 
wall  by  a  greatcr  weight  at  10  feet  diilancc,  tbe  figure 
and  the  mecbanical  ftate  of  tbe  beam  in  the  vicinity  of 
the  wall  is  diSerent  in  thefe  two  cafes,  though  the  cur- 
vature  at  the  very  wall  is  the  fame  in  both.  In  the  firil 
cafe  ev«ry  part  of  the  beam  is  incurvated ;  in  the  fecoBd,, 
all  beyonid  tbe  lo  feet  is  without  curvature.  In  tbe  firil 
experiinent  the  curvatur«  at  the  diftaace  of  five  feet 
from  tbe  wall  is  tbree>fourtbs  of  lh«  curvature  at  tho 
wall^  in  the  fecond,  the  corvature  at  tbe  fanie  plac« 
it  but  one-balf  of  that  at  the  wall..  This  muft  weaken 
the  long  beamJn  this  whole  intcrral  of  fiire  Seet,  becauie 
the  greater  curvBtu(e  is  the  leiiilt  of  a  gireater  ezt«nfioa 
of  tbe  fibres.  «j. 

Ita  the  next  ptace)  we  xbxj  remaric,  that   therC  is  aETCiybeanii 
certain  determinate   oirvatiire   for  every   beam  which ''V  *  ^"'" 
cannot  be  exceeded  witbout  breakin^  it ;  for  there  is  ^n»ie*cu»». 
a  certain    ^eparation    of   two   adjointng    particles  thatnTurc. 
puts  an  end  to  their  CQhefion».   A  fibre.  can  tbere£»re 
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StTogtli  ofbe  exlended  only  a  ccrtam  proportran  of  hs  lenglh. 

*»»ten«b.  f  jjg  jjtimate  extenfian  of  the  oolcr  fibies  niuJl  bear 

'         a  cettain   determinate   propoition  to  its  length,    and 

this  proportion  ts  the  faine  with  that  of  the  thickneis 

(or  what  we  have  hitiwrto  coUed  the  depth)  to  the 

radius  of  idtinute  ctmrature,  which  is  thcrefi)re  deter- 

,  SS       minatc.  , 

And  when       A  beam  of  uniform  bteadth  and  depth  is  thereibre 

•f>"'!'°™  moft  incuTvated  where  the  ibain  is  greateft,  and  will 

<lec«h'is       bteak  in  the  moft  incurvated  part.     But  by  changtng 

mod  incur.  >ts  fonn,  fo  as  to  make  the  iirength  of  its  diiTerent  fec- 

Tated  tions  in  the  ratio  of  the  ilrain,  is  is  evident  tbat  the  cur- 

where  the    yatmt  may  be  the  iame  thronghout,  or  may  l5c  made  to 

ncat^      vaty  according  to  any  law.    This  is  a  remark  worlhy 

of  the  attenlion  of  the  watchmaker.     The  moft  delicate 

proUem  in  prsAical  mechanics  is  (b  to  taper  the  balance- 

fpring  of  a  watch  that  its  wide  and  narrow  vibrations 

nay  be  ilbchtDnous.     Hooke's  prindple  »/  tgn/m  Jic  vit 

ii  not  fuf{icient  when  we  take  thc  inertia  and  motion  cf 

the  fpting  itielf  into  tbe   account.     The   figure   into 

which  it  bends  and  nnliends  lias  aIfo  an  miiuence.     Oar 

readers  will  take  notice  that  the  artiA  aims  at  an  accu- 

racy  which  will  not  admit  an  error  of  Tv||^tb,  and 

that  Haniibn  and  Amold  have  aAually  attained  it  in 

feverBl  indknces.    The  taper  of  a  fpring  is  at  prefent  a 

noilrum  in  the  liands  of  each  artift,  and  be  is  cateiol  not 

to  impart  his  fecret. 

Again,  fince  tlie  depth  of  the  lieam  is  thus  propor- 
tion^  to  tlie  radius  of  iddmate  airvature,  this  ultimate' 
or  breaking  curmture  is  invet61y  as  the  depth,     It  may 

be  cspteiled  by  -;. 

To  wbat  When  a  weight  is  hung  on  the  end  of  a  priimaric 
tbe  curva-  beam,  'the  curvature  is  ncarly  as  the  wnght  and  the 
titte  iB  pro-  lenjrth  dircaiy,  and  as  thc  breadth  and  the  cube  of  the 
)K>rtunuL  .  .  ht^ 

depth  inveriely}  ibt  the  (bengthissy — j.     Letns 

fuppo(e  that  this  produces  the  ultiHUite  curvatare  ^. 

l^ow  let  tbe  beam  be  loaded  with  a  (inalleT  weight  ttt, 
■nd  let  the  curwture  pioduced  lie  C,  we  have  thts  ana- 

logy/i^*:«;=i:C.a„dC=:^. 

that  this  is  a1fo  true  of  a  beam  fupported  at  tlie  ends  and 
loaded  between  the  props  j  and  we  fee  how  to  deler- 
mine  the  curvatuie  in  its  diiFerent  parts,  wbethet 
Bti£ng  ftom  the  load,  or  from  its  own  weight,  or  from 
ix>tb. 

When  a  beam  is  thus  loaded  at  the  end  or  middle, 
tbe  loaded  point  is  puUed  down,  and  the  fpace  through 
«  whicb  it  is  drawn  may  be  called  tbe  deflectioN.  This 
j>g|,^ljga.  may  be  coniidered  as  the  (ubtenre  of  the  angle  of  con- 
tad,  or  as  the  verfed  fine  of  the  arch  into  which  the 
beam  is  bent,  and  is  therefore  as  the  curvatttte  when 
the  length  of  thc  arches  is  ^ven  (the  flexute  being  mo- 
derate),  and  as  the  (quare  of  the  length  of  the  atcb 
when  the  curvature  is  given.  The  deiledion  theiefofe 
is  as  the  curvatwe  and  as  the  (quare  of  the  lengih  of 

the  atch  jointly  ;  that  is,  as  yr^  X  /",  or  as  jtj^'  The 

dcAeAion  trom  the  primllive  (bape  is  ther^fore  as  the 
bending  weight  and  the  cube  of  the  length  diteSly,  and 
■s  the  bieadth  and  cube  af  the  depth  mverfely. 

In  beams  juft  ready  to  brcak,  the  curTature  is  as  the 

a 
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depth  inveTfely,  and  tlie  deAedion  is  as  ihe  fquaTe  afStqii| 
the  length  dividcd  by  ihe  depth  ;  if3t  ihe  ultimate  cnr-  ^' 
vatnTe  at  tbe  breaking  part  is  tlie  fame  wbatcTer  is  tbe     , 
length  ;  and  in  this  cafe  the  dcfle£Uon  is  as  tlie  ^piaieTiK^  I 
of  the  length.  imiri^ 

\Ve  havB  been  the  more  particular  in  our  conBderation"?  *« » 
of  this  fnbjeft,  becaufe  the  refulring  theorems  aSbrdta^^^ 
the  (ineft  methods  of  exatninrng  the  laws  of  corpufeularjjjj^ 
a£tion,  that  is,  for  difcovertng  the  variation  of  the  fbKetliadiij»l 
of  coheTion  by  a  change  of  dillantx.     It  fa  tiue  it  is  noisoimj 
the  atomical  law,  or  HYLARCHtc  PrinCIPLE  as  it  may ''*'^V' 
juftly  be  called,  wbich  is  thus  made  accedible,  bot  the^^ 
fpeci(ic  law  of  ihe  particles  of  the  (iibrcance  or  kind  of 
matter  under  examination.  fiut  even'  this  b  a  very  great 
point ;  and  coincidences  in  this  refpeft  anitmg  the  'dif- 
&rent  kinds  of  matter  are  of  great  moment.     W«  may 
thos  leam  the  nature  of  the  corpufcular  adion  of  diiie- 
lent  Atbitances,  and  perhaps  approach  to  a  diftx)Veiy  (<f 
the  mtehanifm  of  chemicai  adinities.    For  tbat  dMoel'. 
cal  adions  are  in(enfible  cafes  «^  local  tnottoir  fe  tmdr- 
niable,  and  lecal  motion  i»  the  province  of  mecbanicd 
difcufrion ;  nky,  we  (i^e  that  the(cf  Iddden  changes  ttt 
produced  by  mecbanical  ferces  in  many  importatkt  esin, 
fbr  we  fee  them  promoted  or  premited'  by  Htetms  ■purely 
mechanical.     The  converfion  of  bodiics  int6  eliallic'  var 
pour  by  heat  can  at  all  times  be  preveimd  by  ^faffaatt 
eKternal  preSure.     A  ftrong  ^(dtttion  of  Glatiber^  falt 
will  congeal  in  an  rnftant  by  agitation,  giving  oul  iti 
latent  heat ;  and  it  wiil  temain  noid  fbr  ever,  snd  retnm 
its  latent  heat  in  a  clofe  ^eiTel  which  it  completely  fillr. 
£ven  water  will  by  fuch  tieatment  freeze  iit  an  inihuit 
by  a^tation,  or  remain  Atnd  foT  ever  by  cotiStiement 
We  know  that  heat  is  produced  or  cxtricated '  by  &)& 
tion,  tliat  certnn  componnds  of  gold  or  fiiver  wtth  fidine 
matters  explade  with  irreflftibie  yiolence  l^  tbe^allet 
picAuie  or  agitation.     Such  fMb  (bould  ro&ib  thfe  na* 
thematical  philofopher,  and  excite  him  to  fallow  out  (fae 
conje£hircs  of  the  ilhiArions  Newton,  encouiaged  by  tbe 
ingenious  attempts  of  £ofcovich ;  and  the  proper  begin^ 
ning  of  this  ftudy  is  to  attend  to  the  laws  of  attraSion  and 
repulfion  exert^  by  the  particlei  of  cohering  bodies,  diA 
coverable  by  experiments  made  on  dieir  adual  ezten> 
fions  and  compretTions.    The  experiments  of  fimple  ex- 
tenSons  and  compreilions  are  quiie  infuftident,  becaidii 
the  total  Aretching  of  a  wire  is  fo  fmall  a  quantity,  tlat 
the  miftake'of  the  loooth  part  of  an  inch  occ8fions  an 
irreguhrity  which   deranges  any  progteilion  ia  at  to 
make  it  ufelefs.     But  by  tbe  bending  of  bodies,  a  diften- 
fion  of  T^Ts^  of  an  inch  may  be  eafily  msrgnified  in  the 
defleflion  of  the  Ipring  ten  thoufand  times.    We  knoW 
that  the  inve(tigation  is  intricate  and  didicDlt,  but  na( 
beyond  the  teach  of  our  prcient  mathematicid  attam^ 
mehts ;  and  it  will  give  very  fine  opportunitiet  of  em- 
ploying  all  the  addreis  of  analylis.   In  the  i^tb  centuty 
and  the  beginning  of  the  iStb  this  «ras  a  fu(&:ieitt  ex- 
citement  to  the  firft  geniufes  of  Euiope.    Thc  cycloid^ 
fhe  catenaria,  the  eldhc  curve,  tbc  velaria,  tbceaiiSici, 
were  teckoned  an  abundant  recQmpenfe  for  mnch  ftiidy;         '* 
and  James  Bemoulti  requefted,  as  an  honDurable  autia- 
ment,  that  the  logarithmic  fpiral  might  be  in^cribed  on 
his  tombftone.    The  reward  for  the  fludy  to  which  we 
now  prefume  to  incite  the  mathematidaM  is  the  almiA 
unlimited  extenfion  of  natural   fcienc^  important  in 
eveiy  patricular  branch.    To  go  no  faitb«r  tfaan  cnt 
piefent  fvbjed,  a  great  deal  of  important  piadUcal  luiow- 
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faA  «f  ledge  teTpeAtng  tbe  (Irength  of  bodies  i»  tktlvcd  frotn 

y*''-  the  fingle  obrcrvation,  that  in  the  modeiale  exleniit»s. 

^  ^    which  happen  before  the  parts  are  overAr^ned  the  forces 

^  nearly  in  the  proportion  of  the  exteniions  or  Cspara- 

tions  of  the  particles.     To  retuin  to  our  futije£l. 

Jaiaes  Bemoul}i,  in  his  fecond  diAerlation  on  tbe  elaf- 
tic  curve,  calls  in  queAion  tUs  law,  and  accontunodates 
bis  inyeiligation  to  anj  hypothefis  concerniiig  the  rela- 
tion  of  the  forces  and  exlen&ons.  He  rclates  foine  ez- 
pcnnents  of  liite  Arings  where  the  relation  wa«  coiifider' 
«U7  different..    Strings  of  durec  ieet  long, 

Stretched  by  2,    4,    6,    8,  10  pds. 

■         Were  lengthened      9,  1 7,  23,  27,  30  Knes. 

But  thls  is  a  moft  exceptioQable  form  of  the  experiraeot. 
The  ttrings  Were  twifted,  and-  the  mechaiMfm  of  the  eX' 
tcnfions  i&  bere  escecdingly  complicated,  combined  with- 
OBmprel&ons  aiwi  with  tranfvevre  IwiAs,  &c.  We  made 
espcrimcnts  on  fine  ilips  of  the  gum  cacutcbouc,  and  on 
the  juice  o£  the  berries  of  thc  white  bryony,  of  wbich  a 
finglc  grain  wiiU  draw  to  a  thread  of  two  fcet  long,  and  ■ 
again  relum  into  a  periedly  r«und  fphere>  We  me»- 
fur«i.the  dismeter  of  the  ihread  by  a  nicrolcope  with  a 
DuenMneter,  and  thus  could  tall  ti»  every  ftate  of  extcn> 
lum  the  pra^rtional.  oumber  of  pvticles  in  ihe  feAioikS. 
We  found,  that  though  the  wbole  range  in  which  the 
diAaitoe.  of  the  puticles  was  chtnged  in  the  proportion 
of  tj  t»  I,  tkc  estettCons  did  x\Ujiiifibly  deviate  from. 
the  propoiti0n  of  the  forces.  The  farae  thing  was  ob- 
ferv«d  in  the  caoutshooc  as  loog  as  it  perfedly  recover- 
ed  iti  fixa  <liiMnfions.  And  it  is  oa  ihe  a«»thority  of 
tkcfe  espcriiaents  that  we  prcAame  to  announce  this  as  a 
law  of  natuic 

.  Dr  Robert.Haoke  was  undoubtedly  the  firA  who  at- 
tended  to  this  fubje3,  aad  affumed  this  as  a  law  of  na> 
twre.  Mtuiotte  iodeed  was  the  fi(A  who  exprefsly  ufed 
it  fer  determjmng  the  Arsneth  of  beams :  this  he  did 
aboat  the  1679,  corre^ling  the  fimple  theory  of  Galileo. 
Leibnitz  indeed,  in  his  differtation  in  the  /iSla  ErudU 
torwn  1684  Jt  8*40"^'"  Soi^dorum,  inUoduces  this  con- 
^eration,  and  wilhes  to  be  confidered  as  thc  dircorerer) 
and  be  is.  always  acknowlcdged  as  (jjch  by  the  Bernoullis 
and  others  who  adhered  to  his  peculiar  doSrines.  But 
I^arriotti  bad  publiAted  the  do£lrinc  in  the  moA  exprefs 
tcrms  long  before  ;  and  Bulfingcr,  in  the  Comment.  P<>- 
trvpo/,  1729,  completely  vindicates  his  claim.  But 
Hooke  was  unqucftionably  the  difcoverer  of  this  Jaw., 
It  madc  ihe  £auadation  of  his  theory  of  fprings,  ansoun- 
ced  to  the  Royal  Society  about  the  year  1661,  and  read 
in  1666.  On  this  occaiGon  he  mentions  many  things  on. 
the  ftrength  of  bodies  as  quite  (iiniiliar  to  his  thoughts,. 
which  are  immediate  dedu^ons  from  this  principle;  and- 
aiBong  theiĕ  «//  the  h6a  which  John  Bernoulli  fo  vaunt- 
ingly  adduees  in  fupport  of  Leibiutz*s  finical  dogmas 
about  the  force  of  bodies  in  motion  ;  -a  doArine  wbich' 
Hooke  might  have  claimed  as  his  own,  had  be  not  per.^ 
cciv«d  its  frivoIous  inanity. 

Bat  even  with  this  firft  corrc&ion  of  Marriott^,  the 
mecbanifm  of  tranfverfe  Arain  is  not  fully  nor  juftly  ex- 
The  force  ading  in  the  dire£tion  BP  (fig,  5.),. 
«nd  bending  the  body  ABCD,  not  only  Aretches  the 
fibrc«  on  the  fide  oppo^tc  to  the  ajtis  of  frai£l^re,  but 
comprcffes  the  fide  A!B,  which  becomes  concave  \3j  the 
ilratn.  Indeed  tt  cannot  do  the  one  without  doing  tbe 
otbcr :.  Eor  ia  otder  to  Ilretch  the  fibies  at  D,  there. 
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muA  be  Ibme  fulcrum,  fome  fupport,  on  which  t&e  Tsr-  Strengtli  ot 
tual  lever  £AD  may  prefs,  that  it  may  tear  afunder  the  **"*'  "*''». 
Aretcbed  Sbres.  This  fiilcrum  muA  fultatn  both  the  ' 
preiTure  arifing  from  the  cohefion  of  the  djAended  Hbres, 
and  allb  the  aSion  of  the  extemal  £3rce,  which  imme' 
diately  teivds  to  caufe  tiie  prominent  part  of  the  bcam  to 
ilide  along  the  feaion  DA.  Let  BAD  (h^.  5.)  be 
confidered  as  a  crooked  lever,  of  which  A  is  the  ful- 
crum.  Lct  an  ektemal  fbrce  be  appKed  att  B  in  the  di- 
xe£lion  BP,  and  let  a  £aroe  equal  to  the  accumulwted 
cohefion  of  AD  be  applied  at  O  in  the  diredion  oppo- 
fite  to  AB,  that  is,  perpendicular  to  AO  }  and  let  thd» 
two  forcea  be  fuppofed  to  balance  each  other  by  the  in« 
tervention  of  the  lever.  In  thc  firft  place,  the  iotce  at 
O  muA  be  to  the  force  at  B  as  AB  to  AO  :  TheiTfore« 
if  we  makc  AK  equal  and  oppoSte  to  AO,  and  AL 
equal  and  oppofite  to  AB,  the  common  pnBciples  o^. 
mechanics  inCorm  us  that  the  fulcrum  A  is  affeAed  in 
the  fame  m^nner  as  if  tbe  two  ibrces  AK  and  AL  werSi 
immediately  appUed  to  it,  the  force  AK  being  e^ual  lo^ 
the  weight  P,  and  AL  equal  U>  thc  accumulated  Cohe-v 
fion  adually  exerted'  tn  the  inAant  af  fra£lurc.  The  iul- 
crum  is  there£»re  really  p^ed  in  thediredion  AM,  the 
diagonal  of  the  parallelogtam,  and  it  muft  refift  in  the 
dkreAion  and  wiUi  the  fiKee  MA }  and  this  power  df  i»« 
fiftanca,  this  fupport,  muft  bc  finni(hed  by  the  repul- 
five  {dtocs  exerted  by  thi^  partklei  ombf  which  are  in  « ■ 
ftate  of  a£lual  compreAion.  The  for€e  AK,  which  is'- 
equal  to  the  ext!Rnal  force  P,  nHift  be  tefiftcd  in  the  di» 
r«ftion  K  A  by  tbe  latetal  coiiefion  of  the  whole  parti- 
cles  between  D  and  A  (the  particle  D  is  not  only  drawik 
forward  but  downward).  This  preventsthc  patt  CDAB- 
&om  Aiding  down  along  the  ledion  DA«  •« 

This  is  niUy  verific4  by  axpettment.    If  we  attemptasisfully> 
to  break  a  long  flip  of  cork,.or  any  fuch  vcty  comprcAi-^'"^^'* 
bie  body,  wc  dway«  obler.ve  it  to  bulge  out  on  the  eon~^^''* 
cave  fide  beforc  it  cracks  on  the  othcr  fidc.     If  it  is  a 
body  of  fibi«us  or  Coliated  tmure,  it  fe]3eai  {ails  fpl!n- 
tering  off  on  the  concave  fide  ;  and  in  many  cafes  this- 
fplinteting  is-very  dcep,  even  rcaching  half  way  throngb 
the  piece.     In  haid  and  granulated  bodies,  fuch  as  »<. 
pieoe  of  IreeAone,  chalk,  dry  clay,  fugar,  and'  the  like, 
we  generally  fee  a  canfidarable  fplinter  or  fiiiver  fly  oS-' 
from  the  hollow  fide..    If  the  6s3ure  be  Aewly  made 
by  a  force  at.  B  gradually  augmcnted,  the  fonnation  of 
tbe  fplinter  b  v«ry>  diftin£lly  leen.     It  ferms  a  triangu-  * 

lar  piece  like  a\  b,  which  gencrally  brcaks  in  the  mid- 
dle.  We  doubt  not  but  that  attentive  obfervatioti  would 
fiiow  that  the  dii«£Uon  ef  Uii  ertick  on  each  fide  of  I  is'. 
not  very  di&rent  from  the  diredion  AM  and  its  corre- 
fpondent.on  the  other  fide.  TMs  is  by  no  means  a  cir- 
oumftance  of  idle  onriofity,  but  intimately^connc£led: 
with  the  racchanifm  of  cohefion.  . .  ^ 

Let  us  fee  v^t  confeqttences  refuU  from  4hls  ftate  of  Can<ĕqiie(w 
the  ca(e  reipe£Ung  the  Atength  of  bodies.     Let  DAKC  ces  icfult- 
(fig.  8.)  repreient  a  vettical  le£tion  of  a  prifin  of  com- '"«'.""" 
preffible  materials,  fnch  as  a  piece  of  timber.     Suppofe^,^j,g*JJ- 
it  loaded  with  a  weight  P  hung  at  its  exttetnlty.     Sup-  rig.  8. . 
pofe  it  of  fttch  a  cottAitution  tnat  all  the  fibres  in  AD 
ate  in  a  ftate  of  dilatation,  while  thofe  in  AA  aie  in  a 
fiate  of  compreOion.     In  the  inAant  of  fra£ture  the  par- 
ticles  at  D  and  £  are  with-held  by  forces  D  </,  £  «,  and 
the  particles.  at  A  and  £  repel,  refift,  or  fiipport,  witb. 
Ances  A),  Ei. 

Someiine,  iucha»</#AtJ>  willlimit.alLthc^e  ordi.. 

nates^. 
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1fci«g<1»  of  nttei,  wUcli  Kpcermt  the  foree>  aAuaUjr  eserted  in  the 
M«ten»l«.  indant  of  ftaaure.  If  the  forcM  bc  «»  the  extenfion« 
ind  compreOiont,  «s  we  have  greet  re>fon  to  believe, 
JeA  and  A|}  will  be  two  ftra!ght  linei.  The^  will 
{oTja  ane  (traight  line  i/ A  },  if  the  forccs  which  refifl  a 
certain  dilatation  are  equ8l  to  the  forces  which  reliit  an 
eqaal  comprellion.  But  this  ii  qttite  accidental,  and  is 
not  ilridly  true  in  any  body.  In  moft  bodies  which 
have  any  conliderable  iinnnefs,  the  compreiBons  made 
by  any  extema1  ferce  are  not  Ib  great  as  the  dilatations 
v^ich  tbe  fame  force  would  produce  |  that  is,  the  repul- 
ions  which  are  escited  bj  any  fuppoled  degree  of  com- 
preOion  are  greater  than  the  attraAions  excited  by  the 
iimie  degree  of  dilatation.  Hence  it  will  generally  foI- 
low,  that  the  «ngle  </ AD  is  lefs  than  the  angle  >  A  A, 
Mid  the  ordinates  Hd,  £  e,  &c.  tit  lefs  than  the  cone- 
Ipooding  ordinates  A  9,  £ «,  &c. 
.  But  whatever be  the  nature  of  the  line  d Ki,  we  are 
eertain  of  this,  that  the  whole  area  AD  </is  equal  to  the 
whole  area  A  A  9  :  for  as  the  ibrce  at  B  is  gradually  in- 
■crea&d,  and  the  parts  between  A  end  D  are  more  ex- 
tended,  and  greater  cohe(ive  force$  are  excited,  there  b 
always  fuch  a  degree  of  repulftve  forces  excited  in  the 
particles  between  A  and  A  that  the  one  fet  precilely  ba- 
hmces  the  other.  The  force  at  B,  aAing  perpendicu- 
larlj  to  AB,  has  no  tendency  to  pufh  the  whole  |»ece 
eloKr  on  thie  part  next  the  wall  or  to  puU  it  «way. 
The  fum  of  the  attradive  and  repulfive  torces  aSually 
exdted  muft  therefbre  be  equal.  Thefe  bms  are  repre- 
lented  by  the  two  triangular  areat,  which  art  therefore 
«qual. 

Tbe  greater  we  fuppofc  the  repulfive  force$  corre- 
fponding  to  any  degree  of  compreAion,  tn  compariron 
with  the  attra£Hve  forces  correrpondSng  to  the  fame  dc- 
eree  of  exten(ion,  the  fmaller  will  A  A  be  in  compari- 
Km  of  AD.  In  a  piece  of  cork  or  fponge,  A  A  may 
chance  to  be  equal  to  AD,  or  even  to  exceed  it ;  but 
in  a  piece  of  marble,  A  A  wUl  perhaps  be  very  fmall  in 
comparifon  of  AD. 

Now  it  is  evident  that  the  repulfive  Snces  excited  bc- 
tween  A  and  A  have  no  Ihare  in  preventiiig  the  ^adure. 
They  rather  contribute  to  it,  by  iiimilhing  a  iiilcrum  to 
the  lever,  by  wlioie  oiergy  the  coheAon  of  the  particles 
in  AD  i(  ovcrcoine.  Hence  we  iee  an  important  con- 
iequence  of  the  compreHibility  of  the  body.  Its  power 
of  refiiling  thit  ttaiifver<e  Aram  it  HmiaOaitA  hj  it,  and 
fo  much  the  more  diaiiniAied  aa  thc  iluff  is  mote  com- 
pteflSble. 

This  is  iiilly  verified  by  ibme  very  curious  experiiiientt 
nade  by  Du  HameL  He  took  i6  bars  of  willow  3  feet 
long  and  4-  an  inch  iqttare,  and  fupportinE  them  by  propt 
under  the  ends,  he  broke  theia  by  wdgnts  hui|g  on  the 
middle.  He  btoke  4  of  them  by  weighu  of  40,  41,  47, 
«nd  j2  pounds:  the  mean  is  45.  He  then  cut4of  them 
^d  tlirough  on  the  upper  fide,  and  filled  up  the  cut  mth 
a  thin  piece  of  harder  wood  iluck  m  pretty  tieht.  Theie 
were  broken  by  48,  54,  50,  and  52  pounds }  the  mean  of 
which  is  5 1.  He  cut  other  four  i  through,  aiid  they  were 
broken  by  47,  4^,  50,  46  i  die  mean  of  which  is  48. 
The  remaining  fottr  were  cut  \d»  \  and  their  mean 
Arength  was  42. 

Anotber  fet  of  hls  experimentt  is  itill  more  rematk- 
A\t. 

&x  iMttens  of  willow  36  inchet  long  and  l^  i^uaic 
:  btoken  by  525  poundt  at  a  medium. 
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Six  bers  wcre  cnt  U  thr 
B  wedge  of  hard  wood  ftuck1 
broke  with  551. 

Stx  bars  were  eut  half  through,  and  the  cot  wasllki 
in  the  fame  manner  :  they  broke  with  54  x 
-  Six  bars  were  cut  ^hs  through  s  theie  broke  widi  530. 

A  batten  cut  ^ths  throngh,  and  kmled  till  nwiy 
broken,  was  onloadcd,  and  the  wcdge  taken  outoftke 
cut.  A  thicker  wedge  was  put  in  tight,  fo  as  te  aiske 
the  batten  ibraight  again  by  fiUing  up  the  fpace  kft  hgr 
the  comprcAion  of  the  wocd  t  tais  battca  bmkemlh 
577poaMlt. 

rroaa  thia  k  tt  plaiB  tbtt  »or»  than  ^  «f  thc  dwk. 
iie&  (peihaps  nearly  ^s)  coBtributcd  tiatiiii^  to  tkt 
itrength. 

The  point  A  is  the  coitre  of  fradure  ist  thit  a/t\ 
■nd  in  order  to  cAimate  thc  ihength  of  tbe  ptecc,  «• 
may  iiippDie  that  the  craoked  Iever  ciitti^y  ccBqia4 
in  the  ftrain  is  D Afi.  Weiniftfind  tb»paii>tI,iAich 
u  the  centic  of  eSbrt  of  all  the  Bttra&ivc  iorcet,  »dMt 
prnnt  whete  the  ibll  coiMfiaii  of  AX>  «A  be  aHilwMi 
at  to  hBve  •  mementum  e^ual  to^he  aocaaolatcdaH> 
menta  of  all  the  wiable  fi»cti. .  We  maft  m  Hhr  — 
ner  find  the  ccntre  of  efiRiit/of  the  aepolSmocii^ 
poiting  foiset  ex«ctcd  by  the  £btct  lyiiig  bctnn»  A 
and  A-  ■     ^         .     ^ 

It  is  plaia,  and  the  renark  is  inpocUnt,  tbm  dkiskA 
centre  of  •SoA  it  tbe  scal  Aikcum  of  thelem^iith«i^ 
A  it  thc  point  s^hetc  Uicre  it  ncithct-eTttnArm  mtc» 
traAion }  ior  th»  lever  it  fiippottadia4he  fwf.fft 
at  if  dw  tcptiMWmt  of  thc  wbcde  linc  AA  wwnMantaiit 
that  point.  Theteforc  kt  S  rcpreiciit  theiiii&cc«f 
fra^re  iitHB  A  to  D,  aad/reprciĕnt  the  ahfelp>e  cA» 
fianofa&breatDintheinfiantof6«auie.  WcltS 
h8ve/S  X  r+i=^/,or/.-I  +  »r:yS:/j  thatii^^ 
length  AB  'it  to  the  diiiance  between  l^  twutJiMBi 
of  eSort  I  cnd  1,  as  the  abfolnte  cdiefigB  of  the  iSiBk 
between  A  and  D  ii  to  the  iclativc  ftrength  of  the  fiD> 
tion. 

It  wobU  be  perhapt  moic  «ccnnte  te  aake  Alacd 
At  equal  10  the  dift«acc»of  A  fipom  tbeboiiBentatbc» 
paiEng  through  the  centret  of  jmYity  of  tksttaa^ 
d^ADandSAA.  It  it  only  in  ttwoonaniaiBtt^ttlk 
pointt  I  tnd  i  «le  thecentretol  realcfibct«f  UieacoB 
mulated  attraftiont  «nd  repulfiont.  But  I  «mI  i,  drtet» 
mined  as  we  liave  done,  «re  (Iw  pointt  whesc  thciii^ 
equid,  adions  may  be  all  appSed,  fo  at  to  pndBee  ihe 
fame  moment».  The  final  riefultt  «re  the  Cunein  batb 
caiis.  Tbe  atlcntive  «nd  dnly  infenned  render  wiBiec 
that  Mr  BulSnger,  in  a  Tcry  dabcnte  diKrtalicB « 
the  ibength  of  beamt  in  the  Cemment.  PempoSm.  17»' 
hat  committed  iinreral  niftakef  in  hi«  cSiaBtiaB  af  «ar 
adiont  of  the  fibm.  We  mention  thit  iMcaidĕ  hit«ca> 
foiunrs  are  quoted  «nd  appeaied  to'  «t  «olhecitiet  tf 
Mufcnenbroek  and  other  authors  of  note.  nelak)tft 
has  been  conSdered  by  many  aethort  on  the«BBliMib 
We  recommend  to  the  reader't  pet«fal  de  ii.ij»  UBirti 
difcuiIiont  in  the  Memoirs  of  the  Aeadeilty  of  9Uitfa 
1702  by  Yarignon,  the  Memoirt  ibr  1708  hy  9mns/L, 
and  particularly  that  of  Coulomb  in  tbe  IĔtvuf0rki 
Spmans  Etrangers,  tom.  vii. 

It  it  evident  from  wh«t  bas  been-  iaid  abBve,  thatif 
S  and  .r  reprerent  the  farfoces  of  iiit  ii^dians  above  i«d 
below  A,  and  if  G  and  g  are  the  diftaBC3e««f^ieir  ct** 
tret  of  gravity  firem  A,  and  O  and  sthc  diitaluutaltkcir 
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^centre('of  blcinatioo,  and  D  and  4  tbeir  wWe  depths, 

/S-G-O     fs.g.o 
the  momentum  of  coheiioa  will  be  — = =  — -j — 

If  (as  is  mo&  likely)  the  force<  ate  proportional  to 
the  extenfions  aad  compreffions,  the  diilances  AI  and 

'ik.it  which  are  relpedively  ^=:  -^  and  ^,  are 

fpeaiTdy  =  4  DA,  and  ^  A  A 
iinr  msi  \l>tk.    If, 

equal  to  tbe  compteHians  in  the  in&mt  of  iiadHre,  and 
tha  bod;  is  •  reSangalar  prifin  like  a  common  joift  or 
tbea  DA  a^  AA  ar«  allb  e^nal;  and  there- 


rc' 


}  and  when  taken  toge- 
the  •xtenfions  are 


HoK  thc  momentum  «i  cohefion  is/b  x  t  ^  X  \^t~ 

' ^  fbi  y,  i  </s  pl'    Hence  we  obtain  this 

*•  8ix'times  the  kngth  is  to  the  depth  ts 
latc  cohefi«n  of  the  fe£tion  is  to  its  rdadve 


-r^ 


the  al 

Aiengdi." 

Thtts  -  we  fise  dbt  the  compreflSbility'oP  bodies  has  a 

e^-  «ciy  great  tnAnence  on  their  power  of  frit]iftan(fing  a 

**      tnmfverfit  ftr«in.  We  fee  that  in  diis  mod  laTOttrable  iup- 

poStion  of  eqmil  Slatations  and  comprefRans,  the  ftreng;th 

«s  redoeid  too(iehalf<^theTattieof  whatitwouldhave 

been  had  the  body  becn  incompreffible.  Tbisisbynomeans 

obvious ;  fi>r  it  does  itot  rea<Kly  appear  how  compref- 

SbiKty,  which  does  not  d(mitttfh  the  cofaefion  of  a  fingle 

fibf«,  ftauld  impair  the  Atength  of  the  whole.'  The  rea- 

fim,  howerer,  is  fiifReientIy  conTincing' when  pointed  oat. 

In  tlie  iiiibdit  ef  AnAure  a  finaller  portion  of  the  ftfiion 

is  Adaally  exirtincr  cohefiTe  foites,  wMte  a  part  of  it  is 

onty  fenring  as  a  ndcrum  to  the  krer,  bj  wfaefe  means 

the  itnjn  on  the  (edion  is  prodneed.    We  fee  too  that 

tlne  diminntion  af  ftiength  does  not  fa'much  depend  on 

the  iĕnfible  campreffibtlity,  as  on  its  pioportion  to  the 

HilatitjiBty  by  equal  farces.     When  this  proportian  is 

fmall,  A  A  b  finall  in  camparifan  of  AD,  mxi  a  gteater 

portion  of  the  whole  fibre  is  eserting  attraffive  AiTces. 

The  ex^ri«entt  abeady  meiMaDned,  of  Da  %ael  de 

Maocean,  on  battens  of  willow,  Atowthat  its  comptefii. 

bility  i>  nearly  equal  to  its  dilatiAility.     Bnt  the  cafe  is 

Bot  ▼ery  diSerent  in  tempered  fteeL     The  famous  Har« 

tiiasi,  in  the  delicate  experimeiMs  whieh  iw  made  while 

eccDpied  in  making  his  longitode  watch,  dMLoveted  that 

a  rod  of  tempeted  fleel  was  nearly  as  much  dimini(hed 

in  its  lenglh  as  it  was  augoaented  by  the  fame  estetnal 

force.     But  it  it  not  by  any  means  certain  dnrt  tkis  is 

the  ytoportiaB  of  diktation  and  eompreffion  wUch  ob> 

•  tuna  i»  the  Tcry  tnftant  of  fi«ftuie.  We  raAer  imagine 

that  it  is  not.     The  fi>roes  are  nearly  as  the  dilatatsons 

titt  've(y  near  breaking ;  'but  we  thudt  thA  dtey  dimi- 

nik  when  the  bady  is  jnft  geing  to  break.  Bnt  it  feemt 

certain  tliat  the  rorces  wbich  refift  compreffion  increaie 

fiiftcr  than  the  compreffions,  CTen  before  tradnre.    We 

know  incaoteAably  that  tlie  ultimate  reBAances  to  com- 

pielEon  are  infaperafa3c  by  any  fi>Tce  wbich  we  can  em- 

ploy.    The  repoiKTe  farces  thereibre  (in  their  whde  ez- 

tent)   intre«fe  fiifter  than  the  compceffions,  and  aie  ex-' 

prc£G:d    by  aii  sAymptotic  branch  of  the  Bofeavioian 

curre  formerly  explained.    It  ia  therefore'ptobable,  efpe- 

cially  in  the  more  fimple  fubfiances,  that  they  increaie 

fafter,  even  in  fuch  cooipreSiom  at  frc^uently  obtainin 

the  breaking  %i  hard  bodies.-    We  are  difpofed  to  think 

that  thit  is^aiwa^s  the  cafe  in  fuch-bodies  as  do  not  ily 

ofir  in  fplint«rs  on  the  concaYe  fide  j  but  this  muil  be 
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underilood  with  the  exception  of  the  pertaahtat  chaDgtt^trĕiig:th  «p 
which  may  be  made  by  compreffion,  when  thc  bodies  are  Miterialr.  * 
orippled  by  it.     Thk  always  increafes  the  comprciTioii        ' 
itfelf,  and  caufes  the  neutral  pwnt  to  ihift  ftilt  more  to- 
vrards  D.    The  eSeit  of  this  is  fometimes  yery  greitt 
and  fatal. 

£xperiment  alone  can  help  us  to  difcover  the  propor- 
tion  between  the  dilatability  and  compreffibility  of  bo- 
dies.  The  ftrain  now  under  canfideratioa  feems  the  beil 
calculated  for  this  refearch.  Thus  if  we  find  that  a 
piece  of  wood  an  inch  fquare  requires  12,000  pouads  to ' 
tear  it  afunder  by  a  direA  puU,  and  that  200  pounds 
will  break  it  tranfverfely  hy  ading  10  inches  ftom  the 
fedian  of  iiraAure,  we  muft  conclude  that  the  neutral 
polnt  A  is  in  the  middle  of  the  dtpth,  and  that  the  at- 
trafiive  and  repulfive  fi>rces  are  equal.  Any  notioni 
that  we  can  form  of  the  coailitution  of  fuch  fibrous  bo« 
dies  as  timber,  make  us  imagine  that  \!ae.fen/ible  comt.. 
preiiiabs,  including  what  arifes  £rom  the  bending  up  of 
the  compreiTed  fibres,  is  much  greater  than  the  real  cbr-  . 
pufeular  extenfions.  One  may  get  a  geneial  conyidloa 
of  this  unexpe£Ied  propofition  by  reue£Ung  on  what 
muft  happen  during  the  fradure.  An  undulated  fibre 
can  only  be  drawn  Araight,  and  then  the  corpufcuIar 
extenfion  begins }  but  it  may  be  bent  up  by  comprei- 
fion  to  any  degree,  the  corpufcular  compreffion  being 
little  afiefted  all  the  while.  This  obfervation  is  very  im- 
portant ;  and  thoiuh  the  forces  of  corpufculaT  repuUiod 
may  be  almoft  inluperable  by  any  compreiTion  that  we 
can  employ,  a  fenfible  compreffion  may  be  produced  by  , 
£)rces  not  enormous,  fufficlent  to  cripple  the  beam.  Of 
this  we  ihall  fee  very  important  inAances  afterwaids.  '    .s 

It  deferves  to  be  noticed,  that  although  the  relatlve  Xlie  pn>- 
ihength  of  a  priCnatic  folid  is  extremely  duflKrent  in  the  portional 
three  hypothefes  now  confidered,  yet  the  propottiQnal*|r^"^of 
ih-engths    of  different   pieces   fi)llow   the   iame  ratioi!^*^^ 
namely,  the  dire£t  ratio  of  the  breadth,  the  dired  ratioj^  tKe 
of  the  iquare  of  the  depth,  and  the  inverfe  rado  bf  theiam*  r* 
length.     In  the  firft  hypothefis  (of  equal  forces)    thetio* 

ftiength  af  a  redangtdar  beam  was       ;  - }  zn  the  iecond 

(of  attradive  fi)tces  proportioncd  to  the  extenfions)  it 

fbd} 
ma  —j—'f  and  in  thc  third  (equal  attra£Bons  and  re- 

pu)£an«  praportional  to  the  exteiifioiis  and  compieffit>ns) 

or  more  generally"^;;;^,  wheremexprei^ 


tt  WaS         ^    I     ,    w.    utui^  K^*IV.B..J    7~, 

fet  the  unknown  proportion  between  the  attraAions  and 
repuIfions  correrponding  to  an  equal  eXtenfion  and  com- 
preffiou. 

Hence  we  deriTe  a  piece  of  ufeihl inibrmatioo,  which ~.  ' 
it  conGtmed  by  anexceptionable  experience,  that  thc  {irengtli  af 
ttrenglh  of  a  piece  depends  chieily  on  its  depth,  that  is,  a  piece  de. 
on  that  dimeiifion  which  u  iii  the  dire£lion  of  the  itrain.pcndschiei^ 
A  bar  of  timber  of  one  'inch  in  bieadth  and  two  inches^""!  "* 
in  depth.  is  fottr  times  as  ilrong  at  a  bar  of  only  one  inch    ^ 
deep,  and  it  is  twice  as  ilrong  as  a  bar  two  Tnches  broad' 
and  one  deep  ^  that  it,  a  jdfl  or  levcr  is  always  ftrongeft        - 
when  kid  on  its  edge.  .  ,'Andtiiere. 

There  is  thercfore  a  chmce  in  the  mamer  in  wtnd^ore  a 
the  eohcfi()n  is  oppofed  to  the  ihain.     The  general  aim  choice  in 
muft  be  to  put  the  centre  of  eiFort  I  as  far  from  the  ful-*^  "P*"* 
crum  or  the  neuttal  point  A  as  poiTible,  fo  as  to  gjre  the  „^[c},  the 
greatcA  energy  or  momentum  to  thfe  'cohefioh.'   T^us^i^cotirGoii  is 
a  tiiangular  bar  projeiUng  irom  a  tt»  1  is  loaded  with  a!uppofed  to 
S  E  weightt''«^«"' 
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Smagtli  Wwaglit  at  it*  estrenutjr,  it  witt  betr  thnce  m  aodi  when     fimif  ib  of  tl»  Gime  quiRttt]r  of  mitter  !n  dieibaB  ofti 
M>teri»li.  ^^  g£  ^]jg  g^  2,  uppenaoA  at  whoi  it  b  ttiidenMft.     folid  cylinder  is/|»  X  t  ^^  i  ^'''  ^|}^^  ^^  drength  of  tlie 
The  b«r  of  fig.  6.  would  he  thrce  ti«ie«^$^  firopg  -       - -  - 


timbtr. 


tunes  as 

if  tlie  fide  AB  were  uppennoa  and  the  edge  DC  under 

te      «oft. 

Jtr  ^^     Hence  !t  fi>llows  that  the  ftrongeft  joift  that  cai»  be 

,^1]^       cut  out  of  a  round  tree  i«  not  thc  one  wUch  has  the 

frcateft      sieateft  quanut]r  of  timber  in  it,  but  fuch  that  tlie  pio. 

^tuntity  of  doS  of  iu  hrcadth  by  the  (quare  of  it»  depth  Ihall  bc 

the  greatett  ^ible.    Let  ABCD  (fig.  9.)  be  the  fec- 

^n  of  this  ^iS  in(cribed  in  the  cirde,  AB  being  the 

hreadth  and  AD  the  depth.     Since  it  is  a  reiiangalar 

ledion,  the  diagonal  BD  is  a  diameter  of  Ae  circle,  and 

BAD  is  a  right-angled  tiianglc.    Let  BD  be  called 

«,  and  BA  be  called  x  -,    then  AD  is  :=  v^«*— «*. 

Now  w«  muA  have  AB  X  AD*,  or  *  x  «•—»»,  or 

a*«.~>x>,  a  maninium.  Its  flax!on  «*«>— 3x*m  iauft  be 

madb  =  0,  or  «*  s  3«*,  or  «c*  =  ->.    If  thereibre  we 

3 
make  Dl£  =  i  DB,  and  draw  £C  perpendicular  to 
BD,  it  wiU  cut  the  (drcumfeience  in  the  peunt  Cj 
Which  determinet  tbe  depth  BC  and  the  breadlb  CD. 

Becaufe  BD  :  BC  =  CD  :  C£,  we  have  the  trea  oT 

the  reaion  BCCD  ss  BDCE.   There^orc  thc  different 

ledtons  having  the  fame  diaeonal  BD  are  proportional 

to  their  hcights  C£.     Thernbre  the  feAian  BCDA  ii 

lefs  than  the  le6Iion  BrD^,  wboie  fottr  fides  are  eaual. 

The  joift  Ib  Oiaped,  therefore,  is  botk  ihonger,  lightcr, 

tt       md  cneaper- 

A  hoUow        The  ttrength  of  ABCD  is  ta  dut  of  «  B  rD  aa 

tu1>eftrao|[.  ,o^oQQ  to  9186,  and  the  weight  and  espenee  a*  10,000 

folid  ?2d'     *«»  ^°^°1 ».  *°  ^*^  ABCD  is  preferable  to  «  B  r  D  in 

conuining   the  propartiinof  io,6o7to  9186,  or  neerlj  1 15  to  iso. 

the  tuot         From  the  ramc  prinaples  it  follows  that  a  hollow  tnbe 

quuiut  j  of  ;,  ftronger  than  a  folid  rod  containing  iktt  fame  quaB. 

Ke.'i«.      tj'7  °f  malter.  Let  fig,  10.  reprefent  the  (e&imi  of  a  cy- 

lindric  lube,  of  which  AF  and  B£  are  the  esterior  and 

interior  diameters,  »nd  C  the  centie.     Draw  BD  per< 

pendicular  to  BC,  «nd  join  DC     Then,  becau&  fiD*=: 

CD'— CB%  BD  it  die  «adiM  •(  «  ckck  ««wtaioiRg 

the  fame  ouantitT  of  mattcr  with  the  ring.    If  we  efti« 

nate  the  nrength  b*f  the  fiift  liypotheBs,  it  is  cvident 

that  the  Airagth  of  the  tube  wiU  be  to  that  of  tbe 

foIid  cylinder,    whore  radius  is  BD,  as  BD*  x  AC  to 

BD*  X  BD;  tlMt  ie,  m  AC  to  BDi  fi>r  BD*exprdlef 

tbe  coheSon  ef  theriag  at  tiie  circle,  tind  AC  and  BD 

are  equal  to   the  diMances  of   the  centres  •(   eflFort 

(the  fame  wth  the  ceatret  «f  gravity)  af  tha  iin|;  aad 

drclc  iiKBi  tbe  axis  of  thc  fra8iiite. 

The  proportion  of  there  Arengths  will  be  diflER«iit  in 
tbe  oUier  hypothefes,  and  is  not  eafily  cxpreftd  by  a  ge> 
Mnl  fcrm«hi )  bist  in  botk  it  is  itill  mote  in  fii«oBr  of 
\be  riag  or  hoUow  tnbc; 

The  foUowing  Tery  fimpk  Cilnlsan  wiH  be  scadily  un. 
4erftoed  by  the  intclligent  reader.  JLct  O  be  th«  oMtro 
of  eicillatioo  •(  the  eatciice  oircle,  « the  centi«  of  oibil- 
lation  of  the  ianer  cirde,  and  wtkc  eentre  of  oleiUatioa 
^  tke  ^g  inckded  Wwtea  them.  Let  M  bc  the 
quantity  of  fur£ice  of  the  exteiioT  dtcla,  es  Uiet  ef  the 
kupt  circle,  ^nd  ^'that  of  tkc-  rini^. 

JiI'BO~-ei.Fe  _  gTC*  +  EC« 


We  have  Tw  =- 


pd  ,d)B  ftiic«ctk  «f  the  ling  =-^^  ^*^'",  aad  At> 


ring  is  to  that  6t  the  iblid  rod  of  eqnal  wei^bt  as  Fn; 
to  I  BD,  or  nearly  as  FC  to  BD.     This  wiU  eafily  i^ 

pemr  by  recoHeaing  diat  F0  b  s= £^ — (fee  Ro- 

TaTIOn),    and    that  the   momentum  of  cobefioft  Jt 

aFC  a  ' 

Emttbn  has  fpvm  •  my  ineccucUe  a^inodmatiaB 
to  this  valne  in  hu  Meeiamiet,  ^to.  - 

This  pioperty  of  hoUow  tuliet  it  accompanied  aUe,^^ 
with  ^reater  ftifiie(s ;  and  tlie  iiipetiatity  ia  AicagtktaC 
and  ftifl&ie&  is  fo  Buich  the  greater  a<  thc  iimsimdiag 
ihell  is  thinner  in  proportion  to  ita  diameter.  ^i 

Here  we  fee  the  admirabie  wiidom  af  thc  Author  tjHocei 
nature  in  forming  the  lionei  of  animal  limbs  holkiw.  ThtT^| 
Iranes  of  the  amu  and  legs  have  to  pcrfQrm  idie  oficc  oftp|^ 
levers,  and  are  thus  oppo&d  to  very  greot  ttaniirctitkoB^^ 
ftraias.  By  tlus  £im  tbey  become  iocompacabliy  ftioDg-Wiw. 
er  and  ftiflfer*  and  .pxc  roore  room  £»  tbe  infertica  ef 
mufcles,  wlule   they   are  Ughtcr  aad  there£9te  ibmc 
agile  ;  and  the  iiune  WiiUaai  hat  made  oie  of  this  bol- 
low  £or  other  valuaiile  purpofes  of  the  amimal  ecaaamy- 
In  lilie  manner  ^e  qmils  in  tlie  wings  a(  biids  afiqiwc 
by  their  thinnefs  the  ^ery  great  Arength  which  ieiieccf- 
liuy,  wlule  they  are  fo  hght  *t  to  give  fiiffidet)t  k«oy. 
;mcjr  to  the  animal  in  the  rare  medhim  in  wiiid|^  anit 
iive  and  fiy  about.     The  Aallu  of  mangr  iii|W(^.£)ch  at 
"sJl  thc  grafles,  «nd  maoy  rceds,  «le  in  like  laemiet  hok- 
low,  and  thut  pofie&  an  cxtraerdinaty  ftreBg  ' 


bcft  engincers  aow  benn  to  imttatc  natiue  by  _ 

many  parts  of  tlieir  machinet  lioUow,  fuch  at  tlietr  asle» 
(if  caft  iron,  &c. }  and  ike  ingenioui  Mr  RamOen  new 
makes  the  jues  and  framin_gsef  hisgreatidlmMNiicai 
inArumcnls  in  the  iiimc  manner. 

.  In  the  fuppofition  of  hamoBeneous  testurc,  it  b  plua 
that  the  fra&ure  happens  as  loon  as  the  particks  .at  D 
are  &panted  beyond  tlidc  uUnott  Umit  of  cokeAon. 
Tliis  is  a  deter^wi^d  quantity,  and  the  picop  licnds  titt 
this  degree  of  exlcnCon  is  nroduced  in  thft,4i|teniioft 
fibre.  It  £c>ll(iwa,  that  the  unallcr  we  fuppoie  the  di< 
Aance  lietween  A  and  D^  the  greater  wiU  be  tha  cmv>. 
ture  which  tlie  iieam  will  acquire  be£Bcc  it  hiwaki. 
Greatcr  depth  there£are  makcs  a  beain  not  only  ftroagex 
but  aIfo  fttffer.  But  if  tlic  pacallel  iibre*  can  Side  on 
cach  otlier,  both  the  Arcngth  and  the  ftifineis  will  be 
dimlniOied.  Tl«rcfiirt  if,  fnftead  of  one  bcam  p  A  KCHtJ' 
^fig.  8.)  wefiippofetwo,DABCand  .4|/)^B,notooheiiii(,g^, 
each  of  tiiem  wiU  bend,  and  ihe  extamoin  of  tlie  0haei^ss| 
AB  of  the  under  beam  will  not  hinder  the  compnlffig|Da^ 
of  the  adjoining  £bres  AB  of  the  upper  bcaoa.  Tia'"" 
two  togelher  therefore  will  not  be  more  than  tvnM  as^ 
ftrong  ai  one  of  them  (fuppofing  DA=z  A  &)  initeai  ef 
being  four  times  as  ftrong ;  and  they  will  bciid  aa  aaic]| 
as  either  of  them  alone  would  bend  by  half  tliĕ  load» 
This  may  be  prevented,  if  it  were  poffible  to  oute  Ae 
two  beams  all  along  the  doim  AB,  ib  that  the  one  Ibdl 
not  llide  on  the  other.  This  may  be  done  in  CBaS 
work%  by  gluing  them  together  with  a  eement  os  ftiaig 
as  the  natural  lateral  cohefion  of  the  Sbrea.  If  thoa  ctii. 
not  be  done  (_.iS  \f  cannot  in  large  works),  tbe  lEdiog  ■ 
prevented  by  jogglikg  the  beams  togetber  ;'  tliat  it| 
Dy  cutting  down  reveral  rc^ngular  nelc^s  in  the  n^ 
per  fide  « the  lower  beamt  aad  mtking  fi«ilar  natchcs 
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W-'^^  >^  nnSer  fide  ef  the  upi>f;r  beam,  and  fil1tng  up  the 

P*^  fqaare  fpace«  with  pieces  of  yeiy  hard  wood  Snnlj  dri< 

j^**"  «en  in,  m  repreGmted  in  fig.  1 1.      Sone  employ  iron 

bolta  bj  way  of  joggles.     But  when  tbe  joggle  i*  much 

karder  than  the  wood  into  which  it  is  driven,  it  is  «eiy 

wpt  towork  looie,  hj  widening  the  hole  into  whieh  it  i( 

lodged.     The  (ame  thing  ii  fometimM  done  bj  fcarfing 

^     ihe   one  upon  the  other,  as  repreiĕnted  in  fig.  12.); 

but  thie  «rsOe*  more  timb>er,  and  i«  not  fo  Arong,  be- 

ooie  the  mutual  hookt  which  tkii  method  fi9rm*  on  each 

bcam  are  vfij  apt  to  teat  eicb  other  up..    By  one  or 

other  of  thefe  methods,  or  fomething  Cmilar,  may  a 

ootapodnd  beam  b«  fenned,  of  mj  deptb,  which  will 

[      be  almoil  W  fiiif  and  iirong  as  an  entire  piece. 

On  the  other  hand,  we  may  combine  (Irength  with 

*  ^ableneis,  hj  compofing  our  beam  of  feveral  thm  planks 
^  laid  on  tnch  other,  till  tnejr  make  a  proper  depth,  and 
K(.  kaTing  thcm  at  iull  lil)ert}r  to  iUde  an  each  other.  It 
i  i  in  this  mmnner  that  coach-fprings  are  {brmed,  as  is  re- 
'     prefented  in  fig.  13.     In  this  aSemblage  there  muft  be 

no  joggles  norbolts  of  anj  kind  put  through  the  planks 

or  platea ;  for  thin  wottld  hinder  their  mutnal  ilidiiig. 

They  muft  be  kept  together  bj  ilraps  which  iiirround 

tbem,  or  hj  romethjng  equ]valent. 
I  of      The  preceding"  oblerrations   (how  the  propriety  of 
i'   jbme  maxims  of  conllruAidn,  wirich  the  artiih  hare  de- 

nred  from  Tong  experience. 

T(us,  if  a  mortile  is  to  be  cut  out  of  a  ptece  wiiich 

fs  expo(ed  to  a  crois  ftra{n,  it  ihould  Ik  cut  out  fron^ 
-^that  fide  which  becomes  concaTe  bj  the  flrain,  as  ia 

fig.  14.  but  bj  no  means  as  in  fig.  15. 

If  a  piece  is  to  b«  Arengtbened  bj  the  addition  of 

mother,  the  added  piece  mufl  iie  jcrnied  to  tlie  fid« 
aadwluch  grows  convex  bj  the  Ihain,  as  in  fig.  16.  and 

BeSsre  we  go  anj  larther,  it  will  be  convenient  to  re- 
mI  the  ceader^s  tttcntion  to  thc  analog;  betneen  the- 
Arain  on  •  beam  projeding  from  a  waU  and  loaded  at 
the  estrenutj,  and  a  beam  fupported  at  both  ends  aiid 
loaded  in  fome  intermediate  point.  It  is  liiiHcient  on 
tiw  occaSon  t»  read  attentivelj  wlult  ii  deUTered  in  ihe 
atdde  Roor,  N°  19.— We  leam  theie  tbat  tbe  Antn 
OR  the  middle  point  C  (fig.  17.  of  the  preient  article) 
pf  •  rodanguhir  beam  AB,  fupported  on  props  at  A 
ahd  °B,  ts  tne  &me  as  if  the  part  CA  proieAed  irom  a 
wrII,  and  were  loaded  with  the  balf  of  the  wnght  W. 
iurpended  tt  A.     The  momeritttm  of  the  drain  is  there- 

fcxt4WxiAB,  3sWxiAB=r;»i/,or^.    The 

i^mentum  of  CDhefion  muft  be  equal  to  thii  in  eTcij 
«ypothens. 

.  JUaviag  now  C9nfidered  in  fi»ilicient  detal  th«  circum- 
ftances  which  aSeA  the  ilrength  of  anj  fe£Hon  of  a  foIid 
bodj  tbat  is  Arained  tranfverfelv,  it  ia  neceffarj  to  take 
«otice  of  ibme  of  the  diief  modifications  of  the  ihrain  it< 
i^If.  We  (hall  confider  onlj  thofe  that  occui  moil  fre« 
^nentlj  in  our  coniirudions. 

The'  (Irain  depends  90  the  extemal  force,  aad  a1fo  oq 
.  the  leTer  bj  whicb  it  ads. 

*  It  is  evidentW  of  importanee,  that  lince  the  firain  is 

*  exerted  in  anj  {e£lion  bj  means  of  the  cohefion  of  the 
parts  in(ervenlng  between  the  fe£l!on  under  confidera- 
tion  and  the  point  of  applicAtloh  of  the  external  force, 
the  bod j  mnil  be  a,bie  in  all  theie  interrening  parts  to 
propagate  01  escite  th«  Araln  in  th^  remote  (ejhon.    Jn 
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erttj  part  it  muil  l>e  aUe  to  refiA  the  ilratn  eacited  in  Strpngtli  af 
that  part.     It  ihould  therefore  be  e^u^llj  ilrong ;  and  Matenala. 
it  ii  ufelef«  to  ha«e  j(ny  part  ilronger,  becaule  the  piece        ' 
will  neverthele(s  break  where  it  is  not  (Ironger  through- 
out ;  and  it  is  ulelefs  to  malu  it  tlronger  (rclativelj  to 
its  Aiain)  m  anj  part,  Sat  it  wOl  ncvettbcle(s  e^uallj- 
&il  in  the  part  that  is  too  weak. 

Suppofe  then,  in  the  firft  place,  that  th«  ftrain  arife$ 
firom  a  weight  ^uTpended  at  one  extx«mitj,  while  the 
otber  end  is  firmlj  fixed  io  a  wall.  Suppo&ng  al(b  the 
crafs  fe£tions  to  be  all  re£tangular,  tliere  are  (ev«ral 
wajs  of  Oiaping  the  beam  (b  that  it  (ball  be  equaUj 
(Irong  throuehout.  Thus  it  maj  bc  equallj  deep  in 
c;rerj  part,  the  upper  and  under  Air&ces  being  honzon- 
tal  planes.  The  conditkm  will  be  iiilfilled  bj  making 
all  the  horiiontal  (edions  triangles,  as  in  fig.  18.  TheH^.  tt. 
twD  fides  aie  Tertical  planes  meeting  in  an  edge  at  th« 
coctremitj  L.  For  the  eqttation  exprefiing  the  balanca 
of  &naa  and  Arength  is  fi  /=^6  </*.  ThereCore  fince  J* 
is  the  fame  throughout,  and  ^o/,  we  muft  have/i^, 
aad  i  (tbe  bsnulth  AO  of  anjiĕ^on  ABCD)  mua  be 
proportional  to  /(or  AL),  wbich  it«videntlj  is. 

Or,  if  tbe  b^am  be  of  uoiioTm  breadtk,  we  m«ft  haTe 
t^  CTesjwbeia  proportional  to  /.  This  will  be  obtained 
bj  mading  tbe  dq>tlu  tlie  ordinate*  of  a  common  para- 
bola,  af  wlack  L  is  the  TBttx  and  the  length  it  dic 
asic  The  upper  or  undor  fid«  maj  be  a  (baight  Une, 
as  in  fig.  19.  or  the  middlc  bne  maj  be  (Iraight,  andn^.  ij^ 
dira  both  uppcr  and  undei  fi>rfacet  will  be  curved.  It  is 
almoft  indiSerent  what  is  the  (hape  of  the  upper  aml 
UBder  fitr£aces,  ptorided^d»  diOances  tictween  th«m  in 
ewRj  pait  bc  as  tbe  ordinates  o(  a  coounon  parabola. 

Or,  i£  the  icdion*  are  all  Snular,  fucfa  a«  ciicles, 
lqiiai«s,  or  anj  other  (bttiiar  pol jgons,  we  atuil  bave  d* 
or  i*  propoittoiul  to  /,  and  tiie  d^As  ««  breadtbs  muft ' 
be  a»  tbe  ordiiiatet  of  a  cubical  parabok.  gg 

It  i»  c«ideM  tbat  tiieie  are  «l(b-lhe  proper  foims*  fc>r  Aod  on  tlie 
a  lever  moTeaUe  round  »  Ailcnimj  atid  u&ed  on  bj  «^n»  of  tbe 
f(me  «t  the  ciUremitj.    Tfa«  fiirce  eomeB  in  the  place  [^^'jc 
af  the  wcsht  (ii^pended  in  the  cafe»  alread  j  conSdered )  ^^ 
and  at  fam  lerari  «iwa^  ace  conncAcd  with  am>ther 
ann,  w«  icadilj  (e*  tbat  iKtdi  arms  ikoold  be  fidhioned 
i»  the  fiuBe  nwantt.    Thusin^.  18.  the  pieceof  tim- 
htx  maj  be  fuppol(Sd  a  Icind  a£  fteeljani,  moveabIe 
nwnd  c  boriaoniad  «sSs  OP,  in  the  firont  of  the  wall, 
awl  barii^  the  two  weighis  P  aad  w  in  «^uilibHo.  The 
ftittn  occafioned  faj  each  at  tbe  («Aion  in  which  tiie 
ami  OP  is  placed  muft  be  tbe  (ame,  and  each  arm  OL 
and  Oa  muA  bc  equaQj(bong  i»  all  iu  pcrGk     Tbe 
longitudinal  iedions  of  caeh  arm'ianft  be  a  triangle,  a 
Goianien  paraliola,  or  a  cubic  parabela,  accordiog  to  the 
conditions  pccTiaudj  giTch. 

And,  moreoTer,  aU  th«fe  forms  aw  equal]j  Arang  i 
Far  anj  one  of  them  is  cquallj  ftrong  inali  iti  parts, 
and  tbej  are  alt  fiippa&d  to  h«Te  tfa«  ^me  («sdien  «t  the 
Aont  of  tiic  wall  or  at  tiie  ftilcniin.  Thej  are  not, 
faowever,  eqit«llj  ftiff.  The  (nft,  repreiente«i  in  fig.  iS. 
witt  bcnd  lcaft  upen  the  wbolc,  and  thc  one  formed  hf 
the  aibio'parabola  will  liend  raak.  But  their  carTature' 
al  th«  Terj  (ttlcmm  will  b«  the  (iune  in  «11. 

It  is  alfi>  plain,  that  if  Ae  lever  is  of  tbe  bconi  or 
tbird  kind,  tbat  it,  baniw  the  liilcium  at  one  exti«pi- 
tj,  it  muft  fiDI  be  of  ue  fame  (hapc )  fi>r  in  abHrad 
iMchanics  it  it  ind^Scrcnt  wlucb  of  tne  tbree  p<nnts  is 
oanikicicd  at  tbe  axia  of  motion.    In  ctcij  leTer  tbic 
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The  e«t»t- 
■alHniiu 
iDg  torce 
ma;  be  di- 
aiibuted 
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To  make  ■ 


Strrngth  «f  two  {otcti  at  the  estremities  «3  in  one  dir^on,  aitd 
Manritb.  ^ijg  fojce  jn  the  middle  afts  in  the  oppoGte  diredion,  and 
•  ■  tbe  g«al  (Irain  is  always  at  that  point.  Therefore  a 
Iever  fiich  as  fig.  i8.  moveable  round  an  aids  paflingho> 
rizontaUy  through  A,  aad  a£Ung  agunA  an  obdacle  at 
OP,  is  equally  able  in  all  its  parts  to  Tciiii  the  ttaira 
excited  in  thofe  parts. 

The  fiime  piinciples  and  the  (ame  conflruftion  will 
apply  to  beams,  fuch  as  joills,  fupported  at  the  ends  L 
and  X  (fig.  i8.),  and  loaded  at  fome  intermediate  part- 
OP.  This  will  appear  evident  by  merely  inyerting  the 
direftions  of  the  forces  at  thefe  three  points,  or  biy  re- 
curring  to  the  article  RooFS,  N*  19. 

Hitherto  we  have  fuppo{ed  the  extemal  Araining 
^arce  as  ading  only  in  one  poii>t  of  the  beam.  But  it 
may  be  uniformIy  dlRributed  all  over  the  beam.  To 
malce  a  beam  in  fuch  circumdances  equally  ftrong  In  all 
its  parts,  the  Ihape  muH  be  conlidcrably  didercnt  firom 
the  former. 

Thus  fuppolĕ  the  beam  to  projed  from  a  wall. 
If  it  be  of  equal  breadth  throughout,  its  fides  beiiig 
w"h  pro?'*'^'**^*'  planes  parallel  to  each  other  and  to  the  length, 
jea<  from  b  ^'  vertical  feftion  in  the  dire£lion  of  its  length  mun  be 
waUi  a  triangle  inilead  of  a  common  parabola  ;  far  the  weight 

aniforroIy  diAributed  over  the  part  lying  beyond  any 
fe^on,  is  as  the  length  beyond  that  feftion  :  and  dDce. 
it  may  all  be  conccived  as  c«IIefted  at  its  centre  of  gra- 
▼ity,  whlch  is  the  middle  of  that  length,  the  Iever  by 
which  this  load  a^  or  Hrains  the  fe^an  b  aUb  propor- 
tional  to  the  fame  length.  The  ftrain  on  the  fedion 
(or  momentum  of  the  load)  is  as  the  fquare  of  that 
length.  The  leAion  muft  have  Arength  in  the  Gune 
proportion.  Its  ilrenglh  being  as  ttie  breadth  and  the 
iipiare  of  the  depth,  and  the  breadth  being  condant, 
the  fquare  of  the  depth  of  any  feftioa  muft  be  as  the 
fquare  of  its  diAance  fiom  tbe  end,  and  the  depth  muft 
be  as  that  dittance  ;  and  therefate  the  longitudinal  Ter- 
tical  feftion  muft  be  a  tnangle. 

But  if  allthe  tranfver(e  ledions  ate  drcles,  fquaies, 
t>r  any  other  Amilar  fig\ires,  the  ftrength  of  every  iec* 
tion,  or  the  cube  of  the  diameter,  muft  be  as  the  fquare 
of  the  lengths  beyond  that  fedion,  or  the  fquare  of  its 
diAaace  fram  the  end  }  and  the  fides  af  the  beam  muft 
be  a  (cnucubical  parabola. 

If  t^he  upper  and  under  furfaces  are  horizontal  ptanet, 

it  is  evident  that  the  breadth  muA  be  as  the  fquare  of 

the  diAance  irom  the  end,  and  the  horizontal  ie^lions 

may  be  formed  by  arches  of  the  common  parabola,  haT- 

ing  the  length  for  their  tangent  at  the  vertex. 

.  By  recurring  to  tbe  analogy  fo  often  qnoted  between 

a  proje£Ung  beam  and  a  joiit,  we  may  detemune  the 

proper  form  of  joiHs  which  are  uniibrmly  loaded  through 

their  whole  length. 

The*ir«in       "^^  '*  *  frequent  and  impottant  cafe,  being  the  of- 

«poD  a        ^'^^  of  joifts,  rafters,  &c.  }  and  there  are  Tome  circum- 

b«am  lup-  ftances  which  muft  be  particularly  noticed,  becaufe  they 

poried  a«    are  not  fo  obvious,  and  have  been  nufunderftood.  When 

bothends.   »  beam  AB  (6g.  20.)  is  fupp6rted  at  thc  ends,  and  a 

weigbt  is  laid  on  any  point  P,  a  ftraia  is  excited  in 

every  part  of  the  beam.    The  load  on  P  caufes  the 

beam  to  preis  on  A  and  B,  and  th<  prope  rea£t  with 

£orces  equal  and  oppoiite  to  thefe  preAures.     The  load 

at  P  is  to  the  preiTures  at  A  and  B  as  AB  to  PB  and 

PA,  and  the  preiTure  at  A  is  to  that  at  B  as  PB  to 

PA ;  the  beam  therefoic  is  ia  the  iame  ftate,  witb  re-. 
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fpeA  to  Arain  lA  erery  part  of  it,  as  tf  it  wefe  reAinj 

on  a  prop  at  F,  and  wete  loaded  at  the  ends  wii 

weights  eciual  to  the  two  pTeffures  on  thc  props :  and 

obrerve,  tbelĕ  preAurea  are  fuch  as  will  balance  each 

other,  being  inverfely  as  their  diAances  from  P.    Lei  P 

reprelent  the  weight  or  load  at  P..  .The  pre&re  oa  the 

PA 
prop  P  muft  be  Px  aW    Thi*  «*  thetefore  the  leac 

Uon  of  the  prop  B,  and  is  the  weight  which  we  may 
fuppofe  iiirpended  at  B,  when  we  conceive  the  beam 
refting  on  a  prop  aC  P,  and  carrying  the  balsnchig 
weights  at  A  and  B. 

1  be  ftrain  occaSoned  at  any  other  polnt  C,  by  ihe 
load  P  at  P,  is  the  fame  with  the  ftrain  at  C,  by  the 

PA 
weight  PX'-rB'  i»ng(ng  at  B,  when  tbe  beam  reftiaa 

P,  in  the  manner  now  fuppoIed ;  and  it  is  tbe  iame  if 
the  beam,  inftead  of  being  balanced  on  a  prop  at  P, 
had  its  part  AP  fixed  in  a  wall.  This  is  evident.  Noir 
we  have  (hown  at  lengtb  that  the  itrain  at  C,  by  the 

PA  PA 

weight  P  X  -^  hanging  at  B,  is  P  x  ^  X  BC.  We 

defire  it  bo  be  particularly  remarked  that  the  preSiitc  <t 
A  bas  n»  iniluence  on  the  Arain  at  C,  aiifing  {tom  the 
aftien  of  any  load  bttween  A  and  C ;  Ibc  it  i*  indifer- 
ent  how  the  part  AP  of  the  pr^jeding  beam  PB  i»-fup- 
ported.  The  weieht  at  A  juft  peribtms  the  lame  e&e 
with  the  wall  in  which  we  fappefe  thc  beam  tb  be  fiud- 
We  are  thus  parUcuIar,  becaiife  we  haTe  iaan  cven  pet- 
(bns  not  unaccuftomed  te  difcu(Iions  of  this  kind  piuiled  ' 

in  their  conceptions  of  this  Arain. 

Now  let  the  load  P  be  laid  on  rome  potnt^  bctween 
C  and  B.     The  fame  reafoning  (hews  ns  that  dhe  point  . 

is  (with  refped  to  Arain)  in  the  fame  ilate  ot  if  the 
beam  wete  fixed  in  «  waU,  embncing  the  putf  B,  and 

a  weight  =:Px4[^  wcre  hang  on  at  A,  and  theAnd» 

atCisPx^XAC 

In  general,  therefofe,  the  iltain  on  anj  potnt  C,  tit-A|atat 
fing  iirom  a  load  P  hdd  on  another  point  P,  it  propor-l?^  . 
Uonal  to  the  redangle  of  the  difiancet  of  P  and  C  fraat*^ 

PAxCB 

the  ends  neareft  to  each.     It  it  Px-        .^ 1  « 


Px 


/>BXCA 


AB 

according  at  the  load  liet  between  C 


and  A  or  betwcen  C  and  B. 

Cor.  I.  The  ftrains  which  a  load  on  any  pwnt  P  oc- 
cafions  on  Uie  peints  C,  e,  lying  on  the  fiime  fide  ef  P» 
are  as  the  difi^cet  of  thde  pointt  irom  the  cnd  B. 
In  lilte  inanner  the  ffaruiu  on  £  and  e  are  a»  £A  nd 
tA. 

Cor.  2.  The  ftrsun  wlnch  a  load  occaSons  hn  tibe  pHt 
on  which  it  refts  is  as  the  tedangle  of  tbe  paits  on  eack 
fide.  Thus  the  ilrain  occafioned  at  C  by  •  loed  is  to 
that  at  D  by  the  fitme  load  at  AC xCB  to  AD XI>B' 
It  is  &erefeie  greateft  tn  die  nuddle. 

Let  us  now  confider  the  ilnnn  on  any  point  C  anSngikka 
irom  a  load  uniforroIy  dittributed  alone  tbe  bcam.    Let 
AP  be  repre&nted  by  x,  and  P^  by  x,  and  the  whde 
weight  on  the  beam  by  a,    Then  >bvti 
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E.)!.  Pxeffure  on  B  b/  tbc  wwght  <m  P;»  =  «  j^  X  ^ 

„  ,  *  * 

Or    .  .  .  .  =«35.. 

Pref.  on  B  by  whole  wt.  on  AC  =:  fl\  ..,  =  a    .     * 

AC*  X  BC 
Strain  at  C  by  the  weight  on  AC      ss.  a- 


=:  0- 


2AB' 

BC'xAC 

z  AB» 


Strw  Bt  C  by  the  weight  on  6C 

.V    .       ^,       ...        A»         At^yBC+BC^AC 
Do.b7wholeweightonAB=d ^  -^  ^^  > 

ACxBCxAC+CB  __ 

=  " Iab^ '-■ 


2AF 

ACxBC 
aAB  * 
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Thtts  we  Tee  that  the  ftnift  is  proportional  to  the  re£l- 

angle  of  the  parts,  1n  tbe  iiniK  manner  as  if  the  load  a 

had  been  laid  diredly  on  the  point  C,  aiid  is  ti)deed  equal 

io  one-half  of  the  iilrain  whioh  would  be  produced  at  C 

a.       by  the  lotd  a  laid  on  tbere. 

Uka  In '  It  was  neceOary  to  be  thus  particolar,  becaufe  \n  fee 
fubje&  iB  foine  ekmeiitary  trealifes  of  mechanics,  publilbed  by 
iBitted  gu^oi5  Qf  reputation,  nuftakes  which  are  yery  plaufible, 
and  aa&tai,  the  leamer.  It  19  thece  faid,  that  the  pref- 
fiice  «t  B  fxom  &  weight  unifomly  difiulied  idong  AB 
U  the  iame  as  if  it  were  coUeded  at  its  centre  of  gravity, 
whkli  would  bc  the  auddU  of  AB  i  and  then  tbe  iirain 
at  C  is  iaid  to  be  this  preAUre  at  B.  multiplied  by  BC. 
Bnt  ihre^  it  is  not  difficult  to  fee  the  d)fference  of  thefe 
ilrains.  It  Is  plain  that  thc  preAure  of  gravity  down- 
wiurds  on  any  point  between  the  end  A  and  tbe  point  C 
)tas  no  tendeocy  to  dinuniih  the  firain  at  C,  arifing  ftom 
the  «pward  reaidion  of  the  prop  B ;  wbereas  the  preAure 
of  gnvity  bctween  C  and  B  is  almoil  in  dired  oppofi- 
tion  to  it,  and  rnud  dimlni(h  it.  We  mav  however  avoid 
the  flaxionary  calculus  with  iafety  by  th«  confidetation 
of  the  cenlre  of  gravity,  by  fuppofing  the  weights  of 
AC  and  BC  to  be  coUeded  at  their  refpe£Uve  centres 
of  gravity  ;  and  the  refult  of  this  compuUtioo  will  be 
the  Tame  as  above  :  and  we  may  ulc  either  method,  al- 
though  the  weight  is  not  utuformIy  diHributed,  pro- 
vidc<l  only  that  we  know  in  what  manner  it  is  diihibu. 
ted. 

Xbis  inveIligation  is  evidently  of  importance  in  the 
praAice  of  the  engineer  and  architedl,  informing  them 
«vhat  fupport  is  neceSary  in  the  different  parts  of  their 
canilru^ons.    We  cot^cied  iome  caiea  of  this  kind  in 
)ixe  article  RooFS. 
^^_        It  b  now  eaiy  to ;fonn  8  joiil,  fo  that  it  ihall  haTC  the 
which  fiune  Telative  iirength  in  all  its  parts. 
hjive  I.  To  make  itequally  able  in  all  its  paits  to  carry  a 

fu»e     given  weight  laid  on  any  point  C  taken  at  random,  or 
"h  -      unifbnnly  diiiuied  over  the  whole  lengtb,  the  ilrength 
f  ^m.  of  the  iisaion  at  the  point  C  maft.  be  as  AC  x  CB. 
Tberefore 

(.,  If  the.fides  are  parallel  vertical  planes,  thc  iquare 
of  thedepth  (yvbich  is  theonly  variable  dimcnfion)  or 
.Qjy,  muil'  bc  as  AC xCB,  and  the  depths  muft  be  or^ 
dittates  of  an  dUpie. 

2.  If  the  tran{verfe  fedions  are  iimilar,  we  muil  make 
CD»  a»ACxCB. 

3.  If  tbeupper  and  under  fuifaces  are  paraUeljlhe 
brcTi^th  fflaft  be  as  ACxCB.. 
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II.  If  dte  hean  ts  neceSitrily  loaded  at  ibme  Rwn  StrmtA  ft 
polnt  C,  and  we  would  have  the  beam  equally  able  in  Materials. 
all  its  parts  10  refift  the  ilrain  arifing  from  the  weigbt        '    ' 
at  C,  we  inuft  oi^ke  the  ftiength  of  every  tranfverie  iec.  :> 

tion  bel  ween  C  ahd  either  end  as  its  diilance  iirom  that 
end.     Therefore  ' 

1.  If  the  Cdes-  are  parallel  vertical  planes,  we  muft 
ma(ieCD':EF':=:AC:AE. 

2.  If  the  feaions  are  fimilar,  then  CD» :  EF»  =  AC : 
AE.  '  ' 

3.  If  the  upper  and  under  furfaces  are  parallel,  tlien, 
breadth  at  C  :  breadth  at  E  =  AC  :  AE.  ^  ^ 

The  lame  principles  enable  us  to  determine  the  ftrain  The  ttrain' 
and  ftrength  of  fqttare  or  circular  plates,  of  diiFerent  ex-an<l 
tent,  but  eaual  tnicknefs.     Tbis  may  be  comprehended  *'*''Kt'' "» 
m  this  general  propo&tion.     ^    .  ciraiUr 

Sipilar  plates  01  equal  thickneis  fupported  all  round  ,,iates  of 
wU  carty  the  fatne  abrolute  weight,  uniformIy  diftri-difibrent 
buted,  or  reAintr  on  Gnailar  points,  whatever  is  thelr  ex-.««''"'' •>'' 

lem.  ^  thKk.eii, 

Suppofe  two  iimilar  oblong  plates  of  equal  thicknels,  mgy  ..^.  ',;. 
and  let  their  leneths  and  breadths  be  L,  /,  and  B,  h.Xi-.i:::\<:f- 
Let  their  ftrenĕth  or  moinentum  of  coherion  bc  C,  f,''""'    ' 
and  thĕ  ftrains  nroin  the  weights  W,  w,  be  S,  /. 

Suppo^  the  pbtes  fupported  at  the  ends  only,  an  -. 
refilling  fradure  tranfverfely.  The  ftrains,  being  »s  t')e 
weights  and  lengths,  areas  WL  and  w  /,  but  their  co- 
hefions  are  as  the  breadths  ;  and  fince  they  are  of  eq'jal 
relative  itrength,  we  have  WL  :  iv  /=:B :  b,  aitd  WLk 
=«»  /  ti  and  L  :  /=:  w  B  :  W  A  :  but  fince  they  are  of 
fimilar  (hapes  L  :  /=B  ;  b,  and  therefore  w=W. 

The  fame  reafoning  holds  again  when  they  are  alib 
fupported  along  the  fides,  and  therefore  holds  when  they 
are  fupported  all  round  (in  which  cafe  the  ftrength  u 
doiibled). 

And  if  the  plates  are  of  any  other  ^ure,  fuch  as 
circles  or  ellipfes,  we  need  on^  conceive  fimtlar  redangles- 
infcribed  in  tbem.     Thefe  are  fupported  all  around  hf.  • 
the  continuity  of  the  plates,  and  therefore  will  fuftain 
equal  weights ;  and  the  fame  may  be  faid  of  the  leg'.- 
ments  which  lie  without  them,  becaufe  the  firengths  of     ^  . 

any  fimilar  fegn9ents  are  cq.ual,  thor  lengths  being  as 
their  breadths. 

Therefqre  the  thicknefs  ef  the  bottoms  of  vefiids  liold. 
ing  heavy  liquors  or  grains^  (hould  be  as  their  diametCKy 
and  as  the  fquare  root  of  their  depths  jointly. 

Alfo  the  weight  which  a  fquare  plate  will  bear  is  to 
that  which  a  bar  of  the  fame  matter  and  thickneis  will 
bear  as  twice  the  length  of  the  bar  to  its  breadth.  fi  ^  "" 

There  is  yet  another  modification  of  the  ftrain  whichTbe^"**"- 
tends  to  break  a  body  tranfverfely,  whichi»  of  very  fre- ^' jJJ^^V , 
ouent  occurrence,  and  In  fome  ca&s  muft  be  very  care4,t,own 
tuUy  attended  to,  Tiz.  the  ilrain  ariiing  irom  its  awawcis.hu-  ^ 
weight. 

Whenabeam  prileAs  from  a-Wall,  every  ic£ltan  is 
Arained  by  the  weight  of  all  that  projeas  beyond  it. 
This  may  be  coniidered  as  all  collefted  at  its  centre  of 
gravity.  Therefore  the  ftrain  on  any  fed.ion  is  in  thf 
joint  ratto  of'  the  weight  of  what  projefts  beyond  it,, 
and  the  diftance  of  Its  centre  of  gravity  ftom  the  iec« 
tion. 

The  determination  of  this  ftrain  and  of  the  ihengtK! 
neceffary  for  withftanding  it  muft  be  more  complicate4 
than  the  Tormer,  becaufe  the  form  of  the  piece  which  r«» 
fults  from  this  adjuftment  of  ftiain  and  ibrength  iiiilu..- 
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■^MgA  af  eOM*  A»  llrun.     The  genenl  pnndple  mnft  eridently 
Maicriak  ^^  ^^  jj,g  ftfengt{,  ^r  momentum  of  cofaefion  of  every 
fedian  muft  be  at  the  produA  of  the  weight  beyond  it 
oraltiptied  by  tiie  diltance  of  iu  centre  of  graTity.     For 
rwmple; 

Suppore  the  beam  DLA  (fig.  si.)  to  piO]eft  from' 
the  wall,  and  that  it*  fides  are  paralld  vertical  pbnes,  ■ 
ib  that  the  deptb  i*  the  ooly  rariable  dimenfion.  Let 
JLB=»  and  B^=jr.  The  element  SbeCis~yi. 
Let  G  be  the  centre  of  erayilj  of  the  part  lying  with- 
ont  B  t,  and  ^  be  its  diiUnce  from  the  extremity  L. 
Then  * — g  it  the  arra  of  the  lever  by  which  the  ftrain 
is  ezcited  in  the  fe^on  B  b.  Let  B  ^  or  y  be  as  fome 
power  m  of  LB ;  that  u,  let  y=ZM'^.    Then  the  con- 

tents  of  LBi  u  — —.    Thc  aioiBentum  of  Kraiitr 
round  >  borisontal  axis  at  L  i(  y«xsr«'"^'«,  «Hd  tlw 
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whole  momentum  round  the  asis  is- 


m+2 


The  diftance 


«{ the  centie  cf  gravity  frara  L  is  iMd  by  dividing  tUs 
momentum  by  the  whole  neight  whicb  is  ^-j— .     Thc 


qaotientar^o 


xym-{.i 


of  gravity  £ran  thc  ieSion  Bi  i»  x 


And  tbc  diAance  of  the  csntre 


- .»'  '1  i.  = . — ;:— .  Therefore the Acaia 
»»4-2     ^        *      m+1 

4n  tlio  f«Aion  B  ^  is  b«d  by  mltiplying  — >-  by  — r-> 

This  muft  be  as 


Tbe  produd  is 


the 


«"+2X«I+I 

iquare  of  tbe  deptb,  or  as  ^.  But  y  is  as  «<",  and  ^  as 
9(^.  Tberefere  we  have  i)t-f-2=2  m,  «nd  «=2 ;  that 
M,  tbe  deptb  mnft  be  as  the  l^nare  of  the  diftance  frbm 
die  extieniity,  and  tbe  curve  L  5  A  is  a  panbola  touch- 
JiW  the  horizontal  line  in  L.        ' 

it  is  eafy  to  iee  that  a  conoid  fcirmed  by  the  rotation 
of  diis  fignre  roond  J)L  wiB  1X0  be  equally  able  in 
cvery  (ediom  to  bear  its  own  weigbt. 

We  need  not  profeen(e  thi»  iarther.  When  the  figure 
0f  the  piece  is  given,  tbere  is  no  difficulty  in  fitiding  tbe 
ftrein  ;  and  the  circumRance  of  eqnal  ftrength  to  refift 
dus  ftrain  is  cbieSy  a  matter'of  curiofity. 

It  is  erident,  (irom  what  has  been  already  faid,  that  a 
pnneding  'beam  becomes  lefs  able  to  bear  its  own  weight, 
«rojt«*,4e  as  rt  prejeds  iarther.  'Wbateyer  may  be  tbe  Rrength  of 
itobeM*  **  taionTDA, the leneth  may  be fuch that  il will  break 
by  its  own  wdgbt.  Ir  we  fuppafe  two  beams  A  and  B 
of  die  &me  ihbihmce  and  Cniiiar  fhapes,  that  is,  having 
tbdr  leneths  and  diameters  in  the  £Mne  proportion  ;  and 
farther  mppofe  that  the  (horter  can  juft  bear  its  own 
wtaeht ;  then  the  longer  beam  will  not  be  able  to  do 
tbe  nme :  For  the  Arengths  of  the  ieft:ions  are  as  the 
cnbes  of  the  diameters,  whiletbe  ftrans  are  as  the  biqna> 
drates  of  the  diameters}  becaufe  the  wei^hts  are  as  the 
cubes,  and  the  levers  by  which  thefe  weights  afl  in  pro- 
4udng  the  ftrun  are  as  the  lengths  or  as  the  diameters. 

Thefe  confiderations  fhow  us,  that  in  all  cafes  where 
Ihrain  is  aSeded  by  the  weight  of  the  parts  of  the  ma- 
«Uae  or  AiuAure  of  any  kmd,  the  finaller  bodtes  are 


AcaaaU 

e^iiBUy 

able'  in  nt- 

T]rftai0B 

«>bear 

ittown 

sreight. 

100 
^rheinore 
•  heam 


JUOWO 

«tijbt. 


more  able  to  withRand  it  tban  tbe  greater ;  and  thetelt«a|A^ 
feems  to  be  bounds  &t  by  nalure.to  the  fize  of  machines  ^*^f^ 
conAruSed  of  any  given  materials.     £ven  when  the       •    j 
weight  cf  the  parts  of  the  machine  is  not  t^en  into  thi  $BilJb. 
eccount,  We  cannol  enlarge  them  in  the  (aine  prodbrtiondiaBat 
in  all  their  parts.  Thus  a  ileam-engine  cannot  be  doubled*'!''  <• 
in  1^1  its  parts,  fii  as  to  be  ftilleffiaent.    The  preStue  on^''^ 
the  piAon  is  quadrupled.    lf  the  lift  of  the  pump  be  alfQ_J^ 
douUed  in  hcight  «4>He  it  is  ddyjled  in  diameter,  thebrdK 
load  will  be  increared  «ght  limcs,  and  will  thercibre  cx-wci{htf 
ceed  the power.     The  depth  of  lift,  tberefore,  nttft  te-^.'*- 
main  uncbanged ;  and  in  thi»  caiĕ  the  machine  will  he*^^ 
pf  tbe  iame  reLttive  ftseagtb  as  beiion,  independent  of ith 
its  own  weight.     For  the  beam  being  doubled  in  all  ils 
dimenfions,  its  moaaentum  of  cohenon  i*  eigbt  times 
greater,  wKich  is  again  a  balance  for  a  quadruple  load  ** 

a£Ung  by  a  double  leveT.— But  if  we  now  con&der  the 
increafe  of  the  weight  of  the  machbe  itfelf,  which  muft 
be.  fupported,  and  which  muft  be  put  in  motion  by  the 
ilitervention  of  its  cohefion,  we  fee  that  the  large  ma- 
chine  is  weaker  and  lers  eRicTent  than  the  finall  one.' 

Tbcre  is  a  fimilar  limit  iet  by  natnre  to  tbe  fize  af 
plants  and  aniraals  ^ormed  of  the  fame  mattei'.  Tbe 
cohefion  of  an  herb  could  not  iupport  ii  ff  it  were  in- 
creafed  to  the  fize  of  a  tree,  nor  could  an  oak  ibpport  it- 
iĕlf  if  40  or  50  times  bigger,  nor  could  an  ammal  of  ihe  - 
make  ^  i  long-legged  Tpider'  be  intreared  to  the  fize  af 
•  man ;  tbe  articulations  of  its  legs  could  not  Aipport  if.      _ 

Hence  may  be  underAOod  'the  prodigioui  iuperiorityEwitial 
of  the  fmall  animals  both  in  ihength  and  admnr.    A  uiuli  nr 
man  by  falling  twice  his  own  "height  may  break  h»s  finn-'""*|**! 
ĕft  bones.  A  moufe  may  fall  20  limes  its  heigbt  withont*'^'^ 
riik ;  and  even  the  tender  mite  or  wood-loufc  may  iaK 
unhnrt  from  the  fop  of  a  fteeple.     Bnt  their  greatett 
iiiperiority  is  in  rerpefl  of  nimblenefs  and"  agility.    A 
ilea  can  leap  above  500  times  its  ottn  length,  wbile  thc 
ihcngth  of  the  human  milfcles  could  not  iaife  ihe  trnnk 
fiom  the  ground  on  limbs  of  the  iame  conAru^on. 

The  angular  motions  of  fmall  animals  (in  wlncb  caa- 
fifts  their  nimblenels  or  agiliry)  muft  be  greater  tban 
thole  'of*l»rge  animals,  foppoi&)g  the  Ibrce  of  the  rani^ 
cular  fibre  to  be  the  ianie  in  both.  For  fuppofing  tbett 
fimilar,  the  number  of  equal  fibres  wil]  be  as  the  iquare 
'of  their  linear  dimenfions  ;  and  the  Ievers  by  wbicb  they 
a€t  are  as  thdr  linear  dimenSons.  The  energy  tbereibre  ■ 
the  moTing  force  is  as  tbe  cube  of  theiĕ  dimenSons.   But 

the  momcntum  of  iocttia,  ory/^r*,  is  ai  the  4tb  pomert 

Therefore  the  angular  veIocity  of  ibe  greater  arumals  is 
fmaller.  The  number  of  firokes  which  a  fty  makes  ■mA 
its  wingrs  in  a  iecond  is  aftoniftiTngly  great ;  yet,  being 
Yoluntary,  they  are  the  eiTeds  of  its  agility. 

We  have  hitherto  confined  our  attention  lo  the  fim- 
pleft  form  in  which  this  tranfverre  ftrain  can  be  produ- 
ced.  Tbis  was  quite  iii^cient  ibr  Aiowing  us  the  me- 
cbanHin  of  nature  by  which  the  ftrain  is'Tefifted ;  and  a 
Teiy  ilight  attention  is  Tuilicient  foT  enabBng  ns  to  re- 
duce  to  this  every  other  way  in  which  the  ihain  can  be 
produced.  We  ihall  not  take  up  the  rcader'?  time  witb 
Ihe  application  of  the  fame  principles  lo  other  caiis  of 
this  ftrain,  but  refer  him  to  what  has  been  faid  in  the 
artlcle  R«OFS,  In  that  article  we  have  ihowii  the  ana- 
logy  between  theibain  on  tbe  feAion  of  abeam  projec 
ting  from  a  waS  rai  ioadtd  at  the;exti«mitjj,  and  tl» 
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IhH^tli  «f  (tnan  on  tbe  £une  teS6m  of  a  beam  ^apl^  icftmg  on 
jHtterial».^  fupport»  at  the  ends,  wtd  loaded  at  fome  intermediate 
pcnnt  or  punts.  The  (Irain  on  the  middle  C  of  a  beam 
AB  (fig.  22.)  fo  fupported,  arifing  from  a  weight  laid 
on  tbtre,  is  the  fame  with  the  lirain  which  half  that 
weieht  hanging  at  B  woold  prodace  on  the  iame  iĕdioo 
C  it  tbe  otner  end  of  the  beam  were  £xed  in  a  wall. 
If  therefbre  looo  pooods  huag  on  the  end  of  a  beam 
projeAing  lo  feet  from  a  waU  wiU  juft  break  it  at  the 
wall,  it  will  reqttire  4000  poitnA  on  its  middle  to  bieak 
tbe  faffle  beam  reft>ng  on  two  props  10  feet  arunder. 
We  haVe  aIfo  fhown  in  that  artide  the  edditlonal  ftrength 
which  mll  be  given  to  this  beam  by  eatending  botk 
,„j  cnds  berond  the  props,  aiid  there  {caming  it  finnij  into 
Mcas  of  other  pniars  or  fupports.  We  can  banU/  add  anT  thing 
kt  obK^i-  to  w^at  has  been  iaid  in  tbat  atticle,  escept  a  lew  ob> 
fervations  oiKthe  tSe&a  of  the  obli^wl^  of  the  extemal 
force.  We  have  hitheno  f\4»po{ĕd  it  to  ad  in  the  di- 
ledion  BP  (fig.  8.)  perpendicular  to  tbe  length  of  tha 
beam.  Soppole  it  to  *€t  in  the  direAion  BP,  obIique 
ta  BA.  In  the  arlicle  RooF  we  fiippofed  the  ftiain  to 
be  the  fame  as  if  the  force/  tSted  at  the  diftaiioe  AB', 
but  ftill  perpendicular  to  AB:  ib  it  is.  Bat  the  ftiength 
o(  tbe  IJe Aion  A  A  is  not  the  liuie  in  both  caies )  for  by 
the  obliouitj  of  the  a^on  the  piece  DCKA  is  preSed 
to  theother.  We  are  not  fa({icientl]r'acquainted  snth 
the  corpuicular  /orces  to  bj  precilely  what  mll  be  the 
€&&.  of  the  preHiure  ariCng  from  thit  obIiquity;  but  we 
can  cltttAj  fee,  in  general,  tbat  the  point  A,  which  in 
die  inflani  pf  jradure  is  neitber  Aretched  nor  compref- 
led,  maft  now  be  farther  up,  or  neaier  to  D ;  and  there- 
fbre  the  tiumber  af  particles  which  are  exerting  cohe- 
ffve  forces  is  fmaller,  aiid  therefere  the  ftrength  is  dimi- 
niihed.  Therefore,  when  we  cndeaTour  to  proportion 
the  Arength  of  a  beam  to  the  ftrain  arittng  fn>m  an  ex. 
ternal  fotce  ading  obli^uel/,  we  make  too  liberal  al- 
lowance  by  increaiing  this  extemal  {brce  in  the  ratio  of 
AB  to  AB.  We  acknowledge  our  mability  to  aflign 
the  proper  correAion.     But  this  circumAance  is  of  Tery 

Eneat  inAuence.  Zn  manj  machincs,  and  manj  fram- 
gs  of  cerpentty,  this  obIiqtie  aAion  of  tbe  ftrainmg 
force  i*  unaToidable }  and  tlie  moft  enormous  ftrains  to 
which  materialt  are  expoied  are  generally  of  this  kind. 
In  the  frame$  (et  up  for  carrying  ihe  ritigftones  of  arch- 
es,  it  is  hardly  podible  to  sToid  them  :  for  although  the 
|ti<iictoas  engineer  difpofes  his  beams  fo  as  to  fuftain  only 
preAiyeS  in  the  diredion  of  tbeir  lengths,  tending  dth«r 
to  cruih  them  ot  to  tear  them  afander,  it  frequentl]r  luip. 
pens  that,  by  the  fettling  of  the  wor\,  the  pieces  come 
to  check  and  bear  on  each  other  tranfvetfely,  tending 
to  break  eaeh  other  acrofs.  This  we  have  remarked 
npon  in  the  ariicle  Roors,  wilb  refpe£t  to  a  trurs  i>y 
Mr  Plrlce  (fee  Roors,  N°  40,  41,  45).  Now  when  a 
croPs  ftrain  is  thjis  combined  widi  an  enormous  pieSure 
in  the  diredlion  «f  tlie  length  of  tbe  l>etm,  it  is  in  tiie 
mmoft  danger  of  ^n^pping  (uddenly  acro&.  This  is  one 
great  caufe  of  the  catrying  away  »(  mafts.  They  are 
compreired  in  the  diredion  of  their  kngth  by  the  united 
£>Tce  of  the  Atroods^  and  in  this  ftate  the  tnmfverfe  aC' 
tion  of  the  wind  ibon  completes  tbe  &aftare. 
«aim-o  When  conlidering  the  compreOing  ftrains  towhich 
colnmn^materials  are  expo(ed,  we  deferred  the  diicaAion  of  the 
ftrain  on  columns,  obferving  that  it  wat  not,  in  the  cales 
ivhich  ufuaUy  occur,  a  fimple  compreHion,  l>at  was  com- 
Uned  with  a  tranfTerfe  ftrain,  arifing  {Jrora  the  bending 
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of  the  column.  When  the  column  ACB  (fig.  23.)  reil-S<ietiftb  «f 
ing  on  the  gsound  at  B,,  and  loaded  at  top  with  a  M>t«<^ 
weight  A,  a3>qg  in  the  Tertical  ^lire&ion  AB,  ia  bent  1     '^' 
into  a  catre  ACB,  fo  that  the  tangent  at  C  is  perpenii 
dicukr  U)  tlie  horison,  it*  candition  ibiiiewbat  r^mUes 
that  of  a  beam  finnly  fixed  between  B  md  C,  and 
Atongly  polled  by  the  end  A,  f«  as  to  bend  it  bctween 
C  and  A>     Although  we  cannot  canceire  how  a  force 
«Aing  on  a  ihaight  column  AB  in  the  dirediaa  AB- 
can  bend  it,  wc  may  iuppoie  that  the  fi>roe  a£led  fiift 
in  the  horiz9ntal  direflion  A  ^  till  it  was  bent  to  tbis 
degree,  and  that  the  rope  was  tben  gradually  remored 
fiom  the  diredion  A  b  ta  the  diredion  AB,  increa£ng: 
the  force  as  much  as  i»  neceSary  Sor  prefernng  the 
fame  qaanrity  of  ftcxaic. 

The  firft  author  (we  belteve}  wlio  confidcred  dus  im-obfer^ 
portant  fubjeft  ivith  lcrupulous  Mtention  was  Ae  ceitiomon 
lebrated  Euler,  trita  pnbliihed  in  the  Berlin  MeoKnrs  £uier'3  the»- ' 
for  1 7  J7  his  Theoty  of  the  Strength  of  Columns.    The  ^  »1*^ 
general  propofidon  eftabfiihcd  1:^  this  theoty  is,  that^.!'^. 
the  ftrength  of  pri&iatical  coiunms  is  tn  the  diieA  qaa- 
druplicata  ratio  of  their  diameters,  and  die  inverfe  du> 
plicate  ratio  of  their  lengths.  He  profecuted  this  fiib- 
jt&  in  tbe  Peteriborgh  Ommientaries  ft>r  1778,  am&x- 
ming  his  {prmer  tbeory.  We  do  not  find  that  any  other 
authot  has  beftowed  muirh  attention  on  it,  all  feen>ing. 
to  acqinefce  in  the  determinations  of  Euler,  and  to  con- 
fider  the  fttbjed  as  of  Tcry  great  difitcalty,  re^tdring  tlm- 
application  of  the  moft  refined  mathematict.    Murcben- 
broek  hat  compared  the  theory  with  esperiment ;  but. 
the  compari(bn  has  been  Tery  unfatis&ft0ty,  the  dMbr- ' 
cnce  from  the  theory  being  fo  enormona  at  to  aSbrd  no 
argument  ibr  its  ju{fa)efs.     But  die  eKperimcnts  do  noC 
contradi£t  it,  for  they  are  fo  anomalous  as  to  affotd  no 
concluSon  or  gencral  rule  whateTcr.. 

To  fay  the  trath,  tbe  theoty  can  bc  confideKd  in  no- 
other  light  than  as  a  fpecimen  «£  ingenious-and  very  art— 
&1  algebraic  analyfis.  Euler  wu  (mqaeftionably  tbe  fitfl>. 
analyft  in  Euit^  fer  reiburce  and  addreis.  He  knew 
this,  and  cnjoyed  his  itiperiority,  and  without  fcraple  ad<  <■ 

mitted  any  phyficBl  aAbmptians  wbich  gaTc  him  an  ep- 
portunity  of  difplaying  hit  ikill.     The  incai»fifteBcy  oT 
kis  afliimpt)ons  mth  inie  known  lawi  of  mechanif(ti  gaTc 
kim  no  coacem  }  and  wben  his  algebraic  proceAes  kdi 
lum  to  any  eonclufion  wliich  would  meke  his  readers- 
itare,  being  contrary  to  aU  our  ufual  notions,  he  iiankly^- 
owned  tbe  paradoK,  but  went  on  in  his  analyiis,  fiiying,. 
"  Si^  anaJysi  magit  Jidendmm^    Mr  Robiitf  hat  giTcn 
ibtne  Tcry  rifible  inftances  of  tliit  confidenc«  in  his  ana- 
lyfis,  or  rather  of  his  confidence  iii  the  indolent  ^ubmi^— 
fion  of  his  readers.     Nay,  fb  fond-was  he  of  this  kind 
of  amufenient,  tbat  after  haTing  publiOied  an  untenable-  .  .  . 

Theory  of  Light  and  Cotours,  he  publiihed  feveral  Me- 
moirs,  explaining  the  aberration  of  the  heaTenly  bodies,. 
and  deducing  fome  Tery  wonder{ul  confequences,  fully 
confirmed  by  eaperience,  from  the  Newtonian  prin- 
ciples,  which  were  q>pofite  and  totally  infx)nfiftent  with 
his  cwn  theory,  merely  becaufe  the  Newtonian  theory 
gave  him  "  accajioitem  analystes  pr9r»ov*ndx."  We 
are  thus  (erere  in  our  obierTationt,  l>ecaufe  his  theory 
of  the  ftrength  of  cokunnt  it  one  of  the  ftrongeft  in- 
ftancet  of  this  wanton  kind'  of  proceeding,  and  becaufe  - 
his  foIIowers  in  tlie  Academy  of  St  Peleriburgb,  fach< 
as  Mr  Fufs,  Lcxill,  and  otheri^  adopt  his  concluiions, 
and  merelT  ccho  bt»  woid;.    Sinc^  tbe  deatb  of  Daniel' 
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^ttnttgA  of BenHuIU  m  mmber  of  tbat  academy  \u  contromted 
.M»tefi«]».  nny  thtDg  advanced  by  their  Pro/effbr/ul>/imu  geome^ 
'"^  *  '  ■  trUt,  to  wbom  they  had  been  indebted  for  iheir  placea 
and  £or  all  thcir  knowledge,  having  been  (moit  of  them) 
bu  amanuenfe«,  employed  by  this  woaderful  maa  dur* 
ing  his  blindnefs  to  make  bit  coroputations  and  carry  on 
bis  algebrairc  inveftigalions.  We  arc  not  a  Uttle  ^urprit 
ed  to  fee  Mr  Emcrlbn,  a  canfiderable  mathematician» 
and  a  man  of  ver]r  indepcndent  fptrit,  hailily  adopting 
tbe  iame  theoiy,  of  which  we  doubt  not  but  oiu  readers 
will  eaiiiy  fe«  tbe  falfity. 

£uler  confidars  the  column  ACB  as  in  a  condition 
Cl(.  33.  preci&ly  fimilar  to  that  of  an  ekdlic  red  bent  into  th« 
curve  by  a  cord  AB  ctmneding  its  estrBmities.~In  this 
he  it  not  mittaken.— ^But  he  uea  draws  CD  perpendi» 
cular  to  AB,  and  caiifiden  tbc  firain  on  the  (e£tion  C  ' 
^a  cqoal  to  tbe  momentum  or  mecbanical  energy  of  the 
wewht  A  ading  in  the  dircdion  DB  upon  the  lever 
»tO,  moveabIe  round  the  iiilcrum  r,  aad  tending  to 
tear  afunder  the  particlet  which  cohere  along  the  iec« 
tioa  cC».  This  is  thc  bme  piinciple  (as  Euler  ad- 
mits)  employed  by  James  Bemoulli  in  his  invelligBtioa 
of  the  elahic  curve  ACB.  £uler  conCders  tbe  ftrain 
on  the  ii;£tion  r  »  as  tbe  fame  witb  what  it  would  fu- 
Hain  if  the  fame  power  aded  in  the  horizental  disc&ien 
I1F  on  a  point  £  as  far  removtd  from  C  as  the  point  D 
is.  Wc  reaSmed  in  the  fame  manner  (a»  hai  been  eb> 
ierved)  in  the  artide  RooFS,  wbere  the  obIiquity  of  ac- 
tion  was  inconfidarable.  But  in  the  picient  caie,  this 
fubiKtution  leads  to  the  greateH  miilakcs,  and  has  ren- 
dewd  the  whole  of  tbis  theory  falfe  aiid  ufc]els.  It 
would  be  joil  if  the  column  were  of  matcrials  wluch 
aie  IncomptcfQble.  Bnt  it  is  evident,  by  what  has  been 
faid  aboYc,  that  by  the  compreAon  af  the  parta  the  real 
fulcram  of  the  lever  ihifU  away  from  the  punt  c,  ib 
much  the  niore  as  the  compreOion  u  greater.  In  the 
great  compiciliens  of  loaded  columns,  and  the  alm<^ 
unmeaSirable  compreAioM  of  the  trufs  beams  in  the 
centies  of  bridgcs,  and  otber  cafes  of  chief  importance, 
the  fulcnim  is  ihUied  £ir  over  towards  »,  fi>  that  very 
few  fibres  refiil  thc  £radure  by  their  oohefiaa ;  and  thete 
few  have  a  very  Jeeblc  energy  or  momcntum,  on  account 
of  the  ihort  arm  of  the  Iever  by  whicb  they  ad.  This  is 
a  moft  important  confideratton  in  carpentry,  yet  makes 
no  element  of  £uler's  theory.  The  conicquence  af  this 
is,  that  a  very  iinall  degrae  of  curvature  ts  fufl[icient  te 
cauie  the  colunm  or  Arutt  to  fnap  in  an  inilant,  as  u 
well  known  to  cvery  experienced  cwpenter.  Thc  ene* 
rimcnt  by  Mulchenbroek,  which  £uler  makes  uie  af  in 
order  to  obtain  a  meafiire  of  ibength  in  a  particular  in- 
ftance,  from  whicb  he  might  dcduce  all  others  by  his 
theorem,  is  an  tnconteilablc  praof  of  this.  The  fbrce 
which  broke  the  column  it  nok  the  twentieth  part  ci 
what  is  necefl&ry  for  breaking  it  by  ading  at  £  in  the 
dircAion  £F.  £uler  takes  no  notice  of  tbis  immenie  diP- 
crepancy,  becaule  it  muft  have  cauied  him  to  abandon  the 
fpeculation.with  which  he  was  tben  amufing  himfelf. 
ThU^theo-  "^^  limits  of  tbis  work  do  not  a£R>rd  room  to  enter 
tj  f,ire  ujd^i^ii^^^^tely  upon  the  refatation  of -this  theory ;  but  we.can 
vit\t&,  eafily  ihow  its  umelsitefs,  by  its  total  inconfiIlency  with 
common  obienmtion..  It  rdnltt  legitimately  from  this 
theory,  that  if  CD  have  no  magnitude,  the  weight  A 
can  bavenomomentuffl,  and  the  cohimn  cannot  be  broken 
4~-Xiue^t  cannot  be  broken  in  diisway,  tiiapped  by  a 
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traiifv«(Ie  fraftuM,  if  it  do  not  bcnd ;  bat  wc  know  «ei^ 
well  tbat  it  can  be  cruihed  or  cripplid,  and  we  icc  thii 
frequently  happen.  This  circutnilancc  or  evcnt  does  not 
cnter  into  £ulet*s  inveftigatioa,  and  therefi>re  the  thcory 
is  impcrfe£t  at  leait  and  uielefs.  Had  this  crippling  been 
introduced  in  the  foim  of  a  phyCcal  aSitmption,  every 
topic  of  reafoning  employed  in  tbs  proceTs  muft  bare 
bc«n  laid  aiide,  as  the  intelligeitt  reader  will  cafity  lee. 
But  thc  theory  ii  oot  only  imperfeft,  but  ialfe.  Thc  or- 
dinaiy  reader  .will  be  convwgtd  of  this  by  anotbcr  le- 
gltitnate  coniequence  of  it.  Fig  24.  i«  thc  ianeH^.ti. 
with  fig.  106.  of  Emer/oK?-*  MeehMtet,  where  this  iiib- 
jed  is  treated  on  £uler's  prindples,  and  repseicnti  a 
crooked  iMcce  of  matter  reiUng  on  the  gmutid  at  F,  and 
loaded  at  A  with  a  weight  aaing  in  the  vertical  di>ec> 
tion  AF.  It  refultt  iroat  £ulet's  theory  that  tbe  finuns 
at  b,  B,  D,  £,  &c.  aie  as^r,  BC,  DI,  £K,  &c.  Tbere- 
ioc*  the  ilrabs  at  G  and  H  occ  nothing  ;  and  thit  is  af. 
iĕrlcd  by  £inerfon  and  £uler  as  a  ierious  tntth;  aod  the 
picoe  may  bc  thinned  ai  iH/mitum  in  thcfe  two  placcs, 
or,  even  cut  throngh,  without  any  diminution  ef  ita 
ilrength.  The  abfurdity  of  thu  aflettiqn  Ariket  at  fitil 
hearing.  £uler  aflerts  tbe  famc  tbing  «ith  ttSgcBi  to  a 
point  of  contrary  Aeiure.  Farthcr  difcuffiaa  is  (we  ap- 
prehend)  needle&.  107 

This  thcoty  muft  thereibre  be  given  up.    Yet  theieSet  E4A 
diAcrutions  of  £uler  in  the  Petcriburgh  Commentaiiet^'"*^ 
deferve  a  pcrulal,  both  as  vcry  ingenious  fpecimens  of ^^^ 
analyfis,  aiid  becauie  they  contain  maxims  of  pra£licc 
which  are  important.  Al^ougb  tbey  give  an  enoncans 
meafure  of  the  comi>arative  ftrcngth  of  coliimns,-  they 
ihow  thc  immenfe  importance  of  prevcnting  aU  bend- 
ings,  and  point  out  with  aocuracy  whcEC  thc  touieBcaea 
to  bend  are  greateil,  and  bow  this  may  be  preven.ted  by 
Tcry  iinall  torccs,  and  what  a  prodigious  arrrflf>on  «>f 
force  this  ^ves  the  column.    There  is  a  valual>le  papec 
in  thc  fame  volume  by  Faia  »u  tit  AnMw  amjnmtj 
Carpentry,  which  may  alib  bc  read  with  advantage. 

It  will  now  bc  ailLed,  what  ihall  be  fuhflitntfid  ift  place 
of  this  erroneotu  theory  i  what  is  the  true  proportion  of 
the  ftrcngth  of  columns  ?  We  acknowledgc  our  inability     ,g 
to  give  a  fatisfa&ory  anfwer.  Such  can  beobtaincdoolyAMw.tei 
by  a  previou$  knowledge  of  the  proportioo  betweea  tliei7<»e 
extcnfions  and  compreiTtons  produced  by  equal  ibroes,'^''*^ 
by  the  knowledge  of  the  abiblate  campreiSons  produ-^^^ 
cible  by  a  given  fbrce,  and  by  a  knowledge  of  die  de-tju  m^ 
gree  of  tbat  dcrangemcnt  of  partt  which  is  termed  cap-wpaiBM 
pling.    Thefe  circumSances  are  but  iroperfe£Uy  known^  "^ 
to  us,  and  there  liks  before  us  a  wide  field  of  cxp<ri- 
mental  inquiry<   FortunateIy  tbe  force  requifite  ibr  crip- 
ling  a  beam  is  prodigious,  and  a  very  linall  latetal  fap- 
port  is  fuiRcient  to  prevent  that  bending  which  puts  tbe 
beam  in  imminent  danger.     A  judicious  cngioeer  will 
always  employ  tianfverie  btidles,  as  they  are  called,  to 
Hay  the  middl(  of  long  beams,  which  .are  employed  as 
pillars,  firutts,  or  trufs  Dcams,  and  are  expofed,  by  their 
pofition,  to  enormous  preflares  itt  tbe  diredion  of  iheir 
lengths.     Such  ilajs  may  be  obferved,  difpofed  with 
great  judgement  and  economy,  in  tlie  centres  enaploycd 
by  Mr  Pcrronet  in  the  eredion  of  liis  great  ftone  arcbcs. 
He  was  obliged  to  corredl  this  omiifion  made  by  his  in- 
genious  predcccSbr  in  tbe  beautiiul  centies  of  the  biidge 
of  Orleans,  which  we  have  no  hefitatian  In  aSimiing  to 
be  the  fin^  picce  of  carpentry  in  the  world. 
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<rf     It  only  reaaini  on  thii  head  to  eompue  the(ĕ  theore- 
"'*•.  ttcal  dcdu£tions  ^h  expeTunent. 

JEsperiments  on  the  tnuifverfe  ilrength  of  bodiet  «le 
eafilf  tnade,  and  accordingty  are  verj  nuraerous,  erpe- 
cially  thofe  made  on  timber,  wbich  h  the  cafe  moA  com- 
mon  and  moit  intcrelting.  fiut  in  this  great  nwnber  of 
esperimentt  there  are  very  test  fraai  whKh  we  can  dra«r 
much  praAlcal  inCormation.  The  csperiments  have  in 
general  b<en  made  on  fuch  linall  fcantlings,  that  the 
utiavotdable  natural  inequal{ties  bear  too  great*  propor- 
tion  to  the  (Irength  of  the  whole  piece.  Accordingly, 
when  vre  compare  the  experiments  of  different  aothors, 
we  find  them  diier  enormouAy,  «hd  even  ihc  experi' 
ments  by  tbe  f«me  euthor  are  ve.ry  anomalooa.  The 
cofflpleteft  feries  that  we  have  yet  (een  is  that  detailed 


2°J^* by  BeMdor  in  his  «mWtw der  Ingemetirt.  They  are  con- 
'  taincd  in  the  feUowing  taUe.  The  pieces  were  (ound, 
cren-grained  oak.  The  colttnn  k  oonlaiiK  the  breadlha 
ef  tht  pieces  in  inches ;  the  column  J  eemtains  their 
deptka ;  the  column  /  contains  thcir  lengths  \  columny 
contains  the  weights  (in  pounds)  which  broke  them 
when  hung  on  thnr  mid«Ues$  and  m  u  the  coIubui  of 
«verage«  or  medianM. 


The  ends  lying  Ioofe. 
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608  Thc  ends  Srmly  fixcd. 
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By  comparing  £xperiments  ifl  and  jd,  the  drength 
appean  proportional  to  the  breadth. 

£xperiments  jd  and  ^lh  (hew  the  Anmgth  propor- 
tional  to  the  fquare  of  the  deptiia 
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£:iiSerimentS  lft  and  jl^  fliew  die  ftiai|tll  nearry  iiiStraa'Ktbof 
the  inverfe  proportion  of  the  lengttis)-  but  with  a  fenfibie  /Matei:i»lv 
deScieiKy  in  the  longer  pieces.  »     ^ 

£xperittants  jth  and  ^th  (heW  the  (trengths  propor-- 
tional  t»  dw  bieadths  and  the  fi}iaM«  ef  the  depth. 

£xperimfents  ifi  and  ^th  (hcw  the  imt  thine,  com* 
ponnded  with  the  inver(e  proportion  of  the  length : 
the  daficieRcy  relative  to  the  length  is  not  ib  remarlcable 
hcre. 

£xperiinents  i(t  and  ad,  and  expcriments  ctb  and 
6th  (hew  the  increaiĕ  of  (Ircngtb,  by  lailcning  the  cnds, 
to  be  in  the  proportion  H  i  to  3.  The  theory  gives  the 
pn^rtion  of  2  to  4.  But  a  difierenee  in  the  maniier 
of  fixing  mi^  produoe  this  deviAtion  lisom  the  theoiy^' 
which  only  luppoied  Aem  to  be  hel4  down  at  places 
Iteyond  the  props,  es  when  a  joift  ic  held  in  the  walls^ 
and  aIfo  reils  on  two  pillars  betwacn  the  walls.  (800.«..  * 
what  is  faid  on  tlus  (ubje&  in  the  airticle  Roor,  .(  19.)  ;■ 
where  note,  thsit  there  ts  a.  miAake,  when  it  is  (aid  that 
a  beam  liipported  at  both  ends  and  loadcd  in  the  middle^ 
wiil  carry  twice  as  much  as  if  ene  end  were  fixed  in 
the  wall  and  the  weight  fofpended  at  the  other  end< 
The  Aaroning  cmployed  there  (hows  that  it  wiU  carry 
four  rimes  as  much. 

Thc  chief  foaro»of  trregularity  in  Tuch  experimeN.t* 
is  the  Abrous,  or  ratlter  j^ted  texture  of  Uaiber.  It 
coi^ (ts  of  aiinual  additions,  whoie  coheGon  with  cach 
other  is  va(lly  wcaker  than  that  of  their  own  fibics.  Let 
fig.  25.  ieprefent  the  Tedion  of  a  tiee,  and  A£CD)F!e.  <j. 
abcdxix  (edion  of  two  battens  that  arc  t»  be  ciit'out 
of  it  fbr  eaperiaBent,  and  let  AD  and  adht  the  depthst 
and  DC,  ilc  the  breadths.  The  batten  ABCD  will  be 
the  (IrongeA,  fbr  the  fanie  rearon  that  an  aAembkge  oC 
planks  fet  edgewile  will  fonn  a  (tronger  joiA  than  plan]ts 
laid  above  each  other  like  the  plates  of  a  coach-fpring< 
M.  BuSbn  fouDd  by  many  trials  tbat  the  AreiMith  of 
ABCD  was  to .that  oi abcd {in  oak)  nearly  as  8  to  7< 
The  authors  of  the  diiTerent-eKperiiBcnts  were  not  caie- 
ful  that  tbeir  battens  had  their  plates  all  difpofed  fimi- 
larly  with  ierpefl  to  the  firain.  But  even  with  this 
precaution  they  would  not  have  aSbrded  fure  grounds 
of  copiputatlon  for  large  works  *,  for  great  beams  oc- 
cupy  much,  if  not  the  whole,  of  the  fe£lion  of  the  tree  j 
and  from  this  it  has  happened  that  their  (Irength  b  lefs 
than  in  proportion.  to  that  of  a  fmaU  lath  or  ba^en. 
In  (hort,  we  can  truA  no  espcriments  but  fuch  as  have 
been  made  on  large  beams.  Thefe  jnuil  be  very  rarei 
for  they  arc  mofl  expenfive  and  laborious,  and  exceed 
the  abiUties  of  moft  of  thoie  wbo  aie  dirpeled  to  (hidy 
this  tnatter. 

But  we  are  not  whelly  without  fuch  authority.  '  Mi 
Buffon  and  M.  Du  Hamel,  two  of  the  fir(t  pliiloibphers 
and  mechanicianc  of  the  age,  were  direded  by  govem< 
ment  to  make  esperiments  on  this  TubjeA,  and  were  fup- 
plied  with  ample  iunds  and  apparatus.  The  lelation  o^ 
their  experiments  is  to  be  faund  in  the  Memoirs  of  the 
French  Academy  for  1740,  1741,  1742, 1768$  as  aIfo 
in  Du  Hamel's  valuable  -per^ormances  yStr /£v^(»V«Abn 
Jes  Aibret^  et  Jur  la  Con/eroaiwti  ette  Tran/port  de 
'Bois,  We  eame(Ily  recommend  theie  differtations  te 
the  peruial  of  our  readers,  as  contuning  much  ttfeful  in- 
formation  relauve  to  the  (trcngth  of  timber,  and  the  beft 
methods  of  employing  it.  We  (haU  bcre  give  im  ab- 
iliad  of  M.  fiuff»n*s  experiments. 
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9ireng:t!i  of  He  lelates  a  great  number  wbtch  tre  bad  profecuted 
Materiil».  dajj„gtwo  yeart  on  rmall  battens.  He  fouHd  that  Uie 
odds  of  a  iTngle  layer,  or  part  of  a  layer,  more  or  lefs, 
or  even  •  diAPerent  di^fition  of  thetn,  had  fuch  in> 
^uence  that  he  ^tas  obliged  to  abandon  tbts  method, 
and  to  have  recoarfe  to  the  largeH  beams  that  he 
was  able  to  break.  ~The  following  table  exhibits  one 
feries  of  esperiments  on  bars  of  found  oak,  clear  of  knots, 
«nd  four  inches  fquarĕ.  This  is  a  fpectmen  of  all  the 
ieft. 

ColDmn  ift  is  the  length  of  the  bai  in  clear  feet  be- 
tween  the  fupports. 

Column  2d  is  the  waght  of  the  bar  (the  2d  day  after 
it  was  feUed)  in  pounds.  Two  bars  were  tried  of  each 
length.  £ach  of  the  firft  three  pairs  confifted  of  two 
«uts  of  the  fame  tree.  The  one  next  the  root  was 
dways  ibund  the  heayieO,  ftiflftft,  and  ftrongeft.  In- 
deed  M.  Buffon  fays  that  this  was  invariably  tnie, 
that  the  heavieft  was  always  the  ftiongeft  ;  and  he  tC' 
commends  it  as  certain  (or  fure)  rule  for  the  chcace  of 
timber.  He  finds  that  this  is  alwi^s  the  cafe  when  the 
timber  has  grown  vigorouily,  Torming  very  thick  annual 
layers.  But  he  allo  obferves  that  this  is  only  during 
the  advances  of  the  tree  to  maturity ;  fbi  the  ftrength  <^ 
the  diSerent  circles  approaches  grradually  to  equality 
during  the  tree's  healthy  growth,  and  then  it  decays  in 
thefe  parts  in  acontrary  order.  Our  tool-makers  aSert 
the  f<une  thing  with  refpeft  to  beech  :  yet  a  contrary 
opinion  is  very  prevalent ;  and  wood  with  a  fine,  that  is, 
a  (inall  grain,  is  freqttently  preferred.  Perhaps  no  per- 
fon  has  ever  made  the  trial  with  fuch  minutenefs  as  M. 
BuiTon,  and  we  think  that  much  deierence  is  due  to  his 
ojMnion. 

Colunui   jd  is  the  number  of  pounds  neceSary  for 
hreaking  the  tree  in  the  courre  of  a  few  minutes. 

Column  4th  is  the  inches  which  it  bent  down  bcfore 
breaking. 

Column  jth  is  the  time  at  which  it  broke. 
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The  eiperlments  on  other  fiies  were  made  in  the 
fcnie  way.  A  pair  at  leaft  of  each  length  and  fize  was 
taken.  The  mean  refults  are  contained  in  the  feIIowing 
table.  The  beams  were  all  fquare,  and  their  Ikes  in 
inches  are  placed  at  the  head  of  the  columns,  and  their 
kogths  io  &et  aie  in  the  £rft'column. 
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M.  Buffon  had  found  by  numerous  trials  that  oak' 
timber  loft  much  of  its  Arength  in^  the  couriĕ  of  diy. 
ing  or  fearoning^  end  therefore,  in  order  to  fecure  nni- 
£>rinity,  his  trees  were  all  felled  in  the  fame  fcafoD  ef 
the  year,  were  fquared  the  day  after,  and  tried  the  thinl 
day.  Tiying  them  in  tbis  green  ftate,  gave  him  an  op- 
portunity  of  obferving  a  yery  curiout  and  unaccountiUe 
phenomenotr.  When  the  weights  werc  laid  briikly  on, 
nearly  fuilicient  to  break  the  log,  a  very  &n(ible  ibuiLe 
was  obferved  to  iffue  from  the  two  ends  with  a  ihaip 
hiiling  noiie.  This  continued  all  the  while  the  tree-Tns 
bending  and  crackine.  This  ihows  that  the  log  is  af- 
iieded  or  ftrained  through  its  whole  length ;  indeed 
this  muft  be  in^erred  from  its  bending  through  its  wbole 
length.  It  aIfo  ihows  us  the  great  tSe&t  of  the  com- 
preSion.  It  is  a  pity  M.  Buffon  did  not  take  notiee 
whether  this  fmoke  iffued  iirom  the  u]^>er  or  cooipRded 
half  of  the.fe£tion  only,  or  whether  it  came  fromthe 
whole.  ^  „, 

We  muft  now  make  fome  obfervations  on  ibeli;  expe-  OUira- 
riments,   in  order  to  compare  them  with   the  theaiy*>™<** 
which  we  have  endeavouFed  to  eilabliih.  '*'' 

M.  Bufibn  confiders  the  experiments  with  tlie  J-incb^^ 
bars  as  tlic  Aandard  of  comparifon,  hsTiog  both  eatend- 
ed  thefe  to  greater  kngths,  and  having  tried  more  piects 
of  each  length. 

Our  theory  determines  the  relative  ftrength  of  ban  af 
the  fame  le^Uon  to  be  inverfely  as  their  lengths.  Bot 
(if  we  except  the  five  experimeBts  in  the  fiift  coiuBn) 
we  find  a  very  great  deviation  iiom  this  rale.  Tbns 
the  5-inch  bar  of  28  feet  long  Aiould  have  balf  the 
ftrength  of  that  of  14  ftet,  or  2650 ;  whereas  it  is  bot 
1 775.  The  bar  of  14  feet  Aiould  have  half  the  Arengtb 
of  tbat  of  7  feet,  or  5762 ;  whereas  it  is  bat  5300.  In 
like  manner,  the  fourth  of  11525  is  2881  ;  but  the  ital 
Arength  of  the  28  feet  bar  is  1775.  We  have  addcd  a 
column  A,  which  exhibits  the  ftiength  which  each  af 
the  5-inch  bars  ought  t6  have  by  the  theoiy.  This  de- 
viation  is  moft  diftindly  feen  in  fig.  26.  where  BK  isf^n.:i 
the  fcale  of  lengths,  B  being  at  the  poiitt  7  of  the  &afe,  and 
K  at  28.     Thĕ  or£nate  CB  is  =  HJSJ,  and  the  othei 


ordinates  D£,  GK,   &c. 


are  reTpeaiyely  =  ^^, 


The  lines  DF,  GH,  &c.  are  made  =  43  jo,  1775,  &c. 
exprefling  the  Arengths  givcn .  by  experiment.  Theio 
feet  bar  and  the  24  feet  bar  are  remarkably  anomaloos. 
But  all  are  deficient,  and  the  defeft  has  an  evident  pio- 
grcAion  from  tbe  firft  tO  the  Iafi.    The  iame  thing  nay 
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^^.  though  it  u  vety  ftnall  in  that  column.     It  may  aUb  be 

*'        ob6rTe(l  in  the  espetimenti  of  Belidor,  and  in  all  that 

we  hare  lecn.    We  cannot  doubt  theretbre  of  its  being 

a  law  of  natare,  depending  on  the  true  principlet  of  co« 

tKfion,  and  the  laws  of  mechanics. 

But  it  i»  vtty  puzsUng,  and  we  cannot  pietend  to 
pve  a  iktit&dory  exp}anation  of  the  diSiculty.  The 
tmly  e&ed  which  vre  can  coaoeiTe  the  length  of  a  beam 
to  bive,  ii  to  increa(e  the  Arain  at  tbe  &Sion  of  fra£hu« 
by  employing  the  interrening  beam  »t  a  lerer.  But  we 
do  not  dilhnSiy  iee  what  change  thia  can  produce  in 
the  mode  of  adlion  of  the  fibres  in  this  ledion,  fo  ai 
«ither  to  cbange  their  cokefion  or  the  place  of  its  centre 
-«£  cff>rt  (  yct  femething  of  this  kind  mull  happen. 

We  (ĕe  indeed  (bme  circumilances  which  mud  contri* 
Jbnte  to  maiu  a  (m^Ilcr  weight  fufficient,  in  Mr  Bu&n^s 
experifflent9,  to  break  a  long  beam,  than  in  the  exa£l  in« 
▼erfe  proportion  of  its  length. 

In  the  firtt  place,  the  weight  of  the  beam  itfelf  au^- 
oients  the  ftrain  ai  much  as  u  half  -o^  it.  were  added  m 
form  of  a  weighti  Mr  Buibn  has  given  the  weights  of 
eyery  beam  on  .which  he  made  experiments,  wluch  is 
Tety  nearly  74  pounds  per  cubic  foot.  But  they  are 
much  too  fmall  to  account  fbr  the  deviation  from  the 
theory.  The  half  weights  of  the  5-inch  beams  of  7,  14, 
•nd  28  feet  length  are  only  4^,  91,  and  182  pounds  ', 
trhich  makes  the  real  ftrains  in  tbe  experiment«  11560, 
•5390,  and  1956 ;  which  are  ht  from  haring  the  pro- 
pottions  of  4,  3,  and  t. 

Bufbn  Tays  that  healthy  trees  are  unhrerially  ftrongeft 
■t  the  root  ^nd  ;  theiefore,  when  we  ufe  a  longer  beam, 
its  middle  point,  where  it  is  broken  in  the  esperiment,  is 
in  a  weaker  pgrt  of  tbe  tree.  But  the  triaU  of  the  4-inch 
beims  ihow  tbat  the  di£ference  ftom  this  caufe  is  almoA 
ii>fenfibie. 

The  length  moi)  bave  fome  mechanical  inDuence 
which  the  theory  we  h»Ve  adopted  has  not  yet  explained. 
It  may  not  however  be  inadequate  to  the  talk.  The 
Tery  ingenious  inveftigation  of  the  elallic  curve  by  ^ami» 
Bernottlli  and  other  celebratcd  mathematicians  is  perhaps 
«is  reiined  an  application  of  mathematical  analyiis  as  we 
■know.  Yet  in  this  inveftigition  it  was  neceilary,  in 
order  to  avoid  almoft  infuperable  diiliculties,  to  take  the 
HmpleA  poiBble  C8fe,  yit,  where  the  thicknefs  is  eXceed- 
-ingiy  froall  in  coraparifon  with  the  length.  If  the  tbick- 
9)6^1  bc  coniideraUe,  the  quantities  negleded  in  the  cal- 
'culus  tre  too  great  to  permit  tbe  concluilon  to  be  accu- 
rate,  or  very  nearly  fo.  Wilhout  being  ablc  to  define 
the  form  into  which  an  elaAio  body  of  contiderable 
thicknefs  will  be  bent,  we  can  fay  with  coniidence,  that 
■in  an  extreme  caie,  where  the  eompreiTion  in  tbe  con- 
«ave  fide  is  very  great,  the  curvature  diSers  conrider- 
•  «bly  frdm  the  Bernoullian  curve.     But  as  our  inveftiga- 

tion  is  incomplete  and  very  long,  we  do  not  offer  it  to 
the  leader.  The  follawing  more  famiKar  cooCderations 
will,  we  apprehend,  render  it  highly  probable  that  the 
,  rBktive  (Irength  of  beaiAs  decre»res  fafter  than  in  thein- 
^  jj_  teTh  ratio  cA  iheir  length.  The  curious  obferTation  by 
ite»f4ft.Mr  Buffon  of  the  yapout  which  ilSied  with  a  kiiling 
ian  in  noife  from  tlie  ends  of  a  beam  of  green  oak,  while  it  was 
breaking  by  the  load  on  its  middle,  Ihows  that  the  whole 
length  of  the  oiece  was  affe6kd  :  indeed  it  muft  be, 
finte  it  is  bent  tntoughout.  We  haVe  ihown  above,  that 
«  cenain  definile  carTature  9f  a  beam  of  a  given  form  b 
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«Iways  acsoapattied  by  lupture.    Now  ruppoCe  tlie  beaniStresf>di  otf 

A  of.  10  feet  long,  and  the  beam  B  of  zo  teet  long,  ^  teriab./ 

bcnt  to  thc  lame  degree,  at  the  place  of  their  fixture  in        ' 

the  wall }  the  weignt  which  hangs  on  A  is  nearly  dou< 

ble  of  thal  whicb  routl  hang  on  B.     The  form  of  any 

portion,  ^uppoie  5  feet,  of  there  two  beams,  immediately 

adjoiningto  the  wall,  is  confiderably  diiferent.     At  the 

diilance  of  ^  feet  the  curvaLure  of  A  is  i  of  its  curva- 

ture  at  the  wall.    The  curvaittre  of  B  in  the  coriefpond- 

ing  point  is  \ths  of  the  fame  curvaCure  at  the  wall« 

Through  the  wholp  of  the  intermediate  5'feet,  therefore, 

the  curvature'  of  B  is  greater  than  ihat  of  A.    Thls  muit 

niake  it  weaker  thtou;jhout.     It  muil  occaGon  the  fibre« 

to  ilide  more  on  each  other  (that  it  may  acquire  (Air 

greater  curvature),  and  thus  affe£t  their  lateral  union  ) 

and  thereforQ  thofe  which  are  llronger  will  not  aillll; 

their  weaker  neighbours.     To  this  we  rauit  add,  that  in 

the  ihorter  beams  the  force  with  which  the  fibres  ars 

preffed  later.iUy  on  each  other  is  double.     Tbismult  im- 

pede  the  mutual  iliding  of  the  fibres  which  we  mention-  - 

ed  a  little  ago ;  nay,  tnis  lateral  compreffion  may  changri 

the  law  of  longitudinal  coheiiun  (as  will  readily  appear 

to  the  reader  who  is  9cquainted  with  Bofcovich*s  doc- 

trine»),  and  increafe  the  ttrength  of  the  v«ry  furface  of 

fra£ture,  in  the  iJme  way  (bowever  inexplicable)  as  it' 

does  in  melats  when  they  are  hammered  or  -drawn  into 

wice. 

The  reader  muft  judge  how  far  theie  remarks  are 
worthy  of  his  attention.     The  engineer  will  carefully  ' 

keep  in  mind  the  important  fad,  that  a  beam  of  qua- 
druple  length,  inftead  of  havlng  ^Jlh  of  the  ilrength,  has 
only  abuut  ^th.}  and  the  philofopher  ihould  endeavouc  * 

to  difcover  the  caule  of  this  diminulion,  that  he  may         , 
give  the  artift  a  more  accurate  rule  of  computation.  f  i^     • 

Our  ignoranct  of  thc  law  by  which  the  cohefion  of  We  cannot 
the  particles  changes  by  a  change  of  diftance,  hinders  us  dircoTCr  tlie 
from  difcovering  the  precife  relalion  between  the  curva.  i"?"  "1^* 
ture  and  the  moraentum  of  coheCon  }  and  all  we  can  do  tween  the 
is  to  multi)ily  esperiments,  upon  which  we  raay  eftabli{h  cumture 
fome  emfnrical  rules  for  calculating  the  ftrength  of  folids,  *'"i  tlie 
Thofe  from  which  we  muft  rearon  at  prefent  are  too  few  i™™"^» 
and  too  anomalous  to  be  the  foundation  of  fuch  an  em- 
pirical  forrauIa.    \We  may,  however,  oblenre,  that  Mr 
Buffon's  experiments  give  us  conHderable  aiTiAance  in 
this  particular  :  For  if  to  each'of  the  numbers  of  the  co» 
lumn  fbr  the  5-inch  beams,  correded  by  adding  hatf  the 
weight  of  tlie  beam,  we  add  the  conftant  number  1 245, 
we  ihall  have  a  fet  of  numbers  which  are  very  nearly  re-  ° 
ciprocab  of  the  lengths.     Let  1245  be  called  e,  and  let 
the  weight  which  is  known  by  experiinent  to  be  necef- 
iary  for  breaking  the  5-inch  beam  of  the  length  a  be 


We  ttiall  have  ?+'^'' 


-c-z^.    Thus  the 


called  P. 

weight  neceffary  fur  breaking  the  7-fbot  bar  is  1 1 560. 
This  added  ft>  1 145,  and  the  fum  multiplied  by  7,  give$ 


89635 


18 


TS' 


1245 
th  from 


P+<"X  «=89635. ,  Let  /  be  18  }  then 

==3725,  =/,  which  differs  not  more  than 
what  experiment  give$  us.  This  rule  holds  equally  well 
in  all  the  other  lenglhs  except  the  10  and  24  foot  beami^ 
which  are  very  anomalous.  Such  a  formuIa  is  abun- 
dantly  exa£t  for  pradice,  and  will  ^nfwer  through  a 
much  greater  variety  of  length,  though  it  cannot  be  ad- 
mitted  as  •  true  one  j  becaufe,  in  a  certain  very  great 
5  F  a  kngth^ 
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Fer  cnlicT  fizes     theiclbn  96^6X42,  =  11 1553. 

kbrio  whh  the  adual  monentum  of  cdw€on,  ichi^ 
thcrefore  1 1 1 55 2,  inftead  of  '5 1  aooo^     The  Stcngth  is '     ''*l 
tberefore  -dinunilhed  in  thfe   proportion  ol  j  13000  to 
II 1552,  or  very  nearly  of  4,59^0  i. 

As  we  are  quite  uncertain  aa  to  the  phce  af  -the  cen- 
tre  of  effart,  it  is  needlels  to  conSder  tbc  fiill  cohefioit  as 
mdling  at  the  centre  of  gravity,  and  producing  \kt  m^ 
snentum  51 2,000  i  ai;d  we  may  convm  the  whole  iot» 
a  fimple  multipher  m  of  the  kortb,  and  fay,  as  m  timet 
thelength  is  lo  tke  Je/tih,  J6  it  the  ab/oJate  cohefion  tftht 
/eOiou  to  the  relative  ^rtngth.  Therefore  let  the  lis&i. 
lote  cobelion  of  a  fquare  inch  be  caiiedy^  the  breadlh  ji, 
the  depth  </,  and  tlw  leiigth  /  (all  in  indbes),  the  reU- 
tive  iirength,  or  the  extemal  lijtcĕ  ^,  -which  bdaacc* 

fhd*         .       •  .      fbd* 

—j-,  or  in  lound  namben  - — 1- 
0  /  o  / 


AtwjtJy  f  leatgth,  tl»  Amglh  'wiUbe  notlnn^ 
MtttaU.  ,^g  coHtlant  nuniber  m«ift  change  in  tbe  proportion 

,  «^J,  o«peth3psof;»..   . 

ReUttoo  -l^hc  next  coinparifon  which  ««  have  to  tnake  with 

tKtwern  ihe  theoty  is  tbe  relation.  between  the  (Irength  and  the 
'•■«"[«"EtJitluare  of  ihe  depth  of  ibe  fe£Hon.  This  is  niade  by 
eonipartng  witb  enoh  other  tiie  nurabers  in' any  bonzon- 
tal  line  of  the  tabk.  In  making  this  ccmparifon  we 
find  the  numbers  of  the  ^Ye.inch  ban  uniformIy  greater 
^an  the  teft.  We  imagine  that  tbere  is  fomething  pe- 
culiar  to  thele  bars :  They  are  in  general  heavier  than 
in  the  proportton  of  their  fe£lioh,  but  not  fo  much  fo  as 
to  accOUnt  f»r  all  their  ruperiority.  We  iraagine  that 
this  ret  of  ejcperimcnts,  intended  as  a  ilandard  fot  the 
leli,  has  been  made  at  one  time,  and  that  the  fea(bn  has 
had  a  coniiderable  inAuence.  TK°  {a&  however  is,  that 
if  this  column  be  kept  aut,  or  uniformIy  diminiihed 
about  one-Gxteenth  in  thei^  ilrength,  tbe  different  fizes 
will  deyiate  very  little  from  the  ratio  of  tlie  fquare  of 
the  depth,  as  determined  by  theory.  Tbere  is  however 
»  rmall  deficiency  in  the  bigger  beams. 

We  have  been  thus  anxious  ia  the  esamination  of 
thele  esperiments,  becaufe  they  are  the  only  ones  which 
bave  been  related  io  fufiicient  detail,  aod  made  on  a 
proper  fcale  for  giving  us  data  from  which  we  can  de- 
duce  conGdential  maxims  £ar  pradice.  They  are  fi> 
troublefome  and  expenfive  that  we  have  little  hopes  of 
(eeing  their  number  greatly  increafed  ;  yet  furely  our 
itavy  board  would  do  an  -unipeakable  fervice  to  tbe  pub- 
lic  by  appropriating  a  fund  for  Tuch  experiments  lAder 
the  management  of  fome  man  of  fciĕnce. 

There  remains  another  compariron  which  is  of  chief 
importance,  namely,  tbe  proportion  between  the  abso- 

t)>e  »hf  lutt  i,uTE  COHESIOK  and  ihe  RELAT1VE  STKENOTH.     It  may 

oAi-riui.  jjg  guelTed,  from  the  very  nature  of  the  thinK,  that  this 
tnui\  be  very  uncertMin.  £\-periments  on  tne  abfolule 
Arength  muft  be  confined  to  very  fmaU  pieces,  by  reafon 
of  the  very  gicat  forces  which  are  required  for  teaiing 
tbem  afunder.  The  values  thereibre  deduced  from  them 
muft  be  fubjed  to  great  inequalities.  Untbrtunately  we 
hare  got  no  detnil  of  any  experiments ',  all  tbat  we  have 
to  depend  on  is  two  paAages  of  Mufchenbroek's  EJ/bit 
de  Phyjique;  in  one  of  whieh  he  fays  that  a  piece  of 
(«und  oak  iW^'  ^  *»  'i^*^^  fquaTe  is  tom  afunder  by 
II 50  pounds;  and  in  the  other,  that  an  oak  plank  12 
incbes  brond  and  one  thick  will  juft  fufpend  189163 
pounds.  Thefe  give  for~the  cohefion  of  an  inch  fquare 
I5,75j'and  15,761  pounds.  Bouguer,  in  his  Trahi  du 
Vamre,  fays  that  it  is  Yeiy  well  known  that  a  rod  of 
/ound  oak  one-fourth  of  an  inch  iquate  will  be  tom 
aruttder  by  1000  poundt.  Ihis  gives  16000  for  the 
cohefion  of  a  iquare  inch.  We  ihall  take  this  as  a 
Tound  number,  eatily  fifed  in  our  computations.  Let  ns 
corapare  this  with  M.^Bu^on^s  triais  of  beams  four  inches 
iquflre. 

■  The  abfolttle  cohefion  of  this  (e^on  \%  t6,ooox  16 
£256,000.  Did  every  fibre  exert  its  whole  force  in 
the  inAant  of  fn)Aure,  the  momentum  of  cohefion  would 
-be  the  fame  as  if  )t  h»d  all  aded  at  the  centre  of  gravity 
of  the  fe3ion  at  3  incbes  from  the  axis  of  frafture,  and 
is  therefote  512000.  The  4-inch  beam,  7  feet  long, 
wa4  broken  by  5312  pounds  hung  on  its  middle.  Tbe 
l»alf  of  thi»,  or  2656  poonds,  would  have  broken  it;  if 
lhfpended  at  ils  exttemity,  projcding  34-  f«et  or  41 
JMhcs  firOiB  a  watt.    Thc  mom«>tttBi  of  thi»  tiiiain  ic 
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This  great  diminulion  of  Arencth  cannot  be  whoHy 
accountcd  foi  by  the  inequaliiy  of  the  cohefive  forces 
exerled  in  the  inilant  of  fr9£iure  ;  for  in  this  calĕ  we 
know  that  the  centte  of  eifort  is  at  -[d  of  the  height  in  a 
re<£langular  fedion  (becaufe  the  forces  ieally  exerted  are 
.as  ihe  extenfions  of  ihe  fibres).     The  relatiTc  iiiength 

-^ — -. — ,  and  p  would  have  been  8127  iBfiead 


would  be  ■ 


.of  2656. 

We  muft  alcribe  this  diminutton  (which  is  three  timcs 

treater  than  that  produced  by  the  inequality  of  the  co- 
efive  {brces)  10  the  compre^ion  of  the  under  pstt  of 
the  beam  ;  and  we  muft  eiideavour  to  explain  in  what 
manner  this  comprelTion  produces  an  tStĕi  which  ieemt 
fb  little  explicable  by  fuch  means. 

.As  we  bave  lepeatedly  obferved,  it  is  a  imtter  of 
nearly  univerfal  experience  that  the  forces  aQu*lhf  ex- . 
erted  by  the  particles  of  bodies,  when  Aretched  or  com- 
preiTed,  are  very  nearly  in  tbe  proportioD  of  the  difian- 
ces  to  wbich  tbe  particles  arc  dmwn  iiram  tbeir  natuial 
pofitions.  Now,  althoogh  we  are  certain  that,  in  enor- 
tnous  compreAions,  the  forces  increaiĕ  faftcr  than  in  thts 
proportion,  this  makes  no  fenfible  changc  in  the  prefent 
quellian,  becaule  the  body  is  tirokcn  beibre  the  com. 
'  prefiions  have  gone  ib  faT )  nay,  we  imagine  that  tfac 
compreSed  parts  are  ciippled  in  moft  cafes  even  Licf(»e 
the  extended  parts  are  tom  afunder.  Mufchenfoioek  at 
ferts  this  with  great  confidence  with  refped  to  oak,'  oa 
the  suthority  (>f  his  own  expeiiinents.  He  tays,  tbatat 
though  oak  will  fufpend  half  as  much  again.  as  fir,  it 
will  not  fupport,  as  a  pillari  two-thirds  of  the  loid 
which  fir  will  fupport  in  that  ionn. 

We  imagine  therefore  that  the  mechaniiin  in  tlie/r«- 
/eat  cafe  is  ncarly  as  follows : 

Let  the  beam  DCKA  (fig.  27.)  be  loaded  at  its  «c-r^.t> 
tremity  wtth  the  weight  P,  aAing  in  the  dire6Han  KP 
perpendicular  to  DC.  Let  D  A  be  the  fedian  «f  (rac-  . 
tnre.  Let  DA  be  about  one-tbird  of  D  A.  A  wiil  be 
the  pardcle  or  fibre  which  b  neither~extendcd  nor  eon- 
prelTed.  Make  A  )  :  D  ^DA  :  A  A.  The  trian|let 
DA  d,h  hi,  wiil  teprefent  the  accumulated  atttaAing 
and  repelling  forces.  Make  AI  and  A^-^^-^*"' 
-f  A  A.  The  point  I  will  be  that  to  which  d>e  faUco- 
hefion  D  d  otfoi  tbe  particles  in  AD  moft  be  applied, 
fo  as  to  produce  tbe  ^ame  momentom  which  the  Tariable 
forc«s  8t  I,  D,  &G.  teallyproducetit  th^  ieTend  ponu 
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fl0gtt-tt^  i^tpSctte.  la  Uke  tnwoer,  i  Ss-  tlie  eentre  oi  ftmi. 
lnteritls.  iax  iSon  of  the  repulfive  forces  «xcited  by  the  canip(ef. 
fi<m  between  A  and  A,  and  it  b  the  rcal  iitleram  af  a 
bended  lever  1 1  K,  by  which  Uie  whole  effe£l  is  pradu- 
ced.  The  effed  is  the  faine  es  if  the  fuU  cohedon  of 
.tke  Aretched  Bbres  in  AD  were  accumulated  in  I,  and 
the  iiill  repuKion  of  «11  the  coropreffed  fibres  in  A  A 
.wcte  «ccaiaalated  in  i.  The  forces  which  are  balanccd 
}n  the  operati«n  are  the  weight  P,  a£ting  by  thc  arm 
i  /,  and  the  full  coheGon  of  AD  a&ina  by  the  arm  1 1. 
The  forces  ettrted  by  the  compreiTed  tabres  between  A 
and  A  only  ferve  to  give  fupport  to  the  lever,  tbat  it 
aaay  esert  its  Araia. 

We  tmagine  that  thii  does  not  diSer  mucb  from  tne 
aeal  proocdure*of  nature.  The  pofition  of  the  point  A 
may  be  di£Eerent  from  what  we  have  deduced  from  Mr 
.Baffaa*s  exp<riments,  compared  with  Mufchenbtoek*s 
Talue  of  the  abfalute  cohefion  of  a  fquare  inch.  If  this 
kft  Ihould  be  oniy  ilooo,  DA  mull  be  greater  than  \re 
have  here  made  it,  in  the  proportioh  of  1200O  to 
'  16000.  For  1 1  raud  fti)l  be  made  tz\  A  A,  fuppofing 
the  forces  to  be  proportional  to  the  e.xten(ions  and  com- 
.preSions.  There  can  be  no  doubt  that  a  part  ohly  of 
the  coheGon  of  D  A  operates  in  rrfiflin^  tbe  fraftnre  in 
all  fub(lam:e3  which  have  any  compreffibiIity  ;  and  it  is 
confirroed  by  the  expeTiments  of  Mr  Du  fiamel  on  wiU 
low,  and  the  inferences  are  by  no  means  conGned  to  that 
Cpecies  of  timber.  We  fay  therefore,  that  when  the 
'beam  u  broken,  the  coheGon  of  AD  alone  is  exerted, 
and  that  each  fibre  exerts  a  force  proportional  to  its  ex- 
teidion ;  and  the  accumulated  momentum  is  tlie  fame  as 
if  tbe  Aill  coheSoa  of  AD  wcre  adting  by  the  lever  I  i 
:s:^dof  DA. 

It  may  be  faid,  that  if  only  one-third  of  the  cohefion 
of  oak  be  exerted,  it  may  be  cut  two-thirds  through 
without  weake^iing  it.  But  this  cannot  be,  becaufe  the  ' 
coheSon  of  the  whole  is  employed  in  preventing  the  la- 
ieral.  llide  fo  often  menuoned.  We  have  no  experimenls  ' 
to  determine  that  it  may  not  l>e  cut  through  one-third 
Trithout  lois  of  its  ibength. 

This  muA  not  be  confidered  as  a  fubjeA  of  mere  TpC' 
cu1ative  curiofity.  It  is  intimatcly  conneAed  with  all 
tbe  pradical  ufes  which  Tve  can  make  of  this  knowledge  j 
for  it  is  almoO  the  only  way  that  we  can  leam  the  com> 
predibility  of  timber.  £xperiments  on  the  dire£t  cohe» 
£ion  arc  indaed  diScult,  and  esceedingly  expcnfive  if 
we  atte^ipt  them  in'large  pieces.  But  experiments  on 
compreffion  are  almoil  impradicable.  The  moft  in- 
firu£live  esperiments  would  be,  fij;ft  to  e{lablifh,  by  a 
f  reat  number  of  trials,  the  tranfverfe  force  of  a  modern 
batten  ;  and  then  lo  make  a  great  aumber  of  trials  of 
the  dimtnution  of  iti  ilrength,  by  cutting  it  through  on 
.the  concave  fide.  This  would  very  nearly  give  ns  thc 
propbrtion  of  the  coheGon  which  really  operates  in  reGH- 
jng  Aradures.  -  Thus  if  it  be  /ound  that  0De-half  of  the 
beam  may  be  cut  oi>  the  under  Gde  without  diminution 
of  its  (Irength  (taking  carc  to  drive  in  a-  (Hce  of  barder 
Kood),  wc  may  conoludc  that  tbe  ppint  A  is  at.the 
middle,  or  foaewhat  8boveiit. 

.  Much  lies  before  the  curious  mechanician,.  and  we 
are  as  yet  very  £ar  from  a  £:ientific  knowledge  -  of  the 
Arengtb  of  timber. 

.  Iq  the  mean  lime,  we-may  derive  fram  ihele  eaperi- 
ments  of  BuSbn  a  very  u(eful  pradical  rule,  without  re- 
).jf>ng  on  fa^.  nlne  d.  tke  }tbf<4ute  .cobefiop  of  pak. ,  W^  . 


iĕe  that  tb«  AreiwtK  is  nearly  as  tbe  bnoM',  tOe  tlieStreagA  «T 
iquaie  of  tbe  depth,  and  as  the  mittb  of  tbe  lengUi.  Mattritl».^ 
It  is  moH  convenient  to  meafure  tbe  breadth  and  depth        ' 
of  the  beam  in  iiiches,  and  its  length  in  £eet.     Since,  a  v/a]aX 
then,  a  beam  fbur  inches  fquare  and  feven  feet  between  prtAieii 
the  fupporU  is  broken  by  5312  pounds,  we  muft  con-">l<>°*]'t>* 
dude  that  a  batten  one  incb  fquBre  and  one  fbot  between  ^^^^^ 
the  liipports  will  be  broken  by  581  pounds.    Then  thcB^i,./ 
^Kngth  of  any  olher  beam  of  oak,  or  tbe  weight  whicbeiperi- 
will  juA  break  it  when  hung  on  its  middw,  is  jSinMoti. 

b  r 


_  But  we  HaTC  feen  thal  there  is  a  very  cmiGderable  de- 
Tiation  from  the  inverfe  proportion  of  the  lengths,  and  ■ 
we  muft  endeavour  to  accoramodate  our  rule  to  this  de- 
▼iation.  We  found,  that  by  adtUng  1245  '**  ^^^  ^^ 
the  oidinates  or  numbers  in  the  column  of  the  five-iiicH 
bari,  we  had  a  fet  of  numbers  very  nearly  reciprocal  of 
the  lengths;  and  if  we  make  a  Groilar  addition  to  thc 
other  columns  in  tbe  proportion  of  the  cubes  of  the  fixei, 
we  have  nearly  the  fame  refult.  The  greateft  error  (ex- 
cept  ia  the  cafe  of  experiments  which  aire  yery  irreg^u- 
lar)  does  not  exceed  ^\\\  of  the  whole.  Theteibre, 
for  a  radical  number;  add  lo  the  53 12  the  namber  640, 
which  is  to  1 245  very  nearly  as  4J  to  5».  This  gTve*  . 
5952.  Thf  64th  of  this  is  93,  which  correfponds  ib  a 
bar^ofoneinch  fquare  and  feven  ieet  long.  Therefore 
93  X  7  '*'U  be  ihe  reciprocal  correrponding  to  a  bar  of 
one  foot.    This  is  651.    Take  from  this  the  pre&nt 

eropirical  correAion,  which  is    ^   ,  or  10,  and  there 

remains  641  for  the  Arength  of  the  bar.    Thii  gives  ut 

ibr  a  general  nile  ^=65 1— n—  —  10  ^  tl*^ 

E):am/)!e.  Required  the  weight  neceffary  to  break  an 
oak  beam  eight  inches  rquare  and  20  feet  between  the 

props, />=: 65 IX -^^ 10x8x8».  Thwi$ii545, 

whereas  the  exp^riment  gives  1 1487.    The  eiror  is  very 
fmall  indeed.     The  rule  is  moft  dcGcieiit  in  compwIfon  > 
with  the  five-inch  bars,  which  we  havc  already  iiod  ap» 
pear  Aronger  than  tbe  reft. 

The  f*llowing  proceis  is  eaiil^  remembered  by  .fach  .' 
at  are  not  algebiaifti.  , 

Mulliply  thc  breadth  in  ini^tcs-twice  by  th«  deptht 
and  call  this  produdyi     Mulliply  ./by  651,  and  divide 
by  tbe  length  in  feet.    From  the  quo«ient  take  19  times  < 
f.     The  remainder  Is  the  ntimber  ;Of  pounds  which  will  ^. 
break  the  beam. . 

.    Wc  are  not  fu9ic^ently  fenfible  of  our  priiiciples  tobe  . 
confideht  tbat  the  correflion  lo^  (hould  be  in  the  pro- 
portion  of  the  JcAion,  although  we  think  it  moft  pro-  . 
bable.     Iti  is  qvtitc  empirica),  ibunded  on  Ba£St>9*s  expe- 
rimcnts..    Therefore  the  .iiif»  way.  of  ufing  this  rula  is  to  . 
fiippo(e  the  beam°.  fqaai«,  by  increaCng  or  ditpini/bing: . 
its  breadth  till  equal  to  thc.d^ptb..  .  Tben  find  th»  ' 
firength  by  this  rule,  and  dimiiu(h  pr  incrcale  It  for  th&  . 
cbange  which  ha?  ,beea  made  in  its .  breadth.     Tbus, 
there  can  b4  no  doubt.tbat  the  ttDcngth  .of  the  beara  gi-> ' 
ven.as  an  examplc  is  doublc.of  taat  of  .a  beam  of  the  . 
&iive  deptb  and  half  the  breadth.- 

The  rcadct  cannot  but  obferve  that  all  this  cakul»>. 
tion  relates  to  the  very  greateA  wcight  whicb  a  beanv 
wilK^itt.^'.'  y*;j  ^w  mipulies.  .Mr  Bu|^it  juuf(^]^ 
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^ltm^  "((omi  ibmamMikdt  of  this  weiglit  Teniiblj  impaired 
Matenati.  jt,  ftjength,  and  £N;qaently  broke  it  at  tbc  end  of  two 
ot  three  months.  One-half  of  this  w-eight  brought  the 
beem  to  a  certain  bend,  which  did  not  increare  aFt«r 
the  firft'  tninute  or  two^  and  may  be  bome  bj  tbe  beana 
(ottuy  lenjtth  of  ttme.  fiut  the  heatn  contra^ted  « 
bend,  of  which  it  did  not  recorer  anjr  conGderable  por» 
tJon.  One-third  leemed  to  haire  no  permanent  eSe&  on 
the  beam ;  but  it  recoTered  its  reflilineal  (hape  com- 
pletely,  e*en  after  haying  been  loaded  iĕyeral  months, 
proVidc4  that  the  timber  was  fearoned  when  fir(l  looded ) 
that  is  19  fay4  one*third  of  the  weight  which  would 
^niclclj  brcak  a  fea(oned  beam,  br  one*focirth  of  what 
would  break  onc  juft  felled,  may  lie  on  it  for  cver  with> 
out  giving  the  beam  a  {ett. 

We  have  no  detail  of  cxperiinenM  on  the  itrength  of 
other  kinds  of  timbcr :  only  Mr  BuSbn  fays,  that  £r 
Lat  about  ^tbs  of  the  Hrength  of  oak }  Mr  Parent 
aakes  it  44*''*  >  SmeHbn,  ^dt,  &c. 

We  have  been  thu«  minutc  in  otir  examination  of  the 
asechanirm  of  this  tranfveTfe  Arain,  becaufe  it  is  the 
ereHteil  to  whtch  the  parts  of  our  machines  are  expofed. 
We  wiih  to  imprefs  on  the  minds  of  artiAs  the  neceility 
of  avoiding  this  as  much  as  poAible.  Thej  are  improv« 
u^  in  thi*  refpe£l,  as  may  be  fecn  bj  comparing  the 
centres  on  which  ilone  arches  of  grcat  fpan  are  now 
turned  with  thofe  of  former  times.  Thcy  were  formerly 
a  load  of  mcre  joids  reHing  on  a  multitude  of  poils, 
which  obllruilcd  the  nayigalion,  and  were  frcquently 
lofing  their  (hapc  hj  fome  of  the  poils  Gnking  into  the 
ground.  Now  they  are  more  gcnerally  truiTes,  where 
the  beams  abutt  on  cach  other,  and  are  j-cliered  from 
tranfver(e  ilrains.  But  many  peTfotmances  *f  eminent 
artiits  are  iiill  Ytrj  injudiciouily  cxpofed  to  cro&  itrains. 
We  may  inilance  one  which  is  coniidcrcd  as  a  finc  work, 
viz.'the  bridge  at  Walton  on  Thames.  Here  «vcry 
bcam  o(the  gteat  arch  is  a  joift,  and  it  hangs  togeiher 
by  iraming.  ThcAneil  piecc.of  carpcntry  that  we  hav« 
fcen  is  the  centre  employed  in  tumitig  the  arches  of  the 
btidge  at  Orleans,  defcribed  by  Perronet.  In  the  wholc 
there  is  not  one  crefs  (Irain.  The  beam,  too,  of  Hom* 
blower'$  ileam-engine,  defcribed  in  that  article^  is  Tcry 
^cientiiically  conilru£lcd. 

IV.  The  lftft  fpecies^f  Araiti  whlch  we  ate  to  exa- 
mihe  is  thtt  produced  by  tvcifting.  This  takes  placc  iti 
all  ailcs  which  conncA  the  workmg  parls  of  machines. 

Although  we  cannot  pretend  to  havc  «  Tety  diftniA 
conception  of  that  modification  of  thc  coheiion  of  a  bo» 
dy  by  which  it  rcfifis  this  kind  of  ilrain,  we  can  have 

ef  pattidcs.  fiftance  muft  be  proportional  ta  the  Tiumber.  There<' 
fore  if  we  ii]ppofe  the  two  p«rts  ABCD,  ABFE 
(■iig.  28.),  of  the  body  EFCD  to  be  of  infuperable 
ilrengtti,  but  coheting  more  weakly  in  the  common  fnr- 
face  AB,  and  that  one  part  ABCD  is  puihcd  laterally 
in  the  direAion  AB,  therc  can  beno  doubt  that  it  will 
yield  only  tbere,  and  that  the  refiitancc  will  be  propor- 
ttonal  to  thc  furface. 

In  like  manner,  we  can  concetve  a  thin  cylihdrical 
tttbe,  of  which  K AH  {fig.  29)  is  the  fe£Udh,  as  cohcr» 
in)(  more  wcakly  in  that  feAion  than  anywhere  dfe. 
Suppofc  it  to  be  grafped  in  both  h!>nd!>,  ahd  tt^e  two 
parts  twiited  round  the  axis  in  oi>pofite  dircdions,  as  we 
woutd  twift  the  tno  joihts  of  a  iiute,  it  is  plain  that  it 
ynll  firft  faU  in  thit  {tSaon,  whkh  it  tbe  cixcuiBf«mi<e 
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of  a  circle,  «ttd  the  pardclet  of  the  two  paMa  wljek  dacSM^gtol 
contiguous  to  this  citcum^ereiKe  wiil  be  drawn  6om  Matandll 
each  other  laterally.  The  total  rc£ftance  will  be  at  tiac  »  -^' 
numbec  of  equally  rcGtiing  particlcs,  that  is,  at  the  cir> 
cumrerence  (for  the  tube  bcing  iiippolcd  vety  thiai 
there  can  bc  no  fenfible  difiiirence  betwccn  the  dilata» 
lion  of  the  exteraal  and  intcmal  particles).  We  caa 
now  fuppofe  another  tube  witkin  thit»  and  a  tkird  witb» 
in  the  Tecond,  and  fo  on  till  w«  teach  the  cctitreh  t£ 
the  particlet  of  each  ring  escrted  tbc  fame  force  (by 
fuffier!ng  the  fame  dilatatitm  in  tht  dire^on  of  the  cir« 
eumfeiance),  tbe  tefiftance  of  each  rttig  af  thc  Cediott 
would  bc  as  itt  circumfcreiice  and  itt  breadth  (fuppoied 
indefinitely  finall,  and  the  whole  rrfiftance  woiild  be  aa 
the  Airface ;  and  this  would  repreiĕnt  tlie  rcfiftance  0f 
a  folid  cylinder.  But  when  a  cyliiidcr  is  twiftcd  in  thb 
raanner  by  an  eKtcraal  fi9rce  appUed  to  its  drcum^eTencc, 
the  eKteinal  partt  will  iii£kr  a  gretter  circular  «xtcnfiali 
than  the  intcmal )  and  it  appcara  that  thit  exienficm 
(like  the  eztenfion  ef  a  heam  Arained  tran^Tciiiely)  wiU 
be  proportional  to  the  diilance-of  the  particlet  hota  tba 
azic.  Wc.cannot  fay  that  thu  is  deaaonArable,  but  wb 
can  aifign  nb  proportion  that  is  more  probabIe<  'lliit 
being  the  C8fe,  the  ferccs  fimultaneoufly  cxertcd  by  each 
particle  will  be  at  its  diAance  from  the  axis.  Thcre» 
ibre  the  whole  force  cxerted  by  cach  ring  wiU  be  aa  the 
i()uare  of  its  radius,  and  the  accumulatcd  force  aCluaUy 
ezetted  will  be  as  thc  eube  of  the  radiut  }  that  ia,  the 
accumulated  force  cxertcd  by  the  whole  c]4inder,  whetii 
radius  is  CA,  is  ta  the  aocumulated  force  excrted  at  tit 
/ame  time  by  the  part  whoCe  radius  it  C£,  as  CA*  to  C&a 

The  whole  cohefion  n^w  cxerted  it  jaft  two-thitdt  af 
what  it  would  be  if  all  the  particles  were  eaerting  thc 
fame  8ttra£livc  fotcet  which  are  juft  now  excrted  by  tbe 
particlcs  in  the  estem*!  ,circnmfetencc.  T^  is  plaiti 
to  any  perfon  in  the  lcaft  familiar  with  the  ilualonary  cal< 
culus.   But  fuch  as  are  not  may  eallly  fce  it  in  this  vray. 

Let  the  redlangle  AC  ea  be  fet  upright  on  the  furo 
face  of  the  circle  along  the  line  CA,  and  revolTe  round 
the  axis  Cc.  ,\l  will  generate  a  cylindcr  whoiĕ  height 
is  Cc  or-Ao,  and  having  thc  circlc  KAH  fbr  its  bafe. 
If  the  diagonal  C  o  be  Aippored  airo  to  revolve,  it  is 
plain  that  the  triangle  cCa  will  generate  a  cone  of  tfa« 
(ame  heighl,  and  havirig  for  its  baiĕ  the  circle  deicribcd 
by  thc  rcvolution  of  e  s,  and  the  point  C  for  itt  apex< 
The  cylindrical  fiirface  generated  by  A  •  will  expte6 
the  whole  cohefion  eterted  by  thc  ctrcam^rence  AHKt 
and  the  cylindrical  Tur^ace  gencrated  by  E  ^  will  repre> 
ieht  thc  cohcSon  eaerted  by  the  circumicrencc  £LM, 
and  the  foUd  generatcd  by  thc  trianglc  CA  a  will  rc> 
prefent  the  cohefion  cxerted  by  the  whole  circle  AHK, 
aiid  the  cylinder  gcnerated  by  thc  rcAanglc  ACca  wid 
rcprercnt  the  cohefion  cxerted  by  the  liune  furiace  if  eack 
particle  had  fuifered  the  exten(ion  A*. 

Now  it  is  ptain,  in  the  iirft  place,  that  the  iblid  genc- 
rated  by  the  triangle  e  £C  is  to  that  generatcd  by  a  AC 
as  £C)  to  AC.  In  thc  ncxt  placc,  the  folid  generated 
t>y  a  AC  it  two-thirds  of  thc  cyKndcr,  l>ccaufe  the  csne 
generatcd  by  c  C  «  is  one«third  of  it. 

We  may  now  iiippoTc  the  ciylinder  t%«fted  till  tke  pai» 
ticles  in  the  cKtemal  circumference  lofĕ  thcir  cohe&ak 
There'can  l>e  no  doabt  that  it  will  now  Ije  wrenched 
Rfunder,  all  thc  inner  circlet  yielding  in  fecceflian. 
Thus  we  obtain  one  ufefal  information,  Tia.  that  a  )>ady 
of  iMmogaMOM  testuM  tefiftt  a/M|^4li9?  tRthtwo» 

tbirdt  - 
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itt^i^  iatct  ooe  part  lateraOy  from  tlie  other,  or  with  one-third 

^  •        part  of  the  foroe  which  will  cut  it  aibnder  by  a  fquaTe- 

hA  wbat  «iged  tool.     For  to  drire  a  fqUare-«dged  tool  ihrough 

ice  « bo-  ■  piece  of  lead,  for  inAance,  i>  the  Gune  as  fercing  a 

pof  t  ho-  fitce  of  the  iead  as  thiclL  as  the  tool  biterally  away  froin 

•^*"***"  the  two  pieCes  on  each  fide  of  the  tool. .   £zperiments 
itarc  re.     -  .  .    -  r  ^  .         —     . 

bi  fito- 

t  twUt     B*  ver7  «tfeful  infarniati0nc 

ui  When  two  cylindera  AHK  and  BNO^  are  wrenched 

ke  force(  giunder,  we  muft  conclude  that  the  external  particles  of 
^„ "  Mch  «re  juft  put  beyond  their  limiu  of  cohefion,  are 
«cjlut.  «luaUy  extended,  and  are  exerting  equal  forces.  Hence 
nare  as  it  fbUow>,  that  in  the  indant  of  Trailure  the  tum  toUl 
|j4<Mn*  of  the  fi»ect  aAually  eserted  are  as  the  fquafes  of  the 
diametert. 

For  drawing  the  diagonal  C«,  it  is  plain  that  £  /,  =: 
A  a,  exprefies  the  diAen&m  of  the  circumference  £LM, 
am)  tba^  the  iblid  generated  byithe  triangle  C£  e  eX' 
prefles  the  cohefion.exerted  by  the  furface  of  the  circle 
£LM,  when  the  particles  in  the  circumference  fufier 
the  «ztenfion  E  e  equal  to  A  «.  New  die  iblids  gene- 
rated  by  C  A  a  and  C£  e  being  refpediyely  two-thirdt 
of  the  correfpohding  cylinders,  are  as  the  fquares  of  tiie 
jj,       ^ameters. 

Iative  Havtng  thus  afcert«ned  the  real  ilrength  of  the  fec-> 

agth  of  tion,  and  its  relation  to  its  abiblute  lateral  drength,  let 
fafKon  n,  esamine  it«  ttrength  relative  to  the  e'xtemal  force 
itl  foixe  "■"P^yed  to  break  it.  This  examination  is  very  fimpU 
iJoyed  in  the  caie  under  eontideratioD.  The  ilrainTng  forco 
maft  ad  by  fome  lerer,  and  the  coheiion  muft  oppofe  it 
hy  ading  on  fome  otherle^er.  The  oentre  of  the  fec- 
tion  may  be  the  neutral  point,  whofe  poCtion  is  not  di- 
fturbed. 

Let  F  be  the  ibrce  exerted  kterally  by  an  exterior 
imrticle.  Let  a  be  the  radius  of  the  cyhnderi  and  « the 
indeterminate  diftance  of  any  circumfetence,  and  «  the 
indefinitely  fmall  interval  between  the  concentnc  archesj 
that  is,  let  x  be  the  breath  of  a  ring  and  te  its  radius. 
The  forces  bdng  as  the  extenGons,  and  the  extenfibns 
as  the  diftances  from  the  axis,  the  cohefion  adually  ex- 

erted  at  any*part  of  any  ring  will  bey .     The  force 

a 

cxertcd  by  the  whole  ring  (being  as  the  circumference. 

X*  X 

or  as.the  iadiut)'w>ll  bey .    The  momentum  of  co< 

a 

bcSon  of  a  ring,  baitg  as  the  fbrce  n)ultipUed  by  its-le> 


Materiali» 
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it  refiftt  an  attempt  to     by  one-^ourth  oTtheradius  orsne-e(glMb«fidie  3iaiMterStreiigA  ot 

of  the  cylinder.  " 

Therefotf  let  F  be  the  numbe*  of  poundt  which  mea. 

iuret  the  Uteral  cobefion  Qf  a  circular  inch,  J  the  dia» 

meter  of  the  cylinder  in  inchca,  and  /  the  length  of  the 

lever  by  which  the  ftraining  foroe  /ft  i*  fuppoled  b»  aA, 

</» 
we  IhaU  have.FXT</'=s//,  «nd  F^5s/. 


ireak  it. 


Tor,  willbe/- 


The  accumulaled  momentum  will 


be  the  fum  or  Auent  of  /  • 
•willbe  J/^,  =  i/fl». 


that  19,  when  Ar=:a,  it 


efift-  Hence  we  leam  that  the  Arength  of  an  axle,  by  which 
>f  the  It  refiftt  being  wrenched  afunder  by  a  force  a£ting  at  a 
>  **  gtTcn  dittance  iirom  tiM  axis,  it  as  the  cube  af  it*  dia- 
_-      nioter. 

But  fiirther,  ^  /a^»  =/<»'  X  t  «•  Now  /«»  rc 
pre&nts  tbe  fuU  lateral  cohefion  of  the  Csdion.  The 
moinentum  therefore  isthe  fame  as  if  the  iuU  lateral  00- 
JiefiMt  •mtt  aoiiinMlated  at  a  poiat  diilaal  fr«a  the  azi> 


.}*^ 


We  fec  in  general  that  the  ilrength  of  an  axle,  hj 
which  it  refifts  being  wrenched  afunder  by  twi^ling,  it- 
u  the  cube  of  its  diameter. 

We  fee'  alfo  that  the  interoal  partt  are  net  a£tiag  Sa 
pawerfuUy  as  the  extem*l.    If  a  liole  be  bored  out  ai- 
the  axle  of  half  its  diameter,  the  Arength  »  diminiihed 
only  one>eighth,  while  the  qu8nlity  of  mattet  it  diminiih- 
ed  one-fourth.  Therefore  hollow  asles  are  ftronger  than 
foIid  onet  containing  the  fame  quantity  of  matter.   Thnt 
let  the  diameter  be  5  and  that  of  the  hoUow  4  :  then  Hollow 
the  diameter  of  another  foIid  cylinder  having  the  fame "'"  °"l|'^ 
quantity  of  matter  with  the  tube  b  3.    The  fti«ngth  id^l^^' 
the  Iblid  cylinder  of  the  diometer  5  may  be  expreffed  by 
5)  or  125.     Of  this  the  interoal  part  (of  the  diameter 
4)  exerts  64}  thcrefore  the  Arength  of  the  tube  is  125.  ■ 
—64,  =  61.    fiut  the  ftren^th  of  the  folid  axle  of  the 
fame  quantity  of  matter  and  dtameter  3  is  3^,  or  27,  which 
i«  not  half  oi  that  of  the  tube. 

£ngineers,  therefore,  have  of  late  introducM  this  im-  and  now 
provement  in  their  machines,-  and  the  axies  of  caft  iro»  generally 
are  all  made  hollow  whcn  their  fize  wiU  admit  it.  They  ^^^ 
have  the  addttional  advantag^  of  being  much  fliffer,  and 
of  aETording  much  better  fi&ture'for  the  Aanches,  which 
are  ufed  for  cooneding  them  with  the  wbeels  or  levera 
by  which  they  are  tumed  and  ftrained.     The  fupeno« 
rity  of  Arength  of  hollow  tubes  over  folid  cylinders  it 
much  greater  in  this  kind  of  ftrain  than  in  theformer  or 
ttanfverfe.    .In  this  Iaft  cafe  the  ftrength  of  this  tube 
would  be  lo  that  of  the  Tolid  cylinder  m  equal  weight  at 
61  to  32  and  a  faalf  nearly.- 

Tlie  apparatut  which  we  mentioned  cm  a  former  oc- 
cafion  for  trying  the  lateral  fttength  of  a  fquare  inch  of 
(blid  matter,  enabled  us  to  try  this  theory  of  twift  with 
all  defirable  accuracy.      The  bar  which  hung   down 
from  the  pin  in  the  former  trialt  was  now  placed  in  a 
heriaontal  pofition,  and  loaded  with  a  weight  at  the  ex-      nc 
tremity.     Thut  it  aflc(t  as  a  powetful  leyer,  and  enabled  The  rtti» 
nc  to  wrench  atuoder  fpecimens  of  thc  ftrongeft  °mate-  «^  n&^ 
rials.     We  found  the  refuUs  perfe£lly  conformeUe  to*^^^j1^ 
the  theory,  in  at  far  as  it  determined  the  proportional  to  ^he  om- 
ftiength  of  different  fizet  and  tbrms :  hut  wc  found  the  ple  lateral 
ratio  of  the  refiftance  to  twifting  to  the  limple  Isteral  re-  refiftance 
fiftancc  GonfiderabIy  di^etent ;  and  it  was  bme  lime  be-  *f^^,, 
fore  we  difcovered  the  c«u(e. 

We  had  here  taken  thc  fimpleft  view  that  is  poAible 
of  the  adion  of  coheiion  in  rcfifting  a  twift.  It  it  fre- 
qaently  esertcd  in  a  vcry  diffefcnt  way.  When,  for  in>. 
Aance,  an  iron  axlc  it  jeined  to  a  wooden  one  by  being^ 
driven  into  one  end  of  it,  thc  cxtenfiont  of  the  diSerent 
circlet  of  parlicles  are  in  a  very  diSerent  proportion.  A 
little  confideration  will  fliow  that  the  particles  in  imme- 
.diate  contaCt  with  the  iron  axle  are  in  a  ftate  of  yiolent 
eKtenfien  ;  fo  are  the  particles  of  tbe  exterior  furface  of - 
the  wooden  part,  and  the  intemiediate  parts  are  leA 
Arained.  It  is  almoft  impoiBble  to  ailign  the  eza6l  pro- 
poitiM  of  the  O0bcfire  Ibroet  cietted.in  thc  dlSerent 

paits»'- 


'  diSerent.' 
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STR  [784:]  S^TR 

ttrehji^-erpatts.    'Nwab*iMicalesetn  be;^eiwtedivai<t<1ufe  puts     jekthaicts-iiomedKBic  ast  th«tUiinoae<fifi:eptMfi^H| 
Mitentlfc  Qf  y^  ^jj^  g^  i» :a<  Aate  •£  comiartdEan^J  and  where  it  it     (ciaatific  tieatHicoth  '  Sivh  a  trcatile^  i(<  «cU.eidcuted(^ ' 
ftUL  moid  ^iAcoit  .*»  detenAane  tiie  ftate  af  the  «ther  ,  coald  oat  fail  9I  Ung  well  secatTed  •bf  the  {«blioM' > 

parttclgbi    Wb  miift  coDtent  otttielve»  witlt  the  ileciuc-     thia  age  of  mechanicid  impcwenicntj"     r*  ■      « 

tians.nuiderfn)cn.this>ifimple  csfe,  whiah  is  SaAam/niyi         SX|lfiNGTH£N£RS,0rCoKKOB0KAimy-fndime< 
thotJOD&ooiimon.     Int  ihs)  e.\^>enments  }aft  Moia  aBm*.' 
tioned  the  eeati»'  of  thecirote  is  bjr  no  meaBS^ha  noi' 
tral.paint,  1  aad  it  is'vdry)idifficidt  to  afecr(ain  tts  phceo 
but'whwitfat9  oonfideration  accunedi  tO'  «s^  .nre  «afiiy'. 


.Sut  whnr 
ihe  eiperi- 
nnM  wai 
«lieted,  it 
'was  etaA> 

•ly  the 
tuae. 


ilS 

Eiperi- 
menuon 


fati>fadl(h. 
wt;  but 
tliore  on 
timljer  fr- 
regular. 


freed  idie  aotperineaas  ffom  dhia  «nceilaintT'.,  .'bf  aatend- 
ing  the  lever  to  both  iides,  and  by-mecms  a6 a  pidlejr  ap- 
plied  eqaal  iarce  to^eech  am,.  ading:in  •ppoSta^lIreot. 
tions»    :TbQS  theoet\tie.becaine  the  Beotn^>paiiit,- atid  i 
the  *efiflaiieate  tanlt.Kas.found  to  be>t(«o>tbuda  ciE'«ile 

fimplelateTaLftreiigtfa. .'1'.   <  ...    > 

We  beg  leaye  to  incndatt!JsaKthatatiT£cwoefsiii;t)]efe. 
^^  °?  esperiments  encouraged  as  to  batend  them>muci>&ctfaei«  . 
•nd  iraa,  ^'  hoped:b]r  diefe'means  to  difisovttr  the  abisiutecni-  ' 
befion  of  manj  fiibftances,  whioh  w»ald<  havfr<seqniiied  ' 
an  enormous  appaoatus  and  a  moft  unmanageahls  forae 
to  tear  them<«{t)nder  diiadljrk  But  we  couU.reaibrwith 
coRfidenee.fca(n'thc  refiftance  to  twift  (vrUch  we  could 
cafi]y  meafure^,  ■  provided  th^t  w*  could-afccrtaiDi.ifae 
proportian  of  the  dircA  and  tbe  lateral  Ares^bs.  'i  €hir 
caperiments  on  cbalk,  finely  prepared  olay,  and  «t-hite 
bees-was  (of  one  naalting  and  one  'tenipenitine),  were 
very  confiftent  and  fatisiBfiory.  Bat  we  have  hltherto 
found  great  imgidaiities.in  this  proportion  in  bodies  ef 
a  fibrous  texture  like  timber.  Thefe  are  the  moft  im- 
portant cafes,  and  kc  ftill  hopeto be. able.to accomplith 
<our  prcje&,  and  to  give  the  p«bSc  fome  valuable  infair- 
snatioii.  Thi»  beinr  .our  fole  objcA,  it  waa  our  duty  to 
menTion  the  incthod  which  promiits  fuccefs,  and  thas 
'«Kcite  others  laithc  taik;  and  it  will  be  iw  mortiiica- 
<ioa  to  ns  to  be  deprived  af  ihe  honour  of  being  the  firfl 
who  thvs  adds  to  tlie  ftock  «^  cxpetiiiKnta]  knowledge. 

When  the  mattcr  of  the  aale  is  of  the  rooft  finiple 
teitiue,  f)ich  as  «hat  of  metals,  we  do  not  conoeive  that 
the  lenElh  of  the  aale  has  any  inAuence  on  the  fradure. 
'It  is  otherwife  if  it  be  of  a  fibrous  texture  like  timber : 
thefibieaai*  bent  before  .bKaking,  beine  twifled  into 
fpirals  likc  a  cork-icrew.  The  length  o(  the  aale  has 
foroewhat  of  the  infiuence  of  a  lever  in  this  cafe,  and  it 
ss  eafier  wrenched  afuiider  if  long.  Accordingly  we 
bave  foiaMl  it  to^,  but  we  have  not  been  able  to  reduce 
this  inAuence  to  calculation. 
Aoncluding  Our  readers  aac  tequefted  to  accept  of  thele  eadea- 
vours  to  communicate  itiformation  on  this  important  and 
diSicult  fubje£l. .  We  are  duly  ienfible  of  theit  ioiper- 
feAion,  but  dattcr  ourfcives  that  we  haTe  in  many  in- 
llances  pointed  aat  the  method  which  mufl  fafe  purfued 
Ibr  improvitig  our  knowledge  oa  this  fubjad ;  and  we 
have  given  the  :£ngliih  leader  a  more  copiout  Iifl  of  cx- 
f  etiments  oa  thr  ntcogth  of  materiais  than  he  wiU  meet 
with  in  ourJangnage.  Many  «ieliil  dcdbAiowi '  might 
be  aoade  ^^tmb  tDefe  piemifes  BefpaAitio  the  ManiScr  of 
difpdfiag  and  combining  the  ftrenatii  oTmatcriais  ia  our 
ilruAores.  Thc  beft  AMm  of  jouits,  mortiics,  tenons, 
/carphs ;  the  mles  for  jogglingi,  tabling,  Ssying,  filfaing, 
&<k  praAiied  in  the  delicate  act  of  maA>m^dng,  bre  all 


•  diciBea4aaurefKppofedto«dd  to  tlic  £isnneis  aiiher^ 

lids.,<  £ee  MAT£ltl«M£OieA  J«&»>    >.      -    ■-     h<^ 

Sli«&TCHmG,'mNavigHtaiir'»  gcnendlyiiadt» 

:  flood  t«  ifflpfy  <d]e.  progiei&oir  «£«a.  Asp  under  argrcat 


*»».. 


iurfiM3no{.iaiiy'whek  cloiĕ»luukdu  nThc  diieseacĕ  be> ' 
tw«f9rt)>istanDiand'.^l«(^S0^,  «onfifts  «ppateatlyi»  im>' 
qaaiititgr  af  ikil )  whieh  in  tha.lMter  may  111«  «nf  a» 
derMc  cbotAsetcluBg  geocaUy  rigiiifies  eaai&}  «s)K«  . 
faw  thncncaay  at  shyhseak  irrnliiiit;  rnithrrl««|]i«||il 
nnder  a  croud  of  fail,  Sta    EakMem^i   .    '  r- 1  ■}■  '■■<■■* 

fi'£R£TTO,  i»  ItaiiBii-nHficv'ia>fo«iim«riiU« 
figitityilfa«tMfaeoilieaGMe  is>t<i  be  {licf*«nd( 'candi^)^  ■ 
coniDpently  quick.    la  tbis  (enCi  il  Ibmds  op|t«(Mi  11 
LarCjE^     .1.  .  I      ■  ••    -^>  ■,.,.!      .rsttNt  'nir 

STAIATED  IXMF,  aaiong^batamAtionKtbakhik* 
i)umbesofiongitudinal&Berawsimitai£)dbcitf  «M    .t.. 

£TIUKiE, «  meafam  ttf  cap«cityv  «a«MBni^  ^W  - 
iheb.     AU«-aninilruaBait*ured  jaaaciCHingioaBBi ;  •:. 

SS^RIX,  tbc  owL  -,  a  geiius  o^biids  faal0ngi«g<t»tbi' 
oider  of  accipstiitk.     Sce  OiunTiiOMKsCY  Cssiw..^  •« 

Ti»  ^«^0,  «r  g(e«t>e8ied  «19I  iMnbiti^tiBicadHIt 
rocks  and  dcfert  ptacea,  «bd'pBcy»«B  haaaa  *id  iaatbn  > 
ed  g«m«i    Its  appeaMnee  ia  «iitea  w«  dataBedr  aD«i» 
lucky  omen.^  Rome  itiidf  «occ  ««darwent  a-<iitfltalt»< 
becaiife  one  ef  them  ftraf«d  «Bto  thĕ  •tiiigM  1I  Thc  «w« 
cieias  had  «h«m  in  th«  utmeA  «bhatrenoe}  laiMhthoiightM 
them,  Hke  th«  icraech-owls»  4lie/ta>eSa«^fc»  «f  d«Mhi.° 
Pliny  ftylcs  it  btAo Jimtbris^mi  noSitHMig^nm'     ■'*■ 

.■  J        j.,.  .  .  jt   .      !.,.> 

Solagut  culmnibut  ferali  carimnc  hubo     ,     '    ,  

Saj>e  queri  tt  lon^at  in  Jlttu^n  du^trt  VO(tf^  .YuiE^i 

Perch'd  on  the  roof,  the  bird  of  night  compluns,  .*"' 

In  lengthenM  Ihrieks  and  dire  (tmeteal  toBkL'-'    " ' 

-   .  « <  .1*1 5  /.     ...  < 

STROBILUS,  in  Bauny,  a  peticatp  £»BBdiaa 
an  amentuin  by  the  haidening  of  the  icales.       

STKOKING,  or  niblwig  gentkr  with  tbe  faaad,a- 
method  which  har  been  employed  by-£Mac  poibBs  fa 
curing  diiĕafes.  ■       . 

Mr  Greatnket  ot  GreatniT  tb«ifiilsoiw  Ji(ifli  ibaksr, 
is  faid  to  have  petibrmcd  many  wonderiil  «■!«•<••  He  ' 
givea  the  &>llowing  account(of  Us  diiiMNrery  •£  tUaoM^-' 
and  of  tbe  fuccefs  with  m-hich-lie  pi«&iitd  iu  ^  -&h*<t^|^ 
j  66a  I  had  an  imp«Ue  r&y»  hc),  or  a  ftxangc.perfBafia«4F^ 
in  my  orvm  mind  (af  wtiick.  I  am  noi  «ble  -M  ^«c  aBy^eai 
rational  aecount  «•  anolhei)/.  wilnch'  did  yts^  bvcpal^4mi, 
fuggcft  toane,  that,there  waa  befl«Bved  «o  rae  tk»^ta'^' 
of  cmringtbekiBE^etilj-wkicbi  fi»riim-i  iliMidirtlH''' 
neis  of  it,  I  tlmug^t  fit  i»  caaocalfor  f«aMtiowt'  teM» 
lengtb  l  comatanieated  thia  to  mj  wi^  «ad  >trid'fa(i} 
thati-did  veiiiyv  lMlieve  khat  God- bad>  ^M  m«-Ae 
-bleffing<jof  cunng  thcitiiig'*  etil^  &r.i»«faerl'«tR' 
in  ptiTate  or  paUto^  ^teyiog  er.wiikingv'  ftiU'l  faiAlh»* 
famaiiaq>i)lie,  oBot  Irimreplpto  mewa^  thalActrt*- 
ceived  this  was  •  iitBogaisaBginaiaiin^  yct,  to  prote  Ae 


ibotided  on  dus  doAiine  : -bat'  the  di&ninon  of  the&  "  contoai^,  cifew  dajrs  «Atr  ttete  «aa  ond^ilUt^l 
wouid.lic  eqiiivalent  to  'writing  a  compicte  treatiie  of 
carpenlry.    We  Iiope  diat  this  will  be  esecuttd  by  foine  ' 
intelligeiit  mechaniciaB,  fiir  there  is  «othBig  in  e«r  lan-  ' 
guage  on  tittt.  .fubgcA.bat  nAal  is  almoA  contuumiLle^" 

3 


thn^oE  Salteibiid^.in  •Itkc  «.parib -<af  Liiina*, 
broi^t  faiB>ibn  WiUiam  to  «ay  houiĕ,  ^daSriag^iay  aifc 
to  cutc  liim,  ^kb  tms  a  pertbn  TOad^  t»-«fibtd  fa«lci» 
rit]r.«0'!iMB«dghbouiif'Bccaading  ■«•  hct  fiaall  AaH  ia 

'dAsipif> 
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On  which  my  ynk  tald  ok,  there  was  one 

the  king'*  evil  very  grievoufly  in  the  eyei, 

_,  cheek,  lad  thiiMt }  wheieupon  I  told  her,  that  (he 

'ilMtttd  now  fee  whether  this  was  a  bare  &ncy  or  imagi- 

aation,  ai  (he  Hought  it,  or  the  di^lates  of  God's  Spirit 

on  my  heart.    Then  I  laid  my  hands  on  the  places  af- 

feAed,  Rid  prayed  to  God  (ot  Jelus  fake  to  heal  him  ; 

and  biid  the  parent  two  or  three  days  aAerwetds  to  bring 

the  child  to  me  again,  which  accordingly  he  did  }  and  i 

then  Taw  the  eyc  was  almoA  quite  whole ;  and  the  node, 

which  was  abnoA  as  big  as  a  ptdlet^s  egg,  was  fuppa- 

nited ;  and  the  throat  ftrangely  aaoended ;  and,  to  be 

biief  (to  God's  KUtty  I  fpeak  it)  within  a  month  dif- 

«harged  itfelf  quite,  and  was  perleAly  healed,  and  fo 

'aontinues,  God  be  praiiĕd." 

Then  there  came  to  him  one  M argaret  Mack(hane  of 
BalliBecly,  in  the  pariOi  of  Iafmore,  who  had  been  af- 
<!i£led  with  the  evil  above  feven  years,  in  a  much  aore 
^lent  deme }  and  foon  after,  his  fame  increaSng,  he 
Cttied  thelamc  diiMfe  in  many  other  peribns  fbr  thiee 
yean.  He  did  not  meddle  all  this  time  with  any  other 
diAcmpci }  till  aboat  the  end  of  theie  three  years,  tiic 
ague  growing  epidemical,  he  fou»d,  as  £bnnerly,  that 
thera  was  benowed  on  hiai  the  gift  of  curiitg  that  di> 
(ea(ĕ.  He  cored  Colonel  Phaire,  of  Cahirmony  in  the 
caonty  af  Corke,  of  an  ague,  and  aiterwards  many  other 
peribm  of  di&reat  diftempen,  by  Aroking ;  fo  that  his 
name  was  wanderfully  cried  up,  as  if  fome  divine  per- 
Ibn  h«d  been  fent  irom  above.  Januaiy  1665-6,  he 
came  <ms  to  Engknd,  at  dte  i«q«efl  of  the  earl  of  Or«^ 
leiy  }  in  order  to  cure  the  lady  of  the  lord-viiicount 
Coiraniy,  ot  Ragley  in  Warwickthire,  who  had  for  many 
years  la^Mured  nnder  a  moft  violent  headache.  He 
ilaid  at  Ragley  three  weeks  or  a  month ;  and  thoueh 
he  fiuted  in  his  endeavours  to  relieve  that  lady,  he 
cured  V8ft  numbers  of  people  in  thofe  parts  and  at  Wor- 
ccAer. 

Thottgh  we  are  no  {iriends  to  tne  manrellous,  nor  be- 
lieve  it  poAiblĕ  that  either  the  king's  evil  or  ague  can  be 
cuicd  by  Araking  or  liridion  of  any  kind,  whetner  gentle 
or  fevere,  we  have  no  heiitation  to  acknowledge  that 
many  cures  sught  be  performed  by  Mr  Greatrakes. 
£vcry  TeOeAing  perfon  who  reads  the  ibregoin^  account 
which  he  gives  of  himrelf  will  fee  that  he  was  an  enthu- 
Sad,  and  believed  himrelf  guided  by  a  particular  revela- 
tion  ;  and  fuch  is  the  credulity  of  mankind,  that  his  pre- 
tenRons  wete  readily  admitted,  and  men  crouded  with 
eageme&  to  be  rclieved  of  their  difeafes.  But  it  is  well 
known  to  )Ayficians,  that  in  many  CBfes  the  imagination 
has  acoompliihed  cures  as  wonderftiI  as  the  force  of  me- 
didiie.  It  is  owing  chieAy  to  the  induence  of  imagina- 
tion  that  we  have  fo  many  accounts  from  people  of  ve» 
lacity  of  the  wonderiul  e£fe£te  of  quack  medicines.  We 
are  perfe£Ily  aiTuied  that  thefe  medicines,  by  their  na- 
tural  opeiatian,  can  never  produce  the  effefts.  afcribed 
to  them ;  (x  theie  is  no  kind  af  proportion  between 
the  medicine  and  tbe  effisd  produoed,  and  often  no  can« 
Be&ion  between  the  medicine  and  the  diieafe. 

STROMATEUS,  a  genus  of  fi(hes  belonging  to  th« 
oider  of  apodes.     See  Ichthyoloot  Lidtx. 

STROMBOLI,  the  aaoil  northem  of  the  Lipari 
iHandi.  It  ii  a  volcano,  which  coi^ntly  ditchargea 
mncb  dtt  and  fiBoke.  It  rifes  in  a  contcal  fbrm  abow 
thc  faifrce  of  the  fea.  On  the  eaft  fide  it  has  three  or 
fbar  littlr  craters  ranged  near  each  other,  nak  at  the 
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fummit,  but  on  the  declirity,  nearly  at  two-tUrds  of  its  StnmbeS 
height.  But  as  the  furface  of  the  volcano  is  veiy  rug-  .  ll 
gea  and  interfe£led  vrith  hollow  ways,  it  may  be  nata-  '^J^  • 
rally  concluded,  that  at  the  time  of  fome  great  eruption, 
the  fummit  and  a  part  of  tiiis  fide  fell  in,  as  maft  haw 
happened  alfo  to  Vefuvius ;  confequently,  the  commoa 
.chimney  is  at  this  day  on  the  declirity,  allhough  al- 
ways  in  the  centre  of  the  whole  bafe.  It  is  inhabited 
notwithHanding  its  fires ;  but  caie  is  taken  to  avoid  the 
proximity  of  tbe  crater,  which  is  yet  much  to  be  feared. 
"  I  was  affured  (fays  M.  de  Luc)  by  an  EngliOunan, 
who,  like  me,  had  the  curioBty  to  vifit  tliefe  il|es,  that 
the  fine  weather  faaving  inrited  liin  and  his  campany 
to  land  at  Stromboli,  they  aCcended  a  volcano,  whoie 
craters  at  that  tiine  threw  out  nolhing  ;  bttt  that  wliile 
they  were  attentively  viewing  ahem,  unapptehenfive  of 
any  danger,  they  were  foddenly  faluted  by  fuch  a  fii- 
rious  diidiarge,  as  to  lie  obliged  to  retreat  with  preci- 
pitation,  and  not  without^nne  of  the  company  beinj^ 
woundcd  by  a  piece  of  fcoria."  Of  all  tiie  volcanoes 
recorded  in  hiAory,  Stromboli  feems  to  be  the  only  one 
that  burns  without  ceafing.  Etna  and  Vefuritts  often 
lie  quiet  for'  many  months,  and  even  years,  without' 
the>leaft  appearance  of  fire ;  but  Stromboli  is  ever  at 
work,  and  for  ages  paft  has  been  looked  upon  as  the 

freat  Ughthoufe  of  thefe  feas.    £.  Long.  15.  45.  N. 
.at.  30.  o. 

STROMBUS,  a  genus  of  fhell-fiai.  See  Cokcho- 
i,eGY  IiuieK. 

STRONGOLI,  a  town  of  the  kingdom  of  Naples, 
vrith  a  bilhop's  lee.  It  is  fituated  on  a  tugged  moun- 
tain,  is  about  three  miles  from  thc  fea,  and  feven  north 
from  St  Severino.  -  It  is  fttppored  to  be  the  ancient  P«- 
telia^  wliich'  made  a  Gonfpicuous  Ggute  in  the  fecond 
Punic  war  by  its  obilinate  refiftance  againtt  HannibaL 
Near  its  walls  MarceUus  the  rival  of  Hannibal  was  flain 
in  a  fkirmi(h.     £.  Long.  17.  26.  N.  LaL  39.  20. 

STRONTITES,  or  STRONTtAN  earth,  fo  called 
from  having  been  dircovered  at  Stroatian  in  Scotland. 
See  Chemistry  Index. 

STROPHE,  in  ancient  poetry,  a  certwn  number  of 
verfes,  including  a  perfe£t  fenfe,  and  mAing  the  fiiil 
part  of  an  ode.    See  Poetry,  N"  130. 

Sf  RUM.£,  fcrophulous  tumouts  arifing  on  the  neck 
and  thioat,  conRituling  what  is  commonly  called  the 
tiitg''t  evi/.     See  Mesicime  Index. 

STRUMPFIA,  a  genus  of  plants  belonging  to  the 
clafs  fyn);enefia.     See  Botant  Iadex. 

STRUTHIO,  a  )^nus  of  Inrds  belonging  to  theor» 
der  of  grallas.     See  Orkithology  Ittdex. 

STRUTHIOLA,  a  genus  of  plants  belonging  to  the 
clafs  of  tetrandria.     See  BoTANY  ladete. 

STRYCHNOS,  a  genus  of  plants  bebnging  to  the 
clafs  pentandria,  and  tn  the  natural  fyftem  ranging  un- 
der  ihe  28th  order,  lund*.     See  Botant  Indix. 

STRYMON,  in  Ancient  Gtographii^  formerly  Con<y- 
nut;  a  river  confUtuting  the  ancient  limits  of  Macedo- 
nia  and  Thrace  ;  rifing  m  Mount  Scombms  (Ariftotle). 
Authors  differ  as  to  tbe  modem  name  of  this  river. 

STRYPE,  John,  was  defcended  from  a  German  fa- 
mily,  bom  at  London,  and  educated  at  Cambridge.  He 
was  vicar  of  Low  Layton  in  Effex,  and  diftingui(hed 
himfelf  by  his  compilations  of  Iives  and  Memoiri ;  in 
which,  as  Dr  Birch  tematks,  his  Sdelity  and  induiiSry 
will  alwajrs  give  a  valne  to  his  watings,  however  defti- 
jG  tme 
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_       ^tute  they  may  bc  of  tlie  graces  <rf  llyle.     He  died  m 

*  '737«  *'f'*'^  having  enjoyed  hi»  yicarage  near  68  years. 
STUART,  Dr  Gilbert,  was  bom  at  Edinburgh 
}n  tbe  year  1742.  Hit  fatbec  Mr  George  Stuart  was 
profeflror  of  bumanity  in  the  uiuverfily,  and  a  man  of 
conMerable  cminence  for  his  claiTical  taile  and  litera- 
ture.  For  the(e  accompIi(bments  he  was  probably  in- 
dcbted  in  no  fmall  degree  to  his  relation  the  celebrated 
Ruddiman,  with  whom  both  he  and  bis  fon  convericd 
bmiliarly,  though  they  afterwards  united  to  injure  his 
£ime. 

Gilbert  having  fini{hed  his  cladical  and  philofophical 
iludies  in  the  grammar-fchool  and  univer{ily,  appUcd 
)umfelf  to  jurifprudence,  wichout  followtng,  or  probably 
intending  to  foUow,  the  pro^eilion  of  the  law.  For  ihat 
profellion  he  has  been  reprerented  as  unqualiiied  by  in- 
dolence  j  by  a  palTion  which  at  a  very  carly  period  of 
lile  be  difplayed  for  general  literatarc  }  or  by  boundlefs 
dilTipation  : — and  all  tbefc  circumllanccs  may  have  con- 
tributed  to  make  bim  relinqui(h  purfuits  in  which  he 
could  hope  to  fucceed  only  by  patient  perfeverance  and 
ilri6t  decorum  of  manners.  Tltat  he  did  not  walle  bis 
youth  in  idlenef$,  is,  however,  evident  fiom  An  Hiilori- 
cal  DiSertation  conceming  the  Antiquity  of  the  £riti(h 
Conftitution,  which  be  publiHied  beibre  he  had  com- 
f  leled  his  twenty-fecond  year,  ^nd  which  had  fo  much 
merit  as  to  induce  the  univerr>ty  of  Ediuburgh  to  confer 
itpon  the  author,  though  fo  youog  a  man,  the  degree  of 
LL.D. 

AfteT  a  (ludious  interval  of  fome  years,  he  produced 
a  valuable  work,  under  ihc  title  of  A  View  of  Society 
•in  Europc,  in  its  Progrefs  from  Rudcnefs  to  Refinement ; 
or,  Inq(HTies  conccrning  the  Hiilory  of  Laws,  Govern- 
°  ment,  and  Minners.  He  had  read  and  mediuted  with 
patience  on  the  mo(t  important  monuments  of  the  mid- 
dle  ages  ;  and  in  this  volume  (which  fpeedily  reached  a 
fecord  edition)  he  aimed  chicAy  at  the  praife  of  origina- 
lity  and  invention,  and  difcovered  an  induAry  that  is  fcl- 
dom  conne^led  with  ability  and  difcernment.  About 
thc  time  of  the  publication  of  the  fir(l  edition  of  this 
performance,  having  turned  his  thoughts  to  an  acade- 
mical  life,  hĕ  alked  for  the  pro^ciToillHp  of  public  law 
in  the  univerfity  of  Edinburgh.  According  to  his  own 
account  he  had  been  promifed  that  place  by  the  mini- 
Her,  but  had  the  mortification  to  fee  th.e  profefror(hip 
bellowed  on  anolher,  and  all  his  hopes  blaAcd  by  the  in- 
lluence  of  Dr  Robertfon,  whom  he  reprefented  as  under 
obligations  to  him. 

To  the  writer  of  this  arlTcIe,  tvho  was  a  ftr!inger  to 
^thele  rival  candidates  for  hiiiorical  fame,  this  pari  of  the 
flory  feems  very  Incrediblc  ;  as  it  Is  not  ea^  to  conce5ve 
liow  it  ever  could  be  in  the  powcr  of  Dr  Stuart  to  ren- 
der  to  the  learned  Principal  any  eiTcntial  fervice.  It 
%vas  believed  indeed  by  the  earl  of  Buchan,  and  by 
others,  who  oTiferved'  that  the  illiberal  jealoilfy  not  un- 
frequent  Tn  the  world  of  letlers,  was  protjably  the  rource 
of  this  oppoHtion  ;  xvhich  entirely  trcke  the  intimacy  of 
two  perfuns  who,  before  that  lime,  were  undetAood  to 
be  on  the  moft  friendly  footing  with  each  other.  In- 
gratilude,  however,  is  as  likely  lo'have  bcen  tbe  vice  of 
Dr  Stuart  as  of  Dr  Robertfon  ;  for  we  have  been  told 
•  Ciate/rj  by  a  writer  *,  who,  at  lerrt  in  one  in(?ance,  has  com- 
l^»"i^/'  plctely  proved  ivhat  he  affirms,  tliat  "  Tuch  was  Gilbert 
Stuart's  laxity  of  principle  as  a  man,  that  he  confidered 
ingratltud:;  as  cae  of  ihc  moll  'venial  fins ;.  fuch  was  Ms 
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conceit  as  •  writer,  that  he  regarded  no  one's  merits  but 
his  own  ;  fuch  were  his  dlfappointmen'tS,  both  as  a  writer 
and  a  man,  that  he  allowea  his  peevllhnefs  to  four  tnto 
malice,  and  indulged  bis  malcyolence  till  it  fettled  in 
corruption." 

Soon  after  thls  dlfappoIntment,  Dr  Stuart  went  to 
London,  where  he  became  from  1768  to  1774  one  of 
the  wti  tet  8  of  the  Monthly  Review.  In  1 7  7  2  Dr  Adam, 
rcAor  of  the  high-rchool  at  Edinburgh,  publi(bed  a  La- 
tin  Grammar,  which  he  Intended  as  an  improycmcnt  of 
the  famou$  Ruddiman's.  Stuart  attacked  bim  In  a  pam- 
phlet  under  the  name  of  Bujhbt/,  and  treated  him  witb 
much  fcverity.  In  doing  this,  be  was  probably  aAuated 
more  by  fome  pcrfonal  diilike  of  Dr  Adam  than  by  ic- 
gard  for  the  memory  of  his  leamed  relation  ;  for  on 
other  occaHons  he  (howed  fuf{iciently  that  he  had  no  re- 
gard  to  Ruddiman^s  honour  as  a  grammarian^  editor,  or 
critic. 

In  1774  he  returaed  to  his  native  city,  andbegan  tlie 
Edinburgh  Magasinc  and  Revicw,  in  wbich  he  dilcuSĕd 
the  libcrty  and  conAitution  of  England,  and  diftingui(b- 
ed  himfelf  by  an  inquiiy  into  the  charader  of  John  Knoi 
the  reformer,  whofe  principles  he  reprobated  in  the 
fevereft  terms.  About  this  time  he  revi(ed  and  publiih- 
ed  SulUvan's  Le£lures  on  the  Conftitution  of  Enebnd. 
Soon  aitcr  he  tumed  his  thoughts  to  the  hiftory  of  Scot» 
land,  and  publiftked  ObfervatioD$  concĕrning  its  Public 
Law  and  Conftitutional  Hiftory  ;  in  which  he  examined 
with  a  ciitical  care  the  preliminary  book  to  Dr  Robett- 
fon'$  HiUory.  His  ncxt  work  was  ITie  Hirtory  of  die 
Rcformation  ;  a  book  which  deferves  praife  "Tor  tbe  eafy 
dignity  of  the  narrative,  and  for  ftrift  impartiality.  His 
laft  great  work,  The  Hiftory  of  Scotland  froni  the  Eft»- 
bliftiment  of  the  Refortnatibn  to  the  Death  of  Qu«b 
Mary,  which  appeared  in  1782,113$  been  very  gme- 
rally  read  and  adroired.  His  purpofe  was  to  yindicate 
the  charadler  of  the  injured  queen,  and  expoiĕ  the  wtak- 
nefs  of  the  8*guments  by  which  Dr  Robertibn  had  cn- 
dt:avoured  to  prove  her  guilty  :  but  though  the  flylc  cf 
this  work  is  his  own,  it  contitins  very  little  mattcr  which 
was  not  iumilhed  by  Goodall  and  Tytler ;  and  it  is  with 
the  arms  which  thcfe  two  wrilers  put  into  his  handsthat 
Dr  Stuart  attacked  his  great  «ntagbniR. 

In  1782  he  once  more  vifited  London,  >nd  engapd 
in  thc  Political  Herald  and  LngliOi  Revicw  ;  but  tke 
jaundicc  and  dropiy  increafing  on  him,  be  Tctutied  by 
(ea  to  his  nalive  country,  where  he  died  in  tbe  honiie  of 
lis  father  on  the  ijth  of  Auguft  1786. 

In  hb  perfon  Dr  Slaart  tras  about  the  Biiddle  fixe  and 
juAly  proportioned.  His  countenance  viw  modcR  »d 
expre(riv*,  fometimes  glowing  with  fen^m«its  of  iHeiid- 
Airp,  of  which  be  was  truly  ruft<ept5ble,  ia«d  at  oihers 
darting  that  falire  and  indignation  at  fol]y  and  vice  which 
appear  in  fome  of  his  wntings.  He  ttas  a  boon  t<m- 
panion  ;  and,  with  a  conftitution  that  might  have  ilood 
the  ihock  of  ages,  he  fell  a  pteinaati  mhrtyT  to  iiitea»- 
perance.  Hts  talents  were  certainly  great,  and  hk  wii- 
tings  are  ufefnt ;  but  he  ieems  to  have  b««n  itiAaeMtd 
more  by  pairion  than  prejudice,'  and  in'  Ids  charidet 
there  was  not  mnch  to  be  imitated. 

STUCCO,  in  building,  a  compofition  of  wbitc  «Mir. 
ble  rulveri('ed,  and  mi.xcd  wilh  plall«T  of  litile  ^  ««d  i^e 
whole  being  (Vfted  and  wrougbt  up  wiih  ■water,  isto  be 
ufed  like  common  plafter  :  ihis  is  called  by  PUny  utr- 
tnorii!xm  o^t,  atid  albariuth  opusi 
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k(o.  A  pat;:nt  lias  been  granted  to  Mr  B.  Higgins  for  in- 
■y*"^  venting  a  new  kind  of  (lucco,  or  waler-cement,  more 
firm'and  durable  than  any  heretofore.  Its  comporition, 
as  extcaded  from  ihe  ^peciiication  iigned  by  himrelf,  is 
&s  follows  :  "  Drift-fand,  or  quariy  (a)  fand,  which 
conSAs  chieAy  of  hard  quartofe  flat'Kiced  grains  with 
Iharp  anglts  ;  which  is  the  ireefl,  or  may  be  moll  eaAlJr 
freed  by  walhing,  from  clay,  falts,  and  calcareous,  gyp- 
{ĕous,  or  other  grains  le(s  hard  and  durable  than  quart2  } 
■which  contains  the  ^mallcA  quanlily  of  pyrites  or  heavy 
me^allic  matter  infeparable  by  wadiing ;  and  which  fuf- 
fer$  the  fmallefl  diminution  of  it!!  bulk  in  waOiing  in  the 
foUowir.g  manner-l— is  to  be  preferted  before  any  other. 
And  where  a  coarfe  and  a  nne  fand  of  this  kind,  and 
correfponding  in  the  iT^e  of  iheir  grains  with  the  coarfe 
and  fine  fands  hereafter  de(cribcd,  cannot  be  eafily 
jprocured,  let  fuch  fand  of  the  foregoing  quality  be  cho- 
icn  as  may  be  forted  and  cleenfed  in  the  following  man- 
ner  : 

"  Lct  the  n»nd  he  fiftcd  in  Areaming  clear  waler, 
through  a  fieve  which  (hall  give  paAage  to  all  fuch 
graius  as  donot'exceed  one-fixteenth  of  an  inch  in  dia- 
tneter  •,  and  let  tlic  ftream  of  waler  and  the  (lfting  be  re- 
gulated  fo  that  all  the  fand,  which  is  much  finer  than 
thc  Lynn-land  commonly  ufcd  in  ihe  London  g1afs- 
houfcs,  togcther  with  clay  and  every  other  matter  Ipeci-- 
Acally  lighter  than  fand,  raay  be  waAied  away  with  the . 
fiream,  whilA  the  purer  and  coarfer  fand,  which  paAes 
through  the  fieve,  fubfides  in  a  convenient  receptacle, 
knd  whilA  the  coarfe  rubbiSi  and  rubble  remain  on  the 
&e7e  to  be  rejeded. 

"  Let  the  fand  which  thus  fubfides  in  the  receptacle 
fee  wa(hed  in  clean  Areaming  water  ihrough  a  finer 
fieve,  fo  as  to  be  further  cleanfed  and  forted  into  two 
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parcels  J  a'coarler,  which  wlll  re«ain  in  the  fleve  wlricli  Stne(», 
is  to  give  paiTage  to  fuch  grains  of  fand  Only  as  are  le6  ^^  ' 
than  one-thirtieth  of  an  inch  in  diameter,  and  which  is 
to  bc  faved  apart  under  ihe  name  of  coarfefandi  and  a 
finer,  which  will  pa^s  through  the  fieve  »nd  fubfid« 
in  the  water,  and  which  is  to  be  faved  apart  under  the 
name  of_^/»f_/&n(/.— Let  the  coarr©  and  the  fine  fand  b« 
dricd  ftparately,  either  in  ihe  fun  or  on  a  clMn  iron« 
plate,  fet  on  a  cohvenient  fijrface,  in  the  manner  of  a 
iand-heat  (b). 

"  Let  lime  be  chofen  (c)  which  is  flone-lime,  whlch 
heats  ihe  mofl  in  Aaking,  and  fl.ikes  the  qutckefl  when 
duly  watered ;  which  is  the  frenieft  made  and  ciofeIl 
kept  i  which  diflblves  in  diAilled  vinegar  with  the  leall 
effervefcence,  artd  leaTCs  the  fmalleft  refidue  infoIuble, 
and  in  this  refidue  the  fmalleft  ^uantity  of  cky,  gypfum,  • 
or  martial  inatter.  ■ 

"  Let  the  limfe  choren  according  to  thefe  important 
rules  be  put  in  a  brars-wired  fieve  to  thc  quantify  of  14 
pounds.  Let  the  fieve  be  finer  than  either  of  the  fore» 
going  ;  the  finer,  the  better  it  will  be  :  let  the  lime-  be 
ilaked  (d)  by  plunging  it  in  a  butt  filled  with  foft  W8* 
ter,  And  raifing  it  out  quickly  and  ^aAPering  It  to  heat 
and  fume,  and  by  repeating  this  plunging  and  raifing 
alternately,  rnd  agitating  the  lime,  until  it  be  made  to 
pafs  through  thc  fiEve  into  the  water ;  and  let  the  part 
of  the  lime  which  does  not  eafily  pafs  through  the  fieve 
be  re}e£led  :  and  let  &efli  portions  of  the  lime  be  thus 
ufed,  until  as  many  (e)  ounces  of  lime  have  paiied 
through  the  fieve  as  there  are  quarts  of  water  in  the 
butt.  Let  the  water  thus  impregnated  fland  in  the  butt 
cIofely  covered  (P)  until  it  becomes  clear  j  and  through 
wooden  (c)  cocks  placed  at  diAerent  heights  in  tlie 
butt),  let  the  clear  iiquor  be  drawn  o?  as  fjfl  (h)  and' 
5  G  a  ■  ■    a$ 


(a)  "  This  i$  commonly  called  pit-fand. 

(8)  **  Xhe  fand  ought  to.be  Airred  up  continually  until  it  is  dried,  and  is  then  to  be  taken  oiT;  for  otherwIfe 
ihe  evaporation  will  be  very  ilow,  and  the  fand  yrhich  lies  next  the  iron  plate,  by  being  overheated,  will  be  difco- 
iDiued. 

(c)  "  The  preference  given  to  fione-lime  is  founded  on  the  prefent  praSice  in  the  buming  of  lime,  and  on  the 
«lofer  textare  of  it,  which  prevents  it  frora  being  fo  foon  injured  by  expofure  to  the  air  as  the  itkore  fpongy  chalk- 
lime  is  \  not  on  the  popular  notion  that  ftone-Iime  has  fomething  in  it  whereby  it  excels  the  beft  chalk  in  the  ce- 
menling  prc^rties.  The  gypfum  contained  in  Iime-ftone  remains  unultered,  or  very  little  altered,  in  the  lime, 
after  the  buming  }  but  it  is  not  to  be  espeded  that  clay  or  martial  matter  Aiould  be  found  in  their  native  ftate  in 
well-bumed  lime  •■,  for  they  conciete  or  vitrify  with  a  part  of  the  calcaieous  eartb,  and  conftitute  the  hard  grains 
or  lumpis  which  remain  undiflblved  in  weak  acids,  or  are  feparable  from  the  Aaked  lime  by  fifting  it  immediately 
through  a  fieve. 

(d)  "  This  Aiethod  of  impregnating  the  walcr  with  lime  is  not  the  only  one  which  may  be  adopted.  It  is,  how- 
«ver,  preferred  bcfore  olhers,  becaufe  the  water  clears  the  fooner  inconfequence  of  its  being  warmed  by  the  Aaking 
Ume  ;  and  the  gypfeous  part  o£  the  lime  does  not  diifufe  itfelf  in  the  water  ib  frecly  in  this  way  as  it  does  when  the 
)ime  is.  ilaked  to  fine  ])0wder  ia  the  common  melhod,  .»nd  is  then  blended  with  the  water ;  for  the  gypfeous  part  of 
tbe  lime  Aakes  at  grA  into  grains  rather  thaa  into  fine  powder,  and  will  remain  on  the  fieve  after  the  pure  lime  has 
palTed  through,  long  enough  to  admit  of  the  intended  ^eparation  ;  but.  when  the  lirae  is  othemife  Aaked,  the  gyp- 
ieouS  grains  bave  time  to  flake  to  a  finer  posvder,  and  paAing  through  the  fieve,  diflblve  in  the  ivater  along  with 
Uie  lime.  I  have  imagined  that  other  adv£ntages  attended  this  metliod  of  preparing  the  lime-water,  but  I  cannot 
.yet  fpeak  of  tbem  with  precifion. 

(f )  "  If  the  water  contaln*  no  more  aciduloas  gas  thao  is  ufually  foun4  in  river  or  rain  water,  a  fourlh  part  of 
th»s  quantity  of  lime,  or  lefs,  will  \>t  fufficient. 

(r)  "  The  calcareous  cruft  which  forms.on  the  fu;;face  of  the  ^valer  ouglit  not  to  be  broken,  for  it  aHiAs  in  ex- 
clwiing  the  air,  and  prevenling  the  «brorption  Df  acidulous  gas  whercby  the  lime-water  is  fpoiled. 

(o)  "  Brafs-cocks  are  apt  to  colour  a  part  of  the  liquor. 

(h)  "  Lirae-water  cannot  be  kept  many,  days  unimpaired,  in  any  veflels  that  are  not  perfe(ElIy  air-tight.  If 
the  liquor  be  drawn  off  before  it  clears^  it  will  contain  whiting,  which  is  injurious ;  and  if  it  be  not  indantly 
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gupr  made  with  ,it. 

"  Let  '^6  pounds  of  the  aToreiaid  choren  lime  'be  fla- 
kcd,'  by  gradually  fprinkling  bn  it,  ar.d  efpecially  on 
the  unAaked  pieces,  the  cementing  liquQr,  in  a  cl6re 
(k)  deai)  place.  J^t  tKe  Aaked  partbe  immediately 
fi.J, fifted  througlji  ^^e  laft.mentioned  fiine'brars-wired 
ueve :  Let  the  lime  wbich  palTes  be  ufed  inHantly,  or 
)(Wt  in  air-tight  YeiTels,  and  let  the  part  of  tlic  lime 
^wlnch  doM  not  pai^  tbrough  the  lieve  be  rejefted  (m).— 
'rhi»  Cjierjjchĕr  part  of  the  Bme  which  pafles  tnrough 
the  Revt  I  <:^\  purijied  lime. 

"  Let  bone-a(h  be  prepared  in  the  ufaal  manner,  by 

fcindii)£  tbe  whiteA  bumt  bones,  but  let  it  be  lifted,  to 
e  mucn  finer  than  the  bone-alh  commonly  foId  Tor  ma- 
k^g  cupels. 

"  The  moft  cUgible  materiats  tai  making  my  cement 
being  thus  prepared,  take  j6  pounds  of  the  coarfe  fand 
KfA  42  pounds  of  the  fine  fand  ;  mix  them  on  a  large 

'  plank  of  hard  WQod  placed  hoiizonta11y ;  then  fpread 
the  fand  fo  that  it  may  ftand  to  the  height  of  Gx  laches, 

'  with  a  ^at  furface  on  the  plank ;  wet  it  with  the  ce- 
menting  liquor ;  and  let  any  fuperfluous  quantity  of  the 
liq^or,  which  the  fand  in  the  condition  defcribed  cannot 
retun,  floW  away  off  the  plank.  To  the  wetted  fand 
*dd  14  poands  of  the  putreGed  Ume  in  feveral  fnccefltve 
portions,  inixing  and  beating  them  up  together  in  the 
nean  time  with  the  inHruments  generally  ufed  in  mak- 
ing  fine  mortar :  then  add  14  pounds  of  the  bone-afli  in 
fucceflive  portions,  mixing  and  beating  all  together. 
The  auicker  and  the  more  perfe£lly  ttieie  materials  are 
inixea  and  beaten  together,  and  the  fooncr  the  cement 
thus  formed  is  u(ed,  the  better  (n)  it  will  be.  This  I 
call  tbe  v>ater-eement  coarpe-grmHed,  which  is  to  be  ap> 


inbrtar  oi'  cOmmon  Itucco,  «td  driĕs  {bbiiiir,  it  oltght  to 
be  M-orked  expediUoufly  in  ril  cafes ;  'irtid  'm  Hhic^Aing, 
it  ought  tb  be  laid  on  by  iRding  the  troWil  nptnrds  -on 
it }  that  the  materiak  nfed  nlbDg  wiiB  -tlds  cement  in 
buiiaing,  6rihe  ground  0«  whichit  is  td  bt^lAHnlhtt. 
coing,  oiight  tb  be  weit  v^-etfcd  -with  the'temeiiHiig"fi- 
'quor  ini  the  inRatil  of  !aying  *nth^  tementj  and  that 
the  cemcnling  Iiquor  is  to  be  ufed  when  it  is  neceSiuy 
to  molAen  the  cement,  or  whett  s' nquid  is  icquired  to 
facilitate  the  Aoaliilg  ofthi;'ceii<ent.  '.'■" 

"  "When  fcch  cem«in('W  .rtqtiired  tb  t«  of  a  finer '■{«. 
fure,  takĕ  98  poun'Js  t>ftiie#i^  6nd,"  Wet'  it  -wiiB  tke 
cementing  liouor','  aiid  YAix  It  wi:(h  tb4  ptmGed  Haie  ttid 
the  bone.afl)  m  tliie  ({udtitities^aitd^Ulhe  m^ner  abore 
defcr'ibe<j;  with  tkiii><Sfferencetnily','  that  i^  ponnilraC 
liine,  or  (6)  thereabouts,  are  to  be  ufed  !hftead  of  14 
pounds,  1f  thc  greatiii'  baft;.of  the  faiid;'bc  as  Bncas 
Ljmn-fand.  Thii  I  em'V!ater-thiientjnie-grained.  h, 
is  to  be  ufed  in  givingtbe  lilttoiting,  br^the'  fihifli  to 
any  work  lnten<fed  tb  iffi{tVtte  tlte  fitter-grtiincd  ftones  w 
Aucca  Butitmaytie 'a{ipfieff  t6  alt-the  ules  of  the 
water-cement  coarie-grained,  atld  fh  (he  fainc  mao. 
ner.  '     '  ■   -" "  •     ■' ^'-  ■     '    " 

"  When  fbr  any  of  the  foregoing '-^urpole»  rf  pwnt- 
ing,  building,  &c.  fuch  a  cemi^nt  is  required  modi 
cheaper  and  coarrer-grainedj  t^en '  mtich  coariiir  dean 
fand  than  the  ^oregoing^toariii^^and,  ot  wdl-wafiied  fiiie 
rubble,  is  to  be  proVided.  Of  tjlls  cA^  feAd  or  tnbbie 
take  (6  pounds,  of  the  foregoing  cbarife''fent!  28  ponnds^ 
and  ofthe-fine  iand  '14  p<iundt ;,  mi.  iSiefAafytsiUtk, 
and  i^etting  them  wiUi  the  cbmetiAigiii^^ltt  tbe^^)^ 
going  ^nner,  a<ld '  14  p<iuii^  ^  foui^WbMt  iels,  of 
die  (p)  purifiedliine,  vai  iheii  1%  Wnd»'^*  liinteillrbt 

•■■-'--'••  •    '    '  >      ■       .rili.  .wo;^   II-.. M    ,r';i./ld(i 


ufed  after  it  is  <irawn  limpid  firom  the  bHtt  into  opcn  yeffels,  it  W)U  grow  turbid  again,  and.  depdit  the  liae 
changcd  to  whiting  biy  the  gas  abforbed  from  the  air.  The  calcareous  matter  whicli  Tub^deS  ii("l£</lMitt  t^iUJilci 
whiting  the  more  nearly  as  tbe  limf[  has  been  more  fparingly  employed ;  in  the  contrary  circiunititn<3&,  S^ 

iiroaches  to  the  nature  9^  Uqie ;  and  in  the.intermediate  ftatc,  it  is  fit  for  the  conunon  coiiipoihSbii  of  iib^^UaAKj^ 
br  infide  ftucco.  r-,.  .-^trsb  ..« 

(l)  "  At  the  time  of  writing  this  fpecJfical;i(^,  I  jpreferred  this  tenn  b^&re  that  of  lime-waUt.  <MMn^n&h 
I  ha([J  not  fufficiently  exam!ned,  '.  ...      ,.         ,.....'.'  '     ,  .'        '      '*     . 

-(|C)  "  The  yapour  which  ariies  in  the  CLaking  pf  lime  contributes  greatly  toif]be'ilaking'6rtlief<i"]ffifciekSil&£'iie 

ted,  by  applyinglttothkBaebej^dW'»'^'!»'»^ 


.in  Lts  way  ;  and  an  unncceSary  wafte  of  thc  liquo|:  is.'prevented^    y.  i./a- 

vei"tl,  which  raay  rettrain  the  iflue  of  the  vapour,  and  direĕ^  it  through  the  mafs';  If 'miite  (^' th^^.-li^til^Lli^  i6d 
,.than  is  necciTary  to  flike  ^he  lime.  it  .y^ll«reate  error  in  iveighing  the  Aaked  powder,  iu»j'Vrin'^r^^i;jifa('Wit 
£rom  paAing  freely  through  ^he  fieve.  The  liq«ud  is  therefo^e  to  be  uied  fpar!ngly,  tf&d  tht  1iQ^'WUc!ii  lus'diMped 
hs  aAion  is  to  be  fprinkled  apart  with  ^fli  Iiquor.  «j    "  ''  '''    -"'''•      "'.-'■' 

(I.)  "  Vfhen  the  aggregation  <)f  th«  luroltis  of  lime  is  thus  broken/ It  is  impaired  hittdl  fi»(Me^'arilSk  H  i»'  U,'jAe 
^iirmer  ftate,  becauie  tjhĕ  ^ir  nfore  free]7  pervades  if.  ,  "       '        '^' '  "'  *'''''' 

.  (jji)- "  Becauie  tt  cqnfift«  ijt.hete^^geneous  matte]f  or  of  Hl-bumt  lime  j  whicli  lafi  WiA  taki^w^^jkklit^iti^pA. 
fieve,  if  the  lime  be  not  ims«ed«t<:V  ^f?P*l  *f*'^ '^«  ^*^'"&  sg''*'*^^^  t^  '••'-'-        .:^..  (,.ii..-.^nij 

(k)  "  Thefe  proportions  aff,)^j^ded,,for  a  cement  made  with  ihatp  bnd,  ^cwliiCitiAittbM^^^njrai^lKiikdni^- 
i.i^here  it is  nc<;pffai7  to  guard,agamft  tjie  cffecW  of  hot  weather  and  raln.    In  getieral,]  half  thit" ^^uinUt^  ^bone- 
^«ihes  ,will  be  knxn&  fufiicient,;,.aiw.aIthough  the  incru^atipn  in  tliis  latter  cale  will  n«t'  ljutd^''«c^nr  tokit^  >t ; 
.  trill  be  oltimalely  ftronger,  pTaviaed  the  weather  be  &vourable.  ''         1.   ••/'  -'...i  ,ij    .•    iia^i 

"  The  injuries  whicb  lime  and  mortar  fuftain  by  expofure  to  the  air,  beibre  the  cemeni'!$  fina%  jp^cM^W^i^^^Mi. 
c&ent  ftate,  are  great ;  and  thcTefore  our  cepnent  is  tbe  worfe  for  l>eiqg  long  beaten,  bot  tlie  better  i^|isi,ai^al]r> 
^aten  until  the  niixture  is  effe£ie<l,  an^^o  longer.  .        .     tv^,  ^r    i.  . 

(o)  "  The  quantity  of  bone-aflies  is  not  to  be  increaled  witli  tliat  of  tlie  Bme  }  bai^  ik  to'{f^1e||l^^%^fiK 
«xpofureandpnrpofesofthe  work  willadroit.  .rfj«    •    M.in,^ 

(r)  '^  Bccauiie  Idt  lime  is  nece^aijr,  u  tlie  laad  it  coarlcr. 
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W  ■  '^T  already  deft 

Jbswhile,  whiw   .      .  .     -  ^      ,,  ,,-,,..  -  .    ,  .  .  -    

«ih  BK  to  be  cHofeQ,  ,(^j:»jbm,  ^od  £rajjt>one-a(h  poi^der,  !&aH  inot  l>i  moie  than  flx  times  the  weight  of 
foniied  of  balf-hurntbonea^are  tO,be  choTen  to  make  tbe  ^me,,nor  lefs  than  iour  times  its  weight.  The 
ihe  (;cpaent  gray ;  and  aoy  otW  ^olour  of '  the  cement  greater  the  q_uanliiy  6F  Hme  within  thefe  Timi^,  the 
is  obtajued,  eith^r.by  chooCng  colourcd  fand,  ojr  |>y  th«  more  -mll  the  ceiuent  be  liable  tbcrack  by  qutck  drying, 
admijptm»,<^f  the  ,n<;cq5iify  quanlity  of  cploured  talc  in      ani  vice  verfa.'  '       '•  •'     ■ 

powder,  gr,  of,j5oloufed,  vitKOus,  or  metallic  powders,  ,  "  Where  futh,l«hd  as  T  pi^erer  cannot  bp  cohvenient' 
«r  othec  duubU  co}ouring  uigi:edients  commpi^Iy  ufed  in  ly  prdciired,  or  where  the  fand  cannot  be  conyementljr 
paint.                    , ,           .  M'a(hed  and  forted,  that  fand  which  mo(t  refembles  the 

"  To  the  end  titfit  fuch  a  ^ter-cement  as  t  hare  de-     mixture  of  coarfe  and  fipe  fand  above  prcfcitbed,  n^y 

fcribed  may  be  made  »  uTe^ujl  *S.it  is,poSGble.  iq  all  cur-  1)e  uiĕd  as  I  have  dire5|ed,  proyided  due  attention  u 

cnnUlanpe»  jpand  that  no  pcrfon  tjiay  imagine.tlia(,my  '     "  •'   ■'  --^- ■  "-■•■  -         •,..-..-  » 

claim,«pd,fig^t  undq  lliele  lctb^rs-patent  «nay  be  eluded 
.bj  diYBrj,vana);^ops,  whicl^  jjjj^r  be  made  in  fhe  fdregp- 

iig  prace6  wJlhout.producing  anj  notable  4efe^  i"^*     ^*ny  body,  pr  baked  carih  grofsiy  powde^i^  \\rj,  'aml 

{i^ement}  W)d  to,th«  end  thaj-t^^e  jajBciple|5  p?  this  art,     Torted  nearly  to  the  Crcs  above  prefcribed' for  hnt,  may 

«s  well  ts  the  art  itfelf,  of  makmg  my  cement,'  ma^'be  ^be  ofed  in  the  place  of  ^and,  meafure  for  meaiu^e,  but 

gathcsred  from  this  fpeci$cation  m)d  perpetu^^  to  the     not  weight  for  wetght,  unle^  {uch  grofs  powder  be  a* 

igublic  ;  I  Aiall  add  ihe  following  obierv^tlons : ,  ^  '    _        beayy  fpecificaliy  as  fand.  

•*  This  my  waler-cemejit,  whelher  th.c  qoarfe  pr 'fine  ,  "  Sand  may  be  cleanted  from  every  fofter,  lighter,. 
.grained,  is  applicablc  iu>  torming  aruficial  (lonc,  by  ina-  and  lcfs  dui^bie  toaitcr,  and  from  that  part  of  the  fand  ' 
king  altemate  layers.of  the  cement  and  of  flint,  hard  whlcli  is  lod  fitie,  by  various  methods  prckrahle  (x),  . 
Aonc,  or  brick,  in  monlds  of  the  figure  of  the  intended     ip  pertun  circumAances, '  to   that  whicn   t  have  de<  - 

flone,  and  by  expofing  the  maffcs  lo  Tormed  to  the  open  Tcribed. 
(jj^)  air  to  hardcn.         _          ^                          ..   ,  "  yaier  may  bf'foui;id  naturalljr'freefromfiiablems,  , 

"  When  fuch  cement  is  rcquired  for.water  (r)  fences,     felen5te,  or  clay  j  fucb"water  may,  withoiit  aiiy  ndtable 

two-tbirds  of  the  pr^cnbed  quantity  of  bonc-a(hes  are     inconvenience^  be  ured  in  the"place  of  the  cemchdngli. 

to  be  omitted  ,  apd  in  thc  place  thereof  an  equal  mea-     quor  ;  aiid  watcr  approaching  this  Rate  iyill'  nbt  ttquite 

.dire  of  p«wden»a  te,rras  is  to  be  ufed ;  and  if  the  land     h>  much  limc  as  t  have  ordered  t6'  make  the  cementing 

«mployed  be.  lyol  of  the  coarfeft  (brt,  more  tcrras  muft     Iiquor;  and  a  cementing  liauorTuAicientlyuIe^ul  may 

'Jn^added,  (p  tha,t  the  teix»s  (baU  be  by  wcight  one-iixth     be  made  by  varIous  meihods  6f  mising  Uineand  w.9ter 

'^t  of  the  w/eight  Qf,fhe  jjijdf,  '     ,  _       in  the  dcTcribed  proportions,  or  hearly  k>. ',"' " '    "^  '    ' 

1,     •♦  When  lup^  *  cement  Is  rcquired  of  thc  Gnelt  grain  _      "  When  ftone-Hme  cann6t  be  procured,  "chalk-llme, 

•£9)  or  is  a  Euid  ^orm,  fo  that  ijt  may  be  applied  with  a  '  or  (hell-Iimc,  which  beft  i-efemb]cs  ilonc-lime,  in  the 

brttlh,  flint  powder,  or  the  powder  of  any  quartoIe  or     chara£tcrs  above  written  o£  lime,  may  be  U&d  in  Ae 

mannei 


I     (cfO  "  S»t  *«7  ""'^  "**  ^  f  xpoIed  to  Jth^  rahi  until  'lllky '  are  itmott'  a»'Rlron|f  sts  frdh  'Pferlland  Rone  j  ihd 
•ve^  tbea  thcT  ought  to  be  (hdtered  from  it  asmuch  as  the  circuroAanccS  wW  admit  '  Tbcf»'Ilcrnes  may  be  tnade  - 
,  iiery  bard  and  bcautifiil,  with  a  fmaU  expence  of  bone-afii,^,by  foakIng  them,  after  they  have  dried  thorougMy  ^d 
hardened,  in  thc  limc  liquor,  and  repcating  thb  procĕ&  twice  or  thrice,.at  ^Aant  intervak  of  liAĕ,'   Thc  like"ff- 
li^  i^  uperienced  in  inciuftatioi>f .      .,.,.,,,  ,.,.-,.  -•>    t       , 

(&)  ''  in  tny  experlments,  inartar  madc  with  t«fras-powdef,  itl  tlie  tf(hi1  'tntithad,  dp^s'  tidr  appear  to'  form  Ib 
AwX-*  cementior  watpr-^^i^es  as  tha.t  madc^  according  to  the  fpecification,  with  doarTe 'iarf<j ';  and'I  lee  nb'ffiore 
realbn  for  avoiding  thCjiA  of.  farid.iii  terras-mortar,  ^'han  theie'WoulH'^  ftt  WjĕAartgRone  froih  thii  einbankinent.  , 
Th^.bonc-alhesmeantin  tlui  placc  are'the'dai^g(aj;;.oirbItc'kIbt'</'  rioinbt-y^^^Miy  faakfi(ia  ttboutthi  6peta.. 
tion  of  them  in  this  inltance^  .'    .   ,.      ."     ,       ''  '"  '        ••'i'''  '■!•  ^'^ 

' ""^      ^.ihe'|ttrpdfe6f{ia«eifh- . 

coloar.  "tat  tfifilaft 
intention.  theini^^rc.mult  1^  as  thin  as  new  crean^,  and  lud  on' l^rilkiy ' j««'03i  ^  6iHi[h;  ]n  dry  t^cidbe^  ^  arid  a  1 
thick  ana  durable  coat  u  to  be  made  ^y  rcpeatecl  wa^Tng;  butis'n6irtb  M^^tnirSlrted/by^^yAn^  'a^hfckcr  Ik)uor; 
.  foe  tlie  a>atmi^witbitl¥s  l^is,apt.Jo  fcale.  whilA  the  forraer  endurili  iM  'Weii^e/teiic^h  lMg«r  than  any  otlks  ~ 
thin  calcareous  covenng  t^hat  tias  oeen  applied  in  this  way.  '  flne  j^elUlw-oieBi^^inK  tbeapĕd' cdmirihg  ingtecUeDt 
,,|^fiMJh4t«(h,  .wbtnit  if  req))ired  toinutate  Balh.Ildo'e,  or  the  vrarih-«^tefldH9^^^  ""'    "  '' 

.„,  (t)  "J  Iffea-fand,bewell  wattied  iu  irclh  water,  itJs  aigood  as^an^^othirrotei^llrid: '   '   ""  '    '■' 

(v)  "  The  cemcnt  made  with  thcre  and  thc  proper  quantities  of  purified,  lime  and  lime-water,  .are  inferior  to^^llie 

beft,  as  the  grains  of  the&  powden  arc  more  pcr!(habte  and  bnttlĕ  thitk  thbft  tit6Mi.."'  "tbty  will  n6t  A<ifelbtie  bt 

.jsiplmrcd,  v^lels&i  t}i«,iiike  of  <vafipn.  or  for  want  of  land:  in  thil'  latter  cale,  the  finer  powder  onght  to  be 

,;iP,edaww!T  Z'    -■      -7'        'h  •"-•,'     ...■••...,.■......,!..      

(x)  "  This  and  the  next  paragraph  is  iAfcrted  with  k'  vIew'to  evafi(m^  '*s'i^eiri^'to  IhggiJS  the  eafier  and  cheap^ 
,,,fT .m«ii>ff^,^Yr\aeb^pff  ^  t^^pt^gi  ^tfin,d|rciuiftancps,.b7  artilts.iilw  «nd^tiland  the  .pijnciplea  which  I  eod^. 
Tiwued  to  tMcn.    '  '       •■»•.."  ,<  ••  1  ,.    ,»,    ,t      • 

'••   I    ■•».....    ,1.  »,  . 
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tnanner  deicnbed,  escept  that  fourleen  pounds  'and  a 
half  of  chalk>linie  will  be  required  in  the  place  of  fouT- 
teen  pounds  of  Aone^^lime.  The  proportion  of  lime  Khich 
I  have  prelcribed  above  may  be  increafed  without  incon- 
yenience,  when  the  cement  or  Hucco  U  to  be  applied 
where  it  is  not  liable  to  dry  ^uickly  )  and  in  ihe  con- 
trary  circumHance,  Uus  proportton  may  be  dimini(hed  } 
and  the  dcleiS  of  lime  in  quantily  or  quality  may  be 
veiy  advantag(!Oufly  (iipplied  (y),  by  caufing  a  confi- 
dereble  qaantity  of  the  cementing  liquor  to  foak  into 
the  work,  in  fucceirtve  portions,  and  at  didant  intervals 
of  time,  fo  tbat  the  calcareous  matter  of  the  cementing 
liquorj  and  the  inatter  attraAed  from  the  open  air,  ma/ 
iill  and  Rrengthen  the  work. 

"  The  powder  of  almod  every  well-dried  or  burnt  ani- 
mal  fubftance  may  be  ufed  inilcad  of  bone-aih  ;  and  feve- 
ral  earthy  powders,  efpecially  the  micaceous  and  the  me- 
tallic  )  and  the  elixated  a(hes  of  divers  vegetables  whofe 
earth  vnll  not  bum  to  lime  ;  and  the  aAies  of  mineral 
liiel,  which  are  of  the  calcareous  kind,  but  will  not 
bum  to  Hme,  will  anCwer  the  ends  of  bone-  a(h  in  fome 
degree. 

"  The  qBantity  of  bone-ani  derciibed  may  be  le(rened 
ivithoul  injuring  the  cement,  in  thofe  circumliances  efpe- 
cially  which  admit  ihc  quantiiy  oflirae  to  be  lefieri.ed, 
and  in  thofe  wherein  the  cement  is  not  liable  to  dry 
quickly.  And  the  art  of  reraedying  the  defe£ls  of  lime 
may  be  advantageoufiy  praSifed  to  lupply  the  deficiency 
of  bone-a(h,  erpecirilly  in  building,  and  in  making  arti- 
-ficial  llone  with  this  ceroent." 

STUD,  in  the  nianege,  a  colle£lion  of  breeding  horfes 
and  mares. 

STUDDING-SAILS,  certain  light  fails  extended,  in 
noderate  and  Iteady  breezes,  beyond  the  (kirts  of  the 
principal  (aib,  where  they  appear  as  wings  upon  the 
yard-arms. 

STUFF,  t/i  Comtnerct,  a  general  name  for  all  kinds 
of  ^abrics  of  gold,  filver,  filk,  wool,  hair,  cotton,  or 
thread,  nianufa£tured  en  the  looin  ;  of  which  Dumber 
are  velvels,  brocades,  mohairs,  fatins,  taifetas,  cloths, 
ferges,  &c. 

STUKELY,  DrWilliam,  a  celebrated  antiqua- 
Tian,  dcfcended  from  an  ancient  family  in  Lincoln(hire, 
was  bom  at  Holbech  in  1687,  and  educated  in  Bennet 
college,  Cambridge.  'While  an  under-graduate,  he  often 
indulged  a  (Irong  propenfily  to  drawing  and  deHgning  j 
but  made  phyfic  his  principal  Audy,  and  fir(l  beg»n  to 
praftife  at  Bofton  in  his  native  country.  In  1717  he 
ieihoved  to  London,  where,  oh  thc  recommendation  of 
Dr  Mead,  he  was  foon  after  elefled  a  fellow  of  the 
Royal  Society  ;  he  was  one  of  the  firft  who  reTived  that 
of  Ihe  antiquarians  in  1718,  and  was  their  fecretary  for 
raany  years  during  his  reCdence  in  town.  In  1 7 19  he  look 
holy  brders  by  the  encouragement  of  Archbi(hop  Wake ; 
and  was  foon  after  prefented  by  Lord-chancellor  King 
with  th«  living  of  All-Saints  in  Staroford.  In  1741  he 
became  one  of  the  ibunders  of  tlie  Egyptian  lociety, 
which  Brought  hira  acquainted  wiih  the  bcnerolent  duke 
of  Montague,  one  of  ihe  members  j  who  prevailed  on 
him  to  Ieave  StamfoTd,  and  prefented  him  to  the  liring 


of  Sl  George  the  Martyr,  Queen  Square.  Hc  dJed  of  a 
ftroke  of  the  paliy  in  1765.  In  his  phyfical  capacity, 
his  Didertation  on  the  Spleen  was  well  received  j  and  lus  ^, 
ltinerarfunt  Curio/um,  the  firft  fruit  of  his  juvtnile  tx- 
cui'fions,  was  a  good  fpecimtn  of  what  was  to  be  ex- 
peiled  from  his  riper  age.  His  great  learning,  ar,d  pro- 
found  refearches  into  the  dark  rcmaint  of  antKHiity,  ena- 
bled  him  to  publiih  many  elaborate  and  curious  woiks': 
his  friends  uled  to  call  him  the  arch-druid  of  his  age. 
His  difcourfes,  intitled  Paittographia  Sacra,  on  the  vege- 
table  cteation,  befpeak  bim  a  botanift,  philofopher,  and 
divine. 

STUM,  in  the  wine-trade,  denotes  the  unfermeiittd 
juice  of  the  grape  after  it  has  been  feveral  times  rac^ol 
off  and  (ĕparated  from  its  fediment,  Th«  ca(ts  are  far 
this  purpole  well  matched  or  fumigated  with  brimAoot 
every  time,  to  prevent  the  liquor  from  fermenting,  a$  it 
would   olhertt-ire   readily  do,   and  become  wlne.    Ste 

Ml.'8T. 

STUPIDITY.  The  Greek  word  (tm^mt  corre- 
fponds  moft  with  our  Englilh  yiot^JlupidJtj  ai/ooHJb» 
nefs,  when  u(ĕd  to  exprels  that  ftate  of  mind  iri  whi<A 
the  intelleAs  are  defeftive.  The  immediate  caufej  are 
faid  to  be,  a  deSciency  of  vital  heat,  or  a  d«feft  in  ihe 
brnin.  Stuptdchildrenfometime8becomefptightIyyouths-, 
but  if  (tupidity  continues  to  the  age  of  puberty,  it  is  hardly 
ever  removed.  If  (lupidity  follows  Bpon  a  riolent  paf- 
fion,  an  injury  done  to  the  head,  or  otner  evident  caure^ 
and  if  it  continues  long,  it  becomes  incurable.  But  tbe 
(iupidity  which  confiUs  in  a  lofs  of  membry,  and  fuc- 
ceeds  a  lethargy,  fponianeoufly  ceaies  wben  the  lcthargy 
is  curedt 

STUPOR,  a  nurobnefs  in  any  part  of  the  body,  whe« 
ther  occafioned  by  ligatures  obilruding  the  blood*s  mo- 
tion,  by  the  palfy,  or  the  like. 

STUPPA,  or  Stupe,  in  Mediciae,  5s  a  piece  of  cloth 
dipped  in  fome  proper  liqaor,  and  applied  to  an  iSt&gi 
part. 

STURDY,  a  diftemper  to  which  cattle  are  fubjea, 
called  aIfo  the  turning  evil.     See  Farriehy  lndex. 

STURGEON.  See  Accipenser,  Ichthiologi 
Index. 

STURMIUS,  JoHK,  a  learaed  philologer  and  rte» 
torician,  was  born  at  Sleida  in  £ifel  near  Cologne  iit 
1507.  He  Audied  at  firft  in  his  native  country  with  tbe 
fons  of  Count  de  Manderfcheid,  who(e  receiver  his  &• 
ther  was.  He  aftervTards  purfaed  his  ftudy  at  Liege  in 
the  collcge  of  St  Jerom,  and  then  went  to  Louvam  in 
1524.  Five  years  he  fpent  thefe,  three  ih  leaming  and 
two  in  teaching.  He  fet  up  a  printing>pre&  with  Rudget 
Refcius  profe(iur  of  tbe  Greek  tongue,  and  printed  (ĕre* 
ral  Greek  authors.  He  went  to  Paris  in  15^9,  where 
he  was  highly  efteemed,  and  read  public  le£tures  on  ths 
Greek  and  Latin  writers,  and  on  logic.  He  martied 
therr,  and  kept  a  great  number  of  boarders  :  but  as  he 
liked  whaf  were  called  the  ne^a  opinions,  he  was  more 
than  once  in  danger  ;  and  this  undoubtedly  was  the  rea» 
fon  uhy  he  removed  to  Stra(burg  in  1537,  •"  0*^^  lo 
take  poAicAion  of  ihe  place  o(fered  him  by  the  magi- 
Arates.     The  year  folIowing  he  opened  a  fcbool,  which 

became 


(t)  "  Tbts  praftlce  ts  noticed,  as  ihe  remedy  which  may  be  ufed  for  the  de£ea<  arifing  from  evafive  meaiiiRt) 
^nd  as  the  method  of  giring  fpongy  incruAations  containing  bone-aflies  the  greateft  degrce  of  hardne^s.^ 
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became  faau>u$,  and  by  his  ineans  obtained  of  Maximi- 
lian  II.  the  tille  of  aii  univermy  in  1566.  He  was  very 
well  IkiUed  in  poUte  literatuw,  ■wrote  Latin  wilh  great 
purity,  and  was  a  good  teacher.  His  talents  were  not  coh- 
fined  to  the  fchool ;  for  he  was  frequcntly  intrutted  with 
deputations  in  Germany  and  foreign  countrtes,  and  dif- 
charged  thele  employnients  with  great  honour  and  dili- 
gence.  He  Ihowed  estreme  charily  to  the  refugees  on 
account  of  religion :  He  not  only  laboured  to  aflill  them 
by  his  advice  and  recommendations  ;  but  he  even  im- 
pOTeri(hed  himrelf  for  thera.  He  died  in  his  82d  yeir, 
aiter  he  had  been  for  fome  time  blind.  He  publiOied 
inanT  books  j  the  principal  of  which  are,  i.  Partlliones 
DlateEHcee.  2.  De  Educatione  Princtpum.  3.  De  No- 
tilitate  Anglicana.  4.  Liaguee  Latin^r  refoIvend<s  Ralio. 
5.  Excellent  Notes  on  Arillotle's  and  Hermogenes's  Rbe- 
toric,  &c. 

He  ought  not  to  be  confounded  with  John  Slurmiut, 
m  nalive  of  Mechlin,  and  phyfician  and  profeffor  of  ma- 
thematics  at  Louvain,  who  atfo  wrote  (everal  works. 

STURNCTS,  the  Starling  ;  a  genus  of  birds  be- 
longing  lo  the  order  of  palTeres.  See  ORKlTHOLOcy 
Jnmx. 

STYE,  or  Stythe,  in  the  eye.     See  Crithe. 

STYLE,  a  word  of  various  ngniAcations,  originally 
deduced  immjlylos,  a  kind  of  bodkin  wherewith  the 
ancients  wrote  on  plates  of  lead,  or  on  wax,  Su:.  and 
which  is  ftill  ufed  to  wiite  on  ivory-leaves  and  paper 
prepared  for  that  purpofe,  Sjjc. 

STrLE,  in  dialling,  denotes  the  gnomon  or  cock  of  a 
dial  raired  on  the  plane  thereof  to  proje^t  a  (hadow. 

Style,  in  Bolany.     See  Botany. 

Style,  in  language,  is  the  peculiar  manper  in  which' 
a  man  e^preOts  his  conceplions.  It  is  a  ptdlure  of  the 
ideas  which  rife  in  his  mind,  apd  of  the  order  in  which 
they  are  there  produced. 

The  qualities  of  a  good  flyle  may  be  ranked  under 
two  heads ;  'perfpicuity  and  ornament.  It  will  readily 
be  admitted,  that  perrpicuity  ought  to  be  eiTcntially 
cannefted  wilh  e.»ery  kind  of  wriimg  ;  and  to  attain  it, 
attention  mud  be  paid,  iirll  to  fingle  words  and  phrafes, 
and  then  to  the  conftruftion  of  lĕntences.  When  con- 
fidered  H-ith  refpefl  to  vrords  and  phrafes,  it  requires 
there  three  qualilies ;  purity,  propriety,  and  preciSon. . 
When  confidered  with  regard  to  fentences,  it  requires  a 
clear  arrangement  of  the  words  and  uaity  in  the  fenfe  ; 
to  which,  if  (Irength  and  harmoay  be  added,  the  {lyle. 
will  become  ornamented. 

Oae  of  the  moft  important  dire£lions  to  bc  obferved 
by  him  who  wifhes  to  form  a  good  ilyle,  is  to  acquire 
clear  and  precire  ideas  on  the  fuhieft  concerning  which  • 
he  is  10  write  or  fpeak.  To  th>s  mull  be  added  fre- 
quency  of  compoution,  and  an  acquaintance  with  the 
ftyle  of  the  be(l  auihors.  A  fervile  imitation,  however, 
of  any  author  is  carefully  to  be  avoided ;  for  he  who 
cOpies,  can  hardly  avoid  copying  faults  as  well  as  beau- 
lies.  A  ftyle  cannol  be  proper  unlefs  it  be  adapted  to 
the  fubjeft,  and  likewlfe  to  the  capacity  of  our  hearers, 
if  we  are  to  fpeak  in  public.  A  fimple,  clear,  and  una- 
domed  ftyle,  fuch  as  that  of  Swift,  is  fitteft  for  intricate 
<li(quifilion  ;  a  flyle  elegant  as  Addifon's,  or  impetuous 
like  Johnfon's,  is  raort  proper  for  6xing  the  atlention  on 
truLhs,  which,  thougb  known,  are  too  much  negle£led. 
We  muft  not  be  inatlentive  to  the  ornaments  of  ftyle,  if 
vit  lvifti  thal  our  labouis  ihould  be  lead  and  adsjiied : 
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but  he  is  a  cpntemptible  writer,  who  looki  not  beyond 
thc  drefs  of  language,  wbo  lays  not  the  chief  ftrefs  upon 
bis  piattcr,  and  who  does  not  regard  omament  as  a  fe- 1, 
condary  and  inferior  reconimendation.  For  furlher  ob- 
fervations  on  the  diSerent  kinds  of  flyle,  fce  ORATORy, 
N*  99,  &c. 

Style,  in  Juriff>rudence,  the  particular  form  or  man- 
ner  of  proceeding  in  each  court  of  jurifdi£lion,  agreeable 
to  the  rules  and  orders  eftabliftied  therein  :  thiis  we  fay, 
ihe  flyle  of  the  court  of  Rorae,  of  chancery,  of  pailia- 
ment,  of  the  privy-council,  &c. 

Style,  >n  Mujic,  denotes  a  peculiar  manner  of  Cng- 
ing,  playing,  or  compoGng  ;  bemg  propcrly  the  manner 
that  each  perfon  has  of  playing,  iinging,  or  teaching  ; 
which  i»  very  different  bolh  in  refpea  of  diSerent  ge- 
niufes,  of  countries,  nations,  and  of  the  different  matters, 
places,  times,  fubje£ts,  palTions,  expreffions,  &c.  Thus  - 
we  fay,  ihe  ftyle  of  Paleftrina,  of  Lully,  of  Corelli,  of 
Handel,  &c. ;  the  ftyle  of  the  Italians,  French,  Spa> 
niards,  &c. 

Old  Sttle,  the  Julian  melhod  of  computing  lirae,  a« 
the 

New  Sttle  U  the  Gregorian  melhod  of  computation. 
See  Kalendar. 

STYLEPHORUScHORDATus,  a  genus  of  fiflie»  be- 
longing  to  the  order  of  apodes.  See  Ichthyology  /«- 
dex,  and  Tranfaftions  of  the  Linnaean  Society,  vo].  i. 

STYLET,  a  fmall  dangerous  ktnd  of  poniard  which 
raay  be  concealed  in  the  hand,  chieAy  uftd  in  treacher- 
ous  affaflrinations.  The  blade  is  ufually  triangular,  and 
fo  fmall  that  the  wound  it  makes  is  almoA  impei- 
ceptible. 

STYLITES,  PiLLAR  Saints,  in  ecckCaftical,hifto- 
ry,  an  appellation  given  to  a  kind  of  foIitaries,  who 
ftood  molionle^s  upon  ihe  tops  of  pil!ars,  raifed  for  this 
exercife°  of  their  patience,  and  remained  there  for  feveral 
years,  amidft  the  admiration  and  applaufe  of  the  ftupid 
popiilace.  Of  thefe  we  find  feveral  mentioned  in  an- 
cient  writers,  and  even  as  low  as  the  twelfth  century, 
when  they  were  totally  fuppreffed. 

The  fouRder  of  the  order  was  St  Simeon  Stylites,  a 
famous  anchoret  in  the  fifth  century,  .who  firft  took  up 
his  abode  on  a  column  fix  cubits  high ;  then  on  a  fe- 
cond  of  twelve  cubits,  a  third  of  twenty-two,  a  fourth 
of  thirty-fix,  and  on  anolher  of  foriy  cubits,  where  he 
thus  paffed  thirty-feven  years  of  his  life.  The  tops  of 
thefe  colilmns  were  only  three  feet  in  diameter,  and 
were  defended  by  a  rail  ihat  reached  almoft  to  the  cir- 
dle,  fomewhat  rcfembling  a  pulpit.  There  was  no  ly- 
ing  down  in  it.  The  faquirs,  or  devout  people  of  tlie 
£aft,  imitate  this  extraordinary  kind  ef  life  to  this  day. . 

STYLOCERALOIDESj  ")  The  names  of  differ- 

STYLO-Glossus,  I  ent  mufcles  in  ihe  hu- 

SrrLO-Hyoidteus,  \  m-.in  body.    See  Tab/e 

STTLO-Pharyngcrus,  j  of  thc  Mufcles  under 

STYLOIDES,  J.Anatomy. 

STYLOSANTHES,  a  genus  of  plants  belonging 
to  the  diadelphia  claf$,  an^  in  the  natural  method  rank-  - 
ing  under  the  32^  order,  Pa[dlionacece,     See  Botany 
lndex. 

STYPTIC,  in  Pfiarmacy,  a  medicine  which  by  its 
artringency  ttops  hsemorthagies,  &c  See  Materia  ■ 
Medica  Index. 

STYRAX,  the  Storax-tree,  a  genus  of  plants  be- 
longing  to  ihe  clafs  dccaitdria,  aod  in  Uie  natural  fyftem 

langing  - 
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AngiM  unAnr  the  i€th  <M-der,  bieunus, 
and  Matekia  Mebica  /ji</av. 

STYX,  in  Fabuhiu  Hiftonf,  m  ceIebntedriverofhdl, 
round  whtch  it  iowa  nina  timei.  The  god*  h^  ths 
wate»  of  l^  Stys  in  fuch  vener«tioi»,  that  to  rwear  by 
them  wu  reckoiied  an  oath  «Itogetber  inviohble.  If 
■ny  of  the  gods  had  perjured  theiuelves,  Jui»ter  obKg- 
ed  tbem  to  diink  the  waten  af  the  Styx,  which  luUed 
dKin  ibr  oae  whote  year  into  a  iĕn&Ieis  ilupidity,  fbt 
the  nine  felh(wing  yean  they  were  depriyed  of  the  «m- 
braAa  and  tbe  ncAar  af  tbc  gods,  and  after  the  expira- 
lian  of  dic  years  of  dKir  puniihaicat,  they  weic  ndnnd 
to  the  aSemUy  of  tke  dĕities,  «Mi  to  all  thcir  original 
privilcfiB.  It  is  &id  that  this  Teneration  was  Aiown  to 
the  Styi,  becasie  it  iKeiv<ed  its  nane  from  the  nymph 
Styx,  «rho  with  her  thsee  danghteis  aftftBd  Jupiter  in 
his  war  againil  tb«  Titans. 

Styx  w«s  a  riser  which  it  w«s  neceSary  fer  dcparted 
jkades  to  pals  bcAire  they  conld  enter  the  inlmal  re- 
gions ;  «nd  it  w«s  the  ofRcc  of  Chaioa  to  fimry  thcot 
over  in  B  bo«t  which  wac  kept  bcthot  purpole.  Tbc 
tious9fthtfMti  of  thoie  wbo  had  not  boen  honoured  with  th« 
jtojmt  So'  me*  of  C^olture  wcre  obliged  to  wander  «n  handwd 
*i'h*!-f  .  ycais  before  Charon  could  admit  them  into  his  boat  to 
^'^<^canveythemh«JbKthejudgesof  Ha<ies.  Whatcould 
h«ve  given  riie  te  this  6blc  of  Chana  and  his  boat,  it 
it  not  veiy  ihataial  to  isiquire.  Mythological  writer* 
haw  (aid,  th«t  the  Giceks  lcasned  it  £raa  the  £gyp- 
tians,  which  is  indecd  probable  enough ;  th«t  the  ^yp- 
tians  fi«inrH  both  thii,  and  feaBe  ■ther  &bles  relating  to 
tbe  dead,  frott  ceitain  cuitains  pcculiar  to  tbeir  country  ; 
that  in  particuiar  there  was,  ««•  far  isoni  Memphis,  a 
fcmoas  burying-place,  to  whidi  the  dead  bodies  were 
conTtyed  ia  a  boat  •cro&  tlie  Uke  AchemlHi ;  and  that 
Charon  was  a  boatman  who  had  long  afficiated  in  thst 
&rvic«.  The  lecmed  Bc  Blackwell  uys,  in  Ms  lire  of 
HooBcr,  that,  in  the  old  Egyptiim  laoguagc,  Ciismii 
i^|mfied  **  feisyman." 

SUABIA,  •  circk  of  GenBany,  bounded  on  the 
norih  by  the  ciicle  of  Pmncoaia  and  that  of  the  Lower 
JUiine ;  on  the  weft  by  the  circlc  af  the  Lower  Rhine 
and  Airace  \  on  the  ^outh .  by  Switzetland  \  and  on  the 
caft  by  the  circle  of  Bavaria.  Of  all  the  circles  of  the 
cmpiTe,  Suabia  b  du  moft  divided  ;  it  contains  foar  ec- 
clefiaftic  and  thirteen  lay  principaUties,  niMteen  inde- 
pendent  prelades  aad  abbeys,  twenty-fix'  carUomr  and 
lordOnpa,  and  thirty-one  iiree  cities.  The  prime  diree- 
tois  of  the  circle,  as  thay  ate  tenoed,  were  tbrmerly  tha 
bittiop  af  C«aft«nce  and  theduke  af  Wirtcmbcig.  3ut  this 
circle  ha<  Tnileied  fimilar  chaBgcsssithneighbeurihgibiteh 
The  «BiKtuic  of  thc  variaus  Cgnns  of  govammcnt  and 
nligious  ie  Ab  }  the  oppieSion  exeKifed  by  the  gieat  cn 
Ac  poor }  the  game  conihinily  played  by  the  empecor, 
who  paffeffei  many  pteces  of  detached  country  in  Sualna, 
which  depend  not  oa  the  ciicle,  and  can,  in  con&auence 
of  his  privi!eges  as  archdi^e  of.  Auikia,  extend  hispo^ 
iaili«is  tn  it  by  various  ways ;  are.  cinaimibnce*  (iayi 
Bsron  Rieiheck)  which  givc  th«  cultivadon  of  the  coun- 
tiy,  and  the.charader  of  tbe  inhabitants,  a  moft  extra. 
oidinary  caft.  In  ii;veral  of  the  poft  towns  where  you 
ftop,  yon  fee  the  higheft  degree  of  cu1ttvatian  in  the 
midil  of  the  moA  ^***^  wildn^  ;  a  gieat  degree  of 
knowkdge  and  poSih  of  manneis,  m!xed  widi  the  ^rof- 
icAsgnoianoe  «nd  iupeEftitian  $  tnec*  of  liberty,  under 
jthc  deepeft  0{i^ieffigD)  natbnal  pride,  togethct  iritk 
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cant«ml»iind  nti|left  ol  Ae  utim  leauyhy  ^  ia' 
ihort,  all  the  rocial  ^ualitiea^urAriking  eontrail  and  op- 
pofition  to.-cach  otber.  Thaft  pnrto  itf  ■6nabi*'ii4iich 
belonK  to  the  great  potentates,  iiich  as  WirtenriMig^ 
Auftna,'«nd  Baden,  aie  eMaiiiiy  the  m«ft  imprevea. 
The  whole  of  Suabia  may  caaapiehend  '«hoot-ailwiMu 
died  Genna»€quara  miies,  «nd:twnniiHioni  of  -people. 
More  than  iidf  of  thaTe  ai*Mi}eAs  «f  thiithK»  «bemr 
mcnlioned  'iptBices,  though  they-«n  noi-  pro|prie(«n>^ 
near  one  half  of  the  lands. 

SU AR£S,  PRAHeis,  a  Jelbit,  «M»  boili  ia  Oianda 
on  thc  jth  «f  Jannery  1548.  He  was  •  pw>liLfl«i  df 
theology  at  Alcda,  Salaaanca,  Riam,  umI  Cwinrtn 
in  RBTlugal.  lie  died  at  Liihoa  m  1(17  wMi  thnBwt 
eft  refign«tson  ■,  «  I  newr  tlMmght  (iaid  he)  tlM  «  sn> 
ib  eary  to  die.**  His  memccy  was  «ilanslijii^,  h«  oseil 
repeat  th«  whole  af -hi*  yohiminaws  worics  hy  iKart. 
His  writings  fill  33  Sslio  vofaBmeBt  aad  asc  «MMy-oa 
theological  and  moral  fiikj«ak  Hie  Tiiiiiif«  ^\jcm 
has  been  «eprinted-ii»  thas  eauntsy.  -  £0«  Duimiiw  ut-th» 
CathaUc  Faitfa  againA  the  Erran  of  EnglBadwaB  «rit. 
ten  at  the  te^awA  ni  Vvf  Aul  V.  This  hodt  «m 
pttblidy  burat  at  London  hy  «Mki  «1  James  L  ^Mm 
Suies  he«rd  it,  he  is  fiiBd  i»  h«»e  «iihimid,  <•  O  th« 
I  too  couU  ieal  with  mybl— d.th«  tiuths  wUeh  I  hMR 
daiended  «rilk  my  poi !"    ■ 

SUBAH,  the  genesid  naiM  «f  the  yneenj^S^i^m 
gTeatei:.govenim«nis,  iwte  whitli  itn  M«gid 
divided,  confifling  of  ieireral  psminces»    1%^ 
tion  of  a  iiibalidar,  the  &itte  aa  ^diAdp^ 
or  nizaraot.  s« 

SUBAHDAR,  the  meroy,  loid-liebtenant^  «ip- 
Temor,  hoUing  a  iabah  \  the  &mc  as  aab«%  «r  ^iauii. 
Alfo  the  black  conimandsr  of  a  eompany  of  ieapeys. 

SUBALTERN,  a  fubordinaM  oSccr,tt  «nc  wha 
diichai^  his  poft  undcr  the  eaamam}  ■ni  'iiil$«ft  to 
the  diiedion  of  anothca}  iiich  atc  Kantanants,  idb> 
lieutcaants,  comets,  and  en^as,  whd  icnra  «ndBr  dk 
caplain. 

SUBCLAVIAN,  in  AmttM^  k  apidied  to  «ny 
thing  undcr  the  armpit  or  ihoulider,  «^ether  aitoy^ 
nerve,  vein,  or  muicle. 

SUBD£ACON,  an  iBferior  aunifter,  wlraaacieatilT 
attended  at  the  altar,  -prepaied  the  faci«d  velida,  dd^ 
vcmd  ibem  to  the  deacom  in  time  of  dirine  icrrice,  «t- 
tendcd  the  daataof  the  chorch  during  comanmion-fer- 
vic«,  went  on  tbe  Uihop^.emhaftMs  wtth  iiii  kttcn  ai 
mcSiees  to  ibreign  chuichcs,  and  «*as  inveil«d  ncth  dk 
firft  of  the  holy  oideis.  They  weie  Xo  (nhnrdmam  ta 
the.iiipeiiot  nilcrs  of  the  church,  that,  by  «  canon  tt 
the  council  of  Laodicea,  they  were  iorbidden  to  fit  ia 
the  prafeaoe  of  a  deacon  without  hii  leave.  Aocoidhg 
to  the  canons,  a  petfon  nraft  b«  tsraa^-tno  ycm  m 
age  to  b«  promoted  to  tbe  oidcr  of  iiibdcacoii.  Sm 
Oeacon, 

SUBDOMINANT,  in  Mwfiey  a  aame  |^  by  Mi 
Rameau  to  tha&uilh  note  of  thc  tonc,  vih»A  ticaaSt- 
quence  u  the  lame  interval  (rom  the  tonic  when  int 
eending  a*  the  dominant  in  riilAg.  Tilii  dMamiBadgn 
■rii^s  nom  the  aAnity  which  this  authar  fiiids  by  invcr- 
fion  between.the  minor  mode  «f  the  iiibdominaat  aad 
the  mMoi  mode  of  the  .tonic. 

SUBDUPLE  itATie,  is  «rhan  aay  number  or  qaa» 
tity.  is  contained  in  anethei  twice.  Thns  3  is  iaid  to  ha 
fiibdnple  of  6,  «  $  ii  dnh  of  3.    See  Ratio. 
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SU^UPLICATE  &ATIO  ^mj  ttn  ^pwntitiei, 
n  the  ratio  of  their  fquare  rooU. 

SOBER,  tbe  Couutrsi.  S«e  QyHtctis,  Botant 
Indem, 

5UBJ£CT,  •  perian  under  ihe  rule  wd  domininn  af 
a  Jbreieign  pnnce  or  ilate.  - 

SuuECT  iri  i^  u&d  fbr  the  aurtter  of  aa  art  or  id' 
cBcey  or  tkat  whicli  it  coaider»,  or  wheraaa  tt  is  cm- 
pioyed :  tluw  tke  huaua  body  i*  the  fttlg«ft  of  iBedi- 
cine. 

SUBINF£UDATION,  wat  whete  the  inlbiar  lordt, 
i»  twilerinn  of  their  ibperiora,  began  to  carvc  out  aad 
gnBtto>otiMn  ■wwterefiMtef  thantlwirawn,  tohehekl 
«l^ .  dwfliielvai )  «nd  ncre  ia  proceeding  downwardi  ac 
«l&titti^^till  the  fitpeiiar.  lorde  obierTed^  thatbjrthii 
Aihodof  ittbndnidatioii  tk^  loft  all  their  feodaI  pco- 
fit(,  «f  waidikips,  Baanietrea,  and  clcheat%  wbich  iell 
ioto  tho  handt  of  thele  mm  or  iwddie  lorda,  wbo  weie 
the  ramnBta  faperiort  i£  the  teae-tenant,  or  hia»  wiio 
Q«ni|MlAaiand.  Thie occafio«rd  the  ibu  of  Wettm. 
3*  or  fi«»  «m^tttes,  i8.  £dw.  I.  to  be  aiade  ;  widch 
dBied*,'that,  upon  ill  iele»  «r  fe«SbMiiU  of  hnds,  the 
SmiCm  ihall  holA  tha  iiMH,  not  of  liitiaunedlate  ieoSier, 
but  of  the  cyal  hrd  •£  the  <w  of  whom  fuch  iea&r 
hiaOĕl^  heU  it.  And  iiMn  iM«ce  it  is  beU,  that  aU 
manon  exiftinff  at  this  daj  muit  hare  esifted  by  ianno- 
awcial  preicriptMB  \  or  at-loaA  c«cr  fiiicc  the  18  £dw.  I. 
when  the  iatme  rf  ymia  imf*\r$t  wai  aiodp, 

SUBITO,  m-the  Italiaa  nMfic,  is  uicd  to  fignify  that 
•  tUng  i>  to  be  parhnncd  ^mckly'  and  kaitlij :  tkiiu  we 
nieet  with  vo/tijSib$to,  tum  over  the  leaf  ^ui^^y. 

SUB}UNCTIV£,  b  Ckmmiur.    See  Grauhar. 

SUBLIMATE,  •  chcmical  pteparatioo,  confiiting 
of  quiekfilTa»  imited  with  iMuiatic  acid.    See  Mu- 

C0RT,  CBaMTSTKT  Jltdut. 

SUBLIMATiON^  m  Cktm^,  the  condeaSog  and 
coUediiigi  in  olblid  iiotm,  bj  aaeant  of  veflc]a  aptlj  coil> 
flnift«d,  tlw  fiimet  of  .bci|Bct  ndibd  &«m  them  by  the 
«ppUcation  of  •  proper  heat. 

SUBLIMB,  er  Smumitt.  See  the  article  Gran- 
Biint  and  SuBLunTT. 

SUBLINGUAL  artert.    See  Akatomt. 

SvBUNtVM.  Gimnlt,  in  Amu»mtf,'tiim  glandsuBder 
the  tongoe, plaoed one on  ea^Sde  tfaece«f. 

SUBMULTIPLE,  in  Gmmtry,  «ux  A  fnhiMit. 
tiplennmbcr,  or^uantitj,  is  that  wtiiek'«<comaimd« 
oertain  number  cf  timct  m  aRothcr,  and  whicb,'' thcie- 
SoK,  repeated  •  certainmmber  of  timei,  becomei  csaAly 
«qu«l  thento.  Thns  3  is  •  fubnti^ple  of  21.  '  In 
which  fenfe  •  lubaiultiple  cuntadct  -wiUi  an  ali^not 
.parl, 

SuBMOLTIPLS  Rati»,  it  that  bctmen  dieq«aotity 
eontaiacd  aad  tke  q«antity  contalniog. '  Tkm  the  ntio 
ef  3  to  31  i<  fiibmaltifflĕ.  In  both  e«&t  fiibaMiIdpIe  ia 
the  rererfe  of  multiple :  31,  t.gr.  bdng  a  multipleof  ^ 
aMS  the  tatip  of  si  to  j'*  multiple  hitio. 

■  SUBORDINARIES.    See  HERALDitT,  ChM.  IIL 
a«a.  IL  

SUBORDINATION,  a  Nlative  tsrm,  exprejirmgn«a 
iaCRiority^k>«tonep(irfeh  Aid  another.  ■     -  -'    -'  " 

SUBOHNATI0e>f,^«n  Lmu,  a  ircrdt,  nndeiland; 
preparing,  in(lru£ling,  or  bringingina^&Ub  witneTi  y.-ant) 
£nan  hence  ftJ>aniativt»>of  ptrjuryn  the  ptb^^ng^or 
ei^Tupt-allncing  M) tperjury.  <4^  pnniOnoenti  for i  tbil 
crime  was  iiDnnarly  'death:  tbepv'h«:j(Ianu(t  'or  ootiinBi 
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out  tbe  toague,  afterwards  for&itnrei  of  goods ;  and  iir» 
now  a  fine  and  imprifonment,  and  never  more  to  be  re- 
ceived  at  evidence.  The  ilatute  2  Geo.  II.  c.  25.  fu- 
peradded  a  power  fDr  the  court  to  order  the  oSiuidcr  to 
be  ient  to'  the  houie  of  corredion  for  •  term  not  ex- 
cceding  ieven  years,  or  be  tranfported  ibr  the  ikme  po. 
liod. 

SUBPOENA,  in  Law,  a  writ  «^iereby  cMBmoR 
peribns  aie  called  into  ohancery,  in  fiich  caict  where  tk« 
common  law  hath  provided  an  ordinary  remcdy  )  and 
the  name  of  it  ptoceeds  from  the  words  therein,  wUch 
ekarg*  thc  party  caUcd>t«  appea»«t  tke  day  end  plaoc 
Bffi(med,  yW  patm  mmtum  iAramm,  &c.  The-.Iub- 
poBiM  is  the  leading  proceii  in  tbe  courtt  of  equi^  )  «nd 
by  iUtute,  when  •  billtt  fikd  againA  aay  per&n,  pro» 
cefa  of  fubpeaia  ihallbe  tahcn  out  to  obiige  the  dcfcn* 
dant  to  appcar  and  anfwer  the  btU,  &«<  ; 

SVBrOBKAtidt^ifiemtJum,  a  writ  or  procefs  to  bring 
in  witoeSet  to  gire  tkeir  teiti^ony.  If  a  witneb  oA 
kcing  iened  «nth  this  proccis  'does  not  appear,  the  coUrt 
will  litue  an  attactBnent  againit  him  ■,  or  a  party,  plain-> 
tiff  or  delendant,  injttted  by  his  non-attendance,  may 
maintain  an  «Aian  ag^mll  the  witneiii.  Sce  BM^^, 
Com.  roL  viiL  p.  369. 

SuBfOBtfA,  in  B^uity,  a  procefi  in  e^nty,  eaUii^  on 
a  deiaBdaiit  to  appcar  aiid  ahfwer  to  theiOoniphnnant's 
bill.  See  OalBie  jth  Gco.  II.  c.  .2$^-  which  enaaa, 
that  wtaerc  tha.party  camOt-ke-^Mlnd  to  be  ii»ved  with 
a  fubpoM,  aad  abieonds  (ai  is  beUeved}  to  avDid  beiag 
ierved,  a  dayihall  ba  appointcd  him  ta  appaar  to  the 
bill  of  the  plaintiff)  which  is  to  be  inlinrted^in  ihe  Lon< 
ioB.  Gaaette,  read  in  tk«  pariih  church  where  the  defen- 
dant  laft  lived,  and  fiafcd  np  at  the  Royal  £xchang« : 
and  if  the  d^endant  d«di  not  *fft»i  opon  that  day,  the. 
biH  ihaU-bc  tskcn  fire  e9nfefi. 

SUR&EPTITIOUS,  «  ierm  applied  toi  letter,  U- 
cence,  .patcat,  orodier jid,  fraodid<atl]r  obMined  of : a 
fuperior,  by  concealing  fome  truth  wkirii,  had  it  bccA 
kaown,  wOnU  haYc^piciPCHted  the  concedion  «r  grant. 

6UBROGATION,  oe  SoRkOGATieN,  in  the  civil 
Iaw,-the  «ft  6f  fubftituting  a  peribn  in  tlie  place,  and  in- 
titling  him  to  the  rights,  of  another.  In  its  generri 
ienie,  fttbrogati«n  impSes  a  fuocefflon  of  any  kind,  whe- 
tkcr  of  a  penbnto  a  petibn,'ot  of  a  peribn  to  a  tUng^'  - 

Themn  two  kiilds  of  ftd>rogatton  i .  the  one  nmeu* 
tiamal,  tke  lathet  legid.  CnmeHiumal  fubrogation  is  « 
conttaa  iriieieby  a  creditor  transiin '  his  debt,  with  aU 
appurtenaswkss  tiMreof,r'ta  the  pr6fit<  of  a  third  peribn. 
Z<^«/Aibsog4la>a  is'(hat  vthtch  the  law<niakes  in  fiivt>ar ' 
a£  «  pwion  who  difdi«rgcs  ~an  oiiteoedent  creditbT )  in 
which  oaie  there  is  a  legal  tranAatian  of  all  rights  of  the 
ancicat<ci«ditar tb  theperibnii^ tlw  netr  one. 

SUBSCRIPTION,  in  general,  figni6e9the  fignata(c 
put  «t  the  bottom  4f  a  letter,  writing,  or  Tnitittrileiit.  ' 

In  pommerce,  it  it  aied  £ar  tbe  ilnraoT  inttreR  which 
particuiik  peribns  take  in  a  pubiic  ftock.'-eti  a  itading 
eoni^anycby  wriring  their  namet,  «hd  the'ifaares  theyto^ 
qatre,  in(the  books  or  legiAer  thereof.  '    ^         >l 

SuBsORimoN  to  articlet  of  faitb  it  reqttired  «f  the 
cIeTgy.«f  every  eilabljAied  chtoch,  and  of  fome  chorches 
not  c&abliaied.  Wbetker  iiich  fabicriptic«i  ferTes  «n)f 
goodparpoiĕ, in  «religious «r  theok^ical  view,  h  a ^ery 
dtnibtM-  qae^on.  It  may  be  neceSary  in  an  ettabliih- . 
ment,  as  a  -tcil;  of  layalty  to;te-(/'rinp&  «Hd  of  attaeluneBt 
t4ttfae«an^i|EutiQ:^civiI-«ndeoclefiB^ca^  biA^it-canaot 
^  5  H  produce 
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ftilfo^  predttceuiiilwmitj^opinioib    A<  aUliaigwin  u  more 

tion  or  leb  ambiguous,  it  becomes  diSicult,  if  Bot  impollible, 
SobJlaicrd  ***  <ietcnaine  in  wl)at  fen(e  the  waids  <^  leng  eftablilhed 
■  creeds  are  to  be  interpreted  ;  and  we  belie\-e  ihat  the 

clerey  of  the  churclies  of  England  and  -Scotland  leldum 
conuder  themfel»es  as  fetterefl  by  tfce  Thiily-RJne  Arti- 
cles,  or  the  Confeirion  of  Faith,  when  compofing  inAcuc- 
tions  either  for  thnr  i«fpe£tivc  parilhes  or  ht  tQe,pvblic 
at  large.    See  lKQXF£ia>Ei)TS.  ,     . )  . 

.  SuBSCRiPTiON,  inthe  commerce«fbo<^figiHfiesan 
cngagcment  to  take  ■  certain  number  «f  copies  o{  i^ 
hook,  intended  to  be  printed,  and  a  reci{^xx:f  1  obligation 
ef  tbe  bookielier  or  publiJher  to  deliver  the  iaid  cojMe^ 
on  certain  terms.  Theit  fub((riptiooj,  wlucivh«d  tbei^ 
Tife  in  £ngland  about  the  middle  of  the  lyth  oentuiy» 
werc  lately  yery  frequent  in  Prance  «nd  HoUand^Bnd 
are  now  very  common  among  ourfelves.  .  ' 

SUBSĔJJUENT,  fomeihlng  tliat  oomes  ar^er  ,»a- 
<ftfaer,^articularly  with  regard  to  tlie  order  of  time,  , 
SUBSIDY,  in  Law,  iign}fies  an  aid  ot  Ux  grtmtcA 
to  the  king  by  parliament,  ior  the  neccffaiy  occuops  of 
tbe  kingdom  ;  «nd  ,is  to  be  levied  on  every  rui^edl  oC 
«bility,  according  to  tlx  rate  or  valttc  ef  his  kjids  ot 
goods :  but  this  word,  in  fome  of  oor  ttatutes,  is  cob> 
Munded  with  t!r.it  of  cudems.     See  Ta^. 

SUBSTANCE,  tbe  fubie^  to  whicb  we  (n^k 
^alities  belone.  Thus  gokl  is  the  fttb(bnce  to  wbich 
the  qualiM8  of  duALlity,yelIowne&,  denCty,  &c.  belong. 
See  Metapmysics,  n*  145. 

SUBSTANTl AL,  in  tbe  (chools,  fom«timig  belong. 
ing  to  the  nature  of  rubilance. 

SUBSTANTIVE,  in  Grammar.     See  Gra^ha». 
SUBSTITUTE,  «  perii^n  wiio  oSciate»  &r  aaotber 
in  his  flbfence. 

SUBSTITUTION,  in  Uie  Cmt  Ltw,  a  ^poStioo 
of  a  te/taroent,  wbereby  the  teAator  fubftitutec  enc  heir 
for  anoiber,  who  has  oniy  the  ttfufruft,  «nd  not  the  pro> 
perty  w  the  thinjr,  lePt  laim. 

SUBSTRACTION,  or  Subtractwm,  ni  Arithrw- 
tie,  the  fecond  rule,  or  ratber  opention,  in  «rithractic^ 
whereby  we  dedu£i  a  lels  number  trom  a  greater,  to 
Ieam'their  preoie  diftrenc<.  See  Akituuetic  and 
Algebra. 

SUBTANGENT  o»  a  Curvk,  tbe  Hne  that  4eter. 
mines  the  ittt<irfedson  of  a  tangen^  with  the  airis  j  <t  ikat 
deterraines  the  point  wheretn  the  tSRgent  cut9  the  aids 
prelonged. 

SUBTENSE,  formed  fromy*A  «  under,*'  and  Wo.- 
"  I  ilretch,"  in  Geomttry^  a  right  Itnp  whtcbis  «ppo^te 
toanangle,  and  drawn  between.tbe..twx>  extremitKSi9£ 
the  arch  which  meaiures  that  anglc. 

SUBTERRANEOtJS,  whateyer  is  Bnder  groundj' 
tbns  naturaUits  fpeak  dFfub^«pneoufifire$,&btemneous 
daraps,  &c.  ,\.. '-.,.'      ...     .       ,    ■■  '. 

SUBTILE,  in  P^v^^f,  an  a{)M}l<itu>n.|^ven  towbat- 
ever  i«  extremely  Tmall,  fine,  ,an4,  deHcsrte^  (iich  ^  the^ 
animal  fpirit«,  the  e(fluvia.flf 'odorpjw  bo^eSi.  &C*  art 
fuppofed  to  be. 

SUBULARIA,  RoucH-iE^yEB  4kl^YS30N,or  jAv/- 
vun,  a  genus  of  plants  belon^ng.  to  tbe  oIafi  tetntdy. 
namia,  and  in  tbe  natural  order  rat^ng  ttpder  the  ^gth 
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fubftUuied  m  thepIace,of  •wtbeK.    .^i^..    ,   ,,,  .„  ,^ 
SUCCESglON,  in  Jfe<-^,5,.^  ^.^^;^' 
get  b;r  refl«amg«>,tlie  i^a^  it^^SaUpy^ywji^^poi^^ « 
our  mind  i  «nETi^iom.rtbeJucce^ioR  of.  .^ie^  ^e  get„CifB 
idea  pf  Aisi?.    SseiW«yM^^^»,  ^°  9i-  '»^m- 
•,    SwcCEBSI<)N.,fp,4,*«^     &«JQjairaiKT..    „.,,       .... 

tiight.~-!itxvta  Jibe  day«.pf  Bgbct^  ^  fyA  %Ac  ownaicii 
of  ,£^^iai)^,  cyeo,  to  tl^?.  K^t^>^  ^oui^  oardinal  ma. 
kims  menbeoe«l  19  that  artic]^  ba)w  crer  been  beU  coo. 
fiitutional  canws  of  fuccefiSon.  It  is  true,  as  Sr  Wil. 
Uata  Blapkilone  ohferves,  tbis  (uccdlion,  tUTttgb  6aad 
or  foraf,  or  rometimes  tbrougb  neoe^y,  .wbeti  tn  boiiile 
Umcs  the  cz»wn  dcfcen<ie4  on  a.minor  or  tbe  likc,  hac 
beep  very  £ccquenlly  furpcnded  ^butb(E|,g!meralIy  at  k& 
rct4trncd  \aifX  mto  the  oU  b^cditiary  OAaniiel,  tboogh 
fon)etim))s .«  very  conOderable  peiiod  bas  intervcaed. 
And  cven  ja,.<bofc  cniAanoe;  waere  this  fiicce<tioB  hA 
been  ylolated,  thie .  cto^  '^.icrer  bcen  Ioefccd  «^km  m 
herecfitary  in  tbc  wearer  ff  it.  Of  whicb  tbe  «ilbrpen 
th(mfelves  «ere  fe  ieniiUe».°j^at  they  for  the  msA  part 
e&deavoure4  to  yamp  np  ,.feaDc  iig^ble.ibaw  «f  a  til^by 
dciccDt,  tn  ordierito  amuie  jLbe^(^e,;«)rfai]c.y>ey  gamed 
thc  poCcAion  ef  tbc  kii^gdom^  1  Andj^i  «chen  pcocAen 
tni  once  gained,  tbey  conrioeied.  it.as  tbe  p«rqiMfe  oc 
Bcquiiltian  of  a  new  cilate  of  lin^itaoce» ^and  traii6iit- 
ted,  or  endcawurcd  to  tranin^  t(,  tp^  theif  4))nt  poifieB{^ 
by  a  kind  of  beteditw^  ,ngbt  cif..ufinr{ii>tiqfQ..  j^» 
.Black.Coip.vel.  i.  lyjr^ti'].).  ,'3Fism~<b^ 'h|<|^cal 
wew  there  giyen,  it.«ppffirs  t}i«t'(l^  tlUe  to  tbe.aj^ 
19  at  prefcnt  ^eredilary^  4bough,na|^  ^ii)|p  KpabJb&uJjE. 
bereditary  as  fortBe^y  :  and  tbe  commcm  &i^^  aaocl- 
t»r,  &9ra-whoffl,llhc  dciĕent  m^,beidefiwt(i/if-aUii-dif' 
ferent.  {'ormerly  the  conunon  |bx^  'Wits  lujaBgiiint; 
then  William  tlie  Conqueror  ;  afterw|^ds,  sd  JMO^  Li 
time,  the  twp  comraon  ilock^  uiHied  )  iind'i»ceniiBued 
till  ^ie  Yacancy  of  the  throne  ia.4686  t,  ^tm  it  tci  tbe 
Princeri  Sopbia  in  wliom  the  inbe|itancc  .wat  reitedby 
the  »ew  kingand  p^^iament,. ,  ro^nerly,  tbedeibent 
was  abfoiute,  ^nd  tlie.crownwent  to  tbe.^wicwithoatai^ 
reAridion  :  but  ttow,  vpon  l^  eew  {ettltment,  tbc  iabc- 
ritance  is  conditional :  betng  limited  to  i^icb  bmrt  .«tlj, 
of  tb^  Ibody  4f  tbc  I>rince&  Soptna,  as  «cc  ProtcftaK 
nenbers  (>f  ibe  church  of  ĔnglaoJ,  Mid  art  <wnied  ta 
norie  but  PtatcAant;. 

And.i?  tbis  ,due  medinm  coniills  tbe  trse  contilo. 
(^inl  Jiotion  of  tbe  right  of  faceeI&on  to  tbc  impetial 
erown'i^  tbeii;  kiogdoms^  The  .cxtnmes  betwecn  wbicb 
it'iieers.  pn  each  of  them  e^ually  deftnidive-«f  tbeiĕ. 
ends  fQr  which  ibcicties  wcre  formed  and  kept  on  foob 
Whetc  thte  magiitratc,  upon  eveTy  IbceeOioa^  is  elcdcd 
by  th4,peopIe,  and  may  by  the  espre&i  provifi«a  ^(be 
btws  be  depdTed  (if  not  piwiihed)  by  his  itibjeda,  tbi> 
may  fpund  like  tbe  peric£lian  ef  liberiy,  and  look  well 
enough  when  dcHneated  on  paper  ;  but  in  praAice  will, 
be  eveT,poduillve  of  tumult,  CBoteBtion,  jn^taMcehy. 
And,  on  the  otbei!  band,  diVinj^.  {ndefea£ble  beceditary 
tight,  wben  coupled  with  tbe  dodrine  of  unlimited  p^ 
five  obedienpe,  is  inreljr  of  all  coniUtiitions  thc  nw^  tn>- 
rougbly  i]aviib  and  ,dreadful.  But  wben  (ucb  an  beTe* 
ditary  rigbt  as  out  laws  ha,^  ciested  and  v(4fBdiB  ttw 
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tfraob  'WI8  !bTm  a^dti8Sution7Jn  tbeory  tBe  oioA  bcaUti- 
ful  of  ao^,  in  pra&ice  the  itaoA  approYed,  and,  we  trulf, 
in  dut^tion  t%2  ntoiV  permanent. 

In  France  the  fuccefl*ion  ta  the  monatd^  was  limited 
to  heirs  male  '(iee  Salic)  ,  but  in  Nayarre  the  cromi 
vras  inherited  by  the  heir  of  Kne,  whether  mak  or  {«• 
male.  The  caJe  ftahds  thiu  :  PmUp  tbe  Fourth;  lcinK 
of  Tr^Hce,  fumamed  t^  Tair,  !n  the  year  1 285  efpoufed 
Jane  queen  of  Navarre  in  her  own  right ;  and  as  king 
c«nfort  of  this  latter  krngdom  added  the  title  of  Navarre 
to  his  form^r  one  of  Franeĕ.  Louis  X.  fon  and  heir  of 
Philip  and  Jane  (tnmamed  'Hattn  or  the  Boi^erous),  fiic- 
cieeded  to  beth  crowns.  By  Margaret  his  firft  wife,  vho 
ha\d  been  erowned  que<n  of  Nayarre,  he  Ieft  one  daugh- 
ter,  Joan  0«  Jane.  .Hh  fecond  wife  Clementina  was 
pregnant  at  thetiroe  of  bis  deceafe,and  was  detivered  of 
a:  poAhumous  ibn,  whomi  moft  of  the  Pr^h  annaliAs 
recognize  as  John  I.  of  Prance,  though  be  &ved  no 
longer  than  t^ree  weeks.  On  his  death  <he  kitigdom  of 
France  paiRid  to  Philip  V.  ((bmamed  tie  Lang),  and 
fliM  of  NWarte  (to  which  the  Saltc  law  could  by  no 
oonfead!on  exttnd)  10  Joanna  the  only  child  and  heir 
<^°Lout9afid  %f^g»ref.  From  Joann»,  l4i  lineat  (uccef- 
(Jon-,  ihĕ'  kingdom  p(  NaTArre  pe^d  te  Jane  d'AI- 
bret,  tnother  of  Heniy  IV.'  of  France,  and  wife  of  An- 
thonjr  <>f  'yendorme,  vmo  as  k!ng  oonfort  wolre  ihe  crown 
of  Navarre.  On  tbe'  acceiSon  of  Henry  to  the  kingdomi' 
ariTrance,  tbet\ro  ntoimrchres  w«re  unit<fd,  and  the  ibur 
&coeeding'princes  aKbmedr  the  joint  titles. 

SlfCCINIC  ACiS,  an  acid  eKtrBded  froM  ambcr  hf 
iibliiBattbn  in  a-  gentlk  heat,  and  which  rifes  i»a  concretc 
fbrm  into  tb<^  ncrcti  of  the  fublimin^  TeCel.  Sc«  Che- 
MiSt-RY  ln4ex. 

SUCdNlJM,  Amber,  iri  Minerakm,  a  ({Jecie»  0« 
'bko^en  elcHed  under  the  iRihtmmable  ^bitancesk     See) 

MlNEllAI.OGY  I»Jex. 

SUCCORY.  Sec  CtcHORiUM,  Botant  /«&«. 
■  SUCCOTH,  in  Aneieni  Geegraphy,  a  town  which 
\ij  between  the  brook  Jabbok  and  tlie  rTver  Xordan, 
wnere  Jacob  fixed  his  tents.  There  was  another  Suc- 
«olh,  where  the  irraelites  firft  encamped  after  dieir  de- 
partnre  irom  Rameles  towards  die  Red  Tea.  Suecotb 
AgnilSes  lents. 

SUCCUBUS,  ar  term  ured  by  fome  writerr for  a  dss- 
mon  wbo  aiTumes  the  Atape  of  a  wbman,  and  as  inch  Ite» 
with  a  man ',  in  which  fenie  it  Aands  bppofed'  to  incubus, 
whicb  was  a  dsemon  in  form  of  a  tnan,  that  lies  with  a 
woman.  But  the  truth  is,  the  iuccubus  Is  only  a  fpccics 
«tf  the  nightmare.     See  Medigine,  N'' 329. 

SUCCULA,  in  Meeianics,  an  axis  or  cylinder,  with 
ftaves  in  it  to  move  it  round  ;  but  without  anj  tympa- 
num  or  peritrochium. 

SUCCULENT  Ptynm,  amongbotanilh,  fuch  whofe 
IeavBs  are  thick  and  full  of  juice. 

SUCKER.  See  CTCtorTKROs,  Ichthtologt  /«- 
Jex. 

SUClCĔHS,  in  GtsrJening;  the  famevnth  Omers. 

SUCKlNG-^isH.  See  EcHENEts,  Sbhthtoloot  Iih 
iin. 

SUCKLIN6,  8«Jo*H,  an  Englirti' poetr  and  dra- 
matic  wrtter,  was  the  fon  of  Sir  John  Suckting,  comp- 
traUer  of  \he  hourehold  to  Kng  Chai^es  I.  and  bom  itt 
'Witham  in  EA*»  in  1613.  He  d!lcove'red  an  uncom- 
mon  propenfity  lo  the  acqttiring  of  languages,  infomuch 
thathe  is  reported  to  heTe  fpolicn  Latin  «t  five  years  of 
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agie,  ani  to  tave  wtilten  it  at  nirie.    W^en  he  griew  9»<:Wipg 

up,  he  travelled  $  but  feems  to  have  aifeded  nothing        Q  . 

more  than  the  charafter  of  a  courtier  and  fine  gentle-  ■  "'*'"'"'•. 

man  j  which  he  fi)  far  attained,  that  he  was  allowed  to        ' 

hftve  the  peculitr  happinefs  of  making  every  thing  he 

(fid  become  him.     In  his  travels  he  made  a  campaign 

under  ttie  great  Guftavus  Adoj^hus  \  and  his  loyalty, 

if  not  his  valour,  appeared  in  the  beginning  of  our  civil 

wars  ;  fi>r,  after  his  retum  to  Eneland,  he  raired  a  troop 

of  herie  for  the  Iung's  fervice  entirely  at  his  own  charge} 

and  mounted  them  fo  (iompletely  and  richty,  that  tbey 

are  feid  to  have  coft  him  i2,oool.    This  troop,  with 

Sir  John  at  its  liead,  behaved  fo  ill  in  the  engagement 

with  the  Scots,  upon  the  Engliih  borders,  in  1639,  as  ^^* 

occafion  the  famous  laropoon  compofed    by   Sir  John 

Mennb ;  **  Sr  John  he  got  him  an  ambling  nag^^^^.&c. 

This  ballad,  which  was  iet  to  a  biitk  lune,  was  much 

&n^  by  the  parliamentarians,  and  continues  to  l)e  fuDg 

to  tnis  day.    This  diralhous  expedition,  and  the  ridicule 

that  attended  it,  was  fuppo(ed  t(>havehaft.ened  his  death  y 

being  feiz^  by  a  {ever,  of  which  he  dicd,  at  28  years  of 

age.    He  was  a  fprightly  wit,  and  aa  eafy  verfifier,  but 

no  great  poet.     i£s  works,  confifting  of  a  few  poems,  ' 

letters,  and  {ilays,  have  neverthele{s  gone  thrbugh  feve- 

fal  cditions. 

SUCTION,  the  aaof  fucking  or  drawing  up  a  fluld, 
as^tur,  water,  milk,  or  the  like,  by  means  of  the  moulh 
«id<  longs  I  or,  in  a  fimilar  manner,  by  artiScial  means. 
See  PKKUMATrcs  and  HtsroDTNAmics. 

SUDATORY,  a  name  given  by  the  ancient  Ro- 
mans  to  their  het  or  fweaUng  rooms  \  &metimes  alf» 
eailed'  hacmica, 

SUDEROE.    Sec  TtnRt^.IfiandT. 

SUDORIFIC,  an  appellation  given  to  any  medtcinc 
that  caures  or  promotes  fweat. 

SUESSIONES,  a  braoch  of  the  Remi,  a  people  of 
Gallia  Belgioa  (Pliny)  ;  called  fometimes  Sueffettes,  in 
the  lower  age  Sueji ;  fituated  between  thc  Remi  to  tbe 
caft,  the  Nervii  ta  the  north,  tlie  Yeromandui  to  the 
vwft,  and  tbe  Meldas  to  the  fouth,  in  the  trad  now  call- 

cd  ie  SoiJJbnoit SueJJlones,  SiieJfoues,  and  SueJJanee,  the 

namc  ortheir  city  in  the  lower  age ;  thoueht  to  hava 
been  foTmer1y  called  Noviodumim  (Caĕlkr),  is  now  call- 
ed  Soi^ns. 

SUET,  SkvuM,  or  Sebum,  tn'  jinatotny,  the  foIid  fat 
f<rand  in  uvctal  aiumals,  as  iheep,  oxen,  &.C.  but  not  in 
the  human  fpccics.  See  tlie  aiticle  Fat.^I^  is  of  the 
ft:vum  that  tatlow  is  made. 

SUETONIUS  Tranjwillus,  Caics,  a  famous  La- 
tin  Itiitorian,  was  bom  at  Rome,  and  became  fecretary 
to  the  emperor  Adriari,  atjout  the  iiSth  year  of  the 
ChriOianera  *,  but  that  pbft  was  taken  frpm  him  three 
years  after,  when  feveral  perfons  fell  under  that  prince^s 
dSfpleafure  for  not  Ihowine  the  empreis  Saliina  all  tbe 
iefpeA  (he  dieferved.  Durwg  his  dU^grace  he  compafed 
manjr  works,  ^hich  are  Joft.  Thofe  now  extant  are  his 
HiAory  of  thc  !Xirfirft  Emperors,  and  a  part  of  his 
treatife  of  the  HluArious  Grammarians  and  Rbetoricians. 
Pliny  the  Younger  was  his  intimate  friend,  and  pter- 
fuaded  him  to  publi{h  h^s  books.  |iis  Hiitory  of  the 
Xn  Roman  Emperors  has  been  much  commend^d  by 
mo9i!  of'Our  polite  fchoIars.  He  reprelents,  in  a  conti-  ' 
nued Teries  of  curious  and  intereAine  patti/culars,  witl^^ut ' 
any  digreiTions  or  reAediont,  tne  aidions  of  the  e'mperofk, 
without  oniitting  thdr  vices,  which  he  cxpofes  «ith  all 
5  H  2  their 
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Swtiomus  'vl\eir  (]e{bnuhT,  an4  mih  tlie  (aihe  Srejam  meiitions 
H        the  cood  auarities  oF  the  veii'hme  perfo*i» ;  bat  the 
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__  horrid  diirolutenefs  and  oblcene  a^tons  he  retat*»  of  Ti- 
berius,  Caligula,  Nero,  &c.  have  niade  feme  Aiy,  that 
be  wTote  the  Iives  of  the  eraperors  wilh  thfe  iame  liten- 
t;oufnefs  with  which  thejr  Kved.  The  edition  of  this 
hiftqry  ptocured  by  Graevius  at  Utrecht  in  t6f!i,  wilh 
the  exqeUent'Coinmentaries  of  Torrentiiis  and  Ca&abon, 
and  the  notes  of  fome  other  Jeamed  critics,  b  muth  ef- 
teemed.  Burman  alfo  publldied'  an  edition  in  2  ▼ols. 
4to,  with  notes. 

5UEVI,  the  Catti  or  Chatti  of Caerar  CStrabo),  placed 
on  the  Rhine  :  the  reafon  of  Cae^at^^s  calUng  them  tbus 
does  n^t  appear,  though  coDfidcrabl7  diiiant  itora  the 
proper  Suevi  or  AlemannL 

SyEyijCTacitus),  a  common  name  o( the  people  Cttta- 
ted  between  the  £lbe  and  the  YiRuIa,  (HAinguSAied 
otherwite  by  particular  names }  as  in  Ptolemy,  Sutvi 
Angeli,  Suevi  Sennones. 

5UEVUS,  in  JncUnt  Geographi,  a  riret  <rf  Ger- 
many,  Uiought.  to  be  the  fame  with  tbe  Viadrus  or  Oder, 
emptying  itTel^  at  threc  mouthi  into  the  Baltic,  the  mid- 
4lemoft  of  which  is  called  S^vine  or  S/weae;  which  Iaft 
comes  nearer  tbe  name  &»;«/. 

SUEZ,  a  Imall  iea-port  town,  £taated  riear  the  irar* 
thern  ei^tremity  of  the  Red  fea,'and  about  johours  jour- 
nejr  eaft  irom  Cairo.  The  country  atound  St  is  a  imij 
-  plain,  without  the  fmalleft  fpot  of  Terdnre.  The  only 
water  whlch  can  be  drunk  Is  btought  from  £1-Naba,  or 
the  fpting,  at  the  diAance  of  three  hours'  ioumey ;  and 
it  is  fo  brackiih,  that  without  a  miKture  of  rum  it  is  in- 
fupportable  to  Europeans:  The  town  itfelf  is  a  collec- 
tioD  of  roiierable  luins,  the  khans  being  the  only  iolid 
biuldinKS ,  yet  from  March  tiH  June,  tne  feafon  when 
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the  Jidda  and  "yambo  Aeet  arrives,  the  town  becomes 
.crowded^  but  aiter  its  deparlurc  nobody  remuns  ex- 
cept  the  EOYC^or,  who  is  a  Mamlouk,  i2  or  14  per- 
(aas  who  lorm  his  houfehoId,  and  the  garrifon.  The 
£>ttrels  is  a  defencelefs  heap  of  tuins,  which  the  Atab* 
conSdet  as  a  citadel,  becaute  it  contains  fix  btals  Ibur- 
poundets,  and  two  Gteek  gunnets,  who  tutn  theit  heads 
afide  when  they  fite.  Thc  hatbout  is  a  wtetched  <)aay, 
whete  the  fmalleft  boats  ate  anable  to  teach  the  Ihote, 
cxcept  at  the  higheft  tides.  Thete,  howevet,  the  met- 
cbandiie  is  cmbatked,  to  convcy  it  over  the  banks  of 
fand  to  the  yc&ls  which  anchor  in  the  toad.  This  toad, 
fituated  a  leaguc  frora  the  town,  !s'  iepatated  from  it  by 
^  ihore  wbich  is  left  dry  at  low  watet  j  it  has  no  wotks 
Inr  its  dcfence,  fo  that  the  yeiTels  which  M.  VoIney  tells 
us  he  has  ieen  thete,  to  the  number  of  28  at  a  time, 
might  be  attacked  without  oppoiition  ;  fbr  the  ihips 
.  tbemiĕlves  are  incapable  pf  reiSdance,  none  having  any 
pther  artUlery  than/our  rufty  fwivels. 

Suez  has  always  been,  notwithftanding  its  local  difad- 
Tantagcs,  a  place  of  great  tradc,  on  account  of  its  geo> 
graj^cal  iitnation.  It  was  by  the  gulf  of  Suez  that  the 
commodities  of  India  were  formerly  conveyed  to  £u- 
rope,  till  thc  difcovery  of  the  paAage  by  the  Cape  of 
Good  Hopc  converted  that  trade  into  a  new  channel. 
As  tbe  iAhmus  of  Suez,  which  feparates  the  Red  fca 
from  the  Mediterranean,  is  not  more  than  57  miles,  it 
kas  been  frequently  propofed  to  join  thefe  two  fea<  to- 
gether  by  a  canal.  As  there  are  no  mountains  nor  re- 
tBarkable  inequalllles  of  furface,  this  plan  would  at  £rft 
Tiew  appear  eary  to  be  esecuted^    But  though  the  di£- 


fetefae«  cif  Ie«eh  «ou3d'int  f  rereat*  jim^&n,  lh«  ^tA 
<iifRealt]^  arifes  6om  Uie  mtiire  «f  th^  oonei^ondiBg 
coaflS'of  the  MedhenKmean  and  tbe  Red  ica,  which  an 
of  a  low  and  teidy  foili  where  the  waters  fi>ni  lakes, 
ftoaIs,  and  mon^,  C>  that  wflels  cantiot  approach 
within  a  confideTable- diftance.  It  snU  therefoic  be 
found  Kcarcely  poiiiUc  to  dig  •  permanent  canal  amid 
thefe  ihiiting  fands  :  ittt  to  mention,  that  the  iboie  is 
deAitute  of  narbonrs,  which  nuA  be  Cniitely  ihe  wock 
of  art.  Thc  country  befides  has  not «  diop  of  &eih  wo- 
ter,  and  to  fupply  the  iidabitaals,''it  muft  be  ^ughtai 
&r  as  from  the  Nile. 

The  beft  aod  oaly  method  tlMte&re  of  eSBdbg  thii 
junAion,  is  tbat  which  has  beeA  alMady  iiieD^fiiUy 
pradiiĕd  at  di£feTent  times}  w4iich  ii,  by  making  dw 
liTet  itfelf  the  mediam  of  communieatioo,  Gor  whicn  the 
ground  is  pet^e^y  weii  calculated  }  f6r  Mowt  Mokat- 
tum  fudden1y  termiiMttn^  ht  the  latitudc  of  Caino,  fanns 
only  a  loW  and'  iĕmicitcular  -moimd,  rouBd-which  t^  a 
continued  plain  iioiia  tlse  iMnks  of  the  Nile  u  lar  as  the 
point  of  tbe  Red  fea.  '  The  ancient*,  who  early  under- 
ftood  the  advantage  to  be  dnhred  iram  this  AtoatioD, 
aOepted  the  idea  «r  joiningithe  tw«  feas  hy  »  canal  c«si- 
n^ed  with  the  river.  StiBbo*  oblerres,  that  this  was«^,,^ 
StA  execut6d  under  ScibAtis,  wh»  te^ed  about  the 
time  of  the  Trojni  war ;  and  thii  i«<tek  was  i».  cmMt- 
rablc  as  to  occauon  it  to  be  remat&ed,  "  that  it  was  100 
cubits  (or  17«}  feet)  wide,  sdkd  decp  enoii|gh  £ir  latge 
Teirds.**  Aftet  the  Gredu  cenqnii«d.  Uw  ■oaatt;,  it 
was  teftoted  by  the  Ptalemies,  aiid  again  lenewad-by 
Ttajan.  In  ilKMt,  even  the  Araba  tiwaaiclYes  fi]dlomi 
thefe  examplc«.  **  Intbe  tiiiie-of  Oaler^etei-elrKtlts^ 
(fays  the  hiftoitaa  £1  Makin),  the  dties  of  Mecca.-aiid 
Medina  fuSerii>g  iirom  fianine,  die  caliph  «gdcred  AiMn 
govetnot  of  Egypt  to  cut  a  canal  601»  the  Nile  to  Ksl* 
zoum,  that  the  contribtttians  af  cotn  and  bariey  tppoat* 
ed  ibr  ArAbia  mieht  be  coirre^  that  way." 

This  canal  is  thc  fame  whieh  runs  at  pnsicat  t»  Caira, 
and  Iofes  itfelf  in  the  coantiy  to  the  north-eatt  of  Bei- 
ket-el-Hadj,  or  the  Lake  of  the  IHlgrims. 

The  place  on  die  iiwft  coidl  «  the  gulf  «f  Saez, 
where  thc  childitn  of  liirael  «re  fiippafed  to  hare  CBtv- 
ed  it,  is  called  Badea,  about  6«  mUes  to  the  noidi  of 
Cape  Korondel,  on  the  other  fide  of  the  TOlf,  a»  «m  m 
informed  in  a  letler  60«  die  ingenioos  Edward  Woit- 
ley  Montague,  F.  R.  S.  to  Dr  'WatAm,  taakmmm  «n 
account  of  bis  joumey  hwo.  Cairo  to  the^Wntten  It£xin- 
tains  in  the  deCert  of  Sinai.  Oppofite  to  Badea  is  a 
firong  current  which  iets  to  the  appofite  Aioie,  aIxiQt 
fouth-eaft,  with  a  whirlpocd  called  Birpie  Pitraeaa,  {he 
wellotpool  ofPharaoh,  bdng  the  plaoe  w4iete  his  iiott 
is  faid  to  have  been  deftroyed.  'We  are-  toU.  by  the 
fame  gentleman,  that  the  Egypdan  ihore  fram  S«iez  to 
Badea  is  fo  rocky  and  fteep,  that  there  mu  iio  cntering 
upon  the  gulf  but  at  one  of  the&  two  place». 

The  Britiih  nation,  we  believe,  nerec  «ttesnpted  to 
carry  on  commeice  with  any  af  the  porti  of  tke  Hed  iĕa 
beybnd  Jidda,  till,  on  the  fiiggefiiao  af  Mr  Bhkc»  m 
1776,  ibme  BritiAi  merchants  at  Bengal  equipped  tno 
or  three  TeiTels  ibt  Saez,  laden  with  piece  g»odsof  Bcn- 
gal  and  coaft  manu^dutes.  The  command  of  thc  **ef- 
ieb  was  committed  to  Captabi  Greig,  a  meritorioat;fta- 
man  ;  and  the  management  of  iSaie  gooda  was  cntraAed 
to  Mt  Straw,'  a  gentkman  diitin|;aiihed  kx  hia  iaaeccBii- 
tile  knowlcdge.    The  fid»-  t«nicd  ant  Aa  «dTantagc  ^>at 
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,.nfttt  g«^aF'«K|«M|:c5im(8ifieBritdj<ia  airiutig  pKfi(nu 
'  asi(ltt!  b«y«f  Gaito-.and-San,  M  U»,cCOnfsine  the  yvho)e 
j  ^toRi»  <g«ined  l^&e  fale  irf  tiicl  oargo.  'The  great  pur. 
p^^ft)Wekp«iftian'tvMv-h«weJver,vmccnvFtU&e4f  ns  a 
'fifin«a  wai'ob«tined  fcaBi>'d>e  <govcituiient  of  C^ir»  I» 
•ttaĕi  by\M  W«y  o0Suec.:nitt«on&4ua*Ca  ol  U)i9«i.ihice 
•Aups  w«M  t0'9ueii>th«  tbUawing.Jreac,  :and  a*J$avty:-in 
17^8.  'Hte  opcninga&ithb.-tiiade  «htiiBed  t^  jftaWfy 
Mthe  £aiV  I^ttta^Gatt^ny  ytlKjr^AppUedHo  j>Mt;ig(h 
-^rtiiiietit)  tH>d<»i<d<n;^«etle-gi«tai>  ta  reJioqHf4h  thi%,p>fl- 
niSng  eommerce.  i^rherejordtn  Msched  £gj)pK  iCppnor 
tban  Bengal,  and  the  confequence  wtu^^^sttd  A9  tb«  m- 
ibrtiinKte  ad^enturuli-wlKt  «i&ied  StMi.tltott  ]r«ar  (i7!79)> 
Sf  a  plan  c«m)«fl«d  betwee»  thebe/s^.a.-latg^.hodyr/ll^ 
Bed)»uin  Arabs  attaUted  the«Braviin  pti(Bng;£roi»'$(ii^ 
to  Caito  Wkh  gObdsTabaed  at'i2laeks.«f.)r*9(#^  iJlV 
goods  w«re  plundercdythB  Sorapeans  ^tiwn  ftripf^;,A%d 
-Rft  naked  in  the  dc&rti  «xpoiBd'b>.i^»'buo^g'  tajHt  9f 
the  fi>n,  withouta  dMp  of -Hatertait^etMb  ^r£thifi^, 
or  feod  tarupport  lif&.  Mofi  ■«£  iketk  dii^t'  *n^' i(P™' 
of  thcir  bodiet  were  aitenranU  fagasd  ijttanglied  ai)d  d^- 
■  £gar^  b^  wol*a.  Wc-JkaYC  bcen  &vottvtd  with  %  P4r- 
tknhrr  aeoount  af  tfae  fiifiietii;gi «{  cicr  «(WnMyiScn  hgr  a 
corrdpondent,  wbicb,  *re  tKBibrty,  'W»,rii%Vfl,fiot.(9»oBi» 
td  inrett.  TtuiSe  whv  wBhto-^huin:  a'inorA  fuU  s^- 
cannt  in7-o»nfok<tlie'AnBuid/  Kegi£bet)  lor.  JJ&t.  «r 

J782.'    ■         '■■"    ■-'■    ■•-•-.-.■    -  -■  ...: 

SUTPt.TUiiA^-^  daeiaUi:€4ognv>ifi  a  towa  of 
-  AfrkW,4ii  'Ai»  iBimii^mx)i  Cortbagc  -,  pAibabljr  ia  call- 
ed'fr<mi  SuSete^  Uia  title  «£ -di»  fcp^f>ra^;.  (;f  tljat 
«{ty<  Irl*  itMr^kd  Sfuiitia,  is^-the  Iwigdom  o{  '^uips, 
at«d  fcaS'fflM]r'BlB^i*>regnitafof  dntiquity.  ;  There  are 
three  teinples  in  a  gr^at  j|ieafiif(S  dittire  $  ono^  oi  them  of 
die  Compollte  opUit-itihe  -oOier  tmt.  Coiu)thian,  .'^  A 
betutiiial  -ind  <peTfc6s  oaptta)  'O^  tko  C«ni9Q<^te  order 
^6yf  Mr  Bracc^  the  oiily  pcffeA  one  th«t  imw  exiiis, 
is  deligned  in  alliu  ^arta  in  «  Vttt7  ^^8*^  fi**!i  ^^  ^'^^ 
the  detall  ctf  thereAiol  the  nihvU  t  prciciou»  monumcnt 
of'wliat  that  «der*  wasi  ito»  in-itbe  colja^io;»  of  the 
king."  Thc  town  itfctf  (he  fc J»)  i»  to^ted  i?  the,  nwd 
beautiAil  Ppot  ht  Barbirr j  fiim>uiidcdby  gre^t  uofibers 
^  iantpeti-trCes,  nd  -watantd  b^  a  yleafaat  ftre8in,,which 
iinkc  anller  the  cattli  at  that  place>  withoHt  appcanng 
jiny  tnore. 

8UFFOCATiONv  ths  prtntioit  «f  the  fiiaaiQit,V 
ref|plt«tio»  «r  bceat^g.  See  «he  articlea  Di^WK|iiG, 
'Hanotoo,  6kc.'  ^  .;. 

SUPPOLK,  a  coantj  of  Englattd.  .  Jts.iiain^  ^  c^n- 
traAed  hom  SouthJbA,'  fa  eaUed  froat  it«  /itiration  in  ie« 
l^ard  to-NoT6>lk.    It  it  boaadtedon.  the  weft  bj  Qm- 
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«sceyt  to  the  «^  snd  upon  the  f«a-coa{lV  >s  ^Tf  ricfi,    SiitSllc- 

being  a  cosnpoond  of  clay  and  marle.     Towards  the  fea         il 

there  are  hxgc  heaths  and  traSs  of  fand  j  but  tbefe  pro-  ■  j^"' 

4uce  hemp,  i^e,  and  peafe,  and  fe«d  great  Aocks  of 

Iheep>,   Al>out  Newmarket  the  foIl  u  much  the  fame ;- 

h^t  in  high  SuSblk  or  the  woodlands,  bcGdes  wood, 

tiwre  "K  yeiiy  rich  pailures,  where  abundaace  of  cattle 

fmSt4f  .  |n  other  parti  of  the  county,  as  about  Bury, 

.^ere  i«,plf  nty  of  corn.    A$  this  county  is  noted  for  tbe 

,t^i)e{4fof,iU  paHures,  fo  is  it  for  butter  and  checfe,  er- 

pccially  the  ibrmer,  which  is  faid  to  be  remarkably  gbod  > 

};^^hat'being  papk^d  ,i;p  in  Srkins,  it  i«  ibld  for  all  uies 

<j^h.i>y  fea  and  land,  and  conveyed  to  many  parts  of 

.,.|ing}99fi„  eTpecii^y  to  Londpn.     The  inland  parts  of 

the  county  are  well  fuppUed  with  vyobd  ibr  iuel,  and* 

.4hp(b,,r«ppn  l^C  £«}-coaIt  with  coals   irom  NewcalUe. 

[  'Jf/is,*Wn?|f*"*'^?*  9^  W  county  arc  chieiJy  wobllcn  and' 

\  ^ocn  li^iiMb. ,  .ItlUe;  in  tbe  dioceie  of  Nprwicb,  has  two 

archdeacons,  yiz,  of  Sedbury  and  SuiTolk  ;  gives  UtIe'of 

.^Bitr)  ^  ^,t«ianch  of  the  Howards}  fends  two  memlteta- 

^  to  .parjlia^nent  io^  tiie  couhty,  and  two  for  each  of  the 

!  ,£4iowingpiace3,  IpiwichiDunwichjOribrd,  Aldborough, 

fiSadi)HryA  £ye,  aad  St  £dmundVBurT.    The  county  ir 

estremely  well  watered  by  tbc  following  river!,  wlUclr 

.  fiithfjr  traverfe  its  borders,  br  run  acrofs  into  lEe  Giinnan' 

ocean,  vii.,the  ^efler  0^fq,  ^e  Waveney,  the  Blithe, 

.tbĕ  i>eben,  the  Orwell  01  Cipping,  and  the  Stour. 

SyFFRAGAN,  an  appellation  giren  to  fimple  bi- 
,  ihops  vii\\  regard  te  archbiil^ps,  on  whem  they  depend, 
,tipd  tio,  wl^Mn  appeals  Uefrom  tbe  biihbps  eourts. 
,  .St^rag^n  islikewire  the  appellation  eiven  to  a  biihop,. 
who  1$  occaiionally  appbinted  tp  refide  In  a  town  or  vil- 
It^g^  and  affift  tb^  cBooelan.. 
,  SUFFAAG£f  denbtes  a  v(ite  g!ven  !h  an  aAembly; 
where  fomethIng  is  deliberiiited  bn,  or  where  a'  perfon  is- 
de&ed  to  an  oitace  or  beneficc. 

SUFFRUT£X,  amohg  botaniib,  den<Ae«  tm  under- 
Airub,  or  the  loweil  kind  of  woody  plants,  as  lavenderv 

SUGAR,  a  foIid  fweet  fubiiance  obtahMd'from  the 
juice  of  the  Tugiai-canej  or,  according  io  chemiAs,  an- 
cAential  falt,  capable  01  cryftatIization,  6f  a  fweet  and' 
.agrecable  j^a^our,  and  cohtained  in  a  greater' or  kis  qnan- 
^tjr  in  almoft  evcry  fpecies  of  vegrtable»,  but  moft 
abundaht  in  the  fugar-cane. 

,-    As  the  fagar-C4ne  is  the  principal  proda^Uon  of  theVaIaeof 
\Veil  Idtdie^^  apd  ,i;he  great  iource  of  Uieir  riches ;  as  itlugar.- 
'^  ^s.rp.inwortant  in  a  commercial-view,  ftom  the  emplojr- 
^  ,iiient  wmciijtt  giyes  tP  feamen',  and  thewealth  which  it' 
«pens  for-mieJFcpants ;  and  befides  now  is  become  a  tic- 
9.c|^iTrpf  J2e— .it  may  jiiiily  be  eft<iemed  one  rf  the  ttloilr 


bndge-ihit«;.on  the  ^otith  by  EStJC,  from  which  it  is  '  valuable  ,pfahts  i):)  the  world.     The  quantity  confumed 
'■'■'■"■  ■'         n  1     .1     ^"  in  Jpijj-oj^  is 'efttmated  at  hihe  tiulKons  ilerling,  andtbe- 

deihand  would  pfobabIy  be  greater  if  it  could  be  foId  at 
R  redu^ied^price..'  ]Snce  iiigartbeTi  is^  reckoned  fo  pre- 
fubus,a^(;otnn>bdiiy,  it  mulT^  an  obie&  of  deiire  to  alF 
terishs.  of^un9ii{y  aod  rekai^di,'  to  (Altatn  fome  general' 
ithbwledgie  oFtW  ninbry  ahd^^iature  of  the- platit  by 
■«^hich  .it  js  pro(iuqe3,  as  yv^ti  a*  to  underilland  the  pTo- 
celiby  wJiSi  ihe-j^'^  is  "ixtrafted'and  teSned.  We 
will  thereibre  iiril  in(}ui'rein  What  countrics  it  origiaall/ 
i}ouriihed,  .aiid  whenit  wa^brought  ihto  general  ufe,. 
a^d  bect^me  an  .artjcle  pf  conimerce.     '    '  '' 

Frpm  the  i^w  remains_of  tbe.  Gi-Ccian  and  Rbmah'aU'.' 
tnors  w-hicK  have'iurvivĕd'iihe 't^va^e5'df  time, 'we  can 
find,nj».  m<j<)|s  tbat'flii  juicc  bf  ihe  fugat<-oaiie  was  know« 
■'  atr. 


ffitttd  l^  the  river  Stour  ;  on  the  cbII  by  the  German 
oe«M ;  ^nd  00  tbe  north  by  Nor^olk,  feparated  from  it 

Cotigb'i     ^^  ^^  LeiTer  Oufe  aad  the  Waveney,     From  weft  to- . 

«dition  «/  eaft  it  is  51  mtfes  in  kn^th,  about  20  at  a  ipedium  in 

eamiti^t    Imadtb,  and  196  in  ai<cumfereticc.     It  contains  22-. 

A-itamia.  hundredi,  20  markct-lMm*,  575  paoihes,  upwwds  of 
34,000  hoiim,  awl.2to,45i  inhabitBnts.     The  whole- 

-  »  ditdded  into  two  parts,  viz.  the  Libcrty  of  St  £d. 

-  nmnd,  and  the  GeldsJsle  ;  tbc  f<nmcetQf  wlucb.copl;ainr 
tbe  w«.ft  paru  ni  the  county,,  aad  tha  othe^  tbe  eail ;. 
and  therc  isia  gnnd  jui]r.%.cach.atithe  .^iG^es.    "rhe  . 

-iitr  ic  reckonbd  as  wliofefoms  and  plc^i^  ^  any  in  the- 

kingdom,  nor  is  itQidictiwife  u|K>ntbefea  cp^,  whieh\ 

•   i»:^  tUidfew^,,and.frec;.&timiiiUm»ifiM9^    .T^he.  iiiul,^ 
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^        «ver,  tht^  in  tnore  counbm  wheri;  it  was  indigcno^k  Usi 

^^^  v»U»ftrK««  W  ^<"*S  spnwM»,    It  U-not  u^tbeblt 

bly  koow»  tWt  H  m  Ipc^n  la,tb*  ancicni  Jewn  j  iin  thcrs  u  (oton. 

to  tbe  an-   re*fQa  to  UB{>oQ;,  t})4t,  thc  Hsbniw  word  njp,  mhich,  ocp  ' 

oiMt  Jew«,  ci«nfre(^wn^  in  tko  Oid  TeOAmcBtt  wid  i»  by,  om- 

txv)DE|t(w;$  tej94fii«d  Smimiam  c^/tnntu  an4  ibaetiwi» 

Ji(itfi-fatify  Afgf  in  &d  mcan  the  fugar<anct     The  &£&. 

gaflag;^  i;>  which  we  bajre.  ob&inrcd  i^  aaenlioned  is  £aod» 

:(fz.  23.  vchere  {kdAfe«  is  «^ommanded  to  maHe  ap  oint». 

n^i^t  «(ith^niht.  cjnoamoi^.ken^,  «nd  caiTia.  N«w  ihe 

hmi.  does  not  aj>i(etf  tp^  hava  be«A  A  nmivt  o£  ^Egyiit 

nor  of  Jiudea  -,  tor  in  Jes«mi«jkiri.  20,  it  is  nentioiied: 

N  Gamu\g  froBi  4  &r  coiinttj.    *'  To  what  pucpoi* 

«ometb  tnaw  to  ipo  inceaTe  £nm  Sbeb^  aad  the  iWcal*. 

cane  &x>m  a  far  country  ?*'    Tbja  t(  not  |tiH(B  «i  th«  «s^ 

S        hmuf  a^nipiaticku,. .which.gi«ws  fponUnwou67  in  tb*  Lrc- 

Accoont     vant,,a$.  well  a«.iii  m^y  parts  o£.£ucape.    If  the  cin-. 

^«ek^ud  "iU9^  mentioDed  in  the  pa&m  af  £xo4ua4iuol«d  aboye 

Ramtnait-  wa«  tcuc  cianainpn,  it  mruil  naiiw  c«pa  £toBi  tbe  £«ft 

tibtm.         Indie^,  tbe.on]^  couotry  m  th<  world  &om  wbicb  ciBHtr 

mon  i«  pbtained.     Thece,  i«  ao  digicttUy.  di«re£Ke  iin 

•  fiippofii>^  tb>t  the  fug»»-cane  waa  ex|ioi(Mi  fren  thc 

fame  countr};.    ,I£  anyr  credtt  be  duc  t»  etyraology^  ih 

«onSm^  tbe  ppinion.  tbat  ken£  dcpotcs  the  itigBt-cane  i 

£ar  t|ke  Latin  mi^d,(iafnuksni-  ibc  £ng6fh«Kndir««r.ai«. 

eridently  deri.ved  from  it.    ,It  is  aUb  a  cariou*  &d,  that 

/athar  otjkt^er  *,  ia  ^abrew,  fignifie»  aehriation^  Itwa. 

which  tbc  Gr««J(,  wor4»»ww>t>  **  fug«r/'  is  undoubted. 

1y  to  be  traced,  * 

The  fiigar-cane  was  liiA  maiiB  kaonn  to  Ow  weAam 

parts  qf  tbe  world  by  tbc  conquefls  of  Alexander  the 

Y  Ub.  n.   Great.  Strabo  f  relates  tbat  Neasehus  Ua  adminl  ibund 

it  b  tbe  £a^  lndiiw,ia.  tba  jear  b«£ore  Chriil  325.     It 

is.e,vid«ntfy  alluded  to  in  i^  &agmcnt  of  Thcophraibia,.. 

preferved  in  Photius,    Vaim,  wbo  livcd  A.  C,  68,  de- 

\  Lib.  rrii.  fcri^  it  ia  *>  Eragment  qu9(sd  by  indorus ;}:  as  a  Auid 

^'l^-^'        pre&d  from.reodsof  a  lasge  fiiw,  wbicb  was  fwester 

''"^^^"'''tbapboney}.     Diofcorid«»,  about  the  yeat  35  h«fore 

Cbriiib,,  iaj^  "  tbat  tbere  i«  a  kind  of  boney-caliAd.y^M^. 

root  wbich  is  fpund  in  Indi»asd  Arabia  ^elii.t.    It  ba*. 

the  appeaiaaaa  ef  ialt,  aad  is  brittie-when  cbcwiKl.     If 

diflMvad  in  water,  it  is  bcneCcial  to  the  bowels  and  Ao- 

macb,  is  ufeful  in  dilcaics  of  .tlia  Uadder  «nd  kidneys» 

aii4,  wbca  fprinkled.  op  thc  ey«,  r«asoves .  thofe  iiib- 

flaBce*  that  obrcure  the  fi|^t.."  This  is  th«  firi)  accounlr 

we  bave,  of  its  medical  (jualities.    Galan  ^m^.  pMTcribed^ 

it  a$  a  medicine.     J^ucan  relates,  tbat  anoriente}  natio«. 

in  alliance  witb  Pomfiey  ufed  tbĕ.  juice  (if  tbe:^(NPQ  <u  >• 

common  drink. 


•T3». 


l)iW.  cap. 


^ujue  Hhmt  tenera  du/ces  ah  arsndtne  /uccot. 

Lib.  iii.  237. 

Pliny  ^ays  it  was  prodnced  in*Ai3bia  and.  India,  but 
that  tbe  beft  came  from  the  latter  country.  It  is  airo 
oientioned  by  Arri»n,  in  his  Periplus  af  tbeiSed  iea,  by» 
tbe  name  of  'Zmx/»t  (/oc^iar^  as  an  apticle  of  commerce 

*Nat.  Bi/l.  fi^ffia  India  to  the  Hed  Teib    .£lian  *„  Tertullian.f ,  an4 

t  De  JiA'-  AIexander  Apbrodif8Btu  %,  tnention  it  as  a  fpecicS'Qf  bo« 

eh  Dti.      ney  procurcdirom  ca(ies(A}r 

» lA.  n. 

^^'7*'  .   ■    •  ,     .  .    . 


'  ^t«k«>%«HCiwe is  mMigflumt^fiaiAAaiilxiimt.^im 
past««f  tbc  Z3ik  IwUes^' we  bne  de  ftie«g«ftisafaf  ml*'  * 
b«lieTc  i  ht  Thunberg  Ibundiit  in  Japan,  «iKib.tinni3-  *^ 
cordingly  mentiMwd  it  as  a  iietive  «f  tbat  canittriite  bw&ik  1 
jE7»r«  J^0Muca,  puUilbed.  in  1784'  Ofiieck  aifs  SatmĔSa^ 
it  in  China  m  1751.  It  aay  indeed  baTc  faeenican£.'' 
pliintcd  fiiQm  fame«tb«r  ceuatnir-) -bnt  as-k  does '■bt^ip. 
pear  bem  hiilexy  that  tbe  inbahilants  'of  Japanr>o«^Gfaini 
e.W  cacricd  on  aey  cniBmeAJe  witb  remote  natiDBS,  -it^ 
could  pnly  be  conaejwd  &'om  foine  ncigbbouring  eema-- 
tiy.  Mirco  Pelo,  a.  nehlc  Yenctisn,  wbo  tjx*&i-m>. 
tA  the  eaft  about  tbe  year  1250^  faund<  fiigar  in  abin>. 
daoee  in  Bensab  Va£so.  de  Gama,  wbo  dadUtd.  -Sbe 
Capc-of  GaodBopein  L4$7,  lelates,  tlata.oonSdeBaU» 
tnidfrinfiigaKw«s  tben  canicd  on  in  tbe  kingdoai  a( 
Cidicut.  On  Uie  autbority  a£  Dioicaridcs  and  Plinj, 
teo,  wc.ihouid  he,difpa£td  taadaut^  tbat  it  ts  a  nadaa 
ol  Arabia,  did.  we  not  fw)d,  on  con&Iung  NiriadiH»- 
Travels»  that  tkat  botaniS  bas  omitted.  it  wben  ennnc- 
ratiog  tbemoti  valuai^  plants  ef  tbat  canittryt.  If-il' 
be  a  TBantaneous  produAioii  of  Arabia,  it  matt  QiIifcflot>> 
ri(h  in  ita  natiire.  fbiL  Mr  Btnce  found  it  ia  Vpper 
^^Pt<  Jf  V*  majr  believc  tbe  Tebnion  «£■  Gioern 
iMoi^  a  confidetabIe  trade  wai  catiied.  on  in  fngat  ia 
Nubia  in  1500 :  it  abminded  al&  at  Tbebes;  on  tiw 
Nile,  and  in.  tbc  nonbcn  paits  a£  Airica,  aiMnt  die 
fame  period,  .-      :i    ■  •  •         •  1  *   J 

Tbisre  ia  rea^nn  to  beliew  tbet  the  fiig«r.4ane  w«t  tn-teii«« 
ttoduocd  iiuo  £urope  daiing  the  ouiadc*)  eiyw>ii,iii«ia^*f<^ 
whlcb  bowever  romamic  in^beir  plaoi  and^ 
in  their  eacecution,  wtre  cestrinly  pndtt&ine  'Of  tatmif 
ad«antage*  ta  tbe  nationaof  £arop«u  AlbcstaK-AcpieB^ 
fis,  a  Bwnkitb  writer,  obfemes,  tiiat  tbe  CSiaiiiain  fi»l«- 
dicrs  in  the  Haly  Land  irecpentiy  detiaed.  xefreftmmiC 
and  fupport  during.  a  fcaraity  of  psosi^pns  \pr'  JickJng» 
the  canes.  Tbis  plant  fla«]rifiied  aUor.in.^tiw  Moren,  aiw* 
in  tbe  iilandt  of  Rbodas  and  Maltay  ^om  «Ucb  ir-w» 
tranfpDFted  into  «iicily.  Tbe  date  jp£  tbis<tcaa£iifilaB  it 
is  not  cary '  to  aicertain  v  i>ut  wa,«|»fiire  tlut  iug«r  iraa 
culiivatcd  in;  tbat  iiland  pnaidas  ta  tbc  yea^  1-1-66  v<f<B« 
I.s£tau  the  JcAnt,  wlie  wsote..»  liiAery  of  tbe  I^ottit. 
giMfe  di(c«««iies,  maktions.a  idanation-iiiaide  tbatyeat  to 
Uie  monailety  af  St  Rrnast,,by.W511mm  the  iĕcoKt,  king' 
of  Sicily,  of  a  mill  £ar  grinding  fii§atucsBie%  witb  aM  its 
rights,  membera,  aad  «)ipurt«nanccs.>T-  -  ., 

from^  Sidly,  wbec«,tbe'iigaa.caiie  ilill  flmiTifc«w  oa 
the  (ides  of  Mount  Hybla,  it  was  ooBTcycd  to.  Sp"i«,  ■,-3^ 
Madeira,  tbe  Canacy.an^  Ci^  de<  Veid>  i^Bnds,  <ean^|^ 
afi«r  ibey  wcre  di^caTCmdintbe  i^tb  century.  * 

Aq  opinion  bas  pceTailed,  tbabtbe  fugar<«ae  ia  notSuw^l 
a  native  cif  tbe  weAem  continent,  oe  its  adjacent  iilands^  ^ 
tbe  \Veft  Indies,  but  was  conve;ed  tbitlier  i^  tbe  Spa-^y^ 
niards  or  Portuguefe  faon  after  thc  difcovery  of  Amencaacncia 
by  Columbua.    From.tiie  tefl4mony  o£  Betcr  Maityr,4BtlieV4 
tbe  third  book  of  his  firfl  decade,  compofed  during  Co.Ii''^ 
li^robus''»  icoond  voyage,  ^hiab.comaaenccd  in.  1493  «ad 
ended  in  1495,  it  appears,   tbat  the  ibgar-cane  w«s 
knowB  at  tbat  time  in  Hifp;uuola.    It  miy  be  faid,  tbat 
it  was  briwgbt  tbidier  by  Columbus  ;  but  ibr  this  a&r- 
tion  ^e  ,b^  fqui)diD»  d\ft&  leyidenae }  and  tbougli 
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(a)  For  a  morc  minute  accoont  of  the  bidoiy  of  fiigar  in  tbe  earl]c>ndiiiuddle  ages,  ««{laper  ol  4hc:llfa>ri«aftn 
T/suowAions,  in  Volume  IV.  by  Or  Falconer,  may  be  confulted.  ^ 
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kMi  iSinA  Kvi3pncB,  iImi  wnM  not  pnm  dbt  tlw  fi*gir>> 

ne  <ma  nbt  «n .  indi{;eMia«  piant  «f  thc  Weft  Indic*. 
Tben  «re  autkan  af  leMming  wbo^  after  invefttBating 
this  {ahie€t  with-aUdntion,  ^do  net  heiHte  t»  mwntaii», 
tbat  it  is  a  iuti3ve  both  af  the  iAutd»  aad  of  ^  cianti»' 
aent  of  Ameuca. 

P.  I«bet  has  fup|iortrt  thb  opaion  ii*itb  mnck  ap» 
pe«»ace  «f  tnith  *  i  mcti,  in  partkokr,  k«  appcals  t» 
the  teilimeny  of  Tbmias  Gagci,  an  Engliibman,  wh6 
«ifite(l  Ncm  Spain  in  1625.  Gage  «nuaieretn  Aigap- 
caoe*  aiMng  thc  prtnn£oi»  'wilb  whicb  the  Chanibes  Df 
Goadaloupe  fuppliad  his  (hip.  "  Now  ^ray*  Labat)  it 
it  a  faA  ^at  tJae  ^wniards  had  never  cultivat«d  on  inch 
•f  grauad  in  tbe  rniaUer  AntiUn.  Thnr  Aiips  cottt- 
laonljr.loaBbed  at  tbore  lAandt  indecd  Sot  wood  and  wk- 
ter )  and  tittj  laft  fi«sne  in  tke  view  Df  riipplying  witli 
freih  provifiow  fuch  of  tbeir  coantrynKn  a»  anght  caU 
tbere  rn  Catur« ;  bat  it  would  be  abfunl  in  tbc  liigiMit 
dcgNe  to  iiippore,  dut  thajr  would  plaat  fugnr-ca»e8, 
BM  at  thc  faaaK  time  pot  hogs  aOtare  to  deilioy  tbem. 

*'  Neilher  bad  the  Spaniard*  any  «otive  for  beftow- 
ing  tbis  plant  on  iilahds  wbich  thej  coiiiideted  ai  of  m 
kind  of  importmnoe,  exeept  i^r  tbc  piiapoie  that  has  been 
mentioned ;  and  to  iiippo&  that  the  Charaibes  might 
havc  ouIiiTatied,  aftar  their  departare,  a  ptodudioa  of 
which  tbey  kneiv  notbing,  iietrays  a  latal  ignorance  of 
the  Indian  dirpofition  and  cbarader. 

"  But  (eontimies  Labat)  we  faave  fanr  tedimDny, 
and  {rach  m  prons,  bcyond  all  «ontradi£kion,  thet  the 
fugar-cane  is  the  natural  prad«£lion  of  America.  For, 
befidea  tbe  eirideaca  of  Franeis  Kisenes,  wlio,  in  a 
Treatire  on  Amarican  Plants,  printed  at  iMeatco,  aASuts, 
that  the  fu|i^-cHKi  grtran  witbout  cultivation,  and  to 
Bi)  enttaardiaaTy  fiu,,  on  tbe  banlcs  of  the  river  Plate, 
We  are  aSiired  fay  Jean  de  Lery,  a  Prateilont  minifter, 
who  was  chaplain  in  1 556  to  tbe  Dutcb  garriron  in  tbe 
fbrt  of  Coligny,  on  the  n«er  Janeiio,  that  he  hiaifelf , 
found  rugar^^anes  in  great  irimndance  ia  many  places  on 
the  banks  of  that  riTCr,  and  in  fitmuians  nerer  vi£ted  by 
thc  Portuguelĕ.  Father  HeMHi|Mn  and  otber  royagen 
bear  <eQiniony  in  like  manner  to  the  growth  of  the  cana 
near  the  mouth  of  tbe  Mifliffippi  j  ond  Jean  dc  Laet  ta 
its  fpoAtaneous  produAion  in  the  iiiand  oi  St  Yiticcnt. 
It  is  iiot  ibr  the  plant  itrel^  therefbre,  bot  fiir  tbe  fecret 
of  aAeking  iugar  irom  it,  tbat  tbe  Weft  Iii£es  ate  in- 
debted  to  tbc  Spaniards  and  Po(ti>giicfe ;  and  tbeie  to 
the  nationa  of  tbe  eaft." 

Soch  ia-tiK  reaibning  of  Labat,  which  tbc  leamcd 
Laiitau  has  proaaunced  incantnnrertible -j  «nd  it  is 
greally  ita«ngth«ned  fay  recent  difcove(ies,  tbe  fagar- 
cane  haviDg  bsen  ibaad  in  miny  of  dic  iilaads  of  tbe 
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P^ni&c  «Mah  fay  «a»  'kte  iHiAriaew  n«vi^d)r'C^(>ftin    n|luv 
eook.  ■•■■•■  '—>.*>" 

The  digar-cam^  or  &ccbtnm  oflRci»ar»m"of  b<*anifts,^^'   . 
is  «  jointed  reed,  comBionly-  meo&niAg  (ihe  <tag-{iaM  notof  tbe  (L 
inciuded)  irom  tbree  ieet  md  a  half  t«  iinren  fcl!t  ingsrcaoe, 
heigbt,  bttt  fometimes  liAng  to  t  &  feet.    When  ri^  it 
i<  (^  a  Ane  itraw«atoar  indinine  to  y«Uew,  pMddicing 
Ieaves  or  Uedea,  tlK  edtes  «f  which  ate  iinely  atil 
iharply  ^errated,  and  terminotingin  an  arrow  deoorated 
wMi  a  panicle.     Tbe  joinls  in  one  iMic  are  iit>m  40  t» 
60  in  niimber,  and  tbe  AaHu  niing  fnm  «ne  Toot  at6 
f«metimes  «ery  immerpa*.    l^  7«n>>g  "ihoot  afccnis 
irom  the  earth  like  the  poiiit  of  an  orrow  ^  the  fliaft  of 
whiok  feon  bieaks,  and  the  two  firft  kaws,  wiiich  iiad- 
i>eai  incloii^  witiiin  a  <]aadraple  'Sieath  of  fciainal  leam^ 
tiic  to  a  coniiderable  iieight  (s).  ^^ 

As  the  cane  is  a  rank  fuccalcnt  plaKt,  it  iinlft  ic^Uiresoil  inoft 
alArangdeep  ibil  t»  bring  it  to  perfe£lion,  perhips  intfavounb!» 
deed  no  ibil  can  be  too  ricb  flir  this  purpofe.     The  ibil^  '** 
wtnch  eaperieisce  ka*  faund  te  foe  moft  fifivaamb}e  t*  the^""'^^ 
cultiTOtian  af  it  in  tiie  Wcft  Indies  is  Ur  datk  gray 
loam  «t  St  Chriitophet'^,  which  is  io  light  and  porous  as 
to  be  ipcnetrabie  by  the  "iK^tcA  applicatian  of  tlic  h«e. 
The  itndcr  ^ratom  isgnyel  from  B  to  12  incheii  deep. 
Cencs  pkmttd  in  pattieuler  -ipots  in  this-illimd  bave  been 
Jintnm  ta  yieki  %ooa  pouhds  «f  ]tf  tiicoyado  fugar  itodi 
a  tingle  «cie.     The  aYeragC  predoec  ilf  tiie  iihind  for  a 
6ries  of  years  kat  been  x  6,000  bogtheads  of  16  cwt. 
which  is  one-balf  only  «f  tke  wbole  eaiieJand,  or  6560 
«Gtc*.     When  annnaUy  cut,  it  gires  ncariyttvo  hogsw 
bcads  of  i6<wt.  pnr  acre  fsr  tke  vriiole  Df  tlw  iand  in 
njw  canes.  . 

Neat  to  tbe  aAy  loem  af  St  ChrillopherH  is  tlie  ibii 
whlch  in  Jatmuca  is  called  hrki-rnoKU ;  not  as  tcfem>. 
bling  «  biick  in  colour,  bvt  as  containing  fuch  a  due 
mixtare  of  clay  and  fand  as  it  ruppored  to  render  it  well- 
adapted  fer  the  tife  of  tbe  kiln.     It  b  a  deep,  wam,  and^ 
mellow,  hazel  earth,  tsSikf  woiked  ;  and  though  its  far» 
£ice  faon  grows  dry  «fter  rain,  the  ond^  ftratum  retait» 
•  coirGderable  degree  of  morihiie  in  the  drieft  weather  }. 
with  this  adTantage  too,  that  even  in  tiie  wetteA  feafan 
it  iĕldom  re^rei  treiiching.     Plant-caiies,  by  which  h 
meant  canes  of  the  firft  growth,  have  bccn  known  in 
Tery  fine  ht/Saia  to  yield  two  tons  and  a  half  of  fagar 
ftt  acre.     After  tkis  may  be  ledMned  Ae  black  mould 
of  feveral  vaiieties.    The  beft  ii  the'deep  Meck  earth  t^Edioard^s 
BariMdoe»,  Antigna,  and  feine  dthet  of  the  vindv*td  Hifi«ry  0/ 
iilands ;  but  tbete  is  a  fpccies  of  this  mould  in  Jamaica '^' !^^ 
tiut  is  Imt  littk,  if  «ny  tUng  inSsrior  to  it,  which^|''|[* 
abonnds  with  Iimeftone  and  ilint  on  a  iiibftratum  oF 
faapj  mark.    BlackL  moiild  on  clay  is  mote  common  ; 

but 


(*)  "  A  Geld  of  caMs,  when  Aanding,  in  the  nwnlh  of  Novmber,  whm  it  is  fn  arrow  or  M\  ^ldTorei  (rays  Mr 
£eckfonl  in  his  dercriptivc  Account  of  tne  liland  of  Jamaica),  is  one  of  the  moft  beautifiil  produfHons  that  tne  peu 
or  pencil  can  pofiibIy  deictibe.  It  in  common  rii!»  from  three  to  eight  ket  or  more  in  hcight ;  a  difference  of 
growtb  that  very  Rrongly  marks  thc  difference  of  foiI  or  the  ▼arieties  of  culture.  It  is  when  ripe  of  a  bright  and 
golden  yellow  y  and  wkcte  obviouS'  to  tbc  iiin,  is  in  many  parts  Tery  beautifully  ftreaked  with  red  ;  tbe  top  is  of  a 
darkiih  green  ;  but  the  more  dry  it  become»,  from  either  an  eiccers  of  ripenefs  or  a  contimiance  of  drought,  of  a 
ruffet  ydlow,  with  long  and  narrow  Ieaves  deppnding  ;  from  the  centre  of  wbicb  iboots  up  an  arrow  like  a  iiiver 
wand  from  two  to  fix  feet  in  height }  and  from  the  {ummit  of  which  grows  out  a  plume  of  white  iieathers,  which 
arodelicately  iiingei  with  a  lilac dye ;  and  indeed  b, in its  appauance,  not  much  nntike  the  tuft  that  adoms  tbis 
particular  and  elcgant  tree."  -  *  ' 
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■tHt-at^be  meidd  is  generaUjr  (Inllow,  aad  the  daj  fliff 
and  retenUve  of  ivater,  this  la<l  fort  of  land  requiKt 
f«Kat  iabottr,  bodi  in  ploughing  and  trenching,  to  ren- 
der  it  |Hrofitable.  -  When  manured  and  properly  pulTe- 
«zed,  it  becomes  vtrj  pradu&ive.  it  is  uoneocilai^  to 
iMtteiiipt  8  minute  defcription  of  all  the  other  foiis  whidi 
nre  Hound  in  tliefe  iilands.  There  is,  however,  a  pecii> 
liat  fort  of  land  oa  the  north  fide  of  Jamaiea,  cYa^Sj  ia 
4he  piriAt  of  Trelawney,  tliat  einnot  be  pafled  orer  un- 
AOticed,  not  only  on  account  of  its  ^carcity  but  its  vahie  ; 
■fevr  (bila  pnodiicing  finer  Aigars,  or  fuch  at  anjwr  fo 
■mteil  in  the  pan  t  an  esprcmon  fignifying  a  greater  ic- 
tum  of  refin<Bd  fiM;ac  tban  common.  The  land  aUuded 
to  is  gcncrally  of  a  red  colour ;  the  <hades  of  wliich, 
howerer,  vary  confidcrably  Anm  a  deep  choc(date  to  « 
lich  icarkt  j  in  Ibme  plaees  it  approaches  te  a  bright 
yeUow,  biit  it  is  everywheie  temarlEable,  when  firft 
tumed  up,  Hor  a  glaffy  or  Aiining  fuf£Ke,  and  if  wetted 
dains  the  fingers  like  paint. 

Aa  in  every  climate  there  is  a  feafon  more  favourab]e 
«ni  for  _  fg(,  vegctation  than  others,  it  is  of  gicat  importance  that 
'  "^  '^  planu  £91  ieed  be  committed  to  the  gcound  at  the  com- 
mencement  af  this  SeaSaa.  As  thĕ  cahe  rc(|uires  a  gieat 
deal  of  mmihire  to  bring  it  to  matnrity,  the  propereA 
^eaibn  far  planting  it  is  in  the  months  of  September  and 
OSobcr,  when  ue  autumnal  rains  commence,  that  it 
may  be  iiiiHciently  hucuriant  to  ihade  the  ground  befere 
the  ity  wnther  &tt  in.  Thus  the  root  is  kept  mesft, 
and  the  crop  ia  ripe  fbr  thc  mill  in  the  beginning  of  the 
enfiung  year.  Canes  planted  in  tha  month  of  NoTcm- 
ber,  OT  later  in  the  feaibn,  loie  the  BdvntBge  of  the  au- 
tumnal  nuns  ;  and  it  oiten  happens  that  dry  weather  in 
«hc  beginm&g  of  the  enliiing  year  reUtds  their  vegeta- 
tion  until  the  vecnal  or  May  raios  fet  in,  when  they 
fiaottt  both  at  the  roots  and  the  joints  $  ta  tbat  by  die 
time  theyare  cut  the  fidd  is  loaded  with  unripe  tiicken 
inilead  of  fugai)-canes.  A  January  plant,  however,  com- 
monly  tums  out  well ',  bnt  cancs  planted  veiy  latein  dte 
fpiing,  thoi^  they  have  the  benefit  of  the  May  rains, 
leldoiB  ardwer  ezpe£Ution  ;  fbr  they  gcnenUy  come  in 
unleafonably,  and  throw  the  enfuing  crops  out  of  regular 
TOtation.  They  are  tbereibre  {reqiicntly  cat  before  they 
aie  ripe ;  or  if  the  autumnal  &afon  fets  in  early,  «re  cut 
in  wet  weatber,  which  has  prbbaUy  accafioned  tbem  te 
rpriag  a&eih  ;  in  either  cafe  thc  etkBt  is  {be  faiBe :  The 
juice  is  unconcoAed,  and  all  tbe  fap  being  in  morion, 
the  loot  u  depiiired  of  its  natiaal  nourilhmcirt,  to  the 
great  inguiy  of  the  ratoon,  The  chief  objedion  to  a 
iaU  plant  is  this,  that  the  canei  baeome  rank  and  top- 
heavy,  at  a  period  when  violent  tniu  and  high  winds 
sreexpe£bd,  and  are  thereibte  fiequcntly  lodged  be- 
fore  they  ara  fit  to  be  cnt. 

The  fugar-cane  is  propagated  by  the  top-<hoots,  which 
ace  cut  from  the  tops  ol  the  old  canes.  Tbe  ufual  me- 
thod  of  planting  in  thc  Weft  Indies  is  this :  The  qttan- 
tky  of  land  intended  to  be  planted,  being  deared  of 
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weeds  and  otiker  incumbraBces^  is  fiift^Swicd  iato  ihn^- 
nl  plats  of  cettain  dimenAon^  commonly  firam  15 
20  acres  each )  the  fpaces  bctween  eadi  plat  or  d^Tifioa 
ate  left  wide  enoi^h  for  roads,  for  the  conveinency  of 
cattine,  and  are  called  interwiU.  £ach  plat  is  thcn 
fubdivided,  by  means  of  •  line  and  woodea  pegs,  into 
faall  fquares  of  about  thrte  £eet  and  a  hdf.  Soinetiiacs 
indeed  the  fqaares  are  a  fbot  larger  ;  but  this  ctrcnm- 
ftance   makes  but  littk  diSerence.     The  negrocs  aic  1 

then  placed  in  a  row  in  tbe  firft  Une,  o6e  to  a  {quate, 
and  dire£ted  to  dig  out  wlth  their  hoes  the  fcveid 
fi|iiacc*,  commonly  to  the  depth  of  five  or  fix  inches;. 
The  mould  which  is  dug  up  being  ibrmed  into  a  bank 
at  die  lowcr  £dc,  the  excavation  or  cane-hole  iddoca 
eiGceds  15  inches  in  width  at  liic  bottom,  and  two  £eet 
and  •  halr  at  thc  top.  Tiie  negroes  then  &J1  back  to 
the  next  Une,  and  proceed  at  beJKite.  Thut  the  icveial 
iquates  between  cach  Hne  ate  Ssrmed  into  a  tccnch  af 
moch  the  iame  dimenAons  with  that  which  is  made  bgr 
the  plough.  An  able  negro  wiU  dig  iirom  100  to  lae 
of  tbere  boles  for  his  day's  work  of  ten  bourt ;  but  if  the 
land  hss  been  preriouily  ploughed  and  lain  faIlow,  thc 
fame  negro  wUl  dig  noOly  <Muble  the  niunber  in  thc 
iimie  time  (c). 

The  cane-holes  or  trench  bcing  now  completed,  whe- 
ther  by  the  ploagh  or  by  the  hoe,  and  the  cnttiiigs  fe- 
leded  far  planting,  which  ate  comatcnly  the  tops  af  thc 
canet  that  have  been  gronnd  fer  fiigac  (each  cnttii^ 
contuning  five  or  fix  gems),  ttro  of  them  ace  iiiCcirnt 
foc  a  cane  hole  of  the  diiBenfion*  deictibed.  Theie,'  he- 
ing  placed  longitudinally  in  the  bottetn  af  the  bde,  ace 
coTcred  vrith  mouk}  about  two  inches  deep  \  the  reft  of 
the  bank  being  intended  fac  fiituie  ufe,  In  i  a  or  14 
days  the  young  fprouts  begin  to  appcar }  and  aa  iban  as^^ 
they  riie  a  iew  inchet  above  the  gtx>aad,  tiiey  are,  Qimi'f 
ooght  to  be,  careiiiny  clcared  of  weeds,  and  iimii&ed 
wiUi  an  addition  of  mould  fir«B  Uie  banks.  TIh  is 
nfually  perfbnned  by  the  haad.  At  the  end  of  £oar  « 
five  montbs  the  bankt  are  whdly  lereUed,  and  thefpacei 
between  the  row*  carefiiUy  hoe-plougbed.  Fiequcnt 
clcMni^  wliile  the  canes  arc  young,  ate  indeed  Ib  eflen- 
tially  neceOaty,  that  no  other  merit  in  an  avetiixr  can 
compeniale  ibr  the  want  of  attention  in  tlns  paTticiiIar. 
A  careiiil  manager  wiU  cemove  at  the  iame  time  all  the 
lateral  Aioots  or  fuckers  tbat  fpring  up  afiec  tfae  cancs 
begin  to  joint,  a*  they  iĕldom  come  tb  inaturity,  and 
draw  nouriihment  iTmn  the  original  plants.  ^ 

"  In  the  cultivation  of  other  lands,  in  Jainaica  efpe-Tkplii^ 
cially  (fays  Mc  Edwacds,  the  elegant  biAorian  of  diĕii^ii 
Wed  Indie*,  wlioie  fuperior  esocUence  kas  indnoed  os^ 
£requently  to  cefer  to  him  iu  the  ooiirfe  of  this  attiele), 
tbe  plough  has  been  introduced  af  late  years,  aad  ia 
fome  few  cafe3  to  great  advantage  }  bot  it  is  not  eveiy 
foil  or  fituation  that  wUl  adnut  the  nle  of  the  plough; 
ibme  land*  being  much  too  ftony,  and  othen  too  ftMp  ) 
and  I  am  forry  I  haTC  accaSaa  to  tematk,  that  a  pnc- 

tia 


(c)  As  thc  negroet  work  at  this  bufinefs  Tery  uneqnaUy,  according  to  their  diSerent  degrees  of  bodily  Srenj^h, 
it  ts  iometime*  tke  pndice  to  put  two  ncgroes  to  a  iingle  fquare  ;  but  if  tbe  land  has  not  Tiad  ihe  prerioos  ^&- 
ance  of  the  plongh,  it  commonly  requires  the  labour  01  50  able  neg^s  for  13  days  to  hole  20  acres.  In  Jamaira, 
fonie  getrtlcmen,  to  eafe  their  own  {laves,  haTe  this  laborious  part  of  the  plantiiig-bufinefs  perfbnned  by  job-worik. 
irhc  uiiialprice  ibr  holing  and  planting  is  61.  curiency  per  acie  (equal  to  41.  79.  ^eclwg).  ThecoS^  of  Ealling  aad 
^leadnj;  hcaTy  wood-land  is  commonly  as  much  more. 

i  .  " 
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tice  c—waitly  ptCTwh  in  J— wr»,  <»  pcppotics  iriwre 
this  aunliaiy  u  uU,  «hich  «oold  cxliaufr  the  fiiieft 
laads  in  the  «odd.  It  is  that  of  plmighing,  then  cia&- 
plottghing,  round-rid^ng,  and  harroMring  the  btne  laads 
trom  year  to  year,  or  at  leall  CTciy  other  year,  without 
a£K>rding  manure :  accordinely  it  is  found  that  this  me- 
thod  is  utterly  deftru3ive  of  tne  ratoon  or  recond  gtowdi, 
and  altt^ther  ruinous.  It  is  indeed  aitoniihing  that 
•ny  planter  of  common  leading  or  obrenration  ihould 
be  pafGve  under  To  pemicious  a  ryAem.  Some  gentle- 
men,  however,  of  late  manage  better  :  their  praaice  is 
to  break  up  ftiff.and  clayey  land,  byone  or  two  plouj^ 
ings,  eiirly  in  the  fpring,  and  give  it  a  rummer^s  fallow. 
In  the  autumn  following,  being  then  mellow  and  more 
eafily  worked,  it  is  holed  and  planted  by  manual  labour 
after  the  eld  method,  which  has  been  alieady  deicribed. 
But  in  ttuth,  the  only  advantageous  fyftem  of  plough- 
ing  in  the  Weft  Indies  is  to  conbne  it  to  the  Hmple  ope- 
ration  of  hollne,  which  may  certalnly  be  performed  with 
much  greater  Tacility  and  difpatch  by  the  plough  than 
by  the  hoe  }  and  the  relief  which,  in  the  cafe  of  ftiff 
«nd  dry  foils,  is  tbus  given  to  the  negroes,  excecds  all 
cAimation,  in  the  nundof  a  humane  and  provident  own- 
er.  On  this  fubjed  I  fpeak  from  pradical  knowledge. 
At  a  pbmtadon  of  my  own,  the  greateft  part  of  Uie 
land  wlkich  b  annually  planted  is  neatly  and  fufRcientIy 
laid  into  cane-holes,  by  the  labour  of  one  able  man, 
three  boys,  and  eight  oxen,  with  the  common  iinKle- 
wheded  plough.  The  ploughihare  indeed  is  lomewhat 
tvider  ihan  uiual ;  but  this  is  the  only  differeoce,  and 
the  method  of  ploughln?  is  the  iimpleft  poiEble.  By 
retuming  the  ploogh  back  along  tl)e  furrow,  the  turf  is 
alternately.thrown  to  the  rightand  to  the  Ieft,  forming 
a  trench  feven  inches  deep,  about  two  feet  and  a  balf 
wide  at  the  top,  aod  one  foot  wide  at  the  bottom.  A 
fpace  of  i8  pr  30  inches  u  left  between  each  trench,  oa 
wbich  the  mould  bcing  thrown  by  tbe  ihare,  the  banks 
are  properly  (brmed,  and  the  ho}ing'is  complete.  Thus 
the  land  is  not  exhaufted  by  being  too  much  expoicd 
to  the  fun  ;  and  in  thjs  manner  a  field  of  30  actes 
is  holed  with  one  ploush,  and  with  great  eafe,  in  13 
days.  The  plants  are  atterwards  placea  in  the  trench  u 
in  the  comman  method,  whece  manual  laboor  alone  is 
cmploycd. 

In  raoft  parts  of  the  Weft  Indies  it  is  uiiul  to  hole 
and  plant  a  certain  proportion  of  the  cane-land,  com- 
saonly  one-third,  in  annual  rotation.  Canes  of  the  iirft 
;rear's  growth  are  calledplan/  eates,  as  has  been  alrea- 
dy  obrerved.  The  fpouls  that  fpring  from  the  roats  of 
-the  canes  that  have  beea  previouily  cut  for  fugar  are 
called  raloont;  the  firft  yearly  retums  from  their  roots 
are  called^r^  ratoons  ;  tne  iecond  yeat^s  gmynh/eco/ui 
rntoons. 

Mt  Edwards  informs  us,  that  the  manure  generally 
ured  is  a  compoft  forroed,  ift,  Of  the  vegetable  aihes 
drawn  &om  the  fires  of  the  boiling  and  ftlll  houies. 
adly,  Feculencies  difcharged  from  the  ftill  houre,  tnixed 
up  with  rubbiih  of  bwldings,  white-Iime,  &c.  ^dly, 
I{e{ufe,  or  field-tra(h  (».  e.'),  the  decayed  1eaves  and  lieiM 
of  the  canes ;  To  called  in  contradiftindion  to  cane-tiaih, 
relerved  !br  fue1.  4thly,  Dung,  obtained  from  tbe 
liorfe  and  mule  ftab1es,  and  from  moveabIe  pens,  or  fmall 
inclorures  made  by  poils  and  rails,  occafiona11y  ihifted 
upon  the  lands  intendcd  to  be  planted,  and  into  which 
tne  cattle  are  tumed  at  night.    tlhly,  Good  mould,  col- 

V««..  XIX.'PartTI. 


'S«ig»r. 


jcded  iiam  gitBiM  and  othn  w«fte  phcei,  and  tlmHra 
ioto  the  cattle-pens. 

The  fu^-cane  is  liaUe  to  be  deSMgned  by  laanic^s,^ *^  ^_ 
rats,  and  inii^s.     The  upland  plantatioM  fufiSBr  greatly  cme  *t 
from  monkeys  ;  theie  cteatures,  which  now  abound  in  itmjed  bj 
the  mountainous  parts  of  St  Chriftopbet'a,  wcm  firft  inookepi 
brought  thiihec  by  the  French,  when  they  potb&d  half 
that  iiUnd  ;  tbey  come  down  ^rom  the  rocks  in  Alent 
parties  by  night,  and  having  poiled  centineb  tofive  the 
alarm  if  any  thing  approacbas,  they  deftroy  iilcredible 
quantities  of  the  cane,  by  their  gambols  a*  w«ll  as  their 

freedinels.  It  is  io  vain  to  lĕt  traps  for  th^  creaturcs, 
owever  baited  ;  and  tbe  only  way  to  pioted  the  plan. 
tation,  and  dcAroy  them,  is  to  fet  a  numerous  watch, 
weli  amied  with  fowlin£-pieces,  and  iurBiihed  with  dogt. 
The  negroes  will  petwnb  this  fervice  cheeHTuUy,  ror 
they  are  very  fond  of  monkey t  as  food.  The  celebrated  Omiaget*/ 
F(ither  Labiat  fays,  they  are  veiy  delicious,  but  the  ^i^ory  «f 
white  inhabitants  of  St  Kitt's  nerer  eat  thcm.  tbe/ugar. 

The  low-land  plantations  fuffer  as  much  by  rats  as  """'i^ 
thofe  on  the  mountains  do  from  nonkeys  ;  bot  the  rats,  rats, 
no  more  than  the  monkeys,  ate  natives  of  the  placc } 
they  came  with  the  ihipping  fram  Europe,  and  breed  in 
the  giound  under  loofe  rocks  and  buihes :  the  field  ne- 

groes  eat  them  greedily,  and  thcy  are  fiud  to  be  publicly  - 
>ld  in  the  matkets  at  Jamaica.  To  firee  the  plantations 
irom  thefe  vennin,  the  brted  of  wild  cats  ihould  be  en« 
couraged,  and  fn^es  fuffered  to  multiply  uiunolefted  i 
they  inay  aUb  be  poIfoned  with  arfenic,  and  the  rarped 
toot  of  tbe  cai]»va  madc  into  pellets,  and-  plentiAllIy 
fcattered  over  the  gtounds.  This  pra£lice,  however,  is 
dangeroos  ;  fbr  as  the  lats  when  thus  poifoned  become 
exceeding  thirfty,  they  run  in  droves  to  the  neighbour- 
ing  ftreams,  which  they  poifon  as  they  drink,  and  the 
cattle  giuing  on  the  banks  of  thefe  poiluted  waters 
have  frequently  periibed  by  drinkine  after  them  :  It  is 
iafer  therefbre  to  make  the  pellets  of  ilour,  kneaded  with 
the  juice  of  the  nightihade,  the  fcent  of  which  will 
drive  them  away  though  they  will  not  eat  it.  Thetc  is 
an  £aft  Indian  animal  called  mw^oet,  which  bears  a 
natural  antipathy  to  tats }  if  thit  animal  was  introduced 
into  our  fugar  iilands,  it  would  piobably  estirpate  the 
whole  raec  of  thefe  noiuous  vermin.  The  /ormka  om- 
awora  of  LinnsBus,  tl)e  cam!verous  aot,  which  is  called 
in  Jamaica  tbe  riiffit's  aut,  would  foon  cleer  a  fugar 
plantation  of  rats.  ,^ 

The  fugar-cane  is*  alfo  fttbjed  to  •  difeafe  which  no  nA  in. 
forefight  can  obv]ate,  and  for  which  human  wifdom  has  ^^^ 
hitherto  in  vain  attempted  to  find  a  remedy.  This  dif> 
elde  is  called  the  blefl,  and  is  occafioned  by  a  fpeciet 
of  a^his.  '^lien  this  happens,  the  fine,  broad,  green 
blades  become  fickly,  dry,  and  withered ;  foon  after  they 
appear  Rained  in  fpots  \.  and  if  thefe  fpots  are  carciiilly 
examined,  they  will  be  ibutid  to  contain  innumerable 
!^%f?  <>f  *"*  >nfeA  iike  a  bug,  which  are  foon  quickened, 
and  cover  the  plants  with  the  vennin  :  the  juice  of  the 
canes  thus  ailedled  becomes  four,  and  no  luture  ihoot 
iffues  from  the  joints.  Ants  alfo  cimcui  with  the  bugs° 
to  fpoiI  tbe  plantation,  and  8gainft  thefe  evils  it  is  hard 
to  find  a  reinedy.  20 

The  crops  of  Tugar-canes  do  not  ripen  preciiĕly  at  the  Time  at 
fame  period  in  all  ihe  colonies.    In  the  Daniih,  Spaniih,  "'''"^''.  *'" 
and  Dutch  itttlements,  ihey  begiu  in  Januaiy,  and  con-  *"'''  "'*'"  - 
tinue'  tUl  0£lober.     This  melhod  does  not  imply  any 
fixed  feafon  for  the  maturity  of  the'  fugar-cane.    The. 
J  I  plant, 
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plant,  tiowever,  Jikc  oActs,  mttfl  Iiave  lU  progreis ;  and 
it  hath  been  julUy  oblicnred  to  be  in  Aonec  in  thp  maotht 
of  No«cmber  and  Deqember.  Itmud  necelTuily  &>ihKv, 
fiom-tbe  cailon)  thefe  nationt  h»ve  adopled  of  continii< 
ing  to  gathet  their  crops  £or  i  o  nionths  witbout  inteo- 
m!9ion,  that  they  cnt  fome  canes  whiih  are  not  ripe 
enougb,  acd  others  tbat  are  too  ripe,  and  then  the  fruit 
halh  not  the  re^uiAte  qaalities.  The  time  of  gathering 
tbem  Oiould  be  at  a  fixed  reafon,  ahd  probably  tho 
cnonths  of  March  and  Apiil  are  the  fitteft  for  it  *,  l>e> 
cauiĕ  all  the  fweet  fruits  are  ripe  at  that  time,  while  the 
ibur  ones  do  not  arrive  at  a  ilatc  of  maturity  till  the 
months.  of  July  and  AuguA. 

'  The  EngliOi  cut  their  canes  in  March  and  April ; 
bot  they  are  not  induced  to  do  tbis  on  account  of  their 
ripeneis.  The  drought  that  ptevails  in  their  iilands  ren- 
ders  tlie  rains  which  fall  in  September  neccAary  to  their 
pUnting  y  and  as  the  canes  are  j8  months  in  growing, 
this  period  always  brings  them  to  the  preciiie  poiot  of 
maturity  (d). 

"  The  time  of  crop  in  the  fugar  iilands  (fays  Mr  £d> 
wards)  is  the  feafon  of  g]adnefs  and  &iHTity  to  man  and 
bead.  So  palatable,  ialutary,  and  nouri(bing,  is  the 
juice  of  the  cane,  that  erery  indiyidual  of  the  animal 
creation,  drinking  iireely  of  it,  derivet  health  and  vigour 
from  itt  afe.  The  meagre  and  fi<kly  among  the  negroet 
cxhibit  s  furprifing  alteration  ia  a  few  weeks  aftcr  the 
mill  is  fet  in  aAion.  Tbe  labouring  horfes,  oxen,  and 
mules,  though  almoll  conilantly  at  work  during  thit  lca- 
fon,  yet,-being  indulged  with  plenty  of  the  green  topt  of 
this  noble  plant,  and  fome  of  tbe  fcummings  from  thc 
boiUng>houfe,  improve  more  than  at  any  olher  period  of 
the  year.  £veM  the  pigs  and  ponUry  fatten  on  the  re- 
fufe.  In  (hort,  on  a  well-regulated  plantation,  under  a 
humaneind  benev«lent  diredor,  there  it  dich  an  ap- 
pearance  durinr  crop-time  of  pknty  and  bufy  cheer- 
fulnefs,  as  to  (often,  in  a  great  mearure,  thc  hardOiipt 
of  flavery,  and  inducc  a  ipedator  to  hope,  when  tbe 
mi&riet  of  Ufe  are  repreiented  n  infuppQrtabIe,  that 
t^ey  are  Ibmettmct  csaggerated  throogh  the  mednim  of 
fency." 

Tbe  plantt  being  cut,  the  branchet  at  the  top  are 
given  to  the  cattle  fbr  food  j  the  top-lhoot,  which  it  fuU 
af  eyet,  is  pceferved  for  planting.  The  canes  are  cut  in- 
to  plecet  about  a  yard  long,  tied  up  in  bundlcs,  and 
carried  in  carts.to  the  miU,  whete  tbey  are  bruifed,  and 
thc  juice  is  extra6^ed  from  them.  The  miU  coniiAs 
principally  of  three  upright  iton-plated  rolten  or  cylin- 
dert,  from  50  to  40  incnet  In  leneth,  and  iirom  20  to 
35  inchct  in  diameter  |  aitd  the  middle  one,  to  which 
the  moTing  power  is  appMed,  tnrns  the  other  two  by 
mesnt  of  cogs.  Bctweea  thclĕ  rollcrs,  thc  canes  (being 
pfeVMufly  out  ihort,  and  tied  into  bundles)  are  twice 
compTefl^d  ;  for  having  pailed  throuDh  the  firit  and  fe- 
.  cond  roUeti,  they  are  tamcd  rotmd  tne  aiddle  one  hj 


a  ciroilar  pjece  of  ftin»eoWflrk  or  icreen,  called  io  lft>  Saga. 
maic»  th«  Dumt-returntr^t  md  Isrced  back  tbn»ugh  thc  '■"  «"^ 
icoond  Apd  third.y  «n.opetation  wbichj/qii|Bezet  thc^ 
completely  dry,  and  foiqetim^s  ev«R.  r«dycM  tbem  to' 
powdcr,  Thc  cane  juicjs  is.receiredii^ilt  ieaden  bcd, 
and  thence  cow^ed  ioto  ■  vtffel  c^{l  the  rvther. 
The  refuii^  or  roacer%ted..  ri»d  of  the  pjy^.^which  it  cali- 
td  faHf-lraJb,  in  cantrtdiAin£UoB  te  j&«S(!-yr<>/Sb),  &rvet 
for  foel  to  boil  the  liquor.      .    .  .. , 

Tbe  juice  at  it  flows  frpm  the  mill,  takcB  at  >  me-Tbejmcr 
dium,  contains  cight  parts  of  pure  water.,  one  part  ofcnn^ 
f^gar,  and  one  part  conCding  of  coarie  oil  and  mncila'^*'"'^ 
ginous  gum,  with  a  portion  of  eSential  oil. 

As  this  juicc  hat  a  ilrong  di^poiition  to  fenneiitatia|i,Vefickdei 
it  muft  be  boiled  as  foon  at  poffible,    .Thete.  aic .  ibme  fce  p""^ 
water-miUs  that  will  grind  with  great  tiA  cvm  ■  fuffi-  ■^  ■*  ''^ 
cient  fbr  30  hogiheads  of  fugar  in  a  weck«Ti,^;It  is  necci^ 
fary  to  have  boiling  veflels,  or  clarifier^;that  will  cor- 
refpond  in  dimcnik^  to  tbe  qnantity  of  jtiicc  Aowing 
from  the  receiver.     Theie  clatiScrt  are  commonly  threc 
in  number,  and  arc  fometimet  capable  aif .  contawiw 
1000  gallont  cach  ;  but  it  is  mote  tiTual  to  (ee  them  w 
300  or  400  gallons  each.     Befidet  the  ckriBers  wbich 
are  uiĕd  for  the  fir(l  boiling,  there  are  geOeraUy  four 
coppert  or  <  bolers.    The  clatifiers  are  plaoed  itt  the     - 
middle  or  at  one  end  of  the  boiling-hoa(e>     If  at  ooe 
cnd,  the  boiler  called  tbe  teache  is  placed  at   thc  .olbei; 
and  fevcral  boilers  (^enerally  three)  are  tanged  betwcen 
them.     Thc  teache  ts  ordinarily  from  70  to  100  galiant, 
and  the  boilers  between  the  clariSers  and  teache  dSmi- 
ni(h  in  fizc  irom  the  firft  to  tbc  laii.     Wbete  diccbn- 
iiers  are  in  the  middle^  there  it  uiinlly  a  iet  of  thice 
b«lett  of  each  fide,  which  coniHtute  in  effeft  ■  double 
boiIing-houfe.     On  very  large  eilates  this  ansngenKiit 
is  found  u(eful  and  neceffary.     The  objeAion  to  £  great 
■  number  is  the.expence  ot  fuel }  to  obviate  whicb,.  in 
fome  degree«  the  threc  boilett  on  each  fide  of  the  clari-    -^ 
fiert  are  commonly  htmg  to  onc  fire.  W'' 

The  juice  runs  from  the  tcceiTcr  along  a  wooden  eut-  ?* 
ter  lined  with  lead  into  the  boiling-houi;,  wheee  it  b 
Kceived  into  one  of  the  clarifiers.  'When  the  clariSec 
is  filled,  a  fire  it  liehtcd,  and  a  quantity  of  BriAoI  ^oick- 
lime  in  powder,  which  is  callcd  temfer,  ia  pouted  mto 
the  veffel.  Thc  uie  Qf  thc  lime  is  to  unite  with  tlie  i^ 
perabundant  acid,  wliich,  for  the  ((icceft  of  the  proccCi, 
it  it  neceffary  to  get  rid  of.  The  ^uantitj  iiiiBcieat  to 
feparate  thc  acid  muft  vary  according  to  the  itrengdi  af 
the  qiucklimc  and  the  quality  of  tbe  liquar.  Some 
plantcrt  allow  a  piot  of  lime  to  CYcry  leo  gallims  of  li- 
quor  j  but  Mr  Edwards  thinks  that  Uttle  more  than  faajf 
the  quantity  is  a  better  medium  proportion,  and  even 
then,  that  it  ought  to  be  difiblved  in  boaling  water,  tbat 
at  littlc  of  it  at  poAiblc  may  be  predpitated.  The  heat 
it  {uffered  gradually  to  increafe  till  it  apptoaches  within 
a  few  degreet  of  the  heat  of  bcHlkig  water,  that  ti>e  im- 

.    ,  yaritia  * 


(d)  Thc  account  given  in  the  text  conceming  the  timc  when  thc  fugar..canet  are  colledlcd,  wii  havfe  takcn  {rom 
the  Abb<  Raynal^t  HiAory  of  thc  Trade  tnd  Settlemenu  of  the  £aft  and  Weft  Indiet ;  but  Mr  Casaod  oUcrrci, 
that  in  FebnMry,  March,  and  April,  all  the  canet,  wh3tever  be  their  age,  are  at  ripe  ai  tlie  naturc  of  die  (oil  «miNi^ 
«llowt  them  to  be.  He  fays  iarther,  that  the  dryne6  of  the  we^thcr,  and  not  thc  agc  of  thc  canet,  wMch  increafat^^jf?^ 
itaai  January  to  April,  it  the  cauii:  that  in  January  400  gallont  of  jaiee  cominonly  yield  48  galloM  of  -  fttgv  aiid 
inolBffet,  one  tvlth  anotber ;  in  Pebruary  from  56  to  64 }  in  March  from  64  to  72  ^  in  April  fomerimet  80  \  ^SSk 
which-pcriod  thc  fugar  fermcnts,  and  ey«n  butnt,  wbe»  thc  rdtakcr  it  not  vcty  espert  at-lat  bufine&.  - 
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But-ifdwliqaor  The  botunis  «ff  there  hegdKads  are  piarcad  mth  i  ot  Sagir. 
"10  holes,  in  each  of  which  the  Ailit.  of  a  plantain  leaf  *~~V— 
it  £xed  fo  as  to  projeA  fix  or  cight  inchcs  below  Uw 
joiAs,  and  riiĕ  a  little  abore  the  top  of  the  liogihead^ 
The  hogihsads  being  fiUed  with  the  contents  of  the 
cooler,  confifting  of  Tugar  and  inelaffes,  the  melafles  be. 
ing  Iiquid,  drain  thiough  the  fpungy  ilalk,  and  drop  in- 
to  the  dilera.  After  Uie  melalTes  are  diained  off,  the 
iiigar  becomes  pretur  drj  and  fair,  and  is  then  called 
mujcwada  or  raiujugnr, 

We  have  deTcribed  the  proceis  fbr  estrading  fagar, 
which  is  generally  adopted  in  the  Britiih  WeS  India 
iilands,  according  to  the  lateil  improvements  j  and  have 
bccn  anxious  to  prefent  it  to  our  readers  in  the  liroplell 
and  mod  perrpicuous  form,  that  it  might  be  intelligible 
to  every  perron  ;  and  have  therefore  avoided  to  mention 
the  obfervations  and  propofed  amendments  of  thoie  who 
have  wiitten  on  this  fufoje£l.  Had  we  done  fo,  we 
ihould  haVe  fweUed  tlie  prefent  article  to  too  great  a 
fize,  without  accorapliihing  the  purpoie  which  we  hav 
in  view  j  for  our  intention  is  not  to  indru^  the  plant- 
ers,  but  to  give  a  diilin^  account  of  the  moll  approved 
methods  which  the  planters  have  generally  adopted^ 
But  though  we  judge  it  ufelefs  to  trouble  our  readers 
witb  all  the  littk  varieties  in  the  procefs  which  dtfferent 
perfons  employ,  we  ilatter  ourfelve$  it  will  not  be  dii^ 
agreeable  to  leam  by  what  methods  the  French  malce  ^g 
their  fugar  purer  and  whiter  than  ours.     A  quantity  af  iMethod  of 


puitiet  nay  Im  thorauBhlyiepanted; 
'  were  fuffi:red  to  hal  wtth  mloice,  the  impurities  woukl 
again  incorporate  with  it.  It  it  linown  to  be  fufficientl}r 
heated  when  the  icum  begins  to  riiiB  in  bliilers,  which 
bicalc  into  white  froth,  and  appear  gcaerally  in  alMut 
40  tninutes.  The  firt  it  then  iuddenly  exting«u(hed  by 
meant  of  a  damper,  wliich  excludes  the  extemal  air,  and 
the  liquor  it  allowed  to  romaia  about  an  liour  undiihirt»' 
-cd,  during  wliich  period  tbe  impuritiet  are  colleAed  in 
icum  on  the  furface.  The  juice  it  then  drained  off  ei- 
ther  l^  a  fyphan  or  a  cocl(  $  the  fcutn  being  of  a  tena> 
cious  guiBmy  netute,  doei  not  flow  out  witn  the  Iiqii*r, 
but  remains  behiod  in  the  clarifier.  The  Uqntd  juice  is 
conveyed  firom  tl»  clarifier  by  a  gntter  into  the  cvapo> 
tating  boiler,  ctknmonly  termed  thc  grani  eopper;  and  if 
k  has  been  obtained  firam  good  canet  it  generally  ap- 
peatt  traniparent. 

In  the  evaporatIng  boiler,  which  ihould  be  large 
enoogh  to  recdve  the  contentt  of  the  clarifier,  the  liquor 
is  allowed  to  boll  •■,  and  as  the  fcum  rifes  it  is  taken  oC 
The  fcungiek>g  "nd  evBporatlon  are  continued  till  the 
liq«ior  l>ecomcs  fineT  and  thicker,  and  fo  far  diminiihed 
>n  bulk  that  it  may  be  eefily  contained  in  the  fecond 
cepper.  "When  put  into  tbe  tiscond  copper,  it  is  nearly 
of  the  colouT  of  Madeira  wine  \  the  boiKng  and  fcum« 
ming  are  continucd,  and  if  the  impurities  be  confider- 
«ble,  a  quantity  of  iime>water  is  added.  This  procefs  is 
«artied  on  till  the  liquor  be  ihiilciently  dlminiihed  in 
qumtity  to  be  contained  in  the  third  copper.  After 
bcmg  parified  a  third  tlme,  it  is  put  into  the  fourth  cop- 
{Mrj  wHich  is  called  the  leaehe,  where  it  is  boiled  and 
eni{terated  till  it  is  judged  Tutiiciently  pure  to  be  re- 
liior^  from  the  fire.  In  judging  of  tbe  purity  of  the 
liqaor,  mmy  of  the  negrocs  (fays  Mr  Edwards)  guefs 
Iblcly  by  the  eye  (which  by  long  habit  they  do  vrith 
great-accuraby),  judging  by  the  appearance  of  the  grain 
on  the  badk  af  tiii-ladle :  but  the  praAice  aioil  ia  u&  is 
to  judge  by  what  is^clilled  the  louch)  i.  e.  taking  up 
iviUi  the  thamb  a  fmall  portion  of  the  hot  Iiquor  fram 
tlie  ladle  ■,  and,  at  the  hk?X  diminiOies,  drawing  with 
the  fore-firtger  the  Iiquid'i»to  a  thread.  This  thread 
will  fuddenly  breaic,  and  Ihrink  from  thd  thumb  to  the 
fi>fpended  finger,  in  different  lengths,  according  as  the 
liquor'is  more  or  leis  boiled.  The  proper  boiling  height 
for  ilrong  mulcovado  fugar  is  gsnerally  determined  by 
a  thread  of  a  quarter  of  an  inch  long.     It  is  evident. 


fugar  from  the  cooler  is  put  into  conical  pans  or  earlhen  pnrifyin^ 
Jjots,  called  by  the  French  >2ir«w,  having  a  (mall  per- "^ed  by  th« 
foration  at  the  apex,  which  is  kept  clofed.     £ach  cone,   "^'"' 
revericd  on  its  apcx,  it  fupported  in  another  earthen 
YelTel.     The  fyTup  it  Airaed  together,  and  then  left  to 
ciyflallize.     At  the  end  of  15  or  16  hourt,  tbehole  iri 
the  pcnnt  of  each  cone  is  opened,  that  the  impure  iyrup  _. 
may  run  out.    The  bafe  of  thele  fi)gar  loave8  is  then  ta-  chrtiMri 
ken  oDt,  and  white  pulverized  fugar  lubttiluted  in  its  v«l.  iii. 
ilead ;  which  being  well  preffed  down,  the  whole  is  co- 
vered  with  clay  moiAened  with  water.     This  water  fiU 
ters  through  the  mafs,  carrying  the  fyrup  wilh  it  which 
was  mixed  with  the  fugar,  but  which  by  this  manage- 
ment  Hows  into  a  pot  ^ibnituted  in  tlie  piace  of  the  firft. 
This  fecond  iluid  is  tsiiiAjineJyrup,     Care  is  taken  to 
moSllen  and  keep  the  cl^  to  %  proper  dcgree  of  foftnefs 
as  it  becomes  dry;     The  fug»r  loaves  aie  a^terwarda  ta- 
ken  out,  and  dried  in  a  fleve  for  eight  or  ten  days  \-  a^ 


that  certainty  in  this  crperiment  can  tie  attained  only     ter  whidi  they  are  pulverized,  paeked,  and  exp«rted  to 


by  long  kabit,  and  that  no  verbal  precepts  will  fumilh 

any  degree  of  fldll  in  a  macter  depeitding  wholly  on  con- 

,.        ilant  pra^coi 

Khtt  being     The  juice  being  thot  purified  by  paiTing  through  the 

cUrified  it  .clarifier  «nd  fbar  coppers,  it  is  poured  into  coolers, 

ii  =<»I«'*.     wbick  are  ufually  fix  in  namber.     The  removal  from 

J^"„^'.the  teache  to  the  cooler  is  caOedJlrikiitg.     The  cooler 

tma,  tti       i*  0  ihallow  wooden  veffel  feven  feet  long,  itom  fiv«  to 

meUAci.     fix  widc,  about  11  inches  deep,  and  capable  of  contain- 

ing  a  hogihead  of  fugar.     As  the  liquor  cools,  the  fu- 

gar  grains,  that  is,  col1e£{s  into  an  irregular  mars  of  Im- 

.per|ie£t  cryAaU,  ieparating  itielf  .from  the  melai&s.     It 

is  then  remorcd  fTat&  the  cooler,  and  c(mveyed  ttf  the 

jCuringJioure,  whcu  ihe  awl«(let>  ckain'  fro*»..it. .  iFor 

receiving  tbem  dtere  it  a  largeciSem,  the  {loping fidet 

of  which  are  lined  with  boards.     DrKikly  above  the^tl- 

fieTn  a  f«aa|e  ef  joid-work  witho^t  boarding'  is  .{dUed, 

«n  which  empty.  hogiheads  wtt^out  heads  «re  n«gc(i. 


Europe,  where  they  are  Aill  ^artiier  pnnCed.  The  ree* 
fon  aiiigned  why  tius  pTOcei»  is  not  uRiverfally  adopt» 
ed  in  the  Britiih  {bgar  iilaAdt  it  this,  that  tbe  water 
which  dilutes-and  carries  aWay  the  melaffes  diffoWes  anil 
carries  with  it  fo  moch  of  tbe  iiigar,  that  the  diffeienoa 
in  qaaHty  doej  not  pay  for  the  difference  in  quantity. 
Tbe  French  ■planters  probaMy  think  otberwife,  npwards 
pi  400  of  the  plantbtions  of  8t  Domingo  having  the  ne> 
ceffary  apparatus  for  claying  and  a£lually  carrying  on 
the  fyftem. 

The  art  of  reiining  fugar  was  fir{l  made  known  to  thei-iig  ^^  ^^ 
£ttr{>peans  'hy  a  Venetian',  who  is  faid  to  'have.  received  reSning  fii. 
lOO^o^crjowTW  Ibn  thc  inveBlion.     This  diicovery  watK"  ■«'■o- 
made  before  tht.-ncw  w^ijrJd  was  CKplOred  j.,bot  whelber^"'* j'»  * 
tit  was  a&invenUon  of  tJike  pcrf9liiwho  fiiA  oommunica»    '°* 
ted  it,  on.i^hethei'  it  was  cqnvey«d.fTom  Chin«»;whflce 
^thad-been  known  forii  confidarabk  time  before(  ean' 
•ol  ^ow  fedutgi  be  accuraiely  aioertained.  We  find  no 
J  I  2  aentioo 
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mention  inade  iti  the  tefining  of  fugar  iti  Britabt  dU  dte  ftd« 
year  i6j9i  tliough  it  probably  wa»  prtiaife<l  Tererirt 
yearj  before.  Tor  in  the  PotlugUere  i(14hd  l)f  St  T^id-i 
mas  in  1624  thei^e  wfere  ^i  iligai'  (ngetiios,  eachiiaving 
upwards  of  260  0aves.  '^ie  ^uantity  of  raw  iugariin- 
ported  into  England  in  1778  amounted  to'  ^1403,99^ 
cwU. )  tbe  quantity  imported  into  Scotland'  in  tJle  latne 
year  was  117,285  cwts. }  the  whble  q'uarithy'  impOrted 
into  Great  Britain  in  1787  was  1.926,741  crt-tS. 

The  Tugar  which  undergoes  the  operatloti  of'refin!ng 
in  Europe  is  either  raw  lugar,  Ibmetimes  called  mtijeo- 
vada  or  caffona<io,  which  is  raw  fugar  in  a  purer  Aate. 
The  raw  iugar  generally  contains  a  certain  quantitT  of 
melajTes  as  well  as  earthy  and  feculent  fttbftances.  Tht: 
caflbnado,  by  the  operation  of  earthing,  is  freed  froM 
its  melaffes.  As  the  intention'of  reGning  there  fugars  is 
to  give  them  a  higher  degree  of  whitenefs  and  folidity, 
it  ts  necetPary  for  them  to  undergo  othei*  proceATes. 
The  firft  of  thelc  b  called  clarijicatton.  It  conSd^  in 
diirolving  the  fugar  !n  a  certain  proportion  of  lime-wa- 
ter,  addmg  a  proper  quantity  of  bullock*s  blood,  and 
expoling  it  to  heat  in  order  to  remove  the  impurities 
which  ftill  remain.  The  heat  is  increafed  very  gradual- 
ly  till  it  approach  that  of  boiling  water.  By  the  alTiIt' 
ance  qf  the  heat,  the  animal  matter  which  was  thrown 
in  coagulates,  at  the  fame  time  that  it  attrads  all  the 
folid  feculent  and  earthy  matter,  and  raifes  it  to  the  fur> 
face  in  the  appearance  of  a  thick  foam  of  a  brownidi  co- 
lour.  As  the  feculencies  are  never  enUrely  removed  by 
a  |irft  procePs,  a  lecond  is  necellary.  The  folution  is 
therefore  cooled  to  a  certain  degree  by  adding  Ibme 
water  \  then  a  irelh  quantity  of  blood,  but  lef$  conGder- 
able  than  at  firft,  is  poured  in.  The  fire  is  renewed, 
and  care  is  taken  to  increare  the  heat  gently  as  before. 
The  animal  fubflance  Teises  on  the  impurities  which  re> 
main,  colle£ls  them  on  the  fuTface,  and  they  are  then 
&.immed  ofF.  The  fame  operation  is  repeated  a  third 
and  cven  a  fourth  time,  but  no  addition  is  made  to  the 
liquor  except  water.  If  the  diSerent  proceffes  have 
been  properly  condu£led,  the  folution  will  be  freed  from 
every  impurity,  and  appear  tranrparent.  It  is  then  con- 
veyed  by  a  gutter  into  an  oblong  balkct  about  1 6  inches 
deep,  lined  with  a  woollen  cloth  j  and  after  filtering 
through  thls  cloth,  it  is  received  in  a  ciftem  or  copper 
which  is  placed  below. 

The  folution  being  thus  clariRed,  il  undergoes  a  le- 
cond  general  operation'caIled  naporatlon.  rire  is  ap- 
plied  to  the  copper  into  which  thelolutioh  was  rĕcelved, 
and  the  liquid  is  boiled  tiTI  !t  has  acquired  'the  pr6per 
degree  of  conCHency.  A  judgemeiit  'is  '^ormed  of'  ihls 
'by  taking  up  a  fmall  portion  oithe  liquld  aiid  drawing 
it  into  a  thread.  'When,  after"this"lrial,  it  is  f6und  fuN 
ficiently  vifcous,  the  fire  is  extinguilhed,  and  the  liquid 
is  poured  into  coolers.  It  is  then  ftTrrtd  yioTently  by 
an  inftruroent  called  an  csr,"  fi-om'  the  refemblance  it 
bears  to  the  oar  of  a  boat.  This  is  done  in  order'to  di- 
minilh  the  vifcOfity,.  and  promote'what  is  called  ihcjrij- 
nulation,  that  is,  the  forming  of  it  into  grains  or  iraper- 
feft  cryfta1s.  When  the  liqu!d  is  properly  'riiijted  and 
cooled,  it  is  then  poured  into  moiildis  of  the  form  of  a 
fugar  Ioaf,  '  Thefe'  moulds  are  ranged  in  rows.  '  The 
fmal^  ends,  \4hich  are  loweft,  are  ptaced  in  pots' ;  and 
they  have  each  of  them  apertures  ftopped  up  wilh  lineh 
for  filtering  the  fyrup,  which  runs  froin  the  moulds  into 
ibe  pots.    The  liquor  is  then  taken  out^owly  in  Tadle- 
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When  the  moulds  are  filled,  and  the  contents  ftill  in- a !  '  ">— ' 
flntd  fate,  itis  neeeffary  talUr  thMSj  tlMtM*  pnmdy    ,  ^* 
adhere  to  tbe  ntOuMt,  «ndthat  tbeirmaU  ci^MIs  wUdhAj^l^^ 
are  jnft'formed  may  b«  e^uilly  tliShled  thmugk^tbemoiiiils,    . 
wboiemaTs.    Wben  tba^^ogay  br  caiiiidete^-^ryikUi-''!»'"!!' 
zed,  the  lihen  i«  tak«n  «way  from^the  «pertoreyiit^-ibe^'^"?!] 
moulds,'  and  the  fyrupj  or  tbat  part  wSuclt  M  Mot  crj-^^ 
ftall&e,  deleend^  intd  the  pou  in  whidi  the  monlds  ■»- 
placed.    'Aiter  this  piitgatioii  the  monldB<ai«  remorcil 
and  fiKfed  in  other  pots,  and  a  ftratum  of  fiiie  wbite  cl^ 
dHuted  witb  water  it  laid  on  the  upper-part  of'  tfae'iaa^ 
Th«  ^ter  defeending  thraagb'^  ^u'  hy  i*s  omn 
weight,  mixes  v^tb  tbe  fyrap  wbich  AiU  mnains  im  Aa 
body  of  the  loaf,  and  walhes  !t  awayi   '  Wben  tbe  ciay 
dries,  it  is  taken  aff,  and  Bnathef^co«eiing  Tif  mcMtt  elay 
pot  in  itiplace  j-^and  {f  ie-bc  nW  then'fa3iciaady  wafli. 
ed,   B  thitd  covering  of  ctoy- ir  kpplled.-     AAer  ihe-     •'J 
lokVA  have  Aood  lomedays  niidie^WMibh,  and  bcrac  w<v^'^ 
«raired  a  0onfidenbfe  degree  <rf  &«incfs  «nd  <blidity,n:uiiiilc. 
tney  are  taken  out,  andcarried  to  '•■  ftovejFi^icR  Acymt  of 
are  gradually  heated  to  tbe  513*  of  1le«oimn!  (64'-of »"*• 
Fahrenheit),  in  order  to  ^/ifSpite  «ny  RioiAare  wUcb 
may  be  fini  cbnBned  in  them.    '  A^tter  remuning  m  the 
ftove-  eight  day»;  they  are  takenoot;  Bnd«flercDttiDg 
off  all  dircolouring  fpecks,  and  the  bead  if  flill  wet,  they 
arCwi^pped  in  bfue  paper,  andare  tet&y  fat  fide.   IHie 
ieveral  fyrups  eotleded  duYing^be  d)ffercnt<part*  af  tbe 
procers,  tteated  ift  tbe  fa^e  m«mi«r  wbich'  we'kave  jaA 
defct4bed,  affoid  ^ugars  of  inferiar  q<wlity^  ond  tbe  lafl 
portion,  which  no  longer  affords'  ttny  fagar,  i*  Md  hy 
the  name  of  melijfet, 

The  beauty  of  t«fined  fiigftr,  when  IbniMd  int»  loarei^i,  4^ 
coniiAs  in  'Wbitene^,  JMned  to  a  fimtl)nefs  af  gnin  ;  r&^^tyMKi 
being  dry,  hard,  and  femewbBt  tran^parent.     Tbe  pit>-«^iifat 
cefs  which  we  biwe  ddcribed  above  reicrs  to  Tugat  o«ce«">**'; 
refined  ■,  but  fome  more  labour  is  iieeeffary  to  pradnce'^*!^ 
double  refined  fugar.     The  principal  diffei«nce  in  ihe^^^^ 
operation  is  this,  the  latter  is  clarified  by  wbhe  o[  tggl 
inftead   of  blood,   and  frefti  water  in  place  of  lime- 
water. 

Sugar-condy  is  the  true  effeiice  «f  the  eane  fermed|]g,rb. 
into  large  cryAab  by  •  flow  pTocefs.  When  thefynipi;ir-cti4r 
is^well  clariSed,  it  is  boiled  a  Kttle,  but  not  lb-mack«(is<>^ 
is  done  for  the  proof  inenti<med  in  the  proeeTs  fbi-  mak- 
ing  common  fagar.  It  is  then  placed  in  old  flaai|lds,  h*- 
ving  their  lower  ends  Aopped  with  linen,  tand'eroflĕd  4t 
little  diAances  with  rmall  iwigs  to  retabi  tbe  Ihgaras  it 
dryfti(llize3,  The  moulds  are  then  iaid  in  a  cool  ptace. 
Ih  proportion  as  the'fyrup.cools  cryAals  Ae'formed.  In 
about  nine  or  ten  days  ihe  moulds  are  canied  to  th« 
flbve,  ahd  placed  in  a  pot  -,  but  the  linen  -  is  not  Tcmo- 
ved  entirely,  fo  that  the  fyrap  falls  down  ibiwly  m 
drops.  'When  the  ryrtrp  has  dropped  «way,  tmd  tbe 
cryftals  of  t%e  fugar-cstndy  ate  b«come>  dry,  themoalds 
are  taiken  from  the  fltfve  and  broken  {n  {neees,  -todiieB^ 
gage  the  fu^f,  whlch  adheres  'ftrongIy  to  the  fides  of  ».• 
Siemoulds.  If  tbe  fytup  hes  been 'cobmred  wttb  cd^ 
chine^l,  tbe  CryAals  take  a  Aigbt  tahnt  ef  led  ;  if  nw 
digo'has  beeh  -mi^ed,'  they  "a^ume  a  bluiih  odotir.  IHk 
be  defired' tt)  havt!' tbe  tian^  ■petlbmed,  th«-(4fence"a£ 
Hbwers  or  amber  inay  be  dropped  intothc  moukls  alang 
with  the  TyTup.      '  .      .        1  ■  •  -    •     >-       l 

'Htving  now  g!ven  (bme-^wcount- of  "^  mdbod 
«faBlly  ^mtiloyediaM^icSning^^^ugar^  h  v^tM>f  beii*. 
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pnt{ttrft>  %-  a'frir  tbiiiip^icoiHMmiiigi  iu.  twt«re.an4l  it» 

^Sugar  n  MubllB  inri«mt«r,.Biid  in-«riinall<l<gT«c<«  al 
cdhd.  'UnicRiibited.mtbi.alJBMll  pactim  SM<vMtKpit 
baoooKt  £iifii)lef  t  jRiMn  ^htoh  ^wlity  Aeiw^  of.  pT<:(<ri^ 
ing  i«'mfebtbi-#(i(i«nn^  Qfj^ipl)ttiai«UoiV.  It,<if^  pJoot'. 
j^^rieaadicMriMliiMer^  iHid)c»««p»ie4t  tQ  £n;ieqiituag, 
B  blueoAataK  jf  ilbe  itwpilMiMan  }^.i^vi,,a^  &iii^ 
Omte-iBkht^cwabU&on  iat  npid,.<.£y, dkUIUtioD  it.pn>- 
dncea  «'^aantitynr  phlcgw,  «cid,,  oil, -gas^  ^nd  c^n 
coal.  Se(i;tiKui,'  inr  trcathig  &^r  with  the  nitfous.  «cid^ 
obta)nedia'new:  scid  now  knomi  by  the  .namCr  of,th« 
•KMKr  aeiJ-}  bnt  bc  haa  omitledto  mentioo  tbciprinciplc) 
oltrhtcb  (Tugar  ia'icontpofed.  Laroiier,  lK>wftver,  .bas 
fapfdie(lthis  bnriAion-;  and  after  .maojr  e«pc4ine«ts^jhu( 
aAgned^^tknce-principlea-in-.rugar,  hydtaasDr  o^YS^^H 
and  oarbone.^  if  the  juice  eKpretTed  £roni  the  iligar-cane 
be  lieft  to4tfelfv;itpdre*  iMO  the  acctous  fenacntationif, 
and  dmiBg  tfae  decoiapoAtion  of  die-Atgarr  Trhich  h  €on« 
tinued  &r  theee  lor  lour  eaontht,  .a  gsaat  «puntitj  of  glu- 
tinoos  nalter  i*  ttparatedi  This  mattcr  whcn  diililkd 
gtres'  a  portioa  iif  «RAooniac»  If 'the  iuice  be  ex,pored 
Aa  thsTpuritlHMt  icnnantadM,  a-  wine  is.  ebtaiaed  ana* 
logow  to  cyder.  If  thn  wine«  a&er  being.kept  in  botr 
tlettNTcar,  bediRiUcd,  we  obuin  »  portian  of  eau^ 


y  a^  u-  Q 

ita;  w^;:*|Rwd..tlKm  9 -pk^&ut  and.  llr^thcmng  maal. 
''//  Fi:aim.the,  d^i^^ces  Qf  iirength' an4  nourt(hmenr'JWh2cb'' 


are  e^nytytd  into.animal  bodics  bj  a  Tmjdl  baik.  qf  61- ^^      -' 
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The  uTes  ta  whioh  {ugar  are  applied  arc  indeed  nume- 
rotB  and  important:  k  can-be  inadcfo  folid  as  in  tbe 
nt  of  picferMiing  t»  reecivc  the  aioil  agreeable  coloura 
and  this  greateft-variety  of  form».  It  caa  be  made  f(» 
fluid  at  tormiK  withany  folnble  fubfttncc.— It.prefervet 
the  juice  and  Tubnance  of  fluits  in  all  countries  and  in 
all  reafoBt.  Itr  aSords  a  ddiciout  fi:afoning  to  oiany 
kindi  of  foed^  It  is  ufriul  in  pharaacy,  far  it  tuntes 
witb' medicines,.  and  rcm«vct  their  difagreeable  flavour.: 
ife  is  the  b«fit  of  aU  fyrups.  M.  Macqucr  has  (hown  ini 
.a  very  fatis{aAory  manner  how  ufeful  fug8r  would  be  if 
employed  in  fermenting  winet.  Sugar  has  alib  been 
Ibund  a  reasedy  fer  the  fcurvy,  and.  a  valuable  article 
«f  food  in  caie»  of  naceAity.  M.  Imbert  de  Lenoes, 
6r&  furgeon  to-the  late  duke  of  Orleans,  publi(hed  the 
follevcing  ftory  in  the  Gawue  de  Sani/,  which  confirmt 
tlut  affiirtion;  .  A  veflel  laden  with  fugar  bound  from 
the  Weft  Indies  was  btealmed  in  its  paiTage  for  fev<ral 
days,  during  which  thc  (lock  .of  provifions  was  exhauil- 
cd.  Some  of  th^  ccew  were  dying  of  the  feurvy,  and 
tiie  refi  were  threatened  with  a  fliU  ntorc  terrible  dcath^ 
in  this  emergency  reca«rfe  was  had  to  the  fugac.  ■  Th« 
oanfeqaence  wat,  the  iymptoms  of  the  fcurvy  went  oEE^ 
the  ctew  faund  it  a'wholefome  and  fubftantial  aliracnty 
and  retuned.in  good  health  to  Prance. 

<>  Sagar  (fay»Dr  RH(h)^'aiFords  the  grt^teil^uantity 
ef  tunuiiimentina  givBn  guantity  of  matter  of  any  fub. 
Aance-in  natute  (  of'eoHriiiit  may  beprerentcd  in  leSs 
rBom.in  «or  houres^  and  may  be  CQnfumed  m  lefs  time, 
tkanrmore  Itwlky  and  lefi  nouriihiag  aliment.  It  has 
this  pecuUar  adv3ntagc-over  moil  kinds  of  aliment,  that 
it  is  nol  liablcto  have  its  nutritious  quaUtie$  afie£le(I  hy 
time«r  thc  wcathcr;  hence  it  is  preferred  by  the  Ii>- 
lUaas  in  thttr  eiccnriions  &om-homc,  They.mix'a.cer' 
iain  quanuty  ef>inaple.  fug*c,  with  aa  eqttaL  qnantity  of 
Indian  com*  dried.  and  powdered,  in  its.railky  ,Aate. 
This  mixture  is  packed  in  little  balkets,  whioh  ai»fre- 
<|iiently  weHeAin<trave)Iing,.without  injuring  tbe  fKgar. 
▲  imt  ^pooniiUs  af  it  awxed  with  l^  a  pu>t..af  %m\g 
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gar^  11  nwght  probabljr  be  giv^n  to  horles  wiy»  great  Amerieaa 
advantagf^  wlien  tliey  are  uled m  placcs  orhinder  cn-^hUo/o^ii. 
cupailances  whjcb  make  itdilHcult  Oir  expenfive  to' fu^- ^"^"^^^*"/» 
pp4  thcm. wUh  more  puU^y  or  weighty  aliraent. '  A'*"* 
pound  ()f  iugar  with  grafs  or  liay  has  fupported  the 
llrength  and  Tpirits  .of  a  horfe  during  a.wbolcdayts  la-- 
bour  ip  oae  of  the  'Well-Indla  iHands.     A  larger  quan< 
tity  given  alone  has  faltened  horfes  and  cattle,  during. 
the  war  before  laH  in  Hifpaniola,  for  a  period  of  iĕv^ral 
months,  in  which  the  exportation  of  fugar,  and  the' 
impcirtation.  of  grain,  were  prevented  bjthe  watit  o^ 
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"  Thc  p)entiful  ufe  of  Cigar  in  <Kct  is  (jne  of  the  beft'An  eacel- 
prcventives  that  has  ever  becn  difcovered  of  the  difeafes'""  *"'•: 
which  arc  produced  by  worms.     Natmre  feems  to  haye,,^^^^*^ 
itnplanted  a  love  fbr  this  aliment  in  ail  children,  as  if  it 
were  on  purpofe.to  defend  them  from  thofe  difeafes.'   Dr 
Ruih  knew  a  gentleman   in   Philadelphia,    whp  early 
adopted  this  opinion,  and  who,  by  indulging  a  large  ta- 
mily  of  children  in  the  ufe  of  fugar*  has  pieibrved  them 
all  from  the  difeafes  ufually  occalioned  by  worms. 

"  Sir  John  Pringle  has  remarked,  that  the  plague  has  ^^^  proba. 
ncver  been  known  in  any  country  where  fugar  compoies  bly  againltr 
a  material  part  of  the  diet  ef  the  ijihabitants.     Dr  Ruih  t>>e  piague 
thinks  it  probahle  that  the  frequency  of  malignant  fevers  *["*  o""" 
of  all  kinds  has  been  lelTcned  by  this  diet,  and  that  its  ^^^^ 
more  general  uC:  would  defend  .that  clais  of  people  who 
are  moil  fubje£l  to  inalignant  fever$  from  -  being  fo  often  - 
affe£ted  by  them. 

"  In  the  numerous  and  frequent  diibrders  of  the 
breail,  which  occur  iu  all  countries  where  the  body  is 
expofed  to  a  v^riable  temperature  of  weather,  fugar  af- 
fords  tbe  baiis  of  many  agreeable  remedies.  .  It  is  ufefut 
in  weakneires,  and  acrid  defluxions  upon  other*parts  of 
the  body.     Many  fa£ls  raay   be   adduced  in  favour  o£ 
this  aJertion.     Dr  Ruih  mentions-only.  one,  which,  frora 
the  venerable  naroc  of  the  peribn  wliofe  caPe  fumilhed  tt, . 
cannot  fail  of  commanding  altention  and  credit.     Upon  ^^^  tiven  - ' 
my  inqatring  of  Dr  FrankUn,  at  the  requeft  of  a  friend  reUef  rrom 
(fays  ogr  refpedable  author),,  about  a  year  before  hethep»inof- 
dicd,  whether  he  had  found  any  rcUef  from  the  pain  of ''"  "*■*• 
the  llone  from  the  blackbetry  jam,  of  which  he  took 
large  quantities,  he  told  ptc  that  he  had,  but  that  he 
beUeved  t,he  raedtcinal  part  qf  the  jam  refided  wholly  in 
the  fugar  ;  and  as.  a  reafon  for  thinking  fo,  he  added, . 
that  he  often  found  the  iame  reUef  by  taking  about  half 
apint  qf  a  iyrup,  prepared  by  boiling  a  little  brown  fu^ 
gar  in  water,  ju(l  before  he  went  to  bed,  that  he  did . 
froiq  a'd9fe  of  opium.     It  has  been  fuppofed  by  fDme  of 
the  early  phyiicians  of  our  country,  .that  the  fugar  ob- 
taincdfrom  tbe  mapIe-tree.is,more  medicinal  than  that 
obtained  from  the.  Weil  India  ^ug^r-cane  ;  but  this  opi- 
nion  I  believe  is  withoul  foundation.     It  is  preferablc  in 
its  quaUties  to  the  Weft  India  (ugar  only  6om  its  fupe- 
lior  cleaoUncrs. 

"'Cares  ma^occur  in  which  fugar  may  be  ,required  in 
mcdicinei  or  in  diet,  by  perfons  who  refufe  to  be  benefit- 
edHeven  indireftly  by  the  labour  of  flaves.   In  fuch  cafes 
the  innocent  maple  fugar  will..  always  be^preferredi.,     It  Nothort- 
has  been  faid,  tliat  fugar  injures  tlie  teeth^  but  this  og^.  fulto  ihe 
nion  now  has  fo  few  advx)catej^  t}iat  it  does  ndt  deferW6 '*"'•• 
a  feupu.S  refut^Uoii»"  ,    ' 
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In  the  account  which  we  have  g!ven  above  of  the  me-  in  thar  (ereral  branches. 
ihod  of  cuUivating  and  manufadurtnK  Tugar,  we  have 
had  in  our  eye  the  plantations  in  the  Weft  Indies,  where 
{\aves  alone  are  employed  ;  but  we  feel  a  peculiar  pl^a- 
fure  in  having  it  in  our  power  to  add  a  (hort  dcfcnption 
of  the  method  uTed  in  the  £aft  Indies,  becaufe  there  lii- 
gar  is  manufa£lured  by  free  men,  on  a  plan  which  it 
much  more  ecooomical  than  what  is  followed  in  the 
We(l  Itidies.  The  account  which  we  mean  to  give  is 
an  estraA  firom  the  report  of  the  committee  of  Pitvy- 
council  for  trade  on  the  fubjed  of  the  Alrican  ilave- 
trade,  drawn  up  by  Mr  Botham.  We  {hall  give  H  in 
the  author^s  own  words. 

"  Having  been  for  two  years  in  (he  Engliih  and 
Frcnch  We(l  India  iOands,  and  iince  conduded  fugar 
eHatcs  in  the  £aft  Indies ;  bcfore  the  aboUtion  of  the 
flave-trade  was  agitated  in  parliament,  it  may  be  delir- 
able  to  know  that  fugar  of  a  fuperior  qualily  and  infe- 
rior  price  to  that  in  our  iAands  is  produced  in  the  £aft 
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Tbey  do  not  lasikt  ^ais 
on  the  fugar  efiates.  The  melaAes  is  iĕnt  for  fide  to 
Batavia,  where  one  diidllery  nay  puic!ia&  the  pro- 
duce  of  an  hondred  ettates.  Heie  is  a  TaH  &viag 
and  reduftion  of  the  price  of  i^cits  j  not  at  in  the  W«ft 
Indies,  a  diAillery,  for  eacb  eftate ;  many  oetatie  in  ooe, 
and  arrack  is  fold  at  Batavia  firom  21  to  35  liidoUars  1 

per  leagttcr  of  160  gaUoos}  bj  8d.  per  gdnn."  u  .4 

Ti*  SUGAB  MaPLE,  (the  acer  ficcharvmm  of  IJn.DrfaM 
Bteus),  as  well  as  the  fiigar-cane,    prodacet  a    gmt*^'^')! 


.i 


4'! 
How  fugar 
«ftates  ire 
manSKcd  at 
£ataini. 


Indies)  that  the  culture  of  the  cane,  the  manuiaAure 
of  the  fugar  and  arrack,  is,  with  thefe  material  ad- 
vantages,  carried  on  by  free  people.  China,  Bengal, 
the  coaii  of  Malabar,  all  produce  quantities  of  fugar 
and  fpirits  ;  but  as  the  moft  conGderable  growth  of  the 
cine  is  carried  on  near  Batavia,  I  (hall  explain  the  im- 
proved  mnnner  in  which  Higar  e(lates  are  there  condu£l- 
ed.  The  proprietor  of  the  e(iate  is  generally  a  wealthy 
Dutchman,  who  has  erej^ed  on  it  fubftantial  mills, 
boiling  and  curing  houfes.  He  rents  this  edate  to  a 
Chinele,  who  reddes  on  it  as  a  fupenntendant }  and  this 
renter  (fuppofing  the  edate  to  con(ift  of  300  or  more 
acres)  relets  it  to  free  men  in  parcels  of  50  or  60  on 
thefe  conditions :  "  That  they  (hall  plant  it  in  canes, 
and  receive  fo  much  per  pecul  of  1334  pounds  for  every 
pecul  of  fugaT  that  the  canes  (hall  produce." 

Whei}  crop  time  comes  on,  the  fuperintendant  colie^ls 
8  fufiieient  number  of  peHbns  from  the  adjacent  towns 
or  villages,  and  takes  oiF  his  crop  as  fol1ow$.  To  any 
-ret  of  tradefmen  who  bring  their  carts  and  bufialoes  he 
agrees  to  give  Tuch  a  price  per  pecul  to  cut  all  his  crop 
ofcanes,  carry  them  to  the  mill  and  grind  them.  A 
fecond  to  boil  them  per  pecul.  A  third  to  clay  them 
and  batket  them  for  market  per  pecul.  So  that  by 
this  method  of  condu6ling  a  fugar  eftate  the  renter 
l^nows  to  a  certainty  what  tlie  produce  of  it  will  coft 
liim  per  pecul.  He  has  not  any  permanent  or  unne- 
ceirary  expencej  £}r  when  the  crop  is  tsken  oSi  the 
talkmen  retum  to  their  feveral  puHiiits  in  the  towns 
and  villaget  they  came  from ;  and  there  only  remain 
the  cane  planters  who  are  preparing  the  next  year*t 
ciop.  This  like  all  other  compIex  aits,  by  being  di- 
^ided  into  feveral  branches,  lenden  the  labour  cheaper 
tihd  the  work  more  periSsAly  done. 

Only  clayed  Tugars  are  made  at  Batarna ;  thefe  aie 
in  quality  equal  to  the  beft  fort  from  the  Weft  Indtes, 
and  are  ibld  fo  low  haai  the  fttgar  eAatet  at  eighteea 
Aillingt  fterUng  per  pecnl  ef  ijjT^ibt.  This  is  not 
the  ielling  piice  to  the  trader  at  Batavia,  as.  the  go- 
▼emment  there  is  arbitrary,  and  fugar  iiibjeA  to  duties 
impofed  at  will.  The  Shabander  exa£ls  a  dollar  per 
pecul  on  all  fugar  exported.  Tho  price  of  common 
labonr  !s  fiwm  ^d.  to  lod.  per  day.  By  the  method 
of  carrying  on  the'  fugar  eftatet,  the  taikiiten  gaia 
«onSderably  moie  thaa  thit  not  only  iirom  working  ex- 
Iraordinaiy  houn,  but  from .  being  coiifidered  artifts 
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.quan&ty  of  fugar.  This  tree  rrows  in  great  nmnbea™'^ 
in  tha  weiiem  counties  of  all  Uk  middle  ibtet  of  the 
Ameiican  union.  Thde  whidi  enw  in  Niew  Yotk 
and  Pennfylvania  yidd  the  iugar  m  a  greater  qinn6. 
ty  tban  diafe  which  grow  on  tne  waters  of  the  (Mdo^— > 
Theie  trees  ate  geneially  fi>tmd  mixed  with  tbe  beech, 
hemlock,  white  and  water  aih,  the  cocnmber  tier, 
linden,  afpen,  butter  nut,  and  wild  cbeny  trees.  They 
ibmelimes  appear  in  groves  covering  five  or  fix  acres  ia 
a  body,  but  tbey  are  more  commanly  interfpciicd  with 
fonie  or  all  of  the  foreft  trees  which  havc  been  ncB-  . 
tioned.  From  30  to  50  trees  .are  geiSeraliy  immd  upaa'f*^ 
an  acre  of  ground.  They  grow  only  in  the  ri^cA^!^ 
foiIs,  and  frequently  in  ftony  ground.  Spiings  of  At 
pureft  water  abouiKi  in  tbeir  neighboodiood.  They  aie,a<  ^t^, 
when  iiilly  grown,  as  tall  ai  the  whiie  and  bhck  oaki^"'-*^ 
and  from  two  to  three  iieet  in  cGameter.  Tiiey  pot 
forth  a  beautiiul  white  blefibm  in  tbe  ipring  beCote 
they  (how  a  fingle'  leaf.  The  coloar  <^  the  UaSaa 
diftFngtiilhes  them  irom  the  acer  rabrtim,  or  the  com- 
mon  maple,  which  affi>rds  a  bloA^om  of  a '  red  cok>nr. 
The  wood  of  the  fugar  maple-tree  is  estremcly  inSaai. 
mable,  and  is  pic&rred  upon  that  account  hj  IwBten 
and  furveyon  for  fire-wood.  -  Its  fiDall  bTanchet  aie  il> 
much  impregnated  with  fngar  at  to  aSard  iiipport  ta 
the  cattle,  borfet,  and  ibeep  af  the  firft  fettlers,  dnrii^ 
the  winter,  before  they  are  able  to  cultivate  fbrage  ioc 
that  purpoiĕ.  Its  aihes  afford  a  great  quantity  <»  pol> 
a(h,  exceeded  by  few,  or  perhapt  by  none,  af  the  tieet 
that  grow  in  the  woods  of  the  Umted  Slates.  The 
tree  is  fuppofed  to  arnve  at  itt  fuU  growth  in  the  trooA 
in  twenty  years.  f 

It  is  Dot  injured  by  tapping ;  on  the  oontrary,  thc  "^^^ 
oitcner  it  is  tapped,  thie  more  iyrap  it  obtaincd'£n)ni  it.."^'"*^ 
In  thii  refpe£t  it  foIlows  a  law  of  animal  fecretian.  A^, 
fingle  tree  had  not  only  furvived,  but  Aouriihed  afiafp^ 
forty.two  tappings  in  the  iamc  number  of  yeara.  HheianMB 
efie£b  of  a  yearly  difcharge  of  Cip  irom  the  tiee,  in  nn-<t- 
proving  and  increaiing  the  fap,  are  demonilrated  £nm 
the  fuperior  excellence  of  th(&  trecs  which  ha*e  been 
peribrated  in  an  bundred  places,  by  a  fmall  waod-pecker 
which  ietAt  upon  the  fap.  The  trees,  aiter  hanng  been 
wounded  in  this  way,  diftil  the  lemains  of  tlietr  jnice  oa 
tlie  ground,  and  aiterwards  acqtiire  a  Uack  ookar.  Tke 
iap  of  theie  trees  is  much  fweeter  to  the  tafie  than  tlnt 
which  is  obtained  irom  trees  whidi  have  not  baen  ptc- 
viouily  wounded,  and  it  aATords  more  fugar.  g 

.  From  twenty-thiee  gallons  and  one  quart  of  fiip,  Pco-km* 
cured  in  twenty-faiir  houn  iirom  only  two  of  th^  darktaj «4 
coloured  trees,  Arthnr  Noble,  £(q.  of  the  flate  of  Niw>S>* 
Yerk,  obtained  fi)ur  pounda  and  diirteen  otmcea  «^  gocd^^ 
grwnedfugar.  ^S 

A  tree  of  an  ordinaryfize  yieIdtinagoodiMibBfraa|u 
twenty  to  thirty  gallont  of  &p,  froni  wlndi  aic  snade 
from  five  to  fix  pouait  of  fugar.  To  tbit  thoe  ate  ibnH- 
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timet  temarkable  eicepU^ns.     S^uel.Lowe,  £fi) 
ju/lice  of  peace  in  Montgoanery  county,  In  tbe  ilate  of 
Ni     "' " " 
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A  fpout  U  introduced  about  balf  an  mcb     ^car. 
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few  Yorl^,  ji^ormed  Arthur  Noble,  £rq.  that  be  had 
made  twenly  pounds  and  one  ounce  of  fugar  between  the 
I^th  and  Z$i  of  April,^u  the  year  1789,  from  a  iingle 
tree  ihat  had  been  tappe^jTor  fevcral  fuccefiiyc  yean  be. 
fore.  ^    . 

Prom  tbe  influence.yvhich  culture  has  upon  foreft  and 
other  trees,  it  has  been  fuppofcd,  that  by  tr9nfplanting 
the  fugar  maple-tree  into  a  garden,  or  by  deHrojing 
fuch  other  trecs  as  ihelter  it  from  the  rays  of  the  fun, 
tbe  quantity  of  the  fap  misht  be  increafcd,  aud  its  qua- 
lity  much  improved.  A  »rmer  in  Northampton  cQun- 
ty,  in  the  Aate  of  Pennfylvania,  planted  a  number  of 
ihele  tices  above  t,wenty  years  ago  in  his  meadow,  from 
three  gallons  of  the  fap  of  which  he  obtains  every  year 
a  pound  of  fugar.  It  was  obfei;ved  formcrly,  that  it.  re- 
auircd  fi ve  or  fix  gMw  of  the  (ap  of the  trees  wbich  grow 
in  the  woods  to  produ<;(.the  fa'me  quantity  of  fugar. 

The  fap  diHils  from  thc  wood  of  the  tree.  Trees 
which  have  been  cut  down  in  the  winter  for  the  fupport 
of  the  domeiUc  animals  of  the  new  fettlcrs;  yield  a  con- 
Gderable  quantity  of  fap  as  foon  as  their  trunks  and 
limbs  fecl  the  rays  of  the  Tun  in  the  fpring  of  the  year. 
It  is  in  cpnrequence  of  the  lap  of  thefe  trees  being  equal- 
ly  diffiifed  through  every  part  of  them,  that  ihey  ljve 
three  years  after  tbey  are  girdled,  tbat  is,  after  a  circu- 
lar  inciAon  is  made  thrQU£h  the  batk  into  the  fubflance 
of  the  trec  for  the  purpoTe  of  dcAroying  it.  .  It  is  re- 
markable  that  erafs  thriyes  better  under  .this  tree  in  a 
meadow,  than  u  Atuations  expofed  to  the  condant  ac- 
tion  of  the  fun.  The  fea(bn  lor  tapping  the  trees  b  in 
February,  March,  and  April,  according  to  the  w^eather 
which  occurs  in  thefe  monlhs. 

Warm  days  and  fro(ly  nights  are  moR  favourable  to 
a  plentiful  difcharEe  of  (ap.  The  quantity  obtained  in 
a  day  from  a  tree  is  from  five  gallons  to  a  pint,.  accor- 
ding  to  the  greater  or  lefs  heat  of  the  nir..  Mr  Lowe 
informed  Arthur  Noble,  £fq.  .that  he  obtained  near 
three  and  twenty  gallons  of  fap  in  one  day  (April  14. 
1789.)  from  the  pngle  tmr  which  was  before  mention- 
cd.  Sucb  inHances  of  a  profufion  of  iap  in  Sngle  trees 
ue  however  not  very  common. 

There  is  always  a  fufpenfian  of  the  difcharee  of  fap 
in  the  night  if  a  fro(l  fucceed  a  warm  day.  The  perfo- 
ration  in  the  ttee  is  made  i^th  an  axe  or  an  auger.  The 
latter  is  preferred  from  experience  of  its  adyantages. 
The  auger  Is  introduced  about  three  quarters  of  an  inch, 
and  in  an  afcending  dire£Uoo  (that  the  (ap  may  not  be 
frozen  in  a  (low  current  in  the  momings  01  eventng$), 
and  is  afterwardi  deepened  gradually  to  the.  extent  of 


and  proieAs  hom^    .Jl  . 
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two  inehes. 

into.the  hole  made  by  this  auger, 
three  to  twelve  inches  from  the  tree.  Tbĕ  (pout  is  ge- ,, 
nerally  made  of  the  fumach  or  elder,  which  ufuaUy 
grows  in  the  ncighbourhood  of  the  fogar  trees.  The 
tree  is  firft  tapped  on  the  fouth  fide ;  when  the  difcharge 
of  its  fap  bcKins  to  Ieflen,  an  opening  is  made  on  the 
north  (Ide,  Upm  which  an  increafed  difcharge  takes 
place.  The  fap  &oy:s  from  £our  to  fix  weeks,  according 
to  the  temperature  of  .the  weather.  Troughs  large  e- 
nough  to  contain  three  or  four  gallons  made  of  white 
pine,  or  while  aih,  or  of  dtied  water  a(h,  afpen,  linden, 


(tlM. 


poplar,  or  common  maple,  are  placed  under  the  fpout  to . 
receive  ihe  (ap,  whicb  is  carried  every  day  to  a  latge 
receiver,  made  of  either  of  the  trees  beSare  mentioned. 
From  this  receiver  it  is  conveyed,  aiier  being  (Irained, 
to  the  boiler.  ,. 

We  underAand  that  there  are  threemodes  of  reducinglsreduced 
the  fap  to  fugaT  }  by  evaporati(m,  by  freezing,  and  by'«  ^"t**  ^ 
boiling;  of  which  thelaiteris  moR.  general,  as  beIng|~IJ' 
the  moii  expeditious.  We  are  farther  adured,  that  the 
profit  of  the  maple  tree  is  not  confined  to  its  fugar.  It 
affords  moft  agreeable  melaffes,  and  an  excellent  vin6- 
gv.  The  fap  which  is  fuitable  for  the(ĕ  purpofes  is  ob- 
tained  after  the  fap  whlch  affords  the  fugar  has  ceafed  to 
dow,  fo  that  ihe  manufa£lories  of  thefe  different  pro- 
d\x&s  of  the  maple  tree,  t>y  fucceeding,  do  not  intemre 
with  each  other.  The  melaffes  may  be  made  to  com- 
pofe  the  bafis  of  a  pleafant  fummer  beer.  The  fap  oi 
the  maple  is  moreover  capable  of  affording  a  fptrit ;  but 
we  hope  this  precious  juice  will  never  be  proIUtuted  to 
this  ignoble  purpofe.  Should  the  u(t  of  fugar  in  diet  be- 
come  more  general  in  this  country  (fays  Dr  Ru(h)  it 
may  tend  to  Ieffen  the  inclination  or  fuppQfed  nece(Iky. 
for  fp!itts,  for  I  haTe  ob(erved  a  reli(h  for  fugar  in 
diet  to  b«  feldom  accompanied  by  a  love  for  (Irong 
drink. 

There  are  feveral  other  vegetable$  rai(ed  in  our  own^u,,,  1^0, 
country  which  afford  fugar ;  as  beet-roots,  Aurrets,  parf-cured  fnmi 
neps,   potatoes,  celeri,  red  cabbage  Aalk?,  the  young  n>«ny  oAtr 
(hoots  of  Indian  wheat.     The.fugar  is  moft  readily  ob-^*****'''**^ 
tained  from  thefe,  by  making  a  tinflure  of  the  fubje£t . 
in  redified  fpirit  of  wine;  whicb,  when  faturated  by, 
heat,  will  depofit  the  fugar  upon  Aanding  in  the  cold, 

SUGAS  e/Mi/i.    See  Milk,  Chemistry  /nt/ex. 

Acid of  SUGAR.      See  CHEMISTRY.//w/«r. 

SUGILLATION,  in  Medicine,  an  extravafation  of  ' 
blood  in  the  coats  of  the  eye,  which  at  firft  appears  of  a  - 
reddi(h  c^lour,  and  afterwards  Iivid  or  black,     If  the 
d)forder  is  great,  bleedjng  and  ^urging  aie  proj^r,  a^.. 
Uf.  alTo  difcuti^t>. . 


END.  OP  THE  NIN^JTEBNTH  YOLtlMlii; 


Digitized  by 


Google 


]>IRECTIONS  Foii  rLACiNG  th£  PLATES  6r  VOLUM£  XIX. 

Pakt  L 

riate  CCCCLXXVIIL  to  £ice  Mge  7» 

CCCCLXXIX.  ...  96 

CCCCLXXX.— CCCCLXXX-IIL  -  »24 

CCCCLXXXIV.— CCCCXCV.       .         -        308 
CCCCXCVL  .  -  -  .316 

PaKt  IL 

CCCCXCVII.  ...  442 

CCCCXCVIII.  .  .  r  482 

CCCCXCIX 560 

D.  ....  <}i4 

DI.— D1V.  ....  673 

DV <8o 

DVI 684 

DVIL&DVIIL  ...  -  606 

DIX 698 

I>X 736 


DXL&DXIL 


730 
784 


i^ 


Digitized  by 


Google 


Digitized  by 


Google 


^.  -^ 


Digitized  by 


Google 


I  * 


Digitized  by 


Google 


